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HAT was when Sunday Driving was the
Great American Sport, and automobile
vacation trips were a4 "must” for most of us,

Then. tires were valued in dollars—now
their worth is measured in !fres, For the
Battle of Rubber is wot yet won—driving
too much, too fast and too carelessly is still
just like shooting an American soldier in the
back. Every ounce of rubber in every tire on
every car in America is st#// a war weapon!

Contrary to popular opinion. satisfactory
synthetic rires are #ot yet available in
sufficient numbers to satisfy both military
and civilian needs. No one knows when
yvou will be able to replace your present tires.

Those you have must last—and will last if
you ohserve these simple precautions: Start
and stop slowly. Go easy on curves. Don't

SEIBERLING

Wartime manufacourers of Buller-Sealed Tubes and Military Tires for our armed forces » Buller-Scaling Gasoline
Tanks s Rubber Floats, Boats and Poncons * Rubbee Pares for Gas Masks, Airplanes and Tanks. Alsomakers of
Tires and Tubes for passenger cars nnd trucks * Sealed Air Tubes * Rubber Hevls. Soles and Mechanical Goods.
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bang into curbs, ruts and stones. Keep air
pressure up to 32 pounds. Awd Eeep your
speedomerer down to 35/

By lemgthemwing the life of vour tires, vou
may save the life of a fighting man!

* * *

REMEMBER WHEN you found the left rear
tire flat that Sunday morning? Who was it
who camee over and changed it in time for
you to gel to church? Chawces are i was
vour INDEPENDENT tire dealer who bas a
real interest in pleasing vou because he
owns his own business. Seiberling believes
in the initiative of INDEPENDENT business
that bas always made pood jobs and good
appartanities plentiful tn America., Thai
is why Seiberling Tires always have been
and will continwe to be sold through
INDEPENDENT dealers only,
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“Swifter than a race horse it flew over the icy streets!”

MANY a mustache cup was put
down with a elatter. Many
a housewife on this wintry Sun-
day in 1900 dreamed of a new
family earriage —without a horse!

There on the front page of the
newspaper was the thrilling story.
Henry Ford had given areportera
ride in the first Detroit-built au-
tomobile—an experimental model.
Ithad been an inspiring experience.

A speed of 25 miles an hour had
been attained. The reporter nearly
leapt overboard in fright, but had
suceessfully kept his perch over
the three-gallon gas tank.

He was now able to record ec-
statically that the “big machine
rode with dreamlike smoothness"
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despite ruts . . . that it “stopped
within six feet" and then was off
again “like a frightened ghost".
Mr. Ford had proved himself
“an expert in cutting circles and
other fancy figures”. He turned
sharp curves “with the grace and
ease of a wild hird”. Even a milk
wagon and a loaded dray were
encountered without mizshap!
Fromtheseearly days, the name
Ford has never ceased to be news.
The reason lies in the basic Ford
principle: build a sfturdy, simple
car priced within the reach of the
greatest number,
When production was stopped
on the 1942 models, more than
30,000,000 Fords had taken o the

road. Millions of them are still
serving Ameriea’s vital needs.

Much eurrent news of Ford i=
“restricted,” for it has to dowith
mass production of giant aireraft
and other tools of vietory.

But there will come a day
when Ford news will again fea-
ture civilian models. You may
be sure they will reflect all the
ingenuity and precisionengineer-
ing traditional with Ford.

Yes, the Ford cars of the fu-
ture may even challenge the de-
scriptive powers of that forgot-
ten reporter who, at the turn of
the century, rolled along the
streets of Detroit “swifter than
a race horse",

FORD MOTOR COMPANY

This One
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HELP HIM GET THAT
LONG DISTANCE CALL
THROUGH TONIGHT
You can do it by not using Long Distance between %7 and 10 P. M.

Those are the night-time hours when many service men are off

duty and it’s their best chance to call the folks at home.
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Next Month

LIFE on a destrover is not de-
signed for men with delicate
stomachs. It takes little more than
a ripple to start the “tin can” roll-
ing, and half the time you'll be
embracing a stanchion for support
while you eat a sandwich, if you
can eat. But life on a destmym
is a life of action, says our writer
who sampled it on a Pacific cruise
and wrote of his trip in “Rough-
riders of the Deep,” a feature in the
July issue. These are the fighting
greyhounds that dash right into
the enemy battle line and, thinly
clad and vulnerable themselves,
sink a battleship with their tin fish,

Revolution on Rails
1T HAS already begun, this rev-

olution on rails that will swing
into full speed after the war. It
has begun with the troop sleepers
vou see flashing past, cars with
triple-deck berths that will offer
low-eonst travel comfort in the fu-
ture. It has begun with the light-
weight hollow steel axles recently
introduced, and the research into
gas-turbine engines and aluminum
alloys and gyrostabilizers. An ar-
ticle next month brings you a pic-
ture of the railroads tomorrow.

Invasion by Air

G_IH.NT gliders swoop silently
down behind the steel wall
guarding Nazi Eurnpe and dis-
gorge big mobile guns, jeeps and
men. From transports overhead
thousands of men parachute to
strike at enemy strong points.
“They Get There First!” Major
Vineent P. Wilber of the U, 8.
Army Air Corps calls his story of
the Troop Carrier Command, a
feature in July.
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Heroes of the “Hump”

HE CLOUDS over the Himalayas look soft and fleecy,

but they are stuffed with rocks. They are alsn studded
with Jap fighters, patrolling the world’s most dangerous
air route to break up the unbroken caravan of Yankee
cargo planes that are ferrying into China the weapons
of war. Despite these perils, more planes are leaving the
fields of Assam for China daily than come and go at
LaGuardia Field! Not all get through. Some have
crashed on 18,000-foot peaks, some crews have come
home after fabulous adventures in “Shangri-La.” Read
the story of these “Heroes of the Hump" in July.

The Iron Cavalry

JEB STUART'S raiders fill a brilliant page in the his-
tory of the Civil War. The cavalry of this war fights
not in the saddle, but in fast scout cars and tanks. They
jab behind the enemy lines, scouting, taking prisoners,
striking supply lines and depots, seeking out the strong
points hidden from aerial reconnaissance. Field glasses
and radio transmitters are their primary weapons for
scouting expeditions, but they pack big guns ttm. A July
article tells the story of “The Iron Cavalry.”
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HIS electric motor weighs only a pound.
But more power is packed in that one
pound of motor than has ever been before.

With Lear gearing it can handle a quarter-ton
load.

And it has to be ready to do thatinan instanL.
Because this motor moves control ﬂa?s, and
heater shutters on warplanes. And air pres
sures mount high at the speed these ships fiy.

:oht of a coat of paint
. raft, even the weight
Eal:ia:;e considered. So this motor had to be

light.

But if you are looking ahead toward many-
facturing some peacetime product, we want
you to know that such a motor has been de-
veloped along with 250 other Lear produets.

We want you to know

that there is avajlable the ki
atit e kind of engineeri
thinking that ¢oulq conceive and prnduﬁ:]i]E
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The guinea pig that traveled 32,500 miles

J. B. CovLE of Hunri
has to do a lor of driving in his

company car. In fact, he's one of
the top-mileage salesmen the com-

ngron, N. Y.,

pany has. He covers tough miles,
too. Many of them over rough
gravel roads.

That's why the Lone Star Cement
Company chose his car for the test
tires . . . the tires with synthetic
qt;ds that came from B. F, Good-
nch.

This was back in 1940, B, F.
Goodrich were trying to find how
synthetic rubber would do in actual
tires, driven on the road. So they
sold thousands of passenger-car
tires to private car owners and com.
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anies—tires in which half the rub-

er was synthetic—the first con-
taining awny synthetic rubber ever
sold American car owners,

What happened? Reports rolled
in ..."No wouble . . . sull going
.ﬁne.“

The combined mileage of all
tires sold climbed to more than
80,000,000! But the test isn't really
over yet . . . as you can see by this
picture of Mr. Coyle's B. E. Good-
rich Silvertown.

After he had rolled up 32,500
miles, two of the tires needed re-
capping. The others (one of them
shown here) sull had plenty of
tread lefe, Mr. Coyle reports.

Tuc[a!.r':. B, F. Goodrich tires for
assenger cars are all-synthetic
98%) and are almostc as good as

pre-war tires. Truck tires aren'e yer

as good, especially in intercicy serv-
ice with overloads, but are being
improved day by day.

“If your ration board has given
you a certificate for the purchase of
new tires, see your B. F. Goodrich
dealer or Silvertown store today!

The B. F. Goodrich @y'

Company, Akvon, Obis.

'B.FE Goodrich|

FIRST IN RUBBER
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Faulty or improper plugs can make cars balky,
hard to start . . . can waste vital gas. “Plug-
Chek,"” Aute-Lite's inspection service, helps get
top performance from plugs—may increase
your gas mileage as much as 12%, according
to tests conducted by the American Automo-
bile Association. As simple an operation as
cleaning and regapping your present spark
plugs by your Auto-Lite dealer may be all that
is necessary. But, if you need new plugs, insist
on ignition engineered Auto-Lite's.

THE ELECTRIC AUTO-LITE COMPANY

TOLEDO, 1 . Maerchondising Divigion = OHIO
BACK THE ATTACK—BUY WAR BONDS

GREAT RADIO SHOW ||
STARRING

N

Tuesday Might ..., NBC Nebwork

o
Feoturing men and weman of the SEss
fighting frants :
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e« « ARE YOU ASKING ¢ ¢ o

“How Can | Make Sure of
My Postwar Success?”

AT’'S a vital question for you to
answer soon.

For postwar adjustment will change
many things. Jobs that are good now
may be very different then. War em-
phasis is on production in the plant—
peace may shift it to the office, store,
management and sales. Oweralls and
slacks may, for many, give way to white
collars and dresses.

Now is the time to plan and pre-
pare—to get ready for the new
opportunities. By training now in
spare time, you ¢an get in on the
ground floor when peace comes.

SOUSTRIAL
MANAGEMENT

LaSalle home study training—
complete, authoritative, moderate
in cost—will quickly prepare you
for your chosen field, ready for the
preferred positions. In our 35
years, over a million ambi-
tious men and women have
found it interesting and help-
ful in securing promotions or
better jobs.

Send the coupon at right for
full, free information. Or if
you are not sure which is the
best field for you, write us for
our frank counsel—without
obligation.

JUNE, 1944 TA



Here’s how PYROIL
helps keep your

automobile rolling
along...

@ The purpose of lubri.
cation in your car is to reduce

friction, decrease wear, prévent cor-
rosion and rust. To provide theze prule-b-
tions, cylinders, pistons and piston rings
should always be covered with a coating
of oil.

® When oil drains off metal sorfaces,
none of this protection is provided. Pyroil
prevents the oil from draining off by its
?hlllt‘jf to make oil adhere to metal sur-
nees.

® Pyroil makes lobrication effective. It
prevents corrosion, wear, rust, frees away
eludges and gums. Reduces carbon forma-
tion. Mnkes starting easier.

@ All you need do is add one pint of
Pyroil te your crank-
case and one ounce for
each 5 gallons of gaso-
line. Your station at-
tendant knows — just

ask for Pyroil.

® Manufactured and
Guaranteed by Pyrail
Company, W, V. Kid-
der, Founder,

YOUR GUARANTEE

13 YEARS' ACCEPTANCE BY FORE-
MOST AUTHORITIES—RACE DRIVERS
=EXPLORERS —ENGINEERS.

THREE OUNCE SIZE
“ EKEEF BUYING BONDS

_———-——————'—_———"_q—j
PYROIL COMPANY
I 56 Pyroll Bidg., LaCrosse, Wisconsin |
I want my car to lnst nnd rim properly. Please tell me more I
| shout Pyroll and how it esn secomplish this for me. 1
I L R L e T e Rt Gt Lo PR TR T e TR T T :
I AAdTRalm 5o v as b R e R R 8BS R e '
! Oty or ToWn.eesivvansssssimn s B cusioiiny !
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‘Where no name and address appear direelly under an item,
commereiall
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Want to
join the
management?

(| COURSE, you do. No one choosing busi-
ness as a career wants to remain among the
rank-and-file employees when there is a chance
to take on the responsibilities, prestige and
financial rewards of top executive positions.
And such opportunities are always open.
Management is constantly on the lookout
for additions to its ranks, Routine jobs are
easily filled, but men with the rounded knowl-
edge essential to executives are hard to find.
You have intelligence and ambition . . . two
essentials, But they aren’t enough — if your
knowledge is confined to a single phase of
business. You need the training provided by

the Business Management Course of the noted
International Correspondence Schools.

Management’s problems require familiarity
with many phases of business, and this I. C. S,
Course makes it possible for such familiarity
to be yours. Finance and business law, ac-
counting and production, salesmanship and
advertising — all are explained to you in prac-
tical fashion by recognized authorities.

A pioneer in business training, 52-year-old
I. C. 5. has graduated thousands who became
executives. Prove to yourself that you have
the intellectual curiosity necessary to a mem-
ber of the management — mail the coupon!

r—--_"-I__-—_———-_&-—————-—_ﬁ————_____---_——-—1

marked X:

[0 Business Management 0O Adwvertising

O Foremnnahip O Advertising and Balsman-
0 Managing Men at Waork ship, Combined

[ Accountancy
O Accountanry, with Elementasy

Aocounting
O Aseountaney, C.‘.I_I:.ﬁ, Prollems
umines Law O Direst-Mail Advertising
] Asccuntansy, C.P.A. Problemws [ Hetsil and Department

nemn Law, with
Elomentary Accodnting Heare Advertisiag

0O Advertising and Show-Card
Lattering, Camlaned

O Advertising, Salesmanship
anid Show-Card Letteniog

O Bookkeeping and Cost Cammarcinl
=N A:cﬂunllni_ - mli:l:n_lﬂur;!ﬁﬂnl
a F:qﬂl.nrd Tlu.'ln = anm o .

O Junioer Accountanoy O Busipesa Correspasdemce

L —— Aga

INTERNATIONAL CORRESPONDENCE SCHOOLS
BUSINESS SCHOOLS DIVISION

BOX 55%4-J, SCRANTON 9, PENNA.
Without cost or obligation, please send me booklet and full particulars about the course before which | have

[ English and Bocokkeeping
O Btenagraphi winrinl

O Commarcial lllustrating
[ Carioaturing and Cartooning

O Salssmanship

O Petrodeum Prodanta
Hulemrmanship

O Salesmanship and Snles
M EAIEEL

[ms ind A 3 2 I
DIEm Tt ina Eg;rvm E;:E:L?lllumnmhp
] 'I-'Ii?a'.nm: nnd Book ﬁlﬂmlnlh'p
ustrat
o Nmpuuﬂlu.ltmkn; E anmc.l.!ﬂ;‘ Lettering
™
0O Good English [l iam Lettering nnd Show-
O French Card Lettering, Combined
Ll Rpiaia Tratfic Management
O Invantions and Their Maotor-Truffic Manngement
Managemant O Railroad Hate Clerk's

Houig Addrean

Caonadian residents send
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TMPORTANT NOTICE
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tained in ocur artigles are mrcd_ patents and sdvise readers
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AUDELS AIRCRAFT WORKER.

Answers Your Questlons on 1—Alreralt H;un.lh Terms, Parts,
f—Hlueprints, Working Drawlngs. 3—DMathematics, How to Fig-
pre. d—Layoul & Bendlng., 5—Tools & Machines. E—-B]_'I‘EHJ:[‘.
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bly, Fuselage, Wing & Final—How to Use Tools. O—Tables &
Data, Bymbols, Army & Navy Specifications, elc, 340 Pagea Lilus.

AUDELS SHEETMETAL
PATTERN LAYOUTS............54

Dmbﬂned Experts for Sheet Metal Workers, Layout Mon &
bi Practical Eneyelopedia in 10 Bections, slze T z 10

I 1—1”5 goa=—=300 Layouts=—=1600 Illustrations, 1001 Key

Facta. Fully 1nrl»und for ready reference in answering Four lavout
robleme all phases of uhut umll wr.‘: iricl.ud;l.nt Pattern
Jutting, Paitern Development &

AUDELS SHEETHETAI. ’HORI{ERS
HANDYBOOK..................

Practical inside information, Fundamentals of Sheet Metal Work
386 paged. Illustrated. 11 sectlons. Clearly written. Essenilal &
important facts, Ogured, pointers In everyday langusge. Hef, Inilex,

AUDELS WELDERS GUIDE......... $1

A concise, practical text on eperation & maintenance of all welding
mu'hln:l for mll mechanies, Over 400 pages, ustrated. Covers all
ethods of elecirie and scetylens welding inclading alrplans work.

AUDELS ANSWERS ON
BLUE PRINT READING......... .52

For Mechanles & lil:llll:llrl. Covers all types of blue print reading
including ship & ﬁ ans, 376 pages, fully illustrated.

AUDELS N MACHINIST &
TOOLMAKERS HANDY BOOK.. %4

Covers modern machine shop practice in all Its branches. 5 prac-
Lleal books Im 1. New [rom cover Lo cover. Tells bow to set op &
operate Lallves, serew and milling machlses, sbhapecs, delll presses
and all other machine tocls. 1000 pages. fully ilustrated, 5 € 62
x 2. Indexed. 5 sections, 1=——3lodern Machine Shop Practice. 2—
Blue Print Reading & How to Draw, S—UCaleulations & Mathe-
maties for Machinksts., 4—8hop Physles. w to Use the
Blide Nule ﬂ-b chapters. Easy In r:-ul and understand. A shop
companion that answerd your ques

AUDELS MATHEMATICS &
CALCULATIONS FOR MECHANICS $2

Mathematics for home study or reference. TOD pages, 550 Ellus.
P'r:ctlt-ﬂ m:!!ulm:tlu from beglnning. How to flgure correctly.
s covering 8 complete roview. 11l & Indexed.

AI.IDELS AUTDHGBILE GUIDE. .. .54

A practical guick ready reference book for guto mechanics, service
men, operdtors & owners, Explaing theory, constractlon ﬁ: servic-
Ing of modern molor cars, Lrucks, buses & aufo iype Diesel en-
gines. 1540 pages, fully illustrated. 55 chapters. Indexzed. A
lundml book for mechanlcs, New fuid drive covered,

AI.IIIELS DIESEL ENGINE MANUAL .52

A practical, conclse freatise with gquestlons and answers on Che
theory, otion and maintenance of ern dicsel engines in-
cluding ‘GGeneral Motors 2 cyele DMesel 384 pages, fully il ,
uuibl,u Iﬂ.ndlnl pocket size. All details plainly brought out, this

of extreme value to engineers, operators & students.

AI.II:IEI.S RADIOMANS GUIDE..... $4
A key to the .E“““l understanding of radio Including Frequency
Modulatlon, levisbon, ete., Alrecaflt & Marins Radla. Far radio
enginesrs, servicemen, amateurs. 773 pages, 400 Illostrations &
I!u ams. Photos, Rerlew Questions & Answers, Hefereoce Index.
pntie, clear, conclse
AUDEI.S HANDY BOOK OF
PRACTICAL ELECTRICITY ..... $4
For malntenanco enginesrs, alectriclans & all electrical workers.
1440 Pages, 2600 Illus, Covers imwrturrt electrical information

in handy I'qm—lnr;!qdlng Marine Wiring, Hadio Principles,
Welding, Indexed. A Key toa praciical underatanding of electricity.

AUDELS CARPENTERS & BUILDERS
GUIDES—4 Vols, ............... $6

A practical 1llustrated trado assistant on mﬂd:frn eonstructlon far
carpenters, Jolners, builders, mechanies d all wosdworkers. 4

vols., 1800 p n, ATon I111ulmium, I:ln:mLa eovers. Ench volumas
poeket size, Sol

AI.IIIELS I'ﬁ.lzﬁBERS & S'I'EA.MFIT'I'EHS
GUIDES—4 Vols. . ___... ... .....

A Practical Trade Assistant & Ready Referonce, Explains In phin
Imn:ul;gn & by clunr Mlustrotions, diagrams, charls, ,Iiru.u'lu ple-

grlh:i]ﬂﬂ. medlern plumblng _I'nrlt:rlcu lm;'lm ing Marine
P'luu liting =nd .ﬂ.lr full-.'llllutl!:u.! ols.—1070 Pages—3642
DMagrams. Each Vol. Pecket Bize, Sold Separatoly !l M & Vol

AUDELS WIRING DIAGRAMS. . . ... $1

210 Pages, Hlustrated Glives practieal faets on wiring of eles-
trieal spparatus. It explaing clearly In.simple languags how to wire
.pp.ﬂ.tu l'.ur ractically all |'|n|.|t|. of alectrieity. Each diagram 13

f-explanatary. Endorsed Pocket Companioa.

AUDELS EI.ECTII'DNIC DEVICES. . .52

Tells What You Want to Enow About Electric Eye. Easlly Uﬂd-q'r*
stood. Covers photo-electcie cells & thelr applications. Amplifiers,
illumination, frequescies. voltage, photocell, tubes, Ohm’s Law,
wiring disgrams, efe,

AUDEL, Publishers, 49 W. 23 St., N. Y. 10

.......sl
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AN AUDEL GUIDE IS A GOOD FRIEND!

Use the broins ond experience of others in these Guides of the
Trades. Seve time and money with right metheds, short cuts,
labor saving ideos. CHECK MOW | You can look over any Audel
Guide in your home. Start the Eosy Poyments if satisfied.

IMAIL ORDER

(] THEO, AUDEL & CO., 49 W. 23rd 5t., New York 10

Please mail me for T days’ free examination the

I books marked (X) below. I agree to mail $1 in

l'T days on each book or set ordered, and to further

mail $1 a month on each book or set ordered until
I I have paid purchase price,

If I am not satisfied with Guides I will return them.

O Audels PUM HYDRAULICS & AIR l:lllll'ltElEl'lﬂ‘l .'.l-.
I O Audels WELD GUIDE , . . « + . <
[ Audels BLUE PRINT READING . . l.
I (] Audels SHEET METAL WORKERS Handy Book . . 1.
O Audels SHEET METAL PATTERN LAYD « 4
I O Audels AIRGRAFT WORKER . St : h
[ Audels MATHEMATICS and CALCULATIONS -
I O Audels MACHINISTS & TOOLMAKERS Handy Book 4.
0 Audels DIESEL ENGINE MANUAL . . . . . . 2.
I 0 Audels MECHANICAL Dictionary . . . . . . 4,
0 Audels AUTO GUIDE « uo &
I 0 Audels MARINE EHBIHEEI!I HAHDT BOOK . . &
0 Audels SHIPFITTERS Handy Book . ¢ % o @ s
I O Audeis MARINE neers Guide SR
0 Gueths MECHAMNIC L DRAWING COURSE e L
l | nﬂﬁl Mechanical DRAWING and Design . . . 2.
0O A s MILLWRIGHTS and Mechanics Guide .
I O Audels CARPENTERS and Bullders Guides (4 'HII. 6.
O AI-IIHI PLUMBERS and Steamfitters Guides (4 Hh.:l 6.
l O Audels MASONS and Builders Guides (4 vols.) . 6.
[ Master PAINTER and DECORATOR F B
I 0 Audels GARDENERS & GROWERS GUIDES (4 vols.) 6.
l 0 EE'G’I’H" .‘.II’“‘M“?MH“ Guidas Yy
I“ . n - L] L]
O A.udm:irmrm ;'1 hﬂ ENGINEERING e s L
I ] Audels Answers on REFRIGERATION . . s B
] Hawkins Aids to ENGINEERS EXA.HIIHATIGH s a =2
& 10 Rogers MACHINIST GUIDE . v+ i
El.l.udill “'IRIIIII DIAGRAMS s a R
I O Audels Beok of PRACTICAL ELECTRICITY 4.
0 Audels mc m:m. POWER CALCULATIONS . . 2.
l O Hawhins ELECTRICAL Guides at 51. sach « 1B
O Audels ECTRONIC 1 4« & ®m = = =
Audels EL DEVICES k3
l O Audels ELECTRIC Dictiona S E LD GE
O Audsls RADIOMANS GUID i,
I = Audels NEW ELECTRIC LIBRARY at SL50 a Volume
I Vols, I, 11, i11, IV, V, VI, VII, VIII, IX, X, xl, xil.
I NAME, cnnmmmsmmmcsmmm e e e — e — e cm———————
I Ak o e e e e e
I Decupation ... ccee e e e e ————————
mEmployed by - e M
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Get This New
AVIATION BOOKLET

Tﬁuusmna have already sent for
it! An interesting, instructive,
32-page booklet—"*Piper Cub...In
War and In Peace.” Beautifully
illustrated in full color, it covers
light plane history, Piper Cub planes,
the coming air age and how you can
fly. Use this booklet to help you
prepare for the coming air age. Also,
take aviation subjects at night
school and study aeronautics at
home, Then when peacetime comes,
see your Piper dealer and learn to
fly! For booklet send 10¢ to cover
postage-handling to Piper Aircraft
Corporation, Department PM64,
Lock Haven, Pennsylvania.

16mm. SOUND FILM=—""The Construction of
a Light Airplane.” For distribution points,
wrile: Supervisor, Audio-Visual Aids, Ex-

tension Hervices, Pennsylvania State
College, State College, Pennsylvania.

PIPER 7./

POINTS THE WAY TO WINGS FOR ALL AMERICANS

SAVE WASTE FAFER

12A

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

CRIME
DETECTION

I have taught thousanda of men and women this exeiting,
|:rr}ﬂt,a'h|.e.. pleasant profession. Let me tesch vou, too,
in your own home. Frepare yourself in your leisure time
to fill & responsible, steady, well-paid position in & very
short time and at vory small cost. What others have done,
you too, can do.

532, of All American
Identification Bureaus

Employ stodents or graduoates of
LA.3, This fascinating work s easy to
learn and thetraining is inexpensive. You,
foo, can fit yourself to fll & responsible erime detestlon
job with good pay and steady employment. But don't delay
—get the details now., Let me show you how easily and
completely I can prepare you for thilas fascinating work.,
during spare time, in your own home. You may pay as

. you learn. Write today for free Crime Book.

F R E E | “THE BELUE EOOK OF CRIME"

It's a thriller. Tells obout some of thoe most
interesilng erimes cver !:-cmﬂrnr.nl mand how they were solved theough
the very methods @mught by LA, Sond pow=be sure Lo stabe age.

INSTITUTE ©OF APPLIED SCIENCE
Dept. 135-A, 1920 Sunnyside Ave., Chicago 40, Illinois

PRINT ANY PHOTO

on Paper,Cloth Leather or Wood
SIMPLE, EASY TO USE

:ﬂ:lglc '|iquErl takes n:l-nly 2 minutes to re=
produce any snapshoet you have on to
stationery, handkerchief, ties, scarfs, etc.
Won't wash offl. Won't hurt negative or
fabrie it's used on. FPerzonnlize your be-
longings | An ideal gift. Complete outfit )/
with full colors imcluded, enough for 100
photos—only £1.00 postpaid. Sent C.0.D.
for £1.80, CHRISTY PHOTO SUPPLY,
Dept. 210, 2835 N. Central, Chicago #4.

What will happon 0 your war-time lobs when
it T I* WNOW] i

SCHOOL OF PLASTIC

19 COMEBBRNWIALTSE AWD, _NEITERW,

A
nos‘rnn T‘EEHNH:AL IHSTITUTE L rrr

DrAW C‘Aﬂ TOONS

BIG MONEY/

EASY...PLEASANT WORKI

Let CHAS. H, KUHM, with 25 yeors octeal expes
rlence In drawing a dally mewipaper carkeon,
teach you how 1o create, draw and sell your work.
Complets Gourse 52 complete lessoms—one sent eoch week, Pro-
Only $7.50 fossional criticiam an every losson, Write today.

KUHN SCHOOL OF CARTOONING

430 MURPHY BUILDING Dept. 5. INDIANAPOLIS 4, INDIANA

POPULAR MECHANICS
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J. E. SMITH, Prosldent

MNatlonal Radio lnstitube

30th Year of Helping Men
Win Success Iln Radle

You Build Theseand Other Radio
Circuits with & Big Kits 1 Send!

By tha time you've conducted 60 sets of
Experiments with Radio Parts 1 supply, made
hundreds of measuremaents and adjustments,
sl have valuable PEACTICAL experlience.

SUrPERHETERG.
DTHE CIRCUIT.
Fre-selectior, osoll-
Indor-mlixar-firsl do-
tgpctor, 1. f, state.
Bringr in local and
distant statione on
this clireult you
bulld yourselff

MEASURING 1IN-
BETRUMENT you
bulld esrly in
Courss. Use It in
practlon] Badio work
to make EXTRA
money, Measuros
wiolla, CUFTenis, res
Bletones, oulpul,

Frov |l\.|.l\. s arnplii-
tude-modulated
Rignale for fest
and expariimental
purposes.  Oives
valuable practlcel

$10 a Week In Spars Time—'*T ra-
poired some Baddos whon T wos of
my bewth besson. T have fande &k
;u.-rm-u,- of E10 a wosk—Just spore
Elin JOHN JERRY, 1337 Kaln-
mnil Et.. Dunver, Calorsdo.

$200 & Month In Owa Businedis—
sFap several years 1 have beos Lo
trusiness for mysclf moking aroind
5200 a month.'—A, J. FROEHNEH,
J00 W, Texms Ave,, Goose Creck,
Toxas,

JUNE, 1944

- RADIO Technic

| Will Train You at Home
in Spare Time for Good Radio Jobs

More Men I Trained Now Make
$50 a Week Than Ever Before

Here's your chance to get a good
job in & busy wartime field with a
bright peacetime futurel Mail the
Coupon: for my FREE, &4-page,
illustrated book, “Win Rich Re-
wards in Radio."” It describes many
fascinating types of Radio joba;
tells how wou can train for them at
home in f e time!

More Radlo Techniclans Mow Maoke
%850 a Week Than Ever Belore

There's a by shortage today of
oapable il Technicluns and Opor-
ntors. Fixing Radios 1 better now
than for voars. Brondoast niiops,
Avigtlon and Pall ied  other
Radio braoches nre S nbling for
Uporetors ond Technicinns. Radio
Mupnufacturers too employ competent
civilinn nnd enlisted Radio men and
WML,

Many Beginners Seon Make §5, 510
a Week EXTRA In Spare Time

The d

v von enroll for my Courss
I star ling you EXTRA MOXNEY
JOB SHEETS that soon show how to
XTRA money fixing Rodios in
srare L while still learning. 1 send
you 51X big kits of resl Radio parts.
Yoo LEARN Redio fundsmontals from
¥ legsoni——PRACTICE whit you
o by building tvpical circuitz like
those Musteoted on this pape—FPFROVE
wihnt you learn by Intoresting tests on
the circuita you bualld.

Be Ready to Cash In on Good-Pay Jobhs
Coming In Television, Electronics

Think of the NEW joba that Tels-
viglon, Fregquency Modulstion, Elec-
tronics, nnd other Hadio dev
will open miter the war! But the op-
partunity the war has given beginnors
Lo el sinrted in the foscinnting fHeld
of Radio may never be repeated. So
take the fArst atep at once,  Get my
<page, llostrated book, Just mal
the Coopon in an envelope or paste it
on @ penny postal, — L E. SMITH,
President, Dept. AFP, National Radio
Institute, Washington 8, D, C.

FREE

J, E. SMITH, Presidant, Dept. 4FP,
Mational Radio Ins !

BOOK HAS SHOWN HUNDREDS
NOW TOMAKE GOOD MONEY

Washingten 9, D. €.

, waur Gd-pa
0 will call,

LT trnined

Renadeoasiing "-‘.l:m:lﬁn-.q. ernploy W
Radlo Techaiciana as aperalors, {natnllntion,
other capacities,

meintonanee men and in

nnd pay well

Hel Servicing pnys
many N.H.l. Badio
Technicians 50 »
woiok, Others hold
their regular jobs
and mrkas 50 to 10
EXTRA per week
fixing Radlos in
Epare Blave,

Radlo Operalora
find good jobs with
Covernment Leapari=-
ments, Bhipping
Companles, Police
Departments,
Commercinl Avia-
tion.  Opportunitles
pre increasing o
these flelds.

Extra Pay in
Army, Navy, Too

M :u.u Ay o g0 bnto milis
i

L) Fadk
F |h|l 1-A.'| (e ey
" '\-:I Hadin jetss after setvice 4dRds.
j.?ul:.l- Hoervice men now enralled,

Ower
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You Can Influence Others
With Your Thinking

TRY IT SOME TIME. Concentrate in-
tently upon another person seated in a
room with you, without his noticing it
Observe him gradually become restless and
finally turn and look in your direcrion.
Simple—yet it is a positive demonstration
that thought generates a mental energy
which can be projected from your mind to
the consciousness of another. Do you real-
ize how much of your success and happiness
in life depend upon your influencing others?
Is it not important to you to have others
understand your point of view —to be re-
ceptive to your proposals?

ow many times have you wished there
were some way you could impress another
favorably — get across to him or her your
ideas? That thoughts can be transmitted,
received, and understood by others is now
scientifically demonstrable.

This FREE Book Points the Way

The tales of miraculous accomplishments
of mind by the ancients are now known to
be fact—not fable. The method whereby
these things can be INTENTIONALLY,
not accidentally, accomplished has been a
secret long cherished by the Rosicrucians—
one of the schools of ancient wisdom exist-
ing throughout the world. Write for the
free copy of the fascinating sealed book,
“THE MASTERY OF LIFE," which ex-
plains how you may receive this unique
wisdom and benefit by its application.

Address: Scribe LEY.

The ROSICRUCIANS
San Jose, (AMORC) California

'''''' ~USE THIS COUPQN =-=========
Seribe IEY.
The Rosicrucians
San Jose, California

I am sin:er:ly inl:t::r:stcd in an intel-
ligent method of attaining a mastership
of life. Send me without obligation,
vour FREE Book which explains how
I may receive and use your age-old
method.
Addvens. s

14A

Show a 3-Monkey Feature

AL rn:vu.r next Home Movie show. Inelude o Dosinld Duck, Oswald
Rabbit, Mickey Mouse and Bosko cartoon for ideal HOME entertainment.
EOFL. ANMM, ... .51.25 1090 Ft. 16MM . . . 52.50
Beauty & The Beast. . . 1Z08-A Hi-quh & DEZEY . caness. 1210-A
Bhip Wrached . « . -, .. T3040 Pickled Herrmng - .. .. - iZii-A
At ¥our Phade [ealery or Order Direct.

Cmizdag aed Frices em Kegquast. Wrike fa;

HOLLYWOOD FILM ENTERPRISES, INC.

BOGO Sunset Bivd, Depk. 115 Hollywood 28, Calif.

i WATC
b =

By ouf Midgdern aind orleinal sye-
et i vail can lears every pirt of

REPAIRING TRADE AT
aAe Yol 1T For a well-puying
i tisd jLiTer oobnplilinge
truction, Caond wateh pe-
e are Indefnn il genernlly enrn viery
Eol Bnlaries, For particalars apply to the
Wisconsin Scheol of Watch Repairing
524 E. Mason 5t.. MILWAUKEE 2, WiS.

Waonderful, new deviee, guldes your hand; correots your writlng In a
few days. B improvement in three hours, No fallures. Camplete
sutilne FREE. Write C, J. Ozsment, Dept, 34, Ht. Louis, Mo,

WAR OPPORTUNITIES
for YOU in

ACCOUNTING

War needs call for manﬁjmw hookkeepers and ac-
countants at good pay. es and government regu-
lations demand many extra in government offices and
in industry. Enlarged plants necd more. Also, maﬂg
present accountants are being called to the arme
eervices. This opens unusual opportunity Lo women
and to men not sub to military call. And this op-
portunity will continue after the war is over.

. You can m'ﬂrq for these opportunities in spare
time at home. L 15 moderate and easy terms can be
arranged. For 34 LaSalle ha.-sil':reen training
accountants—aover 2,000 C.P.A."s among our alumni.
Chur training is condensed, practical, interesting. In-
struction staff of full-time C.P.A's. You can take
short course or full accountancy course. Free
MENL GErvios, 2

Write today for free 48-page book-
let, “Accountancy, the fession
That Paye." It describes the op-
portunities and requirementsof this
field and tells of our training.
L B 1 B L L] | |

Flense send mudrjuur free booklet,
*Apeountancy, the jon That
Faye,'” and information about
ypur tralning,

o e e N LR I e Wy L. ¥ I
e e
Oy ol SRald_ . o e s 1

LASALLE EXTENSION UNIVERSITY
A Correspondence Institution
Dept. 864-H CHICAGO, ILL,

FOPULAR MECHANICS



INVENTORS

NOW Is the Time to

PATENT and SELL Your Invention

Mow, more than ever before, is the right time to patent your inven-
tion. Why? Beenuse manufscturers everywhere presently engaged
in war produetion are looking ahead to the future by buying up
patent rights now, so they will have new and attractive itams to make
and sell for civilian consumption as scon as the war s over. This is
what happened during and after the last war. Hence, the smart thing
for vou to do is to look ahead to the future too. Protect your inven-
tion by applying for a patent now, so you will be in position to eash
in on an gutright sale, or on the royalties your invention will bring.

Patent Guide Shows What To Do

Ounr "Patent Guide for the Inventor” answers many important
questions concerning Patents that inventors constantly ask. It tells
what facts, detnils, drawings, sketches, etc, are necessary fo apply
for & 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 invention ia probably patentable before filing fees reed
be Ifnltl: discusses costs invelved and a practical way these can be
paid as the application progresses. It tells how some inventors se=
‘eured financial backing: how many simple inventions have proved
large commerclal successes; how Patents covering improvements
glso con be profitably utilized and marketed; tells countlesa other

facts of interest.

Why You Need Expert Assistance

The Patent Laws were enacted for your benefit—to give you protee-
tion for the features of your invention which are Patentable. But
these features must be legally and concisely set forth in the form of
*olnims.” This phase of the procedure is 80 complex that the Patent
Office advises the Inventor to engage n competent Registered Patent
Attorney. We maintain a large staff—earefully trained registered
patent attorneys—expert draftsmen—experienced Bearchers—to
gerve you. We have been serving inventors for more than 20 years.

Take First Step Now

With the Patent Guide you will receive also Free a “HRecord
of Invention™ form which will enable you at once to
eatablish the date of your invention, before you file your
Patent appliestion. This stop coats you nothing yet may be
wital to your snecess. Hemember—in Patent Matters, AC-
TION ia IMPORTANT. Delay can be costly. Mail the cou-
pen in an envelope, or paste it on & penny posteard NOW.

CLARENCE A.O'BRIEN
£ HARVEY B.JACOBSON

| CLARENCE A. O'BRIEN & HARVEY B. JACOBSON ]
Regisbered Patent Atioroeys belore the Unitod States Fabeal Ol '

COPY

PAGES

Over 150

Mechanical
Movements

CLARENCE A. O'BRIEN & HARVEY B. JACOBSON | 41-F Adams Building, Washington 4, D. C. 1

Please send me your 48-Page “Patent Guide for the

“Worthy of your Trust'” I Inventor” and yoir specially prepared “Record of I

41-F Adams Building

et s

Invention" form FREE. This
Registzred Paleel Alisrneya ‘l nhlizat:me. 2 request does not

Washington 4, D. G Name
FREE BOOK G siirn
IMMECIATELY MAIL CCUPON TODAY! :Gﬂ,—_

JUNE, 1944

SBtate |

bew = === (Please write or print plainly.) =e =l
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lr;s.miill War Work =with a Peace-time Future

The Aireraft Industry needs Draftsmen and Engi-
neers now, but more important to you, is that they wﬂl
need them in the future too—for the Big Tomorrow in
Aviation. Remember every new idea or improvement
starts on the drafting board. These are the men who
are important to industrg Men who today hold ordi-
nary routine jobs—can be important figures in the
aireraft plants tomorrow. Ambitious high sehool stu-
dents—and serviee men too—are now choosing this
RYAN method of leisure-time training—planning for
a suecessful future.

Ryan’s New Home Study Course

Can Train You in Spare Time

Aviation Industry leaders at Ryan have proven with direct-
"from-the-industry methods of instruction that they can train
i ou thoroughly=yet quickly, in part of vour spare time, The
essona are so essy and interesting, many students earn a
caoveted Ryan diploma far ahead of schedule. With this new
“boiled down" course, higher education or special experience
is not necessary. Included with your training, iou get com-
E‘J:LE Aernnuutn:nl Dieafting equipment at NO EXTRA COST.

ere is nothing elze to buy. The low R AL tuition, payabla
in easy monthly payments, covers everything.

Do This—Then Judge For Yourself
Your time is the most valuable thing you have. You owe it
to yourself to see that the study course on which you spend
:.rnur 't.lme iz the finest—the most practical. So use this coupon
There is no obligation—it'll take but a minute—and
lt ma%:easlly be your passport to a successful career in avia-
tion save time, send it Air Mail

g‘@x\’\‘ﬂx

trale
W an

I RYAN Aeronautical Institute
426 Lindborgh Fiald, San Diege 1, Calif.
I Gentlemen:

Plense wn-l me WI:hnul any obligation on m your FREE |
24-page hook, “NEW HORIZONS OF OPPORIUNITY.S with €0
1 lustrations F.r:d Tl 1n.formntiuu on BLAL, Inelading east of train- 1

ing, and ob .{ub opportunities bath before and after Eraduation. 1
| Heme Age :
I streer 1

i

[N -y
I I T I T rrry rrrrrruar
SAVE WASTE PAPER

16A

A FACTOR
EXECUTIVE

BE

The vast production progrom, new under way—and which

will ﬂuhun {or meoy years after the wor—calls for mamy
mare 1.1'u.||'.| factory executives. Industry nesds foremen,
supervisurs, and superintendents who know up-te-dato fag=
LTy '|I|I|:-II ation mothods=—pmi the art of homan leader-
ship. Bo, this is

Tﬂl.lﬂ CHANCE OF A LIFETIME

Don't misa this chonee to train yourself for o well-paid faos-
tory executive job. The epeedy “Lincoln Factory Executive
Bervice” meets your every need. Low [ees—ensy Lo pay..
Send for FREE Doscriptive 48 Page Booklet
Lingoln Trained Men are continually moving up into well
prid jobm, You ecan toe. Let us show you. Free booklet,
“Gotting Ahead In Industry'™ prlm.na Tally. ' Write, today,
for your copy.

LINCOLN EXTENSION INSTITUTE, Inc,

Dept, MGE4 T5th at Dotroik Ave. Clevaland 2, Ohio

MODEL RAILROADING

THE Wﬂll.ﬂﬁ MOS5T FASCINATING HOBBY

FREE =: b II tells  all -
sorhing
e

'hulll.l]. for
||'.|-||:l wi . andd
. Give  yoarrsell
lon mnd roblpxas,

about  th
ehilled
profassionml

lninars i

tion bl your own scale model
railnoad It performs and looks
like the real thing, It"s easy and
relntively inexpensive. Get started

THO, ﬂu;!hr] ak onece for our foes
bookled *“Your Model Raliroad.™

llullll. lll'l.llﬂlll!l MAGAZINE
DEPT. M. _ MILWAUKEE 3, WISCOMSIN- -

OR A SWELL CADCET?

Let's get logether—our Engineering and Prodection
Stafl and our Unlimited Finaning will develop and
promote your brasn-child for P, W, P., and arrange
for patent. You are fully protected=Speciakiziag ia
Flastics, Electrenics, Metal er Wood. Wrile Today.

MOUNT EBIRDS, ANIMALS, FISH

¥en FREE, Explaina Taxldermy. Tolla how b IHN
ey ::.d:'r.l ‘“’Em“‘}"""ﬁ nlrmlu Eu--ll.u 'Iﬂ'u ; .ﬂm
reat for n
,.'r'F.," and farn. Geent fue M ARl rmL HOw
from book cubisining 104 game plotares,

M. w Sehebl bf Taxidu iy, Dopl, 33T A, Omaka, 'N*’-"h
ENGINEERING, El'\-l}l:lﬂvl.‘-ll-l“ni.' Bervs
icing, Electronics, Aviation, Maripe
& Police Radlo tapght thoroughly.
48 wonks" Engineering course eguiv-

alent to 3 years® cr;-].'l.m radio work, All expenses low, Co-

educational. Catalog

'IIII.PI.EM!II TEﬂHHIEIT. INSTITUTE, Dept. D, Valparaiso, Ind.

Begln tedar, Wrike now for aur Frea Nock. “How i
conre i ool Pensgean.” 11 eoniains spechingns msd
w oibers lrminl s wek |I Ir| wpae lims,  Encloes

Four pema B ulx’u' ¥ widian and & pEa peink

-LII.I.I Il Hor sheded writing. Write inday.

THE TAMBL YN SCHOOL OF FENMANSHIP
Ylﬂ. Ridge I-u“rllill Kanams City, Wa,

and Make up 1'0_512 in a Day!

ri¢ muilt FREE
id Lk o few
v, WO waperients
ing an:'“trr Big oppar=

Lt five Rend SO §
HUE,

o

. Make up to 213
—AE meiree-to-house can
tupiby—tull ar apare e,

Send for Samplis—FREE OF CﬂST
FHEE ACTL 'L[“i“lll"'l'l-'llF "
il b lann, For fuie h AL

Henil o mon
im.‘. ©0., 300 So. 'i"nm-c-n Si.,

Write today for
Aure-fkre’" I"ll.'llll:‘_k
T fully giving s
Callin, PROGRESS TAILOR:
Dent., F-216, Chitage, 111,

POPULAR MECHANICS



WEAKLING ™

and that Nothing
Could be Done About It!

& I wnybedy has sver bl b msme thing about YOU, don't belleve a wued of 1L Ti's

BUNE! People used to call we & “mstural-born weadling”™ toe. And 1 looked le—a7-
wounids of shin snd booss. But T dildl FLENTY abouf 2 fer myssll—nnd Il de planty

abawt it for YOUI Here's how—

Let Me Prove | Can Make YOU a

NEW MAN—in Only 15 Minutes a Day!

 AMaybe RIGHT NOW your hulld is
like mine USED TO BE| Girls snick-
wresd behind my back. Musky govs kepe
pushing ms around. Peopls mpde fun
of my skinoy 97-pound body, Thes
whook their hosds; seid they guessed I
was just “born with that kind of a
physique—and that nothing eould ba
ahoni (o™

But 1 refused to heliove ! And 1
gt balieve it about YOU ciither—no
matter koo weak or skinny or soft you
may MNOW, In fnet, 1'm peacdy to
PROVE ta you that my seeret of ' D
mambe Temeion ' =which won for me the
title af ““The World's Most Parfectly
Thav Man"—will make & New
Man of YOU|

I made the people who had anee pitied
and Isughed st me change their ooy
i ope of sdmimtion pnd envy. Let mo
give you the kind of body thae will
make them look st YOU with pnew
respoot too]

15 Minwtes & Day
Is All It Takes

Im only 15 minotes s day (and right
in the privasy of ¥our own room) *
wamie Peasion” ean bulld for YOU the
kind of bady Nature infemded you to
have—poweriul, bealthy, barsting with
MANLY POWER AND ENERGY!
You dont fiddle sround with any arti-
ficisl gndgets or eontraptions efther,
My way k& the simple, nateral w af
bringing out your l.'I'N'DE'l'E]'J'.‘A?E[’:I
pawer and strength|

You Get Results Fast

Where dao yem want solid, toagh,
LIVE MUSCLE? Lat's do a COM-
FLETE job, from head to foot! Let's
strengthen your peck so thet it will
Inugh nt ““rabbit punches' and ““hall-
molsons."  Let's puat fresh, sioashing
POWER Into your fist and {orearm,

ILeet's mdd INCHES to your blesps—
Iny & smooth ooat of muscle over your
chest. Let's develop a tough srmor-
shield for your stomach—trode in those

JUNE, 1944

pipe-stem lege for mighty, vizgorous
enlumns of hard sadurance, And whes
I get thro
NEW MAN—in strength, enercy,
wtaming, and appearsncel ol

Actual Photos Prove It

In mj- famous FREE BOOE,  Eeer-
Tasting Health and Slnrnfﬂl." o'l mes
netoal PHOTOGRATHIC PROOE of

he

haw  “'Ihmamic Temaion” works! In Im the FREE
addition to deosems of eatvers studies B K urE_|;|I|m-nﬂ-.
of my own body developmant, o'l ]';'1'_";;":““"_,“{]!";"1{

aen photographs of other {ellows who
thoght  they  were ““natural-borm
weaklings'"—hefore they nsked me o
help them. And NOW {as you will
sewl they'ro erry inch Atlss Champions
—powerful, rugged specimens of “he-
manity !

FREE BOOK -
“Everlasting Health and Strength*

T have mead FREE 48-pax
ook which talln ahoat “Dysamic Ten

with you, yFou'll bhe & Th

Warld's Mosi Pers
fllrtlt' Dewaloped
Man "

b ef Al .
et APl
=iz

one far
wlat Iﬁnrlu Atlns is
Fewily 1o PROVE ik
can da for YORUT

Billuil Toe this
FREE BUGE tdsy!

comin L

whal
wnalon™  haa

them, and

som."”  In it you will ses with your awn
eyea the aetual dntouched photographs
o rn.r' pupils and of mysell =— pEotures
which show whnt | want to PROVE

“Dynamic Tession' enn do for YOU!

T !

|I.;||:.=v'll . |
thing else. yoa o | .
baveeverseptior | L
in your life. Mail
vou gen AT |
ONCE! Address |
meo porsonally: |
Charlea Atlas,
Dwpt. 8F, 115 Enst
23 Rtreat, Naw
York 10, N. Y.

|
CHARLES ATLAS, Dept. 8F

115 East 23rd Strect, Mew York 10, M. Y.

I want the prood that your system of *Digmamic Tessfon™
will help make n New Mmn of me—give mes n healthy,
hissky by aned blg moscular development. Send me yoar
fren book, ""Everlasting Health and Strengih.'

[Plense print ar write plainly)
LT I v o i e i I e e T
Zome Mo,
L | 1 PP 1 I - i R . | T

] Cheek here if under 16 for Booklet A.
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| PROTECT and SELL

J MODERN BUSINESS WANTS
INVENTIONS Practical and
novel inventions are in big demand today.
The opportunity for quick money is en-
ticing. Sales sources are many if your
invention has merit. But, be sure—before
you place your device in strange hands—
that it is fully protected. A United States
Patent gives you this protection. The first
step toward inventive success—always is
—and always has been, the application for
a U. S. Patent. There iz no other way to
protect your invention in eccordance with
the laws of this country.

MAKE THIS RECORD NOW  1r you have an in-
vention, and wish to secure it for the future, act nt once, Have it
dated now and recorded in our office. 'We will send you this FREE
Invention rd Form for the purpose. Fill out the Invention
Record Form fully describing the nature of your invention. Make
a sketeh of ita main features. Malil it to us and we will record the
date it was received in our office. The earlier the date the better
your chance of combating rival inventors who may lay eclaim to
your idea later. Don't delay a sinple minule in taking thia Tm-
portant step. Your whole future may depend upon it. Mail the
EBDH:I;:'II ur!m FREE Invention Record Blank and New FREE
ook today

HOW WE SERVE YOU AS REGISTERED
PATENT ATTORNEYXS The U. 5. Patent Office

gtrongly recommends—unless the inventor iz familine with such
matters—that he employ the services of a Registered Patent Attor-
‘ney in the preparation of his Patent Application. We are Regis-
tered Patent Attorneys fully qualified to represent you at the Pat-
ent Office. We have had long experience fn studying hundreds of
types of inventions. This gives us the ability to judge your inven-
tion mnd to deacribe it mceurntely and convincingly in technical
langunge, It gives us the perception to center arguments upon
those details of your invention whieh, in oor judEment, will be
looked upon most favorably by the Patent Office Examiner.

Mail the coupon today for oor new FREE Book, “How to Proteet,
Finanee and Se&ll Your Invention,” and oor FREE Invention
Record Form—maybe thiz step will pave the way to future secur-
ity for you and your family. Act Today!

We paint no glowing road to fortune—but if wou have an inven-
tign , , . if it serves o definite now need | . . 6f the public accepts it
—wea ean tell you it may provide the security and benefits you are
seaking.

o BRI ate 7

. McMORROW & BERMAN

135-Y ALBEE BUILDING WASHINGTON 5, D. C.

POPULAR MECHANICS



OUR FUTURE /S PLASTIC~

A rvyraine capable of being molded is
plastic. So it’s a word that applies to your
future as well as to the materials of the
plastics industry, There are giant possibili-
ties in this field. Their realization depends
upon the planning of trained men.
Within YOU, too, are great possibilities,
Their realization dependz upon your being
a trained man. The worldfamous Inter-
national Correspondence Schools offer you

INTERNATIONAL CORRESPONDENCE SCHOOLS

BOX 5495-J, SCRANTON 9, PENNA,
Without cost or obligation, please send me booklet and full particulars about the course Before which T have marked X:

British repidenty send coupon fo J, O, 8.,

PLASTICS Electrical Schools O Bhip Dienfting O Ship Finles Business and
D Schoals O Eleeurical I!n-fu-nl [ Bhets Praction Academic Schools
I m..m..'ﬁ'L., 0 Elec B eed Ml Workers A O Adversisiag
] Powes Huee Flectrician O Toal D . Arithmetioc [ Bookkesplag
wm' [m-]m,_-u]_ ) O Practical Elestrician O Welding, Gias l.nd Elestria E Dusiness Corrsapondence
O] Chemistry, Mig. lron & Steel O Practioal Telephony Radio Schoals B Manngeme
O Pulp snd Paper Making O Telegraph Exginnering [ Electronles [ Hadio, Geoersl O g_mu{:d FPublic Accounting
Al ndltlening Sehool Internal Combugtian O Hadio Operating iy Laties Br
DM: g-mmu . " Engines Schools [ Hadio Hervicing E Caollege Frepurstory
O Heating [ Plumhing O Auta Technician [] Avistion Fallroad Courses O Commercial
[ Refrigeration O Dinse-FElectria [ Air Brake [ Car Inspector [ Cost Aecounting
[ Bueam Fitting O Diesel Engines [ Gas Englom O Locomotive Engineer 5 1;1':;:";,1 T“bdhn
Civil, Architeetural and Mechanical Schoats 8 L'“m"“n]l i ﬁ. e Pt e Formmneat
Structural Engin'g Schools [ Asronautical Enginessing E High M
O Architectursl Dirafting O Airplana Drafting Steam Engineering Schools [ [igher Mathemstics
Ll Arhitnotare H itk Kl B Bollermaking LI Tiustrating
[ Bridge and Building Foreman [ Foundry Work O Combuscs npiocering [ Motor Traffie
[ Brid u.?mm-im O Heat Treatment of Astals O Engine Hunning [ Post Odfice Clerk
] m-ﬁu thmating [ Industrinl Design 1 Murine Englne [l Rnilway Postal Clerk
5] ﬁ £ Mechanical Drafting C Stearmn Eleetria Ol Baleamanshbip [J Becretarinl
O o nl.m wuhqqtﬂu ] Mechanieal Enfbunng O Steam Engines [ Brenogruphy
[ Highway Engineering O Mobd-Loft W Textile Schools Ol Trallle Bhatagement
[ Lumber Dealer O Patternmakin ECntwn Munufacturing 1
O Sanitary Engioearlag O Beading Bha |.m|u.-|:.d.- Rayaon 'Wa-nlu Language Schoals
O Structaral [J Shest Metnl Dirafting [ Textile Designi O Spanlah O French
O Hurveyiog aad Mupping O Shest Metal Worker O Woalen hlalwlncmrln: 0 Good English
Namie. F. [ . . MHeme Address
Warking
iw Hiale, Presend Porit{on,.. S o R e i ek

'onadign resddents sgend compon fo Jefersedf (ol c"urfrl-;mmfﬁw E:ﬁ.nnla t"uuu'd‘l’un I:d Mnulﬂml Ponada,
71 Kingeway, Lenden, W. 7,

the opportunity to ohtain that training in
your spare time, at low cost.

With training, you can mold your place
in the coming Victory-world to your heart’s
desire. A more responsible job, higher
pay—whichever yon want is attainable if
you qualify as an expert,

The time to qualify—in plastics or any
other industry—is NOW. Mail the coupon
today and let 1. C. S. tell you how!

A,

SPECIAL TUITION RATES
FOR MEMBERS OF
THE ARMED FORCES

. Englend.

JUNE, 1944
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OFFERS BIG MONEY — INDEPENDENCE

The restrictions on the manufacture of

electrical home appliances haa greatly in-
creased the need for and earnings of skilled
home appliance repairmen. Always a good
business, today ELECTRICAL APPLI-
ANCE REPAIRING is one of the most
profitable occupations that the average
mechanically inelined man ecan turn to. On
many types of repairs it is usual for a
repairman to charge on the basis of §5.00
to £6.00 an hour! Work as many hours as
you wish—a home appliance repairman is
his own boss. Operate from your garage,
basement, vacant store, ete.

NO SPECIAL SKILL NEEDED!

If you are mechanically inclined—can hold and use
tools—you too ecan be a big money-earning home
appliance repairman. Age i8 no barrier—nor are
minor physical handicaps. Learn how to repair re-
{rigerators, vacuum cleaners, washing machines,
motors, ranges, ctc., etc. Our course i written in
simple, ensy to understand language, profusely il-
lustrated with drawinga and photography showing
¥ou step by step what troubles to leok for and how
to repair them. Explains and gives you a working
knowledge of electricity, welding, nickel plating, ete.
Shows you how to build power tools you may need
and how to solicit and keep business coming to vou.
Not a complicated *theory course”™ but an honest to
goodness course written and used by repairmen the
country over. Price of course is so low that the sav-
inga on your own houschold applinnee repaira will
quickly pay for it. Prepare NOW for a real future.

Mail Coupon for

FREE LITERATURE

CHRISTY SUPPLY CO.

2835 M. Central Ave., Dept. D-1003
Chicago 34, llinois

Please gend me all the facts about
Fasteast Growing Industry — Eleetrieal
Repairing.

Ameriea's
App“nm:::
Mame. o rrrem———————
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AV!?JiF ?15’ GET AND KEEP

GOOD
EYESIGHT

Do you want perfect 20720 vi
you like to throw away y’:lll:lr g"ln.lu,gu!‘ Gnarnm:bﬂ:!rl:}fwgzjg

wormnen and children have improved and strengthened their eyos
L £ T 1 i eoti

:.’g‘hffﬁm.“'l’:l:,’iﬁ’ém.";’inﬁf.‘;‘:fé.,,.;‘;’fm.““"‘““"“““' fa

fusely illustrated, including a complete E

Testing Kit, with charts to show wuk{r

improvement. If your book store does not

subject o return in 5 doays if you are not B

satisfied. Order

HALL PUILIIHIHH Co.

| P .1 Make beautiful artificial
Marble slabs. Pour from
liguid state. Olaged or

un-glazed. Mottled, veined, snow-white, or multi-zolored. Un-

surpassed on kitechen or bathroom walls. Easy to make and

Drastproof, Suund:!amuf Vermin-proof, Resilient to the tread.

Lay out solid or in pattern design. FLEXIELE MOLDS for

plaster casting. Make wyour own molds for few cents each.

by using the famous Hoss-Rehoer Method, a tested and proven
Now you can got the entire system, pro-

SAVE YOUR EYES
have it, send one 5o1|nr. Delivered postpaid,
BELOOMFIELD HILLS 2, MICHIGAN =
install. PLASTIC FLODRING. Any color, Lifetime wear.
#1.00 in raw materials will make uwp to £25,00 of finlshed goods.

‘We furnish names of buyers. Write now for free information.
COMPO-TEX,

ya, TRAIN
.

Your VOIc

BOX 786-5, ST. LOUIS (1), MO,

= nat rliln singi
e

p LEARD MOVIE
PROJECTION

The Motion Picture Theatre Business offers
big opportunities for trained men. Free
Give age. Established 17 years.

3 Washington Street.
Elmira, Now York

catalog.

THE ATRE SCHOOL,
THERES

iﬂ,{" B-'E:B.“ will hl‘-lh:ﬂl HOW lﬂa I lm DB“:IIHJI.. a

To hema w0 may

ﬁkuﬂﬂlﬂd“ﬂ“ﬂh"m .I.lll'ﬁ'ﬂdl sz 5'
Semd pama and addrass for fran deisils,

RAYE BURNS SCHOOL, Dept. M, Box 1208, mﬂ'mm’, OHID

Short-Cut Mathematics

COMBINED WITH

Practical Mécﬁﬂmi’s'ﬁhﬂﬁfﬁ?d'

NEW 2:n-1 reading course! Now you ean hm

the sneedy, :ﬂ:;pliﬂ-d_ avalam of aal

by dealtemen, DA, BOEGENLATIE, * mader

th-un Laarn easy way o mulu;i-riﬁgup-
uiing old-Fashinned multiphestion ad

“"1- of fgusen this Hehtnig short-ong seethod.

. bgmrbibina,

uhd
+:ﬂmrl|
'HI-

horsepawer, slade ruls, ni’.rum wood m-“-

ure, pusslm, sto,, sie. Lsr ustrated vuluse om

wilth nnswers, I:Iﬂh‘ 13 pakl. SBstialactien or lnli:!
Amass Irhends with your magic-liks man A
DR
Complets dotally. .. mall poupsn TOBAY |

P i o ———— [ ——

| Melson Co., 321 8. Wabash, Grpt. F-300, Chicans | ﬁ:ﬂ

| Pionss mind fran dataile shout Bkori-Cut Hm.uh.! =
I 1 1 m m

------------------------------------------
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WHICH OF THESE &Xsoezanidzes
INTERESTS #% MOST ?

.o & Servicing
Radio Operating
Diesel Eﬂﬂil':*'::: Railway Training
ting &G P e Drafting & Des i Refrigeration g
A Conditioning Electricol Enginectil Shest Metal Patternt
Architecture & Bulldind Blectricty—o shipbuilding
Automotiv i 291 e Hiihhsi‘::?mp Operations Management rophical
”m:m profting & Design :::nmunl f-ﬂﬂ":l“"“' Sumv’-nﬂn:' Tooe¥
Aviat i : . Engineering 1]
P tics
Better “r_'mm ::-Trl:hinll-'?ﬂﬂid Tool Making

Private Secretary

THINK! LOOK FORWARD!

Business is making Post-war plans
Men and Women are preparing for the future
WHAT ARE YOU DOING ABOUT YOUR TOMORROWS?

® Today, choose the job you want—and prepare for it. Or if you are already
engaged in the work you like best, start training now for quicker promotion.

Acquire the knowledge that will help you to get ahead faster, make more money
and have greater security.

Invest part of your spare time in more rapid progress. Start tralning now, in
spare time in your own home. Be ready to grasp your opportunity and step out
ahead of those who lack the ability you have attained.

American School, founded in 1897 as an educational institution not for profit, can
help you to reach your goal
just as it has helped others thE = STUDY TRAINING SINCE 1897

years. Give zerlous thought / Take This Eirst Easy Step

to the list above. Pick one
CHECK, CLIP AND MAIL COUPON NOW

-y

or more subjects that inter-
est you. Then check the cou-
pon at right, add your name
and address and mail it at

PRACTICAL, EFFECTIVE

AMERICAN SCHOOL; Depit. GA4S5, Drexel mt 58th; Chica a7, 1k
once. The school will send = Without obHoasion, Fieans pend FREE a0d postpaid, bulletin and detatls
you details on its training i i T _—
plan and outline of study & BRefrigeracion S O Lt Woman
prepared by specialists. There I oed ::Ilfﬁ:u‘é_.l."i . D%tn:u E'I]:E::f::m" ha DRIk schoot
is no charge, no obligation, 1 u%{.'r%mc.}'n:m""' .- ﬂE:L:::if“:"%" ey OSbipbuiidin i -
so send the coupon imme- I OAvhtion Deating  DSurvering & Tops-  Doben Macaimbat
diately. j EArviation guph{c-rnmmu CTool Making

OBusiness Mgnmenr [DS5heet Metal OBetter Foremanship

ORallway Tralniag Pattern Drafting OMachine Shop

DElectrical Engincering Operaticos
AMERICAN SCHOOL N R e e il
AR e iy s s e m e e S T et e e e M e e Vs
Dept. GAdS, Drexel at 5ith Street, Chicago 37 0 cww...................... ... ... S
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#® You men ... and women . . . with ideas for
patentable inventions— OPPORTUNITY IS
KNOCEKING! American industry WANTS your
ideas for new products, new processes, time and
labor saving devices to offer to a public with money
to buy after the war is won. ... MANUFAC-
TURERS ACTUALLY ARE ADVERTISING
FOR IDEAS! And they want them NOW. Don't
wait! Have your patent application prepared and
prosecuted just as quickly as you can—and be in
. position to cash in before someone beats you to it.
Remember—most manufacturers will congider an
idea ONLY if you have taken steps to protect it
with a patent . . . and with the U. 5. Patent Office
it's first come . . . first served.

HOW WE HELP INVENTORS |

For 46 wears, Victor J. Evans & Company, has
helped inventors secure strong patents. We do all
the work for you—make the search, prepare the
drawings for submission to the United States
Patent Office, prepare all necessary papers, push
the prosecution of your claim to a speedy conclu-
sion. And—report to you every step of the way

. . just as we have done for thousands of successful
inventors.

. 6zt tHese FREE sooks
THEY wm TELL YOU JusT mur To bo!

u-k what you mAeed bo oome

e your lﬂvrrﬂmﬁ 'ﬂl‘lih ﬂ|i
we'll also send FREE.

11.|.h|"l 'Evidancs Mh llmf""
m that L] ol
:—.l“t:hli ?lr : ir :;l?m Fﬂ Ik
THE coUrFoM TODAY for
QuUICK ACTIONE

Vlcwn .I EVAHS & Co.

] Reglstered Patent Attorneys for Mearly 50 Years ]
§  230.€ Morlin Building, Washington &, D, C. =
. Ploasr &chd me wour hooks — “'Patent  Protoction  and 1
[ ] CyWhen and HWow o Sell Your Invenstion'' — also [nperiant
§ CEvidenee of Inventlon™ form without cost or gbligation.
L i
: I . 1 om0 L T B AT T A L [ ]
i
| MMITEEE . & sw o s mmamsam s R et R RS ]
| |
| DS o R e e PO e o 1
P \

S

PIN-UP EYEFULS

30 GORGEOUS GALS IN FULL COLOR

Now get thrilling, glamoreus, gorgeous,
breath-taking girl benuties in life-like, cozy,
full=color pictures — PIN-UF EYEFULS
for your den or barracks. Size 3x4 to 6xB.

FREE PICTURE CATALOG

Jugt send 21 for 30 PIN-UF EYEFULS,
postpaid with PICTURE CATALOG list-
ing 500 foll-color reproductions of original
paintings by well known artists for fram-
ing included free of extra cost. A gorgeous
offering of girls, babies, loral and religious
%i.ctum for envelope Tuck-Ins and Pin-
pa.

LOOK! LOOK! SPECIAL OFFER

& D Luxe PIN-UP GQIRL E'!l"I"l.T!H-"‘:l1 3 |'1.||.| ainting size 16x20'"

11- I.-'a Fr.el-2/3 FL1—2 13x 16" and 1 0x12% aoly 81.0 u’;ml_-
ki, TMm't miss thin offer for these lamge u|.“ pdﬂ.um of
"l'II:!:II1II: feminine beouty. FREE Picture Catalog inehuded.

FRANK MATTHEW 5, n-:«l."ig‘:' nwnfﬂgiltfnlll.
Kationwide opportunities, sound postwar
career waiting. FPhotographers needed by
newipapers, advertisers, in business, n-
dustry, sclence, N. ¥. 1. graduates
alao winning promotion, higher pay
in Armed Forces. Qualif
America’s largest, oldest school.
Reaident or home study. FREE
catalog describes commercial, por-
Llait maotion pleture and color eourses,
M. ¥. INSTITUTE OF PHI[ITIJ{'.RJ.PIIT.
Dept. 49, 10 W. 33 51, Mew York 1,

What Every Mason Wants

We have important Masonic books for
Blue Lodge, Chapter, Commandery,
Scottish Rite, and Shrine.

Our Ritoals Are Used the World Over. Send for
free catalog of booka and rituals for Masons, Odd

Fellows, Enights of Pythias, Enighta of Columbus, Elks, ete.
EZRA A. COOK, Publisher, P. 0. Box 796, PIN, Chicage 90, Il

PROFIT and PLEASURE in

riches snd the happiness of aehiovenang
’"';'D -\qut;-.-wahu Irlu.-.vml:’m l:riq-hli:uﬁl by the student
il Ll res o & aChnig S‘Dﬂ.‘li.'l.l
m:m is Lime tosted with S0
yun of hame Sludy experignce.

= o BLACKSTOME-SPRAGUE SCHOOL
ol = el

HTUDY AT HOME for PERSBONAL SUCCESS
an LARGER BEARMNNGS, Wnﬂ.:pﬂ't mstee-
tlon—over 108, 0600 students enrollsd, L1.B, Degres
awarded. All texts furmished., Ensy m‘mﬂnu_ Hend
for FREE BOOE—"Law and Executive Guidance.™

AMERICAN EXTENSION SCHOOL OF Law
Dept. 42-M 646 N, Michigan Ave, Chicago 11, 111,

STAMMER?

This mew 128-page book, “"Btammering, Its Cause
andl Correction, ™ ﬂw:rlh\'ﬂ- Al Bogue T njt_!.lg.thud
for sclentific correction of ;tmmrrml: uul itut=
Lering—succes r-u far 43 years, lrlull.

Dept. 1813, G rele Tower, 'I:liillillllil
PAINTING

EAmN MONEY Soeiee

@ Mo previous tralning of talent Decessary.
Unigue Stuart Sysiem Deaches you, by mail,
in 11 simple, cosy-toefollow lessons, @0 make
excellent charconl and oll Hkenes=es. Detailed
Fulidance for your overy stepn  Send for fres
bhook today.

STUART 121 Manumont Qircle, Rm. 664, Indianapalis @, Ind,
STUDIOS,; Flease sond me free book and outling of Jessons.

N i, =
Pt -
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ELECTRONICS
100 ogkﬁw =

_LEARN AT HOME | &0 8, o dnit Ficos:

DeFOREST’'S A‘B-C WAY | romorrow: i R, ate-

RAILROAD Radio, MARINE Radia, PO-
‘This message is addresed to you men who are alert to both today's needs and fomorrone’s LICE Radio, and other exciting branches of the
opportunities for good jobs, good pay, and a wide variety of employment possibilities Eillion Doliar Radio-Electranmcs Industry will
i the BILLION ElﬂﬂLA'R. RADIO-ELECTRONICS INDUSTRY. Write today need fraimed men. Sight and Sound Motion
for DeFORESTS BIG, FREE, ILLUSTRATED BOOK, “FICTORY FOR roLm™. Picture Studios and 'I'h-h?t::ﬂ will employ traimed
Serc how you may prepare quickly, easily—in your spare time at home—to make Radio-Electronic technicians, The improve-

H i ments in Radio Picture Projection—the increas-
your start toward an necestay and profitahle Radic-Electronics future. ing use of PUBLIC ADDRESS SYSTEMS by

Industrial Plants, Stores, Offices, Schools, etc,—
YOU GET DeFOREST'S 3-WAY COMBINATION TRAINING— mﬁgiamlﬁﬁﬁ?n?zﬁ%mﬁrg
a simple A-B-C course of instruction—an exclusive, 3=way combination of illustrated Eall of these give you an idea of the bright
Text, Movie Training Filma, and actual Shop Work in your own home, You learn- future of the Radis-Electronics Indusery for
b}hﬂﬂmﬂ-—-ﬂdﬁnm your knowledge by DOING. You use (A) a genuine DeVRY men ko are fromed.

Movie Projector and instructive Training Films 1o ki F i
make your preparation clearer, sasier. You use (B) TODAY: g:;m':g‘m b RES;“;

EIGHT big Kin of “HOME LABORATORY™ “Learn-by-Seeing" better job and a fat_pay-check .-{:iﬁ‘:'m.i,l
{1s] p: | Assemblica for wor LY ou = v L W T parts
interesting ﬂﬁﬁmﬂ. You get (C) 90 wc-li-ﬂiluw FﬁSTEH i E.ﬂSIER ﬁm‘ﬂuq- fulhé.;inﬁzdgn—mtm:r}r;miu SaJ:t and

trated Loose- :a}lmpgep;md under the l].mr With the Aid of stnr;:,-f f_;mmgl of Your Qum. Or—il‘hyr;u are
nal directi . orest, often called igihle for military service—it can he

'lFr.iu ﬁa:.!lr:f mRudin-"".. And once you are mcrmd HHME :JanEjnrd preferred ilita: C‘Imjﬁcntimﬁ :::11

DeFOREST'S EXPERIENCED EMPLOYMENT T better. tay.  DeFOREST

SERVICE helps you make your start,

YOU “LEARN-BY-DOING” AT HOME
WITH THIS PRACTICAL EQUIPMENT RESORIPTIVE LITERATURE
: & dreas neatly on the coupon below.

= R A " Mailit. Cet BOTH the colorful KIT
Ry \ EREESE el SUPPLEMENT and our BIG illus-

5 can el
MOVIES b ﬁhiﬂly, casily, to prepare for many E.K
' ectronic opportunities, in a practical, inter-
! cating way.

Pree! coLORFUL
DESCRIPTIVE LITERATURE

trated “YICTORY FOR
YOU™, Get pages of valoable in=
formation on present and futore
RADIO-ELECTRONICE o

tunities. See how effectively
Die '8 ean help you—in

gpare time at home—to moke Y&?ﬁ
:Ii}ilzr.}]_ﬂrﬁllmi 8 HRadio-Electronica

DzFOREST'S TRAINING, INC.
253341 N. Ashland Ave, Dept. T
Chicagn 14, Illinois,

Bend me BOTH your bi “VICTORY \ 4
FOR YOU" and your EIT BUPPLEMENT i
—showing how | may make my start in RADIO-
ELECTRONICS your A-B-Csimpls Home Training Way.
No obligation]

N ome. Ape
[Pleass Print)

Addeesn.

PUT
' YOURSELF
IN THIS
. FICTURE

i L Dr, man A
> DoVry — Visual
5 - Educatlon Pis-
- "'E.Tm“ City Btate

L__ s a e " o _l D Check Here, il Under 15, for Bpecial Information,
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The set of
books
that makes

MASTER MACHINISTS

and leads to bigger pay!

This big home-study and reference course gives you the
practical facts on machines and methods you need to ad-
vance in machine shop work. Take advantage of the other
man's experience as found in books, to solve your problems,
inerease your efficiency, with

The AMERICAN
MACHIN!STS' LIBRARY

] 2368 ¥ 2516 lllustrations
[F:] l.'\ﬂl'lhllild home=study course and reforonce library )

Tlﬂﬂ lbeary of machine shop practice was wrltien for practical men.
It gives you the hest methods for every kKload of machine shop work.
It Mully explains lathes, drills, and other machine tocls and thele
operation, sitomatle serew machines, speeds and feeds, gear deslgn
mul preediictlon, 1 u'lu and fxeures, punoh and die work, metal surfae-
ete., ete. Plunly wrtten—completely lilusteabed—the hest kind

ip lL‘r the machine shop mon who wants to pdvanoce himeslf.

No money dow pecial pric ¥ paymants.
l——----------------------------llli
4 T T

! EXAMINATION COUPON i
I
I McGRAW-HILL BOOK CO., 330 W. 42nd St, N. ¥. 18 |
| Bead o for bea daye” sramisation the .lum-.-h.n Machinkeis” Library. If 1

i -u.:-n-ul;:l =il -nrl. yow 51,50 In 10 days and $1.00 monthly usti] the pebos
ol &1 .le.ﬂ ¥ not wanbed, lmllnmmu- hpu.tp.u. Ta nswre |
| sramipt shipmant write plainly and Kl in i
i BRI ' o AR N R R TR |
= Homs Addrem. . .onesrsinsnnnrinnnnnresninnnn S |
i O M TR, & o oo 55 e B B BB R T ]
1 Posfldom wuiosiriaansnraans WirasEivieana anirEEs :
Lﬁ_-i’_c_*"“_"'_""__'_'_'_;_'____..'..'.-..._'_'.."P"l'“.".J

DRH.I.-"TSMEN
- NEEDED

== Industry iz clamoring for
— more draftsmen for the
job can't start until plans are
drawn. Buildings, airplanes, machines,
guns, tanks, bri a, all start on the deaft-

ing board, so it's no wonder that every good draftsman
bas a fine job. Yes, more draftamen are needed NOW, The
pay is gnod and the opportunities for advancement great.

Learn at Home in Spare Time

Begin now to turn spara hours into money. Be a draftsman,
the connecting link between o mechanic and an enginesr.
Enjoy the wonderful opportunities for promotion that exist
now, No experience or artistic talent 1s necded. You don't
bave to leave your present job while lenrning, Use spars time.
______ P S L St S e

Amariean Szhool, Depl DODAAS, Drexed Bve. ot 58th 5L, Obleage X7, IIL

Gentlemen: Bend ms FREE Inltrrmntlunmr"ln'w.[ train-
ing in subjects checked below, Mo ohligation on my part.
Dr-.l'-tln and Design Electrical Engl
o r Men and Women E Dresel Engi nfeﬁﬁ'“‘
(i} ﬂn-lt Accounting for Mg, O High School Course
O Architecture and Building [0 Plastics
0O Automotive Englneering [ Mechanical En ﬂin:erlq ﬂ
[T Buislnéss Mianagefmient 0 Aviat
[ Rallway Training

D Shipbutiding T dio

wntessio 0 10U !

That idea of yours moy meon your for-
tune; don't pass it up! That new outomo-
tive or aircraft tool or equipment may be
just whot the post-wor era wants. Your
idea maoy meed development; perhaps it's
ready for patenting or monufacture. If
mokes no difference to this nationally-
kmown organization with ample engineer-
ing;, production, finoncial, sales and dis-
tribution facilities looking for ideas for
manufacture ond sale in the post-war era.
If patent on your idea hosn't been opplied
for, have it witnessed and then write us
about it completely or with @ minimum of
detaoil; 03 you please., But whatever you do,
DO SOMETHING about that ideal Write In
confidence HOW to

P.0.BOX 217 STA.C TOLEDO, OHIO

REFRIGERATION westsscs

AND AIR CONDITIONING COURSE

Learn at home—how to start vour awn repairshop on lit-

tle capital. No firevions experience necded. Common sc

edncation safficient. Splendid opportunity for older men.

FPrepare now for after the war. FREE illustrated booklet.
MECHANICE TRAINING SCHOOL

4701 W. Pico Dept. P-6 Los Angeles &, Calif.

Correspondence Courses In LOW AS

RADIO d ELECTRICAL ENGINEERING Kl &

ELECTRICAL ENGINEERING. et ﬁoﬂd- Erasp of wide elec-
tricul field. Modern. Very understandatile, Theory made easy.

l‘lllﬂ mnmmnn. Ertra fina sourse In mdie, pebdie sddress,
ol M "H L] -peiwied man. Fal sacuums tuba Bich
ONE m{:- v bk esdad badly.

trrvad uvuuml
Dhll welatl entaliga, lllldull.l. axines, e,
FHEELIHHH-H ENGINEERING SCHOOL, Frlnh-llﬂ-hlﬂ..m.l—i’ 65
[Fermerly at Lincoin, Mebr.) WASH INGTOMN, D. C.

Ger inro rire BAKING BUSINESS @
)

Bakers make good money | Now 7th Induostry In w 1
Nearly depression-proof, New homne study Bakl ] @
-]

-JLMMHrh

Trilion

qlmllnu youb Common school education suMefent. 11 you're
nmbltions, writefor FREE HOOHK, "l')pi.lnrtumtlmlnﬂaiini g

Hl.tl-wﬂll Ildulrni Bohool, 1318 Michigan, Dept, 1 » Chitag

@AM“ER

you owe it toe yourself to send for our free book, 11,000
eases corrected, Ext. 41 years. Nohand swing or sing song.
Millard Inst. of Mormal Speech, 2303 W. Wis. Ave., Milwawkes, Wis.

Write for my Fres Book, “How o Becomme
an Expert Penman, which shows what othes
ers have scoomplished by taking my Course.
Enclese 10c for one of my Favorite Pen
Painis and your nome with & besotifol fAours
Ishied bird writicn on a card. Write toilay.

T. M. TEVIS, Box 25K, Chlllicothe, o,

Bplendid opportunities. Prepare in spare
time. Ensy plan. \mrrewuua BXPEFRO
needed, common sehool education sufMcient,
Bend for free bookbet “Opportunities in Plo=
tography”, particulars and requrram-la.
Amerlean School of '*:
1315 Michigan Ave, ,Dept. un. cmu .

F I x TYFEWRITEHS

A Bimplified Practieal ]Tmhl.l.hir
quu“ Mapy nlru‘ur Rl.ul.lunu have fkair own
|l-|m-—hlln:r rn.pr for others, Itrvmnr Alroqe

L Heal no Bandin
'Hlll-!! 'I'l"Fl'WI‘I‘I'Il HKEHAN ICE SCHOOL
B417 Sarits Monlca Blvd., Hollywoosd 3F.Calil.

SAVE WASTE PAPER
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IT SOMETIMES seems that way, but plastics are not ex-
pected to replace older materials in all industry. Instead,
these synthetic products will be used where their specific properties
give them an advantage in the final product.

The possibilities of increased sales from the correct use of plastics can-
not be overlooked, but these possibilities will be realized only through
a knowledge of the properties of each material—its limitations as well
as its advantages—its physical makeup and record in service.

Plastics Institute offers a comprehensive, up-to-date source of informa-
tion through its Home Study Course in plastics . . . composed of forty-
four lesson assignments, complete with detailed, modern illustrations
and samples of plastic materials.

For complete information, mail the coupon for your copy of the FREE
booklet, the “"World of Plastics.” It tells you about plastics in war and
peace, the Plastics Institute Home Study Course, and the Execurtive
Educational Program.,

Plastles Indusirles Technleal Instltute
&26-E LaSalle-Wacker Bldg., Chicago 1 ® Dept. M-4

wehbligation.

Nasz

Gentlemen : Please send me the booklet “World of Plastics' and infor-
mation on your training program. I wnderstand there is absolutely mo

INDUSTRIES TECHNICAL INSTITUTE

1221 Chanin Bldy. &26-E LaSalle-Wacker Bldg. 190 5. Alvarads 51,
Hew York 17 Chicoge 1 Loz Angelas 4

MAIL COUPON FOR FREE BOOK

Mail in envelope or poste on penny postcard

1944

B e e frii NS | ', | S— g
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MEN-~16.:50

HERES THE QUICK WAY TO AN
ESSENTIAL JOB-A GOOD FUTURE

LWELEI‘.‘I‘RICITY

IN I2 WEEKS

ON REAL MOTORS, GENERATORS, ETC,
S Finance. Youwr

Tralned 1 men needed now, It's pot how
young you are, of how old you are, The question is
—hnve training for a real peace-time future
in a held that is vital now? Mot all “essential™ jobs offer
guch nnpununl:h-u ELE‘-’.’-TRICII‘I: does — when

Here at Irna you can traln In 12 weeks—not
by books or lessons, but on real sctual electrical
machinery and apparatus. Yoo *"Learn by Doing'’.
And you don't necd much money. 1'll inance
your tuition ard You can pa¥ it in easy monihiy
payments after your m.mr ni period is over. Then
if you are shert of living expenses we'll get you a part
time job to “earn while learn ™. Afver gradua-
tion we glve you lifetime employment se
extra tralning in M-
At no eItra cost.

Alse have facilities

Right now I'm I:L-cludl

DUSTRIAL ELECTRON
Mall wuaun for mr

free book et the tra n.in_[ for oo, with. phil-

E:l!:ﬁﬂm cal disabilities. Write,

e 0 O O
H. G Lewls, Presldent

ne Electrical School, D T,
EIDH Paullnm SI'_... Ehlulh 25 I.I.I

Send Free Book with Facts on Covne, "'Pay After
Graduation” Plan and extra Industrial Electronics
training now iacluded.

TR o vm 0 00000 0 a0
LR - o o v w3 N A A R
CITY STATE

H.C PELLETS ARE AVAILABLE

at dealers or direct. Cal. .22 and Cn.l 177, Production of

all models Benjamin Alr Rifles and Benjomin Alr Pistola

has been suspended for the duration as our facilities are

en in War Work. WRITE FOR OUR_ILLUSTRATED
CE LIET and BUY MORE WAR BONDS.

BEMIAMIN AIR RIFLE CO., £12 Marion St., i‘l:-l.lﬁ.ll}ll.

SAVE WASTE PAPER

DRAW for MONEY

Be An ARTIST!

FREPARE TODAY FOR THE
FUTURE THAT LIES AHEAD
Trained Artists Are Capable of Earilng

530-550-575 A WEEK
Use your spare time to propare fer a profit-
ahle Art Career! Slart training at home, mow]
It's pleuunt Iml ln:ﬂrut!n: io study Ari the
W OMMERCIAL ART, DE-
EIG.HIHI] GhHTﬂﬂHIHB"nH in ﬂNl.- B -
plete couree. No previous Art experienco pee-
esgary—wa teach you atep-by-siep by m:rpr.r.--
tieal home study method well- tnm j‘.nnu

1914, Wlle rodoy for diformation {n
BOK, “ART FOR FPLEASURE AND

PROVIT "—iclls all aboul our course, moterizl
fiiimished, service—and comiinefcial opportuni-
) tes for you Im ArL ages.

A WASHINGTON SCHODL OF ART, B‘Illll
. 126K, 1115-15th B, N.W., Wa:lliuulqnﬁ

GH ll'llb "‘Ill' wital meat
Tra

fndhastry, ni-e.. nﬂc—
Ining based on_ 25
hutrl.inuvun methods used ot Nlumull.
resldent school, Prepares you for p-e:
Ment tior, Hupervisor, markel ma r h ﬁl"ﬂ‘
TOnEF in Poiur own l'l'.'!" fei] It 'I'lpl
=y #pare Hme permits. hlpl.m'nl Ehﬂ.rt Numm

hours imto  money.
I:t.l.l"Fa w M DI]I!IRIHI‘.‘ATI

Matignal Scheol of Hﬂl Cuiting. Inc,, Dept. U-48, Toledo 4, Ohio

JOKE BOOKS For Adults

The kind they like. You will be hoth a Riot
and the Life of the Party with o set of theso
pooket gize joke books. They are foll of En-
tertalnment, Fun and Humor. A set of six

books only 602 or a special nssortment of

12 books nll different for £1.00. Priot nome

address, send cash or stamps to:
TREASURE NOVELTY CO.,

Dept. 1206, M. Y. 11, N Y.

Inventions Wanted

nmad

T dmemBith Avi.,

Patented or Unpatented

Inventions can now be gafely sold without patent-
ng expense. If you have & practienl, useful iden
for sale, either unpatented or patented, write

Chartered Institute of American Inventors
Dept. 4, 631 Pa. Ave., N. W. Washington, D. C.

30 MILLION WORMERS AND SOLDIERS
wHI oumpats with you In peacetime gnless you train
Low cost professional troiping. Time aod
Mm etwily in insuramos for present and futors
::i; 8. Inerenss vital war work mow with
meth improvements,. Write for details m

IN‘IH.IH’R!AI. Ennlummn COLLEG
Washingten, © ||||.un.u

REFRIGERATION

Repalr and improve ] refrigorators, New monual tells how. Charts and
| Irl.un.-i to help you. Price only $1.00, postpahl. Mooey back guaran-
:upn me Publications, 328 8. Jefferson Ei, Chicago 8, Ilinais.

LAW

ANY corporations are headed by men with

legal training. Legally trained men win
more easily higher positions and bigger success
in business and public life. Be independent.
Greater opportunities now than before.

We guide you step by step. You can train at
home during spare time. Degree of LL.B.
conferred. Successful graduates in every sec-
tion of U. S. We furnish all text material, in-
cluding 14-volume Law Library. Low cost,
easy terms. Send now for 48-page “Law Train-

ing for Leadership,” and full information.

They are FREE to earnest, ambitious adults.

LASALLE EXTENSION UNIVERSITY, 4 coRsfivovion" Dept. 664-L, Chicago, [l
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OW wou ean “polish off™ the

HARDEST jobs the EASI-
EST way! MoToRs AUTO RE-
PATR MANUAL iz ready to
show wyou how to repair any-
thing from earburetor to rear
end—with the least poasible
amount of time and effort!

Suppose plain-talking car en-

neers from every auto plant
n Ameries got together and
eghowed you all the things you
needed to know about repairing
and servicing the ears they had
designed and manufactured!
That's really what you get in
thiz big manual! Right at your

car built since 1935!

gtructions step=hy-step.

G40

fingertips, the main “dope” and HOW to do it. Used by § Grehom  Plymeuth  jng Motor: Engine Clearances;
. 8. Army, trade and tech- Hudson Ponlice Generator; Cluteh & Brake
nical schools everywhere, thou- Hupmeobils Reo Specifications; Pront End Med-
fer sands of auto servicemen e surements, ete., Engines; Elac-
FREE 70 nffe .y Lofaystte Studeboker triz, Fuel, Coollng uhrfmtlnil
st fonent. | e IOUihent o2t | taele Yewmiems SETAMEG, OO
=—fan ses for yourself wha 3 = B H

TRUCH REPAIR ok 5 a wonderbook MoToR's Linceln Willys Rear Ends, eto. v

Auto Repair Manual really
is. TRY it—=FREE for 7
days! Learn first-hand how
it can pay for itself the
first few times you use it

..;-1r:|1.|.|l.'ln.-

gl als, Hies: -
Ines, _]'_'|1_["..E‘ t O pVernaTE,
ﬁ'm’l hﬁ“m"-';.s,{;mu. Iimi=

alion ] H
Lubrich Miems, S{nrlits, 7-Day Free Examination
Generatords. o Ty yles, Just mail at right,
Tramsm without money! When the
Toryur, postman brings your book,
Caves, BT 28 Buses pay him mothing. First maks

ALSO strial T80 L show you what it'a got!
farm and actor_and T-:.ﬂnd Onlex you agree this is the
0T, 0 !

Ereatest time-saver and
work-saver you've ever geen
=refirn in 7 days and
E&!-' nothing, Mail m{gun Lo
ay| Address: MoToR Book
Depi., Desk 106, 572 Madison

Ave., New York 23, N, Y.
Published by MoToR, The
eading Au =

t v nipment,
hui!ﬂtni i e i
flonary POWET L.

in coupon
at rlght.

tive Business Mag-

::ln“ﬁ' J!HnTn%'s

RIg T

high B»tanrlan? repur-gurz?

JUNE, 1944

from 150 Officiel Factory Shop
Muonuals, covering every make

Easy to use, too! Quick-in-
dex leads you to right prge in
jiffy! Just follow simple in-

SEE HOW MUCH YOU GET!

apes, B¥x1l inches.
hound in sturdy covers, 200,000
serviee, répair, adjustment, re-
placement, tune-up facts on
all makes and models, 19386 to
1542, More than 1000 cut-away
photos, diagrams, drawings
show you exactly WHAT to do

T0 REPAIR JOB

Can Be"Duck

» guTnH;s New AUTO REPAIR MANUAL
ou How to Service and Repai
OWS TANY Part of ANY Car!

"For You!

Clear, Pictured Facts on
Every Job on Every Car
Built Since 1935!

HM“E& 200,000 service
repair facts

and

on all 30 makes.

Hash blg pages; 1nclu¢ln§ 50
ext

Cord Overlond  poges of carburetor

harts illustrations, coverin all
De Sole  Oldsmobile TNiTr 60 450 charts, tables:
Dodge Packord Tune-up Chart; Valve Measure-

ments; Compression Pressure;
Piorce Arrow Torgue Wrench Reading: Start-

MAIL COUPON NOW FOR 7-DAY FREE TRIAL

MoToR Book Dept., Desk 1G, 572 Madison Ave., Mew Yerk 22, H.Y.
Rush to me at once: (check box opposite book you want),
MaTeR's AUTO REPAIR MAMNUAL
E “MoToR's Factory Shep Manusl™), If o.lttfal wjii
remit $1 in 7 dnxsﬁ monthly for 4 months, plus 36
Wrise T will FRCEn book postpaia i 1 Gaye (Ferelin price,
remit 57 cash with or rer?1 " il o o
MaToR's TRUCK REPAIR MANUAL. (Described at
O leit in the box.) I O.K,, I wlll remit $2 in 7 dnyas,
and 352 monthly for 3 moenths, plus 35¢ delivery charges
with fing] Bpla{me'nt ($8.35 In all), Otherwise I will return

boale postpald in 7 days, (Poreign, remit £11 with order),.

Hume Age

Address. =F
Zone Ha,

City, {ﬂ“u!,J Btate

Occupation

l
I
j
|
I
I
!

SAVE 35! Check here if enclosing full t (check,
moeney order) WITH ¢coupon. Egg;ml:i E&ﬁjﬁhﬁ ensh,

L__—---_-_
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'gnm BUILDING BOOKS

SHIPPED

FREE ror

EXAMINATION

Learn to deaw plans, estimate, be a lve-wire buollder, do remodel-
ing, take gontructing jobae, These 8 practical, profusely illustrated
books cover subjects that will help you e get more work aml
make more money. Architecturn] design and drswlng, el!l!lnul.tuhl,
steel square, roof framing, coastruction, painting and decarating,
heating, air-conditioning, concrets forms amd meny other sub-
Jecta are incloded.

BETTER JOBS — BETTER PAY UP-To-Date
Keep busy now ot good pay, amd be pregpared ED ITI u N
for after-war building boom. Big oppoftimities These books ore
ik l{lhl.'u:.'ulrur !._IF].‘IN 1.1.'1”1 E:\-'Em' HIJ;.'I.TT. Thase ;:ﬂ--ﬂ;ﬁ;ﬁﬁ:ﬁé
sthg #upply ek, enslly anbefatosd training !
and hondy, permaenent reference informotion e T R

Rhahiad L1
that helps solve bullding problems. fridiay Jﬂug:;:'

Coupon Brings Nine Books FREE For Examination

AM!HICAH TECHMNICAL SOCIETY n.rmt.qnnl Fublishers since 1RGR

Dept, QA Grexel at 5S8th Strec Chicage 3T, 1L
Yeou may Phln e ke -t Thate sdithon of yowr nJ.nu g ke kn, “Rinilding, Estimatina.

and Contrepting” without any ehlewntion = bay, 1 will pay ths delivery sheres

ml&.|I wnid i fully swiisded in ten deys, I will send you § I:H:I.

& month, ustdl the toisl pries of oaly 2050 b pakd.
way unless | keep the bocka

mnhli‘_r-ldwnlﬂ;

HANDYBOOK
NOW EEADY-/

.l KEY TO SHO:P PRACTICE
Fo rery '\I"l!‘l‘llll*l Tool=
. Mashine Operator,
i, Alotal Warker,

nio or Btudent, Covers
Bhop Pructice in All Branches,

A HEADY REFERENCE
Tella How to Operate and St
Uip Lathes, Serew and Mk
f Manhines, Bhapers, Drill
k4 Proesses anc All Machine Tools

5 PRACTICAL BOOKS IM ONE!
ff BOFULLY ILLUSTRATED CHAFTERS
Covering: l—Modern Maehing
Ehop Proctice, 2—HRlua Priot
Teemd g and How to Praw, 3
Caleulnibons & M upthemitic
for Miaehinists, 4—Ehop Plhys-
|.l:'| q—lEmk Lo Use Blide Huale,

d Mzil Coppon Today. Mo Obligaticon
Urless Satisfied. ASK TO SEE IT.
E'-DH_!I.EI'E . I'A.‘I' ONLYS1MO.

al, [ O, K_ 1 wil l.umll: Lis 7 dlrllld!l:l.mnrl-'l.hlrwrtl

—— e e e e k o

THED. AUDEL & W

-E.n AUDELS At unf'xns HANDY DR Hn
erwine [ will return it,

Hame,

AdEremr s e e ————

s o e S T
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28A

NEW PRODUCTS
WA“TED PATENTED OR

PATENTABLE

For immediate manufacturing or Post War.
Prefer Items that will retail for $1.00 or less.

Manufacturer with own sales organization has well-
equipped plant with Toal Room, Hand Seraw Ma-
chines, En IIM Lathes, Milling' Machings, Punch
Prasses, Drill Prosses, sfc., wants products which
will fit our equipment, If your item is sound and
accepted, satisfoctory royolties will be paid.

WILSON INDUSTRIES, INC.
551 WEST LAKE ST.  CHICAGO, ILL.

YDIT CAN MAKE
MORE MONEY from POUL-
TRY. Proper manigement means profits
ANY season, for life. Get latest seien-
tife methods that avold losses and mis-
laken, Our famous system of Home

homa in
Bpars time.

Earn axtrs Hltiugu.r Trai[1nl€=u has I]fn]pg--i thm.;u.nm!s to
i BUOE R, uXtira profite from the start.
whilelearn- F"RE]:.- Catalog] doscribes u:'ourm.-a. meth=

service, Write today to

NATIONAL POULTRY INSTITUTE, it

LEARN AT
ot 2 MOUNT BIRDS

Animals, Heads, Fishes, Pets; to TAN.
Be a Taxidermist. Profit and FUN.

Huntems, sawve your val I Bl TEOFHI ES.

Eivly. e ) IJl'u

E“.'-.'.'f'c.‘” fu ol MO AT
BYE W HUME MUEEIJ“ BIG PﬂﬂFl]’Sg
moanting for olier. INVESTIGATE HOW,
FREE Buu With 100 fine

ame plctures,
o MNOW absolutely FREE. Write TODAY.
Send Fostal TODAY for FREE BOOK. State AGE.

nw.mmnﬁumm M!HA; ﬁlﬂll.ﬂlll.

LOOK! Ba]nr Cluc]s.s

THOUSANDS WEEKLY ALL YEAR. Finost lity & Larers

I 40 breeds, Hybrid Baby Pulm. and Cockerels, H. 0.

Tewted. :nwklllruu. gnuslllnaa -Ir:.- Turhlr_'.-n. J'.'r.nl.un hariueds
are M

orE in 85 1 DER MOW, Mok
MOneEy FaiRimn N.H.ZEUH I:I?-FRH'I"':' fl!’l(‘Kl‘L it
HADDRE MAT ™, GAMBIER. OMIO

Lﬂﬂm the modern way., We are
located in the heart of the
Flostics Industry. School
founded in 1910. Write for

PLASTICS &5

HEW YORK TECHNICAL INSTITUTE, 104-5TH AVE, MEW YORK 11, M. Y.

MORE SHAYES FROM BLADES

AMAZING RAZOR
BLADE SHARPENER

T e e e ot
oy o ‘gﬁaﬁlﬁ S
SEND NO MONEY! ¥ 53, D s
¢-||: ml.:rrﬁ»\;ﬁlif .ﬁ.ﬁﬂlﬂﬂiﬂ u‘alg;gﬂ::-lﬂmrm
RAZOROLL COMPANY

B30 M. Michigan Avenus Dept. 508 Chicago 11, 1linois

POPULAR MECHANICS
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Ra0I0 MEN! 1 DAYS FREE THIAI.

MECHANICS. 7 QUICH, EASY WY TO CET PRACTICAL ANOWLEDGE W

EECTRICTY ~RADI0 ~ELECTRONIES

SEND Ho HOH EY! Examine these Sensational Books at Home and on

* the Job for 7 Days ... at my Expense.
If not delighted, return them and y
won't owe me one penny! L TR0 wuuuLMg

New Coyne Electrical & Radio Reference Set

Over 1450 Pages * 2400 Pictures, Diagrams * For Home Study & Job Use

5 GREAT BOOKS! EASY — PRACTI- “"Haow to Read Electrical Wiring Dia-
CAL —THOROUGH, These 5 amazing grams”, each book 8 '4x11 in.—plus handy
books cover everything from simple wir=  Electrical- Radio Dictionary. Containa
ing to Power-House work — Armature more material than many sets selling for
Winding, Appliances, Motors, Auto and 3 o 3 times the price. Latest 1944 edition,

Aviation Electricity, Refrigeration, Alr =

Conditdoning, Radio, Electronics, ete. Yours FREE 7 days; then either re-
All subjects plainly indexed at your turn set or send §3, and then $3 a
finger-tips. For beginner or old timer. month until $13.95is is paid. Cash price
Praised by thoosands, Includes famous $13.535—you save 10 n ir !NI'I: within

J-vol. COYNE Encyclopedia and 1 vol. 7 days after books reach

| == | Brand New, Giant Size..COYNE ELECTRICAL & RAIJII]
em&m#m ‘%“- TROUBLE SHOOTING MANUAL g

Yyou 5&\‘! 25% —$7.50 Just off the press, this tremendous velume i3 an instant

s COYNE PAY- sucoess! Actually 4 remarkable books in one. 1st, NEW
Oram the B L'I.!.FR “L‘.—uil T prag= Swep-by-5trp Troubhle Shooting Couorse—shows how
1“.-'5‘1"1!“ oney Tl books showil B9 go locate canses of “griel™ on any Electrical or Radio
tica nl:!p: " Have the entine world equipment, Mothing else Hke it Ind, 500 large size Edec-
ln‘EI:‘B:.l‘nur.-t.rl ty, Radio, Elem:mnic!'i trical & Radio Shop Princs, Wiring IHagrams, Charts,
um pt your fipgertips. 1f h,_:qu'.;'L with instructions on how to read and use them. 3rd,
eparately, these Dooka “";:IL i Electrical-Radio Dictionary of 1200 terms, symbels.
ou 530 30, Dredering CnHie 22 & dth, Spare Time Job Lessons—edsy ways to make
I.a, saving. Library lclides: manual pay for itselil
l.n%‘r'-'mﬂ-i-hnum Manual Needed by WAR WOREERS, MAINTENANCE
Elecironkes MEM, ELECTRICAL, RADIO AND REFRIGERAMA-
How to Read m:m TION SERVICEMEN, ETC. Be a real trouble shooter—
Electrical & TDA?S TRIAL. 11! i g demand eve nﬂ{vhrn-l 612 Poges, 8 4xll inches, YOUT
Yours FREE for 7DATUS S0y o | NEED THIS MANUAL,
Thl“ !“ﬂur nd §3.00 mo. until Examine at my fzk fﬁl 7 FULL DAYS: then either 1000°
o %t Id. Cu:h ice $30.58 | mtum it or send $3.00 and §3.00 o month until $8.95 1a cu'E:ttHhumn
;]I,E itra 105, Meney Back aid, Cash pﬂc\: = i
e eV Ir; E & D —save 1075 . by yne
Guaran s

EXAMINE 7 DAYS AT MY RISK
Amazing NewManualon E] FCTRONICS| =5 s e o S e s, maven

5 Send me the books ehecked below on 7 DAYS FREE TRIAL. I'I
for RADIO MAN, ELEC ' either mturn them in T days and owe }'ul; nothing, or pay as in- I
TRICIAN or MECHANIC | Seiodiion: Eipms peiadshippiogincaes e, |
) — RS In Nl W iz L8
h‘ #m&&a&?ﬂfggmﬂg — & Radio Encyclopediag Trouble Shooting Manunl; L|-:‘:’III:|I1IC‘!.. I
you for startling opportuni- How to Read Elecirical Wiknge [Magrams; Dictionary. Frice com- I
thea, MNewest facts, pictures, nbete, $I2.85 (payments) or $20.55 cash.
easy-to-follow diagrams, De- i [ COYNE REFERENCE SET—5 vols, Including 3 vol. Ency- I
Ackilws gach tvgse of tubse and = lopedin, 1 vol. [ll.'nm.:il Wiring [Ill..tqr:.m! pnd Dictionary.
its uses—installation, mainte. l Price complete, $13.95 [payments) or $12.55 cash. |
nance, (eowlla allu-ul:m‘: i M COVNE TROUBLE SHOOTING MANUAL—({I wol) Pries, I
h :1N'tmn,l.c devices. OMNL | — 3895 (payments) or §3.00 cash,
= R hren MIND ON [ COVNE MANUAL OF ELECTRONICS (1 vol) Price, $4.95, |
o Special introductory O HOW TO READ WIRING DIAGRAMS. Price, $1.95. I
h price, $4.95 (Cashor G0 Lx,) O COYNE ELECTRICAL & RADIO DICTIONARY . Price, 50,
If books are aatistactory | will pay for them as follows: |
1 O&3in 7 doysond then83amonth [ Full eash price sa shown |
" Y D o w N | “until balance of account is paid. above i 7 days. I
;;}E&“{."R‘:TL“”“E‘h““’*“mmf‘“lbm""m’lﬂ?*ﬁ L T T P S PR |
¥ AL, Look them over—use them on the jo
then if not 1005 aatisfied shoot them back and yoo won't F H E E gy e R A LR L bt b L E e l
S he uennl-_:q 1f you dl.n{?;_:.lr:btu kue_n-t;h&l;‘t.uﬂ:lylﬂ and | o e hmbenl | D SEEAE L s I
t n o month—aor aove % by remitting full cash price. ! ) £ Fl E Lot L
Dion't miss this big chance. Rush coupon today! E":"':_.E::: il et e = 1
i ol (PSR R RO ol | e
"ﬁc.m‘ n?' COYNE ELECTRICAL SCHOOL “':um'"_r'"r | Check here if ;uub:lila to pq'-dy“r.!m IEr:-jrmél:u-:m i
500 So. Paulina Street, Chicago 12, liinois | anyef thebooks! ML DTicH aham Pl b e iy

'Iad.'qr money bock guarantes of satisfaction,
S i st e e | st i
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Do Yyou want

.. to go to College?
.. or to enter a Profession?

Such as Aceounifng, Architeciure, Nursing, Dentistry,
acking, Soclal Work, Oeteopathy, Seawly Culipr
Optometry, Embalming, Chiropody, Laiwe, Af ine, ele,

.. or get an Office Position?

Ta anywhere, you practlently MUST finlsh High Seloal
FIRST. You ean complete our simplifted High School Courss
In BPFARE time at home, ag FAET as your Ume and abilities
Dﬂrnlr-. Eguivalent to resident schonl work—preparea vou for
call pre-professgionn]  examinntions, business, Industey.
Btandard texts furnlshed. Diploma, Credit for H.8. subjecta
already completed. Single subjecta If d:eaired Low tultion, =|1.|'y
terma. American School, Chicago, eat, IBQ;—endnml'I}

your high school education NOW. Write [}DA'EI

High School Course
at Home Many Finish in 2 Years

L L L T ]
B american School, Depl. HA4S, Drexel Ave. at 68th St., Ghicaps 37, I

g  Centlemen: Send me FILEE Information pcovering special train-
Ing In subjects checked below. No obligation on my part.
D High School Course 0 Mesel Engineering
O Cost Accounting for Mg, O Drifting and Design
U Architecture and Building for men & women
O Automotive Engineering O Plastics
[ Business Management O Private Secretar
0 Electrical Engineering O Mechanical Emt neering
0 Elec. and Gas ﬂ:frinumtlnn 0 Aviation 1 Hadia
0 Alr Conditioning

0 Salesmanship

O Ruilway Tralning DShlphulldinﬂ
Name, . o o e e O i e
B

AUDELS Carpeniers
and Builders Guides
_4\"0'5 $6

Inuisds infnrmetlon

for l.,-ruen- etm. Mwildern, Juine
ers, Wullding Meehasnies nnd
all Wendworkers. Theésa
Gruldes glve :tou the short-cuk
fustrueting Lhat you west—

Maney pavL
puay Gromiess|ve course foe 10
i anid #udent
rasilen]  daily Relpes n.:l
& Refewence [of Lhe manter
orker,  Carpealers  every-
whery spe using thess Ouides
& Helplag Hebd 8o Essisf
ark, Bgiser Work snd B-l
ter Fay., To m. ihis menivie

i ol

Inside Trade Information Onz

Hew to use the steel square—Ilow to fils and set
sawsr—How 1o build lurnitore=—How to ue &

mitrs bor=—How Lo use the chalk line—1low to ose
rules and senles—How to make jointe—=Carpenters
mritbmetle—2alving mempsuration problemes—Epm
timating strengih of timbore—How ta sst ginders
und sills—How 1o ftame houses nnd roofs—How to
eatimate cosle—How 0 build bouses, barnn, gar-
mpgea, bungelowm, este.—How to resd and draw

=—Dbrnwing uap epecificaticné—How to ex-
cavale—Haow 10 use settings 12, 13 and 17 on tha
atee] square—How o baild 11=ll|ll afd peaiTolds—
shylighte—How to build sisirs—How o put om
imterior trim—Heow to huu; dosre=—How to lath—
lay Acors—How o paint

THED. AUDEL & COD., 49 W, I3rd St., New Yeork City

Mall Ludels Caspesiens and Budldens Gubdes, 4 vela, on 7 daye’ lree wrisl. 1! OK,
T willl ramit §1 in T daye, and ) mopdtly umiil $6 i peid. Cibsrwiss | =il mturs
Ebem. Ne obligatos unless I so sstlisd.

BRID® 1 uaseiiiaasriaasEs s TR R R AR R R TRy rrana
T e —— R raswsianss

Chounadion, , ... . i o N P S S P P sea
Ralesencs asa mrrsaan -FM

12 BOOKS wawy S5z e

7 HOW TO WIN AT POKER. Experis' Methods.... ..51.00
] WORLD'S BEBT JOKES, Limericks, Wise Cracks... 1.00
[7 30 DAYS to Mare Powerful Yocabulnry. . ..oooveine 2.00
[ FORTUMES IN FORMULAS. Secret Processes. .. ... 1.4%9
[0 WOOD FIMISHING, Plain & Decorative............ 2.00
[] BPRAY PAINTING, Comm’l, Industrial............ 1.50
C] CARPENTRY {(Craft Problems). . ...ccciiviinicianas 2.00
[0 PRACTICAL ELEC, & Houae Wihring._ ... ... 1.50
[] PLASTICS, Problems & Processes...veeseeniavanras 3.00
12100 NEEDED INVENTIONS.....covarsiiinrsniars. 200
Ll BIMPLIFIED RADIO SERVICING.........c.ocvnva- 1.50
[] GEMERAL CHEMISTRY .......coovimmunrrinnnnannas 1.98

WILCOX & FOLLETT CO., 1235 5. Wabash, Depl. 26, Chicago 5, lIL

EARM manoy in (ho 'hullnln[& 'Iru-slnr:a This hook i&
i oompact, Gomtaigia G0 Merent rood pitches,
complele explanation for ww.

Coglains Decimal caleulator, shows every kind of rafter and how §
shape them., Shows how o find the pitch of any voof, The nnrh-.t
size book contains in addition to the large hook, & KEY for estirsting
any quantity of bulbding materials, We puorantes that yvoa can esti-
mate buliding matertals with all ease. and find the lengh of maore
than 400,00 A meal how-to-da-it,

 gize §1.00, Pocket
Bhze 3 Dl:I| e '."‘-I;.
Ay EF OF EOy  pos
a6 p'llu amall €. ':Il;:r

STUDY AT HOME

With A Chartered Educational Institution

Courses in ENGINEERING: Electrical, Civil, Mechanical, Drafting,
Architeotural, Btenm, Asronnutical, Rodio, Strectaral, Hﬂﬂl-nt. In-
dustrisl, Highway, Petroleum, Marine, Chemical,

Courses In ARTS AND SCIENCES: Phl.:lcranghy Iir]umllun. Lattars;
Public Health; Medical Jurisprodence; Psychology: mlnlc:-
Physios; bhemlutrr, Geology; Pol. Science; Theology;
HBuslness and Commerce; Accounting; Mathematlcs; bll.l.lﬂ-ﬂ'['-'l.
Agriculture.

mcHinloy-Reosevelt Incorporated, 4610-UC, Sheridan Road, Chicage, 40

W LA

Juak pwi=—very Inktrei punrantosd,
Piey rowhoy songs the Westers =
by sar, Surpriss and amues Voi
demenid né pariies, rompa, :-u.Hn i
tha rudis, #ie, 17 Complate 1

SEND NO MONEY. "7, ¢ o Tt

I! 25 mansy
Fusigive

rafters, OF your money back

Rich & Rich, Box 1581, Phoenix, Ariz.

@ fin
memia, @m

L m 3 - et paday,
'JW[ETEHN RANGER STUDNIDS, I"l-ul lEF.- Hatchinzon, Kang.

BOOKS FOUND FREE [

WHAT BOOHKS DO YOU WANT?

We guote loweat market prices, Mo charge for tacaiing Iln-nll-
to-Find Books. All hooks., OLD or NEW mailed POST-FREE.
SCARCHLIGHT BOOK CLUB, 22 East 1Tth 5t. New York 'Ell.!r

H“ME S'I'“nv ~OR PRACTICAL SHOP

THAI“THE Men wanted fo
Fearn fall

wwrings big er trades;: Auto-Diesel, Machinist, Plastics, Draft-
| iy H-—I-r geration, eldmg lu-d-v and Fender, Aircraft. Eswsblished
EiL & 1, Dl produntes. irade. Hiate whalher
listerested  In Home Sludy BCI' Practlepl Shop Tralning.

GREER SHOF TRAINING, Brpt. 164, 3017 5. Wabash fAve,, Chicago, 16

FIBRE ARMS AND LEGS!

Light, correctly fitted, strong and com-
fortable. Natural appearance,
Hracea for all deformities.
Beientific design. Falr Terma.
G10-3rd Av. 8., Minneapalis, Minn,

Store Route P
PAYS BIG MO

SELL COUNTER CARD PRODUCTS

Baild m gond- n-rlruﬁ biminesé of Four own:

Call om denlsrs nj Wimidp) |hn' mutEnally s
ndvertised ﬁ-ﬁ'l""'l 1Flw.r":tnr l.. e L T
204 wriher h [ e mnd loe retall
sk e, ek uuu lkw, An ln;:lwu coustar
E.I-nll;- el Ip iy fal. Free book gives nmas-
jour Imcta. Writel

Werld's Produsts Ca., Dapl, 10-W, Spamzar, lad

SIGN EASILY~EXPERTLY
PAINTED-~LETTER PATTERNS
SHOUJC ARDS Filca s

ANY SIZES £ 5T JOHN F. RAFN
POPULAR MECHANICS

henoklet. Hgecl

BUCHETEIN-MEDCALF

139031 N, Centesl Ave
CHICAGD S1, ILL




INTRODUCING-New Yictory Model
~HANDIWELD ELECTRIC—~

% PLUGS INTO
LIGHT SOCKET

L% Ictun. Maodel Handiweld Are Welder
e 1i0 weolts, A.C, oF
DhC. fUFPEnt Bame a8 OULOE AIT Wl
ers higher prlced) F METAles  Lres

hent toe weld all metals.
h.ﬂl: n toy welder thal uses car-
ally sdd SLAAd

rods=sizes 1716
; ﬂ i SO NiSwever, due io

Priorities o generois S %
17167 rwis only are suppliod
with the weldee, Guarantessd

ot to harn outl. Ropoirs fend-
racliAlers, mis

e, awin odies,
! chindry [arts, oo, Toke Viclory
N Maode]l ¥ amdiwold anywhere Lo
joby, operate Fzht from lzhi
macket. You'll And & thousamnd
w-:lql.ar nrm;.nrd
invesiiore,
Model"™

ur home, garage, W
f pnl'l- shops, thno Bl rul-ﬂu II'!'I
Euml.-m farmers, cte. Onder a “'Victory

andiweld oW,
SEND NO MON wWe'll Tush one (o you with rods, helmet, op-
oraling Instructions, amd all mecessiry pa

with ithe me:pllml. l:ll a large jar and a UF"“! “""‘7' af "1-'5""‘""1 o
these Mosl svery Wy postmon only 1 e ® few cents
tagre.  1f mot .|||'\_-]1="|'|1_ud refurn Victory Model Hﬂn inlﬂd in .5 doys
m recoipt #nd money poid for B0 will be refunded promptiy.
ush your order now.
QHIO

KUMFY PRODUCTS, Dept. E-202, CINCINMATI,

Plus 50 PAGE Idea Booklet to Help You...

:lll Lunul Mow—iEdges very slightly ehip
v« o make ¥ teles

b W ie T ;’;l;‘:; sﬂt Eﬂl‘H

i Onily
ED N 2—
27 W. Clinton Avenue, P. 0. Avdubon, Mew Jersey  Postpaid

il
ape hnpw sy to learn nnd get a good Job,

CHICAGO TECHMICAL COLLEGE
G-208 Tech Hidy.. 2000 % Michigan Awe.. 16 Chizagn, 15l

ARTISTS MAKE MONEY

out r abilit nd namea cupation and
m ot Frae Vooktioant hre Near 0. 026D

IN‘ETmTlﬂ" INC. (Formerly F&dml Bchtl-ﬂlﬂ
Instruction Building, Mi [

IN'DIAHH. TECHNICAL CI}I-I.BGE

rmlnmrlnx degres in 87 months. Aeronsiitical, Chemical, Clvil Elee-
|ri¢:| Mechanical and Radio Engineering, Sovi. spproved ground

n-u-‘!l eoiiries. ['rep courses, mo added cost., Lange Indusirial center,
I"'.II'D living expenses, Enter June, Sept, Do, Maorch. Cotalogs
564 E, Wuhlnlnhm Blvd,, Fort Wayne 2, lrlr.lil.nl.

-

S-IGHT-TRA‘I‘\'TNG technique improved, Erer:.ri

|Fet5 resgults now., WRITE: Dept. Ps,
“UQ-TI 4057 Bulibuu,l: Am. Los Angeles 87, Calif.

ANSTFCTinE,
MAME consrimsssnpsnaisnnsanisiaasnnes

| Address

rERtE s EEasERY EETEEd RE P ARG R E @ EE
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HERE'S THE ONE WAY TO REALLY LEARN

RADIO-ELECTRONICS

and TELEVISION

FULL RADIO SET
SUPPLIED for PRACTICE

GET HEHDT lar IIIG EAIIHIIIBS AHEAD

The offer [ make you here is the upportunlt; of n lifatime,. It's
your big chonce to get rendy for a wonderful futore in the
swittly expanding field of Hadlo-
Electronics INCLUDING Radio,
Television, Froquencey Modulation,
and Induostrial Electronica. He
wisel NOW iz the time to stoart.
Mo previous experlence ls needed.
I supply youwith Radio Parts which
i{f_‘ru Use Lo gain pre-experience in

epnle work. Thess same Parts are
wsnd for testing snd for Signal
Tracing, cto.

PREPARES YOU for a

BUSINESS of YOUR OWN
- « « « or Good Radio Jobs, Civilian or Military

FULL RADID SET

The *?_‘rl:r:u.r;mwt| enurse BiAFLs Pt nt the beginning of Radio. Tt gots
Lthe warisus sublects across in a clenr, simpie way, I e it eaEy for
you to lonrn Radic St Repair and Installotion Waosk ractienl,

Eﬂl""h ime-fested meothods, ] I|-||r2|| vou how to j:rutu_]luluﬂ repakr

lectronie Equipment, Scon you'll be gqualifed for A good ﬂ;rlnl }ﬂh

in one of the nation's Madio plants doing war work ﬂtl.,

the Army, hl'l!‘ or Maripes, Doy tERining will help you w hlmr
ter pag.

READ WHAT GRADUATE SAYS

“ Wins Out in Army Tesi"

“Eimes T tm-‘nn'léhd ur elegant Eq
Radio I hove been ll Inta lh! i, lml
gt intn the &

had tn :nrnprte l.n- get
the joh mw hold and
ns m n-scu!ll. traknkn
with you, I made the
and _ gob  the job,
ot I am nm-m; At
is | !l. 1uuln|r. o]

If!:l.l [ WI'IUI Dﬁbﬁ!?
lim

u.“l.-mﬂffr AR 'uﬁ
PLUMMER, JI,
Mende, Md.

Grasp This Dpportunityl
1

EPH‘ﬂ\"IEHHf mb!“\' OF RADIO
F. L. Sprayberry, President
Box S00RF, Pueblo, Colorados.

Pleass mush my FREE copy of *“"How to MARKE MONEY in

RADIG, ELECTRONICS and TELEVISION.™

31A



If You
Read English

You can learn to play
your favorite instrument

& Yes,
only a half hour each day, you should seon be playing

Can

if vou follow our elear, home-study instructions

simple melodies. Easy as A-B-C! No tedious scales.
You learn to play real tunes by note right from the
start! Yon go from simple melodies to more advanced
pieces. And ssomer than wou ever dared hope you're
thrilled to find that you ean pick up almost any popular
number and play it by note. Study any instrument you
like for less than Tc¢ a day!

If interested, send for Free Booklet and FPrint and
Pieture Sample. See how easy it B to learn musle at
home without a teacher this easy short-cut way.

U. 5. Schoeal of Music, 76 Brunswick Bldg., New York il.'l. H "f.

. 5. School of Music, 76 Brunewick Bidg., Mew York 30, N, 7.
Pleass send ma Free Booklot sod Priot and Pieture Sample. [ wooukd
tike to play (Name Instrument).

Have o

EoBRrcEnitnt s e ssnasanssssnssanpassonss INSITUINCTET s s s s oo s

Houme . .

R R L L L T T T ey A g ey

{Flesae Print)
BTN s i i i o T

I'll Train You

= NDRAFTING

LR E

until you have a
GOOD PAY JOB

1 'I'IIIIH Ell
wrs gmast come  first

5-1 klgll peate-Lime pr .|-:::

5-I--:|=-'||.||1 [!
! train %Yo at
pare Lime, to gel
e CHL 1|-"||.a] l.l |'L the = i
of jobs voo will cdo in the best
].'.Iu.!rl position, and train you ancil
youn__are competent, aneei.
holding such a position that will
menn advancement amd pay rafses
as deserved, When competent will
recommend ¥our practical work ex-
perience na references,. No need for
I]'I'I’.'"El:luﬁ-iﬂillillf to start with me—
and lack of higher education should
not hold yom back. Yom_ ean ]
monthly for your practical trainin
from am engineer; the cost i:muwm
able. Write toiay for full illgs
trated details and booklet. Give
wour ags to get reply.

=== - CET THE FACTS NOW!

EHGIHEE“‘ DOBE, Div. AZIT, Libertyvilla, 0.

All worléi}lg. tools
FURNISHED

Professional drawing instro-
ments, all working tools, also
drawing table Fll.rnm]wrl with
1 ng, Start in h.l'.h‘t- MW

Mense wemul me fraining faccy om YT ing and Tudustrial
Dhl‘DeaF Alsn advertised list of positions for Draftsmen
Ene

ra Wanted

. — — — -

300 WAYS TO

BACE GUARANTEE

I'n “CAE IN vou got ALL
e real maney-makers—dozens
of profifaisle tested meail order
plnns, conldential  businoss
pecrets,  dozens of practical
Letl ] formmalos, successiul
tested Aohemes—actual oxperl-
ences of men who have started
i A Bhocstiing—with  less
than S10 eaplitnl.

285ca copy postpald. Send U, 5,
stamps, maney order, or ooin.

‘NATIONAL PLANS INSTITUTE

P.0. Box 268, Station N, New York 23, M. Y.

LIGQUID MAKE

an'ri:ls APPEAR'

M’“‘

nhul.uuu‘.l 178 plus few ::1!:- poa Hud:‘l.‘l'
pendl cash with urd
§1.60 ol

L& M Mfg.Co..Dept.333, 220 W, Ill'l:hmrllfua,Lwi:.lllltS.Kr

INVENTORS! NOTICE

GET GOOD ADVIOE FROM A 8SUCCESSFUL INVENTOR.

I can save you time and money. I will tell you what to do
and what not todo. I will send you my Sales Plah that sold my
first inventlon and made me Fifteen Thousand Dollars
(E15,000.00) in rovalties In a short time, This Sales Plan has
sold five of my other Inventlons. I will send this valuable
advice and sales plan for One Dollar {81.00). Money refunded
it mnot satisfied. ADDRESS—EUCCESSFUL INVENTOR,
P. 0. Box 5212 E. Michigan Btation, Indianapolis, Ind.

* SAVE WASTE PAPER b 1

Every operator
and mechanio
neda AUDELR
AUTD GUIDE,

This book saves
time, money and
worry. Highly en=
dorsed. It pre-
sents the whola
subject of Auto
mechanics:
1—Hasia
principles
I—Construction
3—0Operation
d—Servien
5—Hepair
Handy Biza,
Easl|ly
understond,

NEW I-'I.I.IIII DRIVE, Iﬂ'liltl'l.ll.lﬁ SHIFT
AND DIESEL ENGINES FULLY COVERED
Owver 1500 pages—15400 [l Inaide  views
modern car, trucks and mﬁ?ﬁj?ﬁmﬁmﬁ‘m nll servios :utn,
mlll:n'l-—ﬂ Get This Assistance lor Toursel Simply
H‘ Mall Coupon Today.

ﬂﬂ'HPLEI'E & PAY ONLY S1. A MONTH =

POPULAR MECHANICS



« «» « do your own
elentrlcal wurk

SAVE

sGTICAL ELECTRICITY

im ulj'lmm

and [ o
B 200 infermative paies
W& 22T he IpfuJ u]uur.l.l:l

iR
TODA {_',‘,j,L 51.50
FRED'K J. DRAKE & COD.
Dept. PM-6, BO0 West Van Buren St

Chicago, 1.

Drake books seld by a8 lesding booksellers

CASH IN on Bl Carto
TOONTSTE = QUi KLY
|3||:|.-|'| Mo |x||'|u.|-\.|
W &f1al

TEE r 5
Tiicratu I @ A

HATIONAL ARTISTS BUREALU

Dapt. A. Box 4248 DALLAS &, TEXAS

924 PACE AUTHENTIC
F' ﬂ P M ULARY

Seprets for making modt ary
expt 15 o S e, e bechnics
nest sppsrtomities. Waluable
reference for manyl &t ATt irwﬁ.-..u Cannduar
Fasmigm $2 55 05 Fum D wedarn sampiod foe U5 dalivany saly.|

Prepcte for A - Bt - Budineid”
Rapocially recommended lor ervicemen refusning fo divilian Il
(ABANS BRGWN COMFAEY + Dt 10 Casatnst Wil 47, Macnachasetn

"'UL.:

ECip,

How 1o nr]qan gnd adjust them at home.
know how. Make—save money.

Cnpyr?:;hled booklet—25¢ [ecin). Agents wanted.

THIES JEWELRY S5TORE, GEMOA B, ILLINOQIS

Be Popular—Learn
the Newest DANCES
in5 DH"!S— orNOCOST!

HEW REVISED EDITION
of DANCING

includes the ﬂhumhu. Conga,
Samba, Jitterb
Tret, Waltx nnd"'Fup Dundﬁﬂ-

All the mewesi Swing steps
—ghe BEhamba, 'I.run:n Bams
'l!-r J4 well an the
'alts and  basle

IJiIu:II‘l whth

H‘mu %"P YUN B0T OF

'I.II‘I'.I Swil
populariny]

¥
mansel MARE THIS FREE
TEATI The nmew HEVISFD
wdition of Beity Loe"s book.

I:qu:lnr. helps  yoi learn
SOrTect lhﬂ guickly. Be conviaced—If pot satisfled with resalts,
'l-'il ‘ eI MM‘!*!‘ BHack] Amd remember, wo Inehade two other
pinue'® and *'Swing Steps"— wxtra t'hnm

Ib:mi'nP Fay tha Limam 1 .68 pl few cemn

I'n!:lnw lﬂﬂtﬂl&:ﬂﬂmn Il .H.I.J‘..- mn EI'| 1:-‘:-.::':t!ﬂ l!upl.’m dmu
Apeps wach da llrr I you haves't le darnce,
we will refund ]'\CH.I.I'

—_— — n—j
PIONEER PUBLICATIONS, INC.
1780 Brosdway, BdbH
Mew York 19, M. Y.
el edng,"* etty Lee
!nolunrm; I‘r\en.'gnn!l - i ¢
[n] Bhl? 010 I, I will pay on wmrrlval,
plus post +
"ll'] I't'nﬂou; :!I i I"mln frostage prepaid. I
n % days o nat to darmes.
Inli!'ﬂlllll'ﬂlrrlnnu purehnsd plrlu- r I
¥
rﬁ?.— T R S
Jl"ﬁ"“ G s i s o e

—_— ———— s
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Had Never Written a Line
Sells Article
Before Completing Course

“"Before completing the N.I.A. course, T
gold a featurs to Screenland Magneine
for 860, That resulted in an immedinte

asslgnment to do another for the same
magnzine, After gnining confidence with
sucoessive fenture stories, | am  fow
working into the fiction field, Previous
to enrolling in the NI A, T had never
wrktten o lne for 'pllhllu:rl.l.l.nn nOr BeTi=
ously expected to do so.'e—Gene B
Ll"lal'l.t., 116 West Ave. 28, Los Angeles,

S
y Can’t
You Write?

It’s much simpler than you think!

SO many people with the “germ” of writing
in them simply can't get started. They
suffer from inertia. Or they set up imaginary
barriers to taking the first step.

Many are convinced the field is confined to
personsg gifted with a genius for writing.

Few realize that the great bulk of commer-
cial writing iz done by so-called “unknowns.”
Not only do these thousands of men and
women produce most of the fiction published
but eountless articles on business affairs, socia
matters, hobbies, homemaking, war activities,
ete., az well.

Such material is in constant demand. Every
week thousands of checks for $25, $50 and $100
go out to writers whose latent ability was per-
haps no greater than yours,

The Practical Method

Newspaper work demonstrates that the way to learn to
write is by writing! Newepaper copy desk editors waste
no time on theories or ancient elassica. The story is the
thing. Every copy “cub”™ goes through the course .of
practical criticism-—a training that turna out more success-

ful anthars than any other experience.

That I8 why Newspaper Institite of  Amarlca 'tmam fia  writlng
imatruclion on the f.dlp:r Deak Method. It starts and Keeps yoa
wrlllnE In your own home, on your own |:L|r|.o de A e
samie Kind of aclusl Asslgements given dally to met likan Fe -
ividunl styles

This yotl léarn by dolng, not by studying the in

ul ﬁmrl mithers.
NOTICE

week vour work i3 aaalvesd
to Canadians

Mt‘lill'l.li."lJ'u'l‘.ll)' [ wrl bera,
Grabually they
vwn  distinctive
b
Newspaper Institute's
operations in Canada
have been approved by
the Forelgn Exchange
Control Board, and
facilitate’ all financial
transactions, a speecial

a 4 “'hl.IIIE'ﬂ sﬂm
ARIEOE
'anrv::h;mE:uI"

Above all #nu T

xy week pa
foults are corrected and  youar
writing ability grows.

Have You Natural Ability?

Duar Writing J.nl:‘!h'l'\ﬂ Teat will wo-
veml whather or have naturni
talent for wrl.r.lm: It Wil nnatves YR

wers of observalion, iwir  Lmsgrinns erFm it has bean assigned
jon “mnddramatic insfinet. Vol | BN LI areaunt with
waifogr  Laki nF this Test. Thers 8 no
rnxt- wbgrl rﬂt oL Imp]y l'-m.llI Ll the Canadiam Bank of
IO W, Lh= treal
e Yt 5, SOEret el | Commerss, Wentreal
York 18, N, I,)"u'unrl:d 1835)

MNewspaper Institute of America
One Park Avenue, New York 18 N. Y.
i Send me, without cost or obligation, vour

Writing Aptitude Test and further information shout
writing for profit as promised in Popular Mechanies, June

1-_,\.11 porr\f-l;[:ll;-l..ldnlw eonfidentiat, Nosalesmanwill cail an veoud §2-G-R04

Copyright 1943 Newspaper Institute of America
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*Pf.ffﬁ#&’.r Ed’ﬁd’ffff
\DRAFTSMEN, METALSMITHS -

HEW—100 cloar and concise weld-
ing dpslgn ideas gleaned Irom
Eruchcu experience of others,
very idea clearly shown by draw-
ings—easy to understand and ap-
ply. Il you are inlarested in 77
wolded design. yeu can'l be !
without this basok, nothing slse i
like it. $3:30 Postpaid, 3 davs
upptnvul.

!’;
!ﬂﬁr‘fﬁ Hﬁrtl!m: Ca.,

"Pdrnae of vhe Waorid's

512 Pagus, 56 1F

marpgl and teat
bagk oo Welding |
fp,‘-ﬂpm.“ $200 |'

vidrations, Complety |

Bax M-64, Tmr,urrln

[22]
Designror
ARC wsl.muc;l

will save you many Fimes ifs cost on your
nert redesign projects. Order now, 33 50

[ Pestaaid |

LEARN DIESEL NOW
BIG PAY-GOOD FUTURE

Whether you are to serve In the Armed Forees. ..,
whether you want to work in a large city, small town,

or in the country ... whether you want to be a
mechanie, sala.-tmem or own our own business—the
rapidly growin field of Diese utl'&rs ﬁou outstanding
opportunities NOW AND HE WAR.

Madl coupon now for F REE. BUUhLET explain-
ing the opportunities in Diesel,

THE BAILEY DIESEL SCHOOL
1651 5. 'ﬂrlnll Ave. St. Louis fl]- Mo.
NA ﬂHﬁI.L? .Eﬂﬂﬂ'ﬂl

R, 5 e e e S R T D

............................

“IIHTIHG & FISHING

Is & mllnl'.hly magFasine erammed
full of hunting, fishing, camp-
ing, dog and boating stories and
pictures, invaluable information
about guns, flshing tackle, pame
law ehanges, best places to fish
and hint—eoiintlesa ideas that will
add more fun to your days afield.
Special Trial Offar.
Send 26e in stamps or eoin and
we will send you Humting &
Fishing for six months,
HUNTING & FISHING
MAGATZIME
Epurismun s Bldg., Boston, Massachusetis

ATENTS/

AND TRADE MARKS —
.A.SNOWE C€O.||

Registered Patent Attorneys Since 1873
Write for Free Beok amd “Cortification of lavestion” lorm

B 227 SNOW BUILDING, WASHINGTON 1, D. C.
* SAVE WASTE PAPER *

251

W[

Mathematics Made Easy by
ROPP'S CALCULATOR

AND SHORT-CUT ARITHMETIC

Ehows the Answer as Quit:iﬁ
05 n Wateh shows the Time to
Problems likely to oceur in the
Office, Store, Shop, Bank, Farm,
or Factory,

Over 2,000,000 Sold

Explains and simplifies

princliple In ﬁthmetIL!: Iﬂinﬂbllﬂ.ﬂ
and '\-?enauru.dun

FRICES POSTPAID
Desk Size, Flmibfl: Kertlnl Bilill.li

ok . .
FPocket Size, Art Lea ther Bind-
ing... s Sise, e, SLOO

Pocket Slze, Cl-nﬂl B‘lﬂ-d-lllt $0.50
FﬂFl.ILA‘I?. MEBHA.HIES PRESS

Dopt, Gdd E. Ontario, Ghicago, 13
Learn Hom To Dance . o
HAVE Big Joke Book . . . . i gﬁ
?tf Leamn “Swing S.'I!m’"' i L
or ALL 3 books for $1. Shipped prepaid in "slain

0. 0. oiders. No stamps.

sealed wrapper. Mo C.
; Box 126, 6. P. 0., New York 1.

F U NUDGOS, Dept. ©-72,

stupy LAW AT HOME

With A Chartered Educational Institution

g o b T e gy gLl e gl e
wur—t]u:luanhﬂll E[uul.-:nlr srries woilegs gradn tes thooke  Bend fer 1043-48 Cutalos.
McHKinley-Roowevelt Incorporated, 4EL0-LT, Sheridam Mosd, Chicago. 40
WE MEND MEMN ‘BY AUTO-MATIC
T
FierE-JITE ARMS & LEGS
With Soft Adjustable COMFORT S0CKETSE. l"-H'lﬂ'Tlﬂ"ll
TRUSSES, BIRACES, BOX, SUPFORTS. Qive Full Detailss

WORMARN CO., 110-P, THIRD AV. 50. MINNEAPOLI

ATENTs Frntect ‘I‘uur Idna.. m;

Boe ||"'"|I|fc,' FREE my “PROOF
OF INVENTIO s I

Sorvie sinblished 1906,
o WASH., D, G

promptly a8 to lta

Delays are danuurnua and may be very
Fou a cuw of my

coatly, ¥y nal eervice assures
prompt Ml'-‘l(*ﬂ !‘“‘lﬂ Nlﬂ\ﬂch and a
minlmum of expense. e L yon
etnd me a model or d'ra. ng, 'ur sketch
and deseription of your [nvention, and
$5.00. 1 will make a search and report

A

page

send my * Record

ALtormey.)

34A

To ProTECT YOUR INvENTmN ol Wﬁetm

tanhbilit? and send
book!

ﬁ:’ to read my Dooklet
atln.l:had conpon at once.

of Imvention™
il‘.wer 40 yeara experience a8 a Registered 1

2-D Columbian

L. F. Randolph, *ahington, 0. C.
of charge; your T3

Please send me ok onee,
page booklet and * B-m#u!lmmﬂu"‘m

let, Or, 1]'

;1.1'51.'. l.'luo

form, |

POPULAR MECHANICS



Ask Dad to Get
this Great Book

BOYS e

Thiz new bhook tells and shows how
to make over 450 things—u=zeful ar-
tieles for the home, toys, fTurniture,
boata, movelties, photo equipment,
electrienl gndgets, ete. of the more
Ample, easy-lo-make type. Only ordi-
nary tools are needed. No special
skill regitired. Tell Dad to send $1.00
to address below NOW. We'll send
Dinid*s money hack i you and he
don't think it's worth double the

Ciat,

POPULAR MECHANICS PRESS
200 EAST ONTARIO STREET
DEPT. 543, CHICAGO 11, ILL

LEARN M2kinc CARTOONING

IN SPARE TIME = by Easy Plcture Chart Method
Bame Simplified Method that has helped iraln creators of
"TEH & Pirotes,"" Freckles, " ““Dut Odur Way," “Win-
nie nkle " YReptlar Fellers.'* 'Strange As 1t Seems,'®
=The Meighhors,'" and many others. Earn while learns
ing. Send 10¢ for Pleture Charl (0 D&t your ability),
and full detnils. (Stafe A b

THE LANDON SCHOODL, 4406 Mafional Bidg., Cleveland 14, Obia

FOPULAR MICHANICE

Say you saw it in

POPULAR MECHANICS

K}

RICAL gooxs

g,
)

: e R ..dﬁiﬁmd_ﬂ-

FOR EXAMINATION
MODERN
ELECTRICITY

INCLUDING RADIO

niws for anybody interested In Electrlcity,  NEW

1¥th editlon of ndtnphnl Eliciriclly brought right down o dote with
NEW Eleetrical subjects fully coversd, inslsding Electrical Rlweprint

Here's it

Rending. 10 g Volumes sod all shipped FREE for swamimation.
-

BIG FIELD! Big Demand!

How Editlon Men who understand alectriclty

BIE Farl are urgently npeeded in thou-

B amds of War Praduction inaliss
iries, Alrplanes, shin bullding, arms pionts,
maching shops—practically every industry  de-

For Beginners
and Exparts

mubject make Mg money, Plepsang, feselnofing
work, caky Lo learn and dop legm with these
books.  Sendl coupon for 8 set for FREE €x-
amipation and see for rounsch.

SEHD A year's canmdlting privlleges

“ 0 with our engineers now givon

to afl bayers of this famaoas
Cyelopedin of Eleciricity.
AMER|CANM TECHMICAL 1ETY
\f‘;:nimnl Publighers since 1HD8

— — i —— -

American Technical Society, Dept. EALS, Drexel ot SHth St Chicapo 3T

Send for 10 daws' fres dgae, 10 wolume sot of Hew 18th Edition,

App e I:I-l-rl'ri-rr‘. includi a certificate enticli
vileges for ono year. [ will pay the delivery < ...22
i mEy Felurn them in 10 days and owe u mth-

et month URHL the total pHee of oniy $30.80 is paid
NAME. ...+ f ..........................................
AR [ p s o e T e i
CITY o rvsnnsanannanannianasnsansnannuss BTATE:.ciassassaas

Flease pttech letter stoting age, occupation ond name and oddress of
employer and give &t least one business man as referonce, Men in
wervice, also piease give home addross.

JUNE, 1944

So-lo SAVES

AND MOST ANYTHING MADE
OF LEATHER AND CLOTH

® Spreads Like Butter

® Dries Hard Overnight

® Flexible—Non-Skid

¢ Waterproof—Won’t Come Off

Longer
Life for

TIRES

Easy to fix cuts, bruises,
worn spots in tires af
bome. Keeps out grit
and water. Add hon-
dreds of miles wear 1o
your tires with S0-LO.

I-te-.h fﬁurOw
SHOES

Easy—athome, Spread on So-Lo
like burter. Wears like leather.
Use it for all footwear, children's
and grownups. Also use So-Lo
for raincoars, boots, erc. Guar-
anteed to SAVE!

1,001 Repairs in the Home,
Avuto, Farm, Factory and Shop

[ =F]

It with |

Ha 5 i o

"
—_—
bl

: !

z
&L %
- === ¥ %

TIETC R 4
.-';

AT ANY HARDWARE
AND 10c STORE

I5A



GETINTIO RADIO

reLevision A/

Shortages in trained, skilled men run into
the hundreds of thousands, One of the big-
gest fields is RADIO, with its many fasci-
nating branches. Wartime demands for
Radio men are tremendous and will con-
tinue UNABATED after the war. That's
important to you. You want training in a
field that will continue to advance. National
Schools offers you a time-tested method of
Home Training which has helped thousands
of men to more pay, and unlimited oppor-
tunity in the growing RADIO industry.

Shop Method Home Training

by a Long Established Resident School

Get Ready For Your Opportunity . . . Tt's
Here! Radio technical men are needed
everywhere ; afield in action., and at home
in industry! ‘Trained men are needed in
the Army, Navy and Air and Signal Corpa,

¥ou profit by a fascinating careecr in Radio, Radionlcs, Electronics, Television.

COMMAND ANY
OF THESE JOBS

Radic Expert
Electronios Enginesr

short time, so you can hold a good job in
this fascinating field. Furthermore., you be-
come equipped for an ever higger career
in the yenrs of recomstruction after war.

Government Defense Service and Civilian
fields. MWow, in answer to repeated de-
mands for Trained Radio Technicians, MNw-
tional Schools has extended ita famous
Bhop Methods so you ean qualify right at
home. You ean quickly prepare to be of
greatest service to your country and vour-
self. Yes, right at home, in your spare
time. MNational's time-tested plan of Home
Training will definitely establish you, in a

TRAIN DURING
MILITARY SERVICE

Prepare for Radio Berviee in Army and
Mavy. In U. 8, Gov't serviea you in-
stall, operate ond mpintain most tochs
nltul equipment such ns secret ultras-
high frequency apparatus to locate air-
planes, submarines, ete. Get promotion
in rank and increased pay almost from
the atart.

TREMENDOUS POST WAR DEMAND

FREE
LESSON

And OPPORTUNITY
BOOK...

T prove that you can exsily
imrn racdioat home by XNatian-
nl's fomous '"Shop Method'®
home tralniog. we will send
this SAMPLE LP"‘FIFJ"{ “Il.hh

38 page boolk, ¥ our Futurs
Elvcironica,’ Mail the cou-
pon NOW.

36A

LOS AMGELES 37, CALIFORMIA

MO PREVIOUS EXPERIENCE NEEDED!
FBodin is only one of the courses you receive when you become a Mntlonal
student. Electronics is brand new and open to every trained radio man. After
war it will produce new marvels that will be needed and used in every
emeral Electric, Westinghouse and nll
nie inventlons reasdy to market.
¢ pnd training in Electronics, will be in on the ground fAcor and
among the first to cash in
Televislon ia o hlg new opportenity. Nationnl men will have the
“know how' to merit fobs in this great industry.

RADIO EQUIPMENT INCLUDED

You work with the finest equipment and materinls furnished by
us at no extra charge.

at manufacturera have many
ational men, becnuse of their

E5T, 1905

Radio Broadcasting
Btudio Technician
Television Technician
Aviation Radie
Ship & Harbor Radio
Business of Your Dwn
137 Difterent Types
of Jobs to Choose From

DUPLICATE THE SUCCESS
OF THESE GRADUATES

Uhatlonal  Sehosld has  dons
wonderful work for the man
who wante 1o get ahead o Hfe.
Your (rained man can g9l a ?m-
mt m much  higher snlse _—
O, K Ivey, Washinglon, [, C.

"“Your schooling  helped me
obtain & awell job. Now, in
the nwve, I am following the
profession I lenrmed sk Mas
tional, It will help my chances
for rapid advancement. =B,
B liroedeT,

w U, H, Mavy.

MAIL DPFURT'I!HITT {DH.P'!}H FOR I]UI[I. AHIEIH

] Hal:ung.r :.irlmnh g-nnt. B-FMR I'.I“ in -nw1u= 1
A GO0 croa_Ftroet or pasie on penny pos

I o hiaeten 37; Calit, PATY. Bom :
1 Please rush me, FREE and without any obligntion on T

| Bample Lesson ln Rodio, Telovislon nnd Electronics and |:|_| i ]
I detalls of your 'Bhop Method' of lbome training.  No salesman §
i will call. B
i NAME AGE :
]

| ADORESS - :
I

, o STATE ]
- = == JNCLUDE ZONE HNUMBER ___-.-.-1-"

FOPULAR MECHANICS



CIAASSIFIED
Adverlis

Adverilsements In this secilon, 35 cenls per
ward, each inserlion, minimim 10 words,
payable in advance
To be Imseried under proper classification
in July issue, cu{a ih;‘l;lﬂ be In our office

ay Bth
Jualy issve on sale June 10Lh
I'ﬂjlﬂu Hﬂ:hnniu Mapazine, 200 Easi On=
ario Bireet, Chicago, Illineis

PnTuI:r Mechanies Magarine,
hieago, Illinois
Gentlemen:

Since we staried advertising oor course In
we have iried o nomber of other periodicals. Ouor rec
received more inguiries from your foor-line clnssified ad (ham from an
mugazine except a weekly farm journal, and we enrolled more studenis

r elassifled calumns
show that we have

olher
hrongh

your magazine than through any other.

{Original letter on file in our office)

Yery Lruly yolirs
IMFERLA’

[AL TECHNICAL INSTITUTE

- — = —=—
AUTOMOBILES—MIDGET CARS “l"‘l:'T.-I.-.t ThE]ttlt"—iEn:l:n%'s Eumt in- IOFEFM;TE -ga.r:. h-.uc'k.u !t‘:mmi ma=
s automa o ricing ropen ofs, W Wood or ¢ N E -
AUTOMOBILE Racing book, fifth edl- | road track races mﬁnmﬁd deaceibad, | olinm, Exteluhu.-],; s In B r'\:o::e o' i
t!l:unh.{_L wll Jllust-ra.md Instructions on E#BLIHI:LI. large _fhnturanhn %150 post- | plete detailed instructlons sLm_ w. M.
building bodies, [rames, engines Pmu‘j;" I:rmm, Pico, Los Angeles | Cross, Lone Hock, Wis, 1
e e O e T L e FOR_Sale—New Hennedy deluxe tool
Ifications, I'EEI]]I' Indianap= Ir.'lf.-. Bize T3¥ by 107 11", haye top
cnrs, 81, mrmup;kd 41,30 C.O.D. Ray AUTO BUPFLIER AND EQUIPMENT locking hasp, identification. Fin-
ﬁ DI]I disonville, Cincinnat uheﬂL!:i gresn crackle. Price “1“ each,

FLOYD Clymer's Historlical Motor Scrap-
book! 148 pages photographs. specifica-
tions, descriplions 250 early automobiles,
motoreycles — Intlud.l Chevrolet V-8,
Irl.r.tlun driven Flym Ford 1" and
g, {Ilnder mmve revolving engine
aummnm Studebaker eleciric, f'l:rne
Enox, Oldsmobile, Thomes. Bears
tag, Maxwell. Hupmobile
hler, Orh:n wyne, Brush,
Lam E-M-F, Flandera, Reo, Lozier,
Be]de:n-l'nrﬂ atent litlgntion details, Lin-
col rland, Marmon, elecirics,
others, Inleresting, educa-
cal, humorous ancient mo-
includes motorcyele  section.
&0 p-natpm.m. Clymers, 2125 W. Fico,
Angeles 8, Calif,

PROFESSIONAL Midget racers, mutnr-
seoobers, midget cars. Parts, plans
book catalo illustrations, Lnn-i—ﬂﬂl‘-
Midwest, 2857 Charlestown, Taledo, Ohlo.

AUTOMOBILE Books, "“'Racing phuh:

album™ 110 pnnma. oxciting  croshes,
bod. 5180, Eln.gn s Rearing Road® 181

seribed. . caring Road™
pages, 18 pictures, Btiarter Fred Wagner's
early racing experiences with world ia-
mous drivers, cars described, Tead abouk
Rickenbacker, Murphy, Burman, DePaima
Ford ‘08, Oldfield’s Bene 33,50, Autc-
mnnl.la TAcing book §1.10, Prices fnclude
reprint, {fustrations, drawings army ..11::!:
and German BMW War motorcyeles.
pastpald. Glfm-ura, 2125 W. Plco, Los An-
geles 6, Ca

GARACGE Doors opened and closed from
dashboard without costly electronie nppa-
ratus. Locks when elosed, opens al touch
of button. Thoroughly tested electrical
dnshboard econtrel. Bimple, depondable.
Materinls are inexpensive, non-critieal,
and obtainable everywhere,
wolding, machine work. Far
swinging, sliding deors. Complete, build-
it wourself plans $1.00. Hayior Labora-
torles, Lymwood, Calf.

tiﬂb BPEED Equipment catalogue for
and boats. Direct from fastory.
R & R Mg Co., Box 548, Anderson. In

" POWER And BF?“E” ‘w-;!rld.' r;:t. :ul.-

TROALE tor book. m&ﬂ
o antomaobl mulurw-

lustrations raei
cles, airplanes, World's speed record chart,
articlea by world's famous spesd Elnes
Coblb, Eveston, Campbell, Bonneville rec-
n‘l’d. d.ﬂl.l.l-s photes British racers. De-
serl cama, compression, valves, super-
th..r:m Internationa] racing teams, Ger-
man Auto-Unlon, Italian, Frenmsh, Hritish
= eclfications, drawings. $2.850 post-
guﬂnlli

, 2125 W. Plco, Los Angeles

1844 IBNITIEN' Eupmhn:g:r £3.50, Fust
atarting, mil 'Pa Q}: les Mg, Co.,
60 John Ht.. ork,

ENGLISH Automobile publication “Hu-
Interesting illoatrations, descrip-
ritish mutomobiles. Pub-
£10 El"-l-ﬂi‘. 86.60 six
Sample copy

TS, 1195 W. Ploo, Lm_"g.j:eu 6, Calif.

BURN 120 Octane pon-rationed fuels in
wour car, Bave pasaline for the military
needs, Oaspline sho to
prepared. Easy to
. Wery cheap to operate.

¢ coln. Hehco, Bm G,
tlon, Los Angeles,

ATUTO Books. ﬂp—h—dﬂ-t llkt !E!E Pﬂp—
ular Mechanies Preas, (0-43),
tarlo, Chicago.

WOTSE,
vour ewn unit for
Details
de Park Sta-

1,000 MOTORISTS Meeded to m““l'“

saving test. Up Lo 307 savings., For

test offer write Vacu-Matie Carburetor
Eﬂ.ﬁ TE17-843 W. Siate Bt., Wauwntoss,

“"AUTD Polish, Btart your_own busi
Make it and =ell {t—now! Formuln H un
mont, . J.

Garrlson, 33 Conklin Place, Dumon

BAVEI med l‘l.tB.rlnb!E:l na.t‘l.t all ears!
Lrnnsmission ialists, Deseribe needs
fully; Immdm

. Vietory, 230
Crunmigomn, [:h]cnzur'fg.h - =

GABOLINE 8Suaving deviee. Ghevrolet,
Ford, 1932-1842. Walert Company, 3420
North 10{h Strect, Milwaukee 8, Wisconsin,

T ATTENTION: Fun your car on {{nat-
lt:nl.'nl or artiflcial gas) without alteration

your carburetor or line system.
Fhoto, blueprints, and liternture giving
oximate cost, slze of tamk, presaure,

l.‘ﬂ-Fﬂ !nstru{:tl.l:m.s gte. 31325, per's
Mu: e Shop, 218 = 22nd Street, Dunbar,

“EKTRA Miles." Drive your ear u-u
miles for each gal, mpd Equiﬂ
yourself, materinl cost about £6.00 in
grams, printed instructions st 5!] cash or
money order. Mechanic's Special, Box 54,
Ban Bruno, Calif,

PRESERVE Your tires with plastig, and
puncture proof your tires E‘.u:
stamp. Betke, Box 809, Barger, T&lu.

MJ'"I‘O :F'nrta. both new and used, If vou

need BE‘ , new or used, for A car or
truck 1038 142, you can get it from
TralnoT's, T'J!II lo 42 Stony Island Ave.
Chicago, Tllinois.

OLYMER DeLuxe chromed spotlight for
mutomobiles, motorcycles, boats. hunters.
Trigger switch, |1Lil'.u1 grip hapndle, power=
ful beam, 32 ep., operabes off any 6=-8 au-
tomobile "battery. Only few left, hurry.
I-BIHI postpadd, Cl-rmu'a. 4115 W. Pieo,

Los Angeles 8, Cal

“TBAVE Gos. How I l:h:h!ubd my mileage

over 150% Ia a cnp{rlihted article whic

may hc:lg: P more milenge, Post-
i, Cnir_'.'r ght also offered for sale,
nt-emtﬂl? Write, W. OCrr, Box 810,

Frankford. Ont.. Can,

LICENSE Flate holder—patented. Thou-
sands m:lld. Ernest Melberg, Norway, Iowa.

DUAL "Moffers, Californin style 0t
d V-8, Mereury, Baves gasoline, in-
power, beautiful_deen tone.  All
Ittle]:lm!nt! ipes. etc. Easy Installation.
£20.00 complete. Clymer's. 2115 W, Pico.
Laos Angeles 6, Callf,

FORCGET E-I.I.u Lickets use Iﬂll.iru:. Nat
rationed, usually half prica of gasoline,
120 octane, cannet form carbon or dilute
oil, n practical and superlor to any
ather fuel by 15 years use in cars, trucks,
and tractors, For o complote authoritative
handbook of instructions, sketches, ete..
for eonverslon al r car send one dollar
to Alberts, Box 402, Alhambra, Oalifornia.

E[:'[AL 30 Picked formulas and 'nli.‘n.!.
for 81.00. Reclean used oill. Carbon re-
mover, Panoture-proafl your tires, Augto-
top dressing. Antlfreezs, Ignition super-
chnmr Run car an wood, coal or natural
gns, Plus 30 more equully important fors
mulas, Monros-hMethods, Box 4766-A, Ban
Francisco 1. Oalif.

8A Your permanent antifreeze. Re-
clalm by eimpls, nrlnuu:l. inexpensive
method. Tretroctlons § . Honan Lab-
ora Box I Dﬂ.rhwn. Michigan.

" PLATING Outfits for suto parts, Con-
neet lo & battery. No tanks used. Free
particulars and ﬂlmfl Gunmetal Co.,
Ave. J, Decatur,

Hawthorne, Calil
Z HHIHL%&IE_LIT“‘IMMT,’-H&B. splns and
HWI:L'ECE i r X e
and mileage, r&nﬁ\rzr’::ltr test, Refuzﬁ
rantes, Wrench installs 15 minates,
ive nuto make, vear. John Hanley, 65718
Laraine, Detrntti Klich.,
" THE Lurd is coming! Get guaranteed
Beheall, 203XA, Duluth,

I:I.I:IEI{I"[B...
AUTD TRAILERS

TRAILER Enginesring book tells how
m bulld trailer conches: working draw-
rl-t complebe Instructions, enginecring
details, $1.00 poaipaid Hay Huns, Cin-
r.ln:l:mtl a7, Ohio.

T BUILD Your own traller! Plans &1.00
each. House, sport, camp, utllity trallers.
Catalog M0¢, Jim Dandy, Box 135-A,
Wausst, Wisconsin

TRACTOR With fronl cultivator made

fram outo and truck with less work, Tbﬂd
traction, pulls 16 1n. Eluw flnu:lrn.
wenk for rl:illmd Lle, . Elt-

tanning,

MOTORCYCLES, BIOCYCLES, MOTOR
SCOOTERS AXD SUPFLIES

FLOYD Clymer's Historleal Motor SBcrap-
book! Just out, 148 pages, photographs,
specifications, descriptions 250 early mo-
torcyeles, aulomoblles,
tygtt Merkel, Pope, Yale, Thomes, Harley,
Indian, Hamh. Foadi sleam
motoreyele, Ace, Claveland, Dwuyton, Min-
nerpolis, [rnnl:. 'wheel driven motorcycles
i scooters, Britlsh, German, French,
Swedish makes, Aute section  includes
Chevrolet V-8, frietlon driven Plymouath,
Ford **3" and 6", revolving engine car,
stenmers, electrics, Brush, Pope, Max-
woll, Studebaker electric. Bears, EKnox,
Maytag, Hupmobile, Orient., Rambler,
others, Interesting. educntional. humor-
ous ancient motoring history, $1.60 poat-

clrmers 1125 W. Pico, Los Angeles

FAEI’D_R.-Y_H:IMmt 860 complete;
midget racer, extra wheels, btires, spars

ris §100; unrationsd tires, wh ix,
plans cheap. Motors 85 ap. Send 25c for
bargein catalogue nuamber two. Midget
Maters Directory, Athens, Dhia.
o chﬂ;%drim H&tﬁrﬂulu Muhu An
cs o ning, pages main
nance Harley, Indian, Wil

motoreyclos $2,80; with drawings, specifi-

I:l.tium Hlustratlons 0. 8. Army Jeep,
erm MW war muturmles £3.00; “Mua
*“Two Stroke

x|

toreyellst's Workshop'® $1.50:

’ﬁi‘;.?’i“%’hémr?‘ B iges W reasieg s
n “‘Historieal Motoreyeling

nb'tajn $1.50:
Facts' $1.00; *“Automobile Racing'' $1.10;
Mo cln 1mt-1'|.lﬂll:lfl mianual “ﬂ'l-iEﬂ-Uml-

tarcye
wers'' §1.10. postpald. Clymers,
3195 W, Pico. Los Angeles 8. Calif.

DTDRE‘.[KE Mnnu.ll Containing mo-

. nupply catalog

and hi::l:p ul hlnts t .00, Motorbike Sup-
ply Co., Box 5, Station A, Evansville. Ind.

MOI‘DH.[:‘:‘GLE l:sltndm m:l‘-lumd and
ground to any desired. Seared and
cracked crlknﬂeu repaired. Stahl Machine
Co.. Tifin, Ohlo,

NEW Motorscooters, motorblkes, prices
reasonable, Stamped :n'rrlnﬁn for reply.
Thomas Fisher, Colsman, Wis,
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KREW Boaok Just out!
Maonual., 68 large pages complete authen-
tic factory servicing information British
war and eclvillon motorercles. 140 §llus-
trations, diagrams, drawings, engines,
transmisslons d, Morton. Triumph,
n s A.. Matchless. Ariel, Velocette, Bur-
Lucas ignition, B.T.H. Magneto,
HEIJ.I.n' li:lullm sels, ]:m;luu]!u forks. Won-
book British owners, Interesting,
educational any mn‘tnrqsnhat_ £1.50 post-
Enld.. Clymers, 2128 W. Pico, Los Angeles

Britlah Motorcycle

ELECTRIC FENCING

I-WIRE Electric fencers, Now $3.75.
Write. Wholesale Fence, Corners,
Wisconsin.

BATTERIES, GENERATORS, ETC.

EDISON Batteries. Light. Power. Fif-
teen year life. Five year guarantee. Com-
gl:yhclégmnt pa 1“. Free llﬂr;ﬂh:r:.g&m
kers, New York, G

ENCILLBI:I Magazine *““Motorcycling'
mﬂ‘ish-:d 'ﬁ'bcl'.ir Interesiing specifica-
. Mustrations, description British
maotoreyeles, Rn.nd.nf past and future
mndel.aa:mmaed ] ﬂnﬁh&, six_months
wwtwlpn ETS,

136 W, Plnﬂ

TIRES And industrial wh-e:l-i. nultnblu
for seooters, wheelbarrows, farm equip-
ment, ete. All sizes, Bicyeles and acces-
Bories, LA t asaortment in America,
Bend dime for list. Cycle Transport Com-
ﬁ a 1241 So. igan Ave., Chlcago 5,

Ilinals

MGTOHG‘J’GLEH - How to Manage
;I‘hmn." 280 plwﬂ. 176 111u:t-mlilﬁr:l-. d;'ll;-

t. written. ?ﬂd
E.r_n_.g 2IE "it’}vi'lm Los qug es B, Calif.
E'AHTE Apcessories, pletons, chmﬂ{g

Harleys nnd Indians,  McOann's,
Texas Street, El Paso, Texas.

PLAMNS, Bcale drawings, specifications
Mustrations lor hulbﬂln: attractive motor
um-:'!u' ﬁﬁ?ﬁ1 ﬁ bﬂtp:l.d_e mrﬁﬂy
2135 W. Fico, Los .|'|. !lBI- 6. Calif.

T MOTORCYCLE and uszsd,
i.‘ut 10c. Ballak, M:L N. ch 8t, Louks 1,

0.

BOOK “Speed—How to Obtain It." 160
poges, illuatmud instructions, cams, bal-
ance, timing, valves, plstons, racing tech-

ug. World's greatest npnud tuning book.

i mﬂ_%h'u_mtrs 2138 W. Pico,

W, ED—0 engines, motorey=-
cles, scooters, parts. ‘I'l.rrJ al nﬂd:er. Moo=
u:n's Drrectory, Athens, ©hlo.

100 MILES Gallon] Motor-scootors, mo-
toreycles, Whizzer bicyele engines, rn1dT=t
automobiles, gasoline engines. No
necessary, Catalog 10c. Clymers, 2125
‘.r"l.r.‘-n. Los Angeles 6. if.

. 26 X 2,126 TIRES s2.80. Tubes
ﬂ 0 mﬁnnid. Pulver's Sporting Goods,

MOTORIZED Vehicle, Manual $§1,00,
Iustrisled  elccular  10e, Craftsmanmn
HBooks, Box 1153FM nﬂ]w:.uku Wis.

T MOTORCYCLIETE — and usad
EI"“ accossories, l.lt mud:h Catnlog 10c.

enderson  catalog ditienal. Trl-
angla, 2157 H-El'rltnn Eﬂt_ﬁg

ELECTEICAL SUFPLIES, EQUIFMENT

l:t.fg..Elﬂ'!l‘.l'lﬂ' Wiring dl w]_.ll.lflst.ra.l.lni
Mahan, 0L N, Wells BL. Chicy 2o
FIBRE-BAKELITE r?
small I.-:m In: nt for [muﬂ
tiamn, ﬂ-l for & lpctrlnh.m. radie mechan-
ica, hobby 'l'nrhhnu, Over 1000 pieces
n Specin]  §1.98,

Batisfaction
Order now. %:m Distributors, J-204

West Hubbard, Chicago 10

ELECTRICAL ADDlls.m:e repaly eou
E:M!Jlu;kl;nlcﬂﬂ pu“nmiﬂ :|ri qumk ]nw
Piro, Loz Angel

FPOR Molors, u]d.nra other

electrical |toms. Write [:Ja Mig,, B4T

LelJay Bullding, Minneapolis l“I.I.I.
ELECTRIO w:eldzr costs approximately

Informa free. I
L B caga 1, Tiiinais, "

ELII.TTRIB Peneil: er.tm-enqu rll
-IBlErH l]u-'tt-lla ﬂ“ m:.un.p {er Mig..

OFEN, OSE  your rage from
ﬁuhhurﬁ.mmt :1.1'.1.115'1'l AL md?mﬂm t

BUFER Welder—Far home,
tory. Makes e're'n be-.:l
pruwd on I:IH:H“:E
!rg,ped 'l.'lth Mutl.'l:lic
‘Tor hoandles, corbons ﬂum
mask, ete. Complete ul.re:.tlm "Dperates
ac-de. 110 volts, Mo extra wiring needed.
Guarnnteed. $19.95. Save 27¢, send check
with order, Bﬂpnr ‘Welder Manufacturing
Co., Dept. A East 20 Strest, New York,

USED Are welders $7.5%0 up.
Box 5088, San Franciseo, Calif,

BUILD Small. medium or large a.c. are-
welder. Operate from er_line. FPlans
§1.000 each. Welder's Club, AB-3433, Chi=
cagn 64,

BUILD D.C. Arcwelder withoul rewind-
Ing armature. Plans $1.00 each. 25 to 604
amperes from vehicle d.g. motors. light.
plant generators, automohbile starier-gen-
ﬁ_atura. Welders Club, AB-3432, Chicago

WELDING. Cutting, aireraft welding
and  soldering i.'qul: t. Elpctric arc
welders, 8Bu Dutsr-.'.ul:ﬂm Ca.,
Hamiltan, Oh

SLIOHTLY U‘Ied. lrc welders, Reoomn-

mended uarantesd. Forney
_;l_;l;_g”{:o.mfncrt Culllna Eoln
R e
r5e amp| ]
mnhm:llm Press, (C-43), 200 E. Omtario,
Chicago,

MACHINERY, TODLE AND SUPPLIES

DRILL -Z.‘urln.dl:'llr!l attachment. $5.85
Centering tool F=—nccurately locates
centers on round and irregulor stock, Off-
BAL t:emer pum:h no shadows or smum

1" Gle. Zenlck Com=
pRILY, .191' Californin. Burbani, ﬂ:J.lrnrniL

farm, [me-
OOer an expert, Im-

Fully

Fra.ue.

" RELIGHT And use burned-out Niares-
cent tubes Indefinltely. Easy to de. Com-
g‘eu information £1.00, Hesparch Lab,,
2414=8-8th 8t., Council Bluffs, Ia.

hm.tsrf'mm Bump pumps blluwer! X
aust fans, cooler parts pns. Poer-
less Sales O. V. Stn,, Llnm].qp Nebr,

LIMITED amplifiers, micro-
'Ezhnnr;l and mfﬂh&t-m still avallable,

strumaents,

Eﬂn!-'. 2108

r own elestrical appli-
RMEI: 'I‘I.lh nn e Belf-welding Eleetrieal
ErEﬁ prll:tu:lwh?] C‘hlmllﬂlﬁu.lu cummnyﬂ'e iy
#14 South Main, Fort Worth, Texas,

ELECTRIC PFans —l::nrrecth' I;q.la.ncr.-d
16" aluminum blades, 13" ‘bore,
heavy guard. £2.00, Use ¥5-' h. :lul:t:rh:
motor and make your own fans. ::] (.
man, 437 E. Jefferson, Springfield, IIl.

WELDING, SOLDERING, PLATING

ATTENTION Motoreyele owners, 1944
fuhliutim covering trouble saving tips on
nidimn nn.d Harley Davidson motorcycles.
Full lne of new and used Indian pacls.
Large suppl{l Harley Davidson parts new
and used. Price 2o a copy. Copy price
refunded on first order of 52.00 or mare.
Preston Motars, Inc., Kendallvilla, Tnd
HARLEY-DAVIDEON 24 h.p twin 46
maotars. Perfeat condition. $85.00 and up.
Latest design. Used to power farm equip-
ment, lee sleds, midget ecars, ete, Tsed
Harley-Davidson parts. Send 25z for bul-
lotin and 45 service manual. Knuth's, 3491
Ponddulas, d, Milwaukes, TWis,
SAVE Gasoline, hulld o motarbike now,
gered 25 for complete plans.  Matechike
Bervice. 2108 McLean, Herw Albany. Ind.

B.DYS ANl bicyele repalr secrels Te-
vealed.” Bicyele re manual, 85c. R G,
Klauser. Bhelbyvi

COMPLETE P"Lu.l'ln!l drawin speciflon-
tions to bubld electric motorbike for 81,00,
Mowery, Box 904, Lancaster, Penna,

ALL Purpose electric welder uses 110,220
volts m.c.  Contlnuous output 20 to 160
AMpPeTes, ndles 17168 to 3/518" elee-
trodes. Light or heavy production, main-
tenance, repalrs. \fermer type ¢u|‘|.lTuL5.
Farms, gorages, shops, factorles. Full
guarasitecd. Headshirld, electrode holder,
cables, elpctrodes, instructions, ren to
use, $135.00 f.ob. Chlcago. Other siges,
acceazories, supplies, Circulars, Willlams
Hales Gampa.n;- Buox 4100, Portlund 8, Ore,

NEW Model electric welder 110 valt
co-de; will weld all metals; to
tull directions. Complets with power
lmd[’.. Name and melallic are attachments
mrh-unn fuzes, rods, mask: all for 51905,
Us uﬁ“”“ navy., Magle Welder “Eq. Co.,
1] l;‘n.nnl 5t.. New York City.

110 VOLT, C‘)'cle are wuldam 125
amps., & heats_ §35. Others. Frazoe Elec-
trie Co.. Box SORE, San Franelsea, Calif,

ARC Welders wanted h:' the thousands,
Learn with 516 page lessons mnnu.a.l. Over

500 how-to-do-it photos,
AVIATION !fﬂ:slﬁbﬁn; g&u.rnntae Enbl.rll‘-!]d Eu
ATRPLANE Crackups as low as {fwo for FOR Sale: 100 wvehicle d.e. inmw‘tlva
9, crated; complets planes $125, Send ¢ ABa
ﬁc for apﬂ'dul war-bargain cﬂ.ckup I:I.IIEI';.- ﬂ?mu Weldera . Club, 3432, Chicago
ber. 183 buys, Dased fumr-ut. Directory,
Athiens, Ohig. T Taa.

PROPELLERS Of gquality, all types, 3
blade Airliner. sleds, boats. Motor cons=
Version ﬂili'l'ﬂ-llﬂ fiLiH E-tl'l-'lﬂ-'lli‘ﬁ Aeroeralt,
Pr. W . Texns,

NEW Lightplane manual, Epm-tp‘lana
manusl, lightplane bloeprints. ete
culars 20e. Craltsman Books, Box IIHE'M
Milwaukea 1, Wia.

HELFFUL Aviation books, Oa free,

Popular Mechanics Press, (O-43 0 E.
Omitario, cm:ﬂ;n. b,

Braging and welding of dirty,
ruaty cast lron solved by our fux, Send
5100 for E?u.ud package and instrietions,
Byracuse Company, 118 So. McBride
Bt,, Syracuse No. 3, N. ¥,

MAGIC Are -e:lm:'tr.lc wirlder has 950 uses,
New model welds all metals, us:d by olec-
tricians, plumbers, garages. DavVY, ma
inr:n industrial plants. cumph"tu with

lies, mask, rods. fluxes. fnstructlons,
tl 85 pmt]:-n.id Immd.la.l'.e -hlymen:
Literature. Sine Egulpment. .
Quakertown, Penna,

SCREWS, Nuts, bolts, washars, rivets,
brackets, etc. Handy mssortment for me-
chanles, gorages, hous use, work-
ghops. Over 1000 pleces, 5 full poonds,
Elutlui'nctl.nn qﬂnrnntnd Special $1.98.
Order Distributors, WJ-213
Went. Huhhard , Chicago 10,

MIOCROMETERS MNew 0-17 $5.85; 1-2°F
!'Hlﬁ -1 58.05; 3-‘" §10.05. Feadi

1/1000% Precialon. Ouarantesd, C.0,
ptun pmtnn repaid. Ex-
amine Ave davs. If unsatlsfact return
for full refund. Wendler Co.. Deépt, 12,
Fremont. Ohio.

GEARS-—Micarta silent bakelite, Prompt
delivery, Write for clrcular. Oreaves
Machine Toal Company, Gi.nt:lnnlti 2. o,

CONCRETE Building block
s i, e et "Cudlog
tonn Ave, St Lnl.l!.l. 1[ ks

Cash orders

ASSDORTMENT New Ed high-apesd
tunl.a Bax 493, Flint. Mich.
Itl " BTEEL Wire wheel brushes, inter=-
able centers for buffing. MeCann's,
21l:l'l- exas Street. El Paso. Texas.

HECEA.NIC'AL LEI.Q'H.ILI!'J.‘ ail rulnlnwr
lan, ete, 10c. Agents wanted. Box 127,
ation, Seskatchewan, Canada.

HEW Adlustable hole cutter, patentod.
Cuts all mem any alae hole. Guaranteed,
Dln:nﬁu folder. Company, Box

edwood Clty, Eh fornia. )

ORIND Drills any twist In three differ-
ent drill int lm:lrs like factory. 82,905
brepaid. uarantesd, Factory, 1512 West
Blauson. Los Angeles 44, Ga.lf

T TWIN-CYLINDER Alr compressors
£131.756. Motors—various offmann,
B840 Ps.rrlah.. N. Cnllg I-III.I: 31, Dhm !
GRIND attachment
%u'r ;n-uﬂnh n-dn. I:‘h I:u:ﬂ}'aa:t:lrrr, l?lvn i
s 5

BTEEL Bea.m t.ra.n:mulu. for drafismen,
Box DI Bl thebourns Station.
ml 13
Brooklyn. M. ¥.
NEW Caliper, direet reading, speeds op
defense work, rfh.trq Pree lllustrated cir- -
Eltll'.?'r Hnl"n.r:mrri 811-G East 3ist, Kansas:

NEW Tool grinder sharpens lathe tuuh. :
.nl:lttinf SRWSE, n.?!,ﬂmm nnd tcim cut.ten.
ools al
degree or angle. lDIrt:u.'ln and price un rn-
Euaat. Factory, 811-G East 31st. Kansasi

INDEX Heads for sale. "i"trl,v m.ergm—-
sive, Bixty-two different divw ned |
on small drill press. 0 ma--
chines, ete, Make genrs, hobbs, cutters..
ete, Very meccurate, and durable, Nob &
Loy. by defense schools ond hobe-
b:r ists. Write for free folder, Lang's In-.
%E'; Heads, 2117 East B St., Torrington,.

38A POPULAR MECHANICS

WELDING And cutting cutflis. Imme-
diate delivery. Catlalog 1 Adastlk Bros.,
1290 Michigan, Grand Rnpldl G, Michigon,

D POWER Tools You Can Make, Book:
ﬂ;‘tna full details 81.25, Popular Mechans=-
(C-43), 200 E. Ontario, Chicago,.



BOATS, OUTROARD MOTORS, ETC.

ELECTRIC Outboard motors cam be bullt
from aveilable parts with our T page work-
ing drawings and step-by-step Instruc-
tions, Price £1.00, Silver Creek Precision
Corp., 2 Mechania St,, Sliver Greck, N, ¥,

" BOAT Deslgners are highly pald profes-
glomals. Complete colrse by mail. L‘-au-lus
Westlawn., Montville, M, J.

TEN Pl d bont pluns Gle,  Catal
boat bui :q;plnnuu' 10c. The H.u.dd.er DE
Murray Street, Now York,

BAIL Your rowboat! Mast, boom, sail,
$13. Tryeail, Brewster, N, \".

MAKE 18" HRowboat, u&mn.t. e,
" Wesho-Ueo, Hox 61, Deiroit.

SPECIAL Lacquer—reNnishes plugs and

RAISE Your own meil—also make mon-

tackle like new. Eight bright colors, | oF malsing pigeons, Booklet dime. Geb-
brushes, instructions, $1. MNeteraft, Dept. hnrdt Farm, Muscatine, Iown.
B, Taoledo, Ohlo. NEY Ralsing {rogs 1ultn- Soc, Alvin,
BOWE—Arrows for recreation, hunting, EI!I-3 William, Winnipeg, Manitoba,
fishing. Beautiful arche instruction RABR ]:T Hutch _MMH';’M
book, 90 pages, B0 lustral only 508 | gelf-cleaning! Mo opening docrs to
Tustrated eatalogue free.  Archery Salos water, supply hay. Most practical m&
Bervies, 617 South Stale, Chicago, mmnﬂﬂcuﬂumh made. Plans, specifica-
TH:E Lord is comingl Oef aranteed | tioms 2100, Angoran rabbltz—w brin
fas free. Eche a5 . Duluth, | £0.00 imd catalog frec, Grinstea
nesota, Dept, . Edwardsy . IlMinols,
_ARM Qificers’ dark j;u.hl:l:dlnn shirts BU'.ILD YTour own ﬂ.hhit— huteh, Ein:mIt
§3.60; % retail price, Can used for Inexpensive, eliminates odors

sport, dress or work: please sr.ahu COrTect
Alze. mutari Equipment & Supply Cao.,
Ine., 190 Market, Newark, M. J.

INDIAN Sillver Arrow outboard molor
m Indinn Motorcyele Sales, Ime., 354
bus Avenue, Bpringfield &, Mass,

FIELD GLASSES, TELESCOPES,
MICROSCOFES

H.H.RIH"E Power—Easily convert
Ford motor (domestie and forcign) wl‘%

IJE.ED ‘Dutboard motor parts. COutboard
, 114 Remsen Ave.. Brooklyn,

12, M.
FULL Hln. cut to Fhl.pe witerns
rints. T3 - 33  feet, nstrated
“E da Bnn.t, catalog, lﬂc {ooin}. “‘How

to Bulld Boats™ book, £1.00, Glmraland
fﬂldt %Repﬂnts Co., a'huum A-68, Cleve-

OARDS — Bave 15. CGood used
Eum i.1.l makes and murinia B-i.r%q‘m o=
ilt motors, Crandall

Commanwealth, Bostan,
ENGINES, MOTORSE, DYNAMOS

AUTHORIZED By W.F.B. to sell inven-
tory of new ae and d.e midget molors—
Both geared to 4 1. pm_ Shalt 8 1250
r.p.m. 110 volts, &0 cycles. Id for tim-

devices, displays, models, Bargain
e a0, maotor 52.00. Length 3™, height

15°7 width 215" d. C. £3.00, Lengih 5157,
hﬂlht 215" . width 3", McLaren Producis
Company, 114 N, W. First Strect, Evans-
wille B, Indinnn,

:B[G Fisr Jobe in welding. Complete

eigons and relfers hms 518

E:&e:x ﬂ lessons.  $2.00 Money-
xmmnten Huhu.rt-wcld Gab=M,
“"].NI:IINE Dka, listing 25 motors, &ifi-
le afnd thres ﬁuue £1.00, Motar ‘Data
Bax 7631, nsas Clty 3, Mo,
DIEEEL And nsullne engines, 5 to 400
hor wer. Power uniis, new and recon-
dl:lmpd Kohler un volt electric systems,
other makes too, What do you need
What have you for sale H. Lesley Phil-
Ips, (Chester Co.). Glenmoare, Penna.

LTHLE"I.'IC EQUIFMENT—BODY
DING COURBES

BARB:E:LIE Exercise equipment.
ecinl offers! Free booklet,
Gwd Harbell Go, 1201-FM Walson Rd,,
B¢, Lowis (9),

SUPER El-yu.n:m ol mhurnl ‘pha'a.it.l.l
training. Free booklet Grood,
Watson Road, Bt I.-wLﬁ (9}, Mo,

J261-F
BUPER Ju-Jitsu—lightning defense and
attack system. Bensationnl new  home

sludr course nOow  ren Learn to lick
brutes twice your slze with only your bare
hends. Free details. Nelson Co., Dept.
08, Chicago.

BFORTING GOODS,
TACKLE, ARCHERY

ARCHERY Equipnunt. Ca
Mid-West Archery, 2205-A East
cago 49,

TRAP Phensants alive, Trap blueprints,

I:'F.l "ﬂr. F!SHTHG

e Ires,
th, Chi-

A,E"I“RON{JHIE.‘AL TEIEEA'.D]:IEB-, binoculars,
eameras, mleroseopes; bought, sold, re-
paired. Send 10¢ for list ol ioxtrusents
wanied. Rasmussen & Reece, 41 Market,

Amsterdam, N. ¥,

POWERFUL Telescope lens kil—Consists
3" diameter 76" focus objective—50X amd
100X astronomical evepiece, Dulld Aix foat
refrncting telescope, Guaranteed show
moon's eeaters. rings Baturn, moons Jupi-
ter, double stars. ete. While they last
£1.95 tpaid, With X terrestrial eve-
piece §2.95. Also et:mlmenters 168 plece
opticnl kit—inclides S50 lerises
combining Into numerois uuur.a.l hook-ups
%1.00, Btamp brings lltera.ture_ talezcope
construction t:l!n-m test chart for meas-
uring delnition—power—fald any i(eles
m:éue or binoculars, Plleegor Optical Co.,

Sunbury. FPrnna.

TNEW 10 Pawer tElH:bpu £1, B0 1 ‘[ﬂ'b
Tulliedn “a:.:.dl::actinn arnn]lead EEIEE
and Ba copis,  binoculars
2109-A Lawrence. Taledn, Ohin.

100 POWER Astronomical telescope eas-
1y made at trifling cost. Instructions 10e,
Carl Jamer, Mn.n.ur-.r].llak_y

HI CROSCOPES—I15 Years buying, sell=
mna.nsl.ng, repalring, accessaries
rﬁurch wpstrinl, amateur. Nationa
Beientific Insirument Co,, 119 Chambers
Bt.. New York City 7.

BINOCULARS, Field glusses, watches,
]3“!' gell, Paul BEII'I‘EEE Dﬂi‘ll‘lﬂlm In.

T MICROSCOPES, Telescopes, htnncula.r:
IJ.l m:lenum: chemical, la.bnrnturr ADpE-
exchanged. Exclusively our
ﬁ'ﬁ"%m&ﬂﬁm o it we
uick s
know apparatus; highest prices pald. Har-
r¥y Ross, 64 West Broadway, New York.

[Enscs.  Instructions. Edhutns drawin; m
cenis, River Hill Rabbitry, Box G544,
River, Wis

MICE, Rnhhdu umn geons, In.tnfma.-
Hon lﬂl.‘ Il I:l'n'u E!I!L‘I:L'

“BT. BERNARD Pupples. EIILEIIJ l{m. s]la
beauties, Franklin_ ¥Young, R4, Riverhead,
Long Island, New Yark.

PUPPIES, Also sup Hr.u what do you
need? Books ¢¢lﬂr=d LTS, d%l‘_

108 recognized breeds, 35:.
nels, Chazy, M. Y

RA.EEITS: F!Eml.l.h. EHln.t.!.. Rew Z!I-
Reasonabl

lands, Franklin
Young, Riverhead, ﬁuu Tsland, ‘H:l' "!!m'k...

“"HELF National defense producing
meat in r back yard raising domestia
rabbits, d and young can do it Bend

1
25c for booklet and literstore to Dept. .
American Rabbit and Cavy Brecders Ass'n,
Colorado Springs, Cola, Hak
Emall lnvestment.

MOST B-l: tiful fur,
J.L'Fe “ g‘rea Mustrated booklet.
W nn.‘l: Farm. K. D. 15, Scllersville,

BIHD Flnm-em ﬁmerlun i.‘.‘-nn Hui

azinge nlunth:i’
2839-F W ted Ht. Ghl.:lm ll hil
R.!.IHE Rl.!hhit.s for profit, Mna puts

n with marksts, ¥ 10c.
%-u-u.lle nnd

magnzine 1 Address
Eml.ll Btuel: Farmer, D!pt.. 3. Pearl River,

DN'EY Ralzing_ rabbita. Infuuﬁ
Folder 10z, Close Rabbitry. Tiffin ia,

II..‘JﬁE.’ Hlaih:lyd_:rnurahle Angora rabbita.
Multiply fas 1§50 pound. Flenty
markets, Particulars {ree.  White's Rab-
bitry, Marion, Qhio,

SEEDE, PLANTS, NURBERY STOCK

O evper Rianr  oaaln Dranta. "i’fﬁi
L Y

thoteand, nreualm_ anera.p Banderson
Flarida.

ANTIQUES, RELICS, INDIAN GOODS,
CURIDS

FARMS, FARM LANDS, REAL ESTATE

T Ineludi 14 head

8 TINY Prehistorle bird arrowheads sr_:ﬁ tn{ﬁ?n:utﬂﬁltmlg n £2.5001

£1.00. 4 agate bird arrowhends $1.00 Pew steps Bm}]a ? mile sLu.hu. h'-,',

Tomahawk List. Laear's, l:iler.wnu-d 115 village: 50 tillabie, part valley bottom,

Arkansns, d= pasturc, 2 .sprlng! tnﬂl: WoVEn
TWENTY Birdpoints §1.00, Catalog rel- wire fencing, plenty ﬂ-l"EWﬂﬂﬂ-. ‘ben

les, novelties 5e. Blstershop, Northbranch,
Eansas,

MINERALS—Ten mnice specimens 35¢,
Bjork, 143'3 Larimer, Denver 3. Colo,

GENUINE Seminole Indian doll. two
inch 25, Hir.uhl.n.s Post Ranch, Holly-
wond, i

H'IHE‘-H..&.LB Colns, stamps, Indim Tel-
jex, pdatols, old glass. Catalogue CowW=
boy Lemley, Las Cruces, New m:lm_

25 GENUINE Indian arrowhends, §1.00,
Catalog.  Geo. Holder, l:llunwmd_ Ark.
INDIAN Relics, u:ll bills, ge
tals, curios, etc. I',t:d. ml-lluu
104 ancient arrowhe H, Daniel
Huot rings, Ark.

crass

TNDIAN Ralics, beadwork, coins, curios,
minerals, old giass. ca.tn.l.ua tic, Indian

Museum, Osbarne, Kansas,

fruit trees; small house, barm, eic.,

well spring for barnlet; ewner loining

“ iurmt renl h.lrnu.l.n I:: 500 dmmT
romp OEEESE] 00 dowm,
F‘r‘u n'::!ﬁ wesk ﬂl‘.‘,itll . nited Farm

ﬂfﬂlt!‘ T-MP South '[‘.lul.rbum. Chicago 3.

OZARK Land: 81 sere; terma, Willlams
Realty, BME Vernon, I

FARM Catalog mailed fres, Hundreds
of bargmins Hew York. Cﬂnnmmut. MNow
Jorsey and 21 other states Maine to Fla,,
west to Texas. California and Ortegon.
?gm;‘lh El}ﬂlulh". 255-P 4th Awe., Koew York

3e. Wesho-Uco, Box 51, Detroit. Mich, 1944 ANTIQUE Firearms catalag, 25e, —— gy Low
ELEVEN Good box traps, Complets | House of Guns, Belleville 9, M. J. "~ ° ",E,““m”f,w”"uEuucﬁ'r‘:é‘_"“mn“'t“ﬁﬂ?—“mma.
blueprints, Ile. Wesho-Uco. Bex 5l Dé- | ~ sWORDS, Raplers, dmggers,  pistols %u lan sayes moncy, disnppointment.
traolt, Mieh. armor, filuatrated  catalog oo, Tobert ha. Land Seoutlng Serviee,
YEAW Ta Mount Fish ns Hobby, " Abels, B880-A Lexington Ave,, New York 4[:3 Bquul'gnt-iﬁ.e Eansas City 1, Mo,
$1.00, Lewiz Enholm, 19 Hewﬂsld. Bt., 40 ACRES, Mear White mwr “unim-
Wellasbon, Mass. DOGSE, PETE, BIRDE, RARBITS prn'reﬂ' Hﬂ' land, BI04, ﬂiﬁ'ﬂ'ﬂ. 55
WEAVER. 390 Rifle scopes with mounts RABEIT Breeders, for profits and op- nthly, Free lst and “’1‘“'-11"!- Hub-
36,60, Hershey's, Orrville, Ohlo, ﬂﬂu}m r;n? l:lla:mntlunn‘llcﬁmmcmﬂ ?E-n'l-"d. 16 Grossman Bidg., Kanses City,
SEND 10e For Uat 100 I 7 gurnal, C Copy, " FoaT, ns,
setivs, Willuar._ Minneso : LE::.ITIHE:}“‘ Drll!ﬂ!lt wool production: hllﬁhww Mﬂnﬁ ﬁuguﬁemd
“PLAN For Pl:hh‘" II‘HTH-'I.II'I“iDIL inn- 'u' fitable, slso handicraf imnl terms *{ree booklet, Dept. 10 Intor
s.n:munlu.w lint 25 rank Farish, Vicks- err BEEU £10 E " 'pnu::é‘ .-I% spnnnfu state Development Co.. Orlando, Florida
burg, isalppd. ru.ma. I0 lesson eourse

MAKE Landing nets, turtle traps, Hve
bags, hammoeks. Patented shutile and
book 50e. Neteraft, Dept. B, T . Ohio.

LIVE Red worms :m—nm pl:tslpkid.

H. Dean. Milford, Mich.,

lepehes
talls 3e stamp. International imtitutg
Box 667, Salem, Oregon.

MAKE Money at home raising Cuinea
Piga. Booklet free. Taylors Guinea Fig
Farm, Hapeville, Georgia.

BEE The Highlands of Loulsiana where
winter brings no ldle acres, Cholee eot-
over land at low prices with terms.
for descriptive book without obligation.
Long: EDE

ENOWEHOES: Immediate delivery, ro=
lzeing also. Send card for sizes available,
Howe Pur Company, Coopers Mills, Maine, *

PEDIGREED Racing homers, finest
E]-luﬂ}winn stock, King Loft, Haywood,

-Bell Parm Land Corporation,
E. A Long Bldg. Clty, Mo
JUNE, 1944 J9A



GOOD Farm bargalns. Washington,
Minnesota, Montans, Idaho, Oregon,
NMorth Dn‘;ﬂh.. Dependable érops, favor-

able climate. Write for Ilte'rﬁ.tl.'lre liats

deacribing lcal farms, which

state. J. Haw, 119 Ko he'm Facifio

Ry., Bt Paul, Minn,

Minnesota lake frontage
Hollywood 2B,

WISCONSIN,
§7 acrel 26624 Rutherford.
Callf,

FARM MACHINERY AND SUFPLIES

ﬂarmt F P-:n?ieu mtrc?:!lhﬁ.h rtcgrrl.r:
raps, insec Brs, o rooders,
lamb bp?nod.grs. electric :Iuh}'ﬂral.nra?uua.:-
denhour Mig., Wayneshore, Fenna.

INTERMATIONAL Electric fence far au-

. more effective and reliable. Quick-

pays for [tsell. We repair all makes

of electric fences, Dealers wanted, Inter-

natonal Electric Fence Co., 910 Van Buren
Bt.. Chicago. Illinois.

BUILD Your tractor from second-hand
automobiles. Convert your horse drawn
farm eguipment into tractor drawn eguip-
ﬁ::;: Holan's Garage, East Warehom,

FOULTRY AND FARM SUPPLIES

CHICKS $3.65, 100-200 £7.00 hn-,lt-
!d Empire Hs.m.h!r.r Beward. M. ¥.
RAISE Turkeys the new way. Write for

free Information explaining how to make
up to §3000.00 in vour own sard. Ad-

dresa Natlonal Turkey Institute, Dept. 3,

Columbus, Kansas,

FROFITABLE OUCCUPATIONS

BE An auctioneer. A pleasant proftable
occupation, Hond for free t.a.l.a.la:ua A
how to recelve home study cou Fro
Reppert Bchoal af d.u.tl.[umrins.. Box 131,

Decatur, Indians,
START Your own elegtrieal Tl
shop. Complete, Iutr.aimt.:ﬂc n;:r:usuuhmnr:
how to repair vacuum cleaners, w
ines, motors and other appllances:
huu:t wiring. 1n=-tl.l‘.l.l.nu awlr.ﬂbca outlets,
booklet, Pacific Schoal, Dmb.

P ﬂ‘ -!.'Iﬂ:l Weat ] Pl-l:n _Laa He ez 6
EI!LLL‘!' Inclined mén — ﬂlrn

nnd ral applianca repalr shop,
Comp h. I. ustrated course shows you
how, Welding, refrigeration. motor re-
palr, how to get business, etc., nll phoses
covered. Froa literature C'J:rL';w upplg
I.‘.irde HL 2035 M. Centranl Ave., hicago,

mined animal. ndunu. 7 emﬂr
. Fur worth 85 OBT Disense frae.
Cow feed sufficlent. Flesh edible,
Loz hrh:lu l'l'! Uﬂ :r.m.lr

35%
E‘:u

Wean=
Further deinils,

£1.0D yaon, Glenna Ferry. Iﬂalm
EIN'G Pnr bz‘nﬂt Home study method.
Inexpensive.  Write 'I.Fomll.u 166 South

Carolinn, Mln:ntlchcly N.
ETANDARD Rabbit J nnl.
3 vears §1.00, snmple dsnrg: T
EXCEPTION P
ﬂmt %ﬂﬂuﬁléum?:ﬁlimalws n‘i‘fﬁ‘ﬁ
raishe Riverh
IET'én ?ré“: oung, verhend,
HUEIHBWME Grown in boxes, Instruc-
tlons e Spawn $LO0.  Gosdens, 583
Willlam, Winnipeg.
LeeArm with 1842 traude

WELDING Pays,
school text manual. 516 nn ea, Over 500
Kk guaran-

ilh.ln §2.00 cop
Huhl.rtwrld ;ll]‘l M'ﬁ-la Troy, Ohio,

T CHEMIUAL Eu‘dtlﬂ.ﬂl stmplified, fello
Gbe. Cordon, 553 Willlam, Winnipeg, Man,
S5ELL Envelopes by mnll Blg profits,
Omahn Envelope Bervice, Dept, 17, 4721
California, Omaha I, H hr

SIGNS Made .. Imstructions and
ten sels modern alphabets; numera
tierns, Blzea dp to eight inches, A

or $1.00. Co-Operative Bervice, Box 638,
Chicaga, i
NEED Cash? Profitable, spare-time

homework. Guarantsed! 50¢, Homework
Bervice, 814 - 44th, Ban Franclsco,

#HNDUNQING Hew home study course
’ﬂﬂ cnmliu.ur:u.l baking. Gmﬁlﬁnﬂ tﬂmb
esslon . Common -
T e T
H?ulramunhi. l'<l|d‘.lunulﬂt k.'l.nu; ix lml
315 Michigan. Dept. 3432, Chicago.

mm—mum in=

ensive lessons for handy men. Just

S Pt o i o0 e, ke

for traa detalls, HNelsom Co., Dept, TO8,
Chieago,

$40.00 WEEELY, Made growlng mush-

fresh, dried. Dominlon patent

315 Frea spawn.  North American,

231063,
18P Yange, Tﬂfuntﬂ. Canadn,

40A POPULAR MECHANICS

BOOKS, PERIODICALS, PICTURES,
FOSTUARDS

muﬂm—nmlm vocational, di=
version.  Current coples  anly,
Choose from G600 d.tl:l'mnt publications,
coverin \'ertla:lns agriculture, art, av-
jation, verago, confectionery, constrie-
tion, dairying, dogs, uduuuu-nal. financs,
foods, health, hobbles, insuranmcs, medi-
crl, musie, pcl.mleurn. photography,
plumbing, poultry, television, real estats
refrigeration, S-PIJFl-I watchmaking a
more than 180 other felds, List with
ricea Iree, Commercial Engraving Pub-
shing G-:rmnn-nr Hc North Ritter, In-
dinnapolis_1,_Indis

BEAUTIFUL Pin u
colors with portfollo, Six for prepakd.
um:ed 2103-D Lawrence, Taoledo Ohio.
“"REW Exciting books, Fun book. K
'em laughing. $1 each. Books. Bl
ATEANSAW, Wis.

BEVENTY Can be life's DIL{_:I:E Bend for

glrl pictures, In

circular and learn about Htay
Young.' Bookmaster, Box EB:-H Btill-
water, Okln,

MAGAZINES (Back-dated) — Foreign,
domestic, arts, All poblishers, Bargain
prices. Also . bookiets, pihi-ups, sub-

eeriptlons, Eu.'l.:qnp 1dc {;umm accept-
%‘r‘t ﬁlremnfs. BE3 First Avenue, New

E'D'IJC.H.TIDN l:n l'l:llﬁnn:. not only how
to make money, but how to get th.l: muost
aulb of eve
Amily Books,
kee B, Wis.

TTANY Dook_ (new, used out-ol-print.
nre‘{ ?mmPﬂ.f aupplied! Lowest n:im!

ree bargain catal old
Prof's Book Bhop, MI18 Ar l:.'-nurt
anlLl.n 16, Mich,

BAVE Money migngines, Lists
?M. ‘Wilbur Erricksan, Lown, H:'I"
ersey.

4751 N. Hopkins, Mlilwau-

2 LARGE Hnl.lnrdnr magazines 10c.
Lucas, 70 Josephine, Detroit 2, Michigan.

nARﬁnﬂm—-—Bmh and mm.'su. on &ign,

Joler, FELEe ot ek st
mp' pain ng. etc.
far hi il:llmrll.cd list free. ATt

Bhog, mmswick 3, Missour],
H.EHIHDIHG. We bind magazines, old
books, Bibles, hymnals, Heckman Hind-
ery, Dept. D, North Manchester, Indiana.

EARN Money In any crowd. Call names
of strangers unmukm questions.
Erﬁjminml n;.'{uﬁu nad.‘la:l mﬂ [4
oW, Melbourne, ?ﬂx e gl

Y"WHAT Every Man Should Enow." An
Nustrated m-ucha.nl. ] book. $1.00 & copy,

tpaid.  Ivan J, Stretten, 3820 Harper
venue, Detrait 11, Michignn.

WHAT Every Mason wants. We have
Masonic 'bwh for Blue Lodgs Chapier,
Commundery, BSeotlish Rite and Shrine.
Cur rituals are ysed the world over. Send
for frea catalog of books and rituals for
Masons, Odd Fellows, Enights of Pythins,
Enights of Columbus, Elks, eteo, rn A,
Cmf. Publisher, Ine, PO, Box T98-JH,
Chicngo 90, IL

KNOW Cuba. Five different postcards
with real full-colored Cuban typical beas=
t:iu.l. phutl:ra 25c postpald. 25 for 81 post-
l w fferent in stock. E‘urolr CVEry-

IiH'.t them, Colns accepted. Luis
I‘nilpe BI:II 6, Havanm,

U“D!-,__
PIN- 'I'ZI'I-‘I Gir]l pictures, Size BxT, dozen
35c, Curtls Specialties, Box 1913‘ Den=
ver, Cala.

SPIN-UPS." 180 Bn"ﬁw‘cﬁ."l an'hdn:ts!
Huge bargain pack § Var mr\e Ity
Lompany. Dopt. MH-DD. Hollls 7, ¥

ar. Complete details free.

ARTISTIC Girl pictures, Real models,

40 photos for I'l.'l]ﬂ T.pa.tﬂ_ All different,
tcard size. J'Em t. P.0. Box 3432,
Lovinglon, Kﬁ'
GORGEOUS  Glamour rl
Tlyxiily, 12 different T5e, Free 1111.1.1tr|.r.ud
calnlog, Cavaller, 5448 Stanton, Pitts-
burgh 6, Penna.

“MAIL Merchandise Mart” features un-
usual merchandise, novelties, illta"tura
u.wapa opportunities, Dime bri
1l:l Chervence, 1540 Morth State. Chicago

A RATIONAL View of Life—§l.00. Ben-
Jamin Seibert, Urbana. Ohlo.
HELFFUL Books for 3 your trade, habby
m' business, Lists on any subject free
i[ul l!un; League, 1230 Broadway, New

NING Bible: Ilustrated
Elﬂrl:nﬂlr froe. Box 446-P, Minneapolis,

BOOKS, (Out-of-print, new, uwsed)
auickly supplied, Mu.nfﬁa ch ns, Cat-
nipgue, T, Jamk 18870 Ave.,
Detroit 3. Mich.

DRUNEENNESS I.q. 4 dlssas= which re-
sponds to treatment. Medieal skill pius
human & mi'mtlnthr prove successful with

d-'l‘ut cuses. 60 :l‘ﬂ mertmbe

boaklet, Helsan,
Tha ]'E-ur.r]gz I!n.ltl.l.'um ]:rwl t '1]

WE Locate rare and out-of-print books.
Bouthern Bookfinders, 12310 11th Ter..
Birmingham. Ala.

HUNDREDS Of helpiul books. Catalog
free.  Popular Mechanies Press. (0-43),
200 E, Ontario, Chicago.

GAMES, ENTERTAINMENT

“MAGIO Horse race fnmc-"-—'l’hrl]llu
exciting, Folks really wild l:wcr this amaz-

ing new novelty, 10 games 25¢. 25 games
Bie, 55 games £1.00. FPostpald. Bample
L. . 3713 W. North Ave,

10e. 3 .
Milwaukee B, Wis.
MAGIC TRICES, PFUELELES,
JORER NOVELTIES

al I..I'I"]!‘ﬁ[a:lﬂulnue 1907—3 new cat-
nvailable, catalog
,ﬂ" Thayer's Studlo of Maglc,

e-Labres SLatlon,
Lus A.ng Lu !E Calif.

EI ART Cards of gorgeous beauti “ 01,
Reed Nmitr Dept. Prﬁ 3. mgiﬁmaem
Vilinge 9. N. ¥,

“?I}T-m" Today's 'lJIl'l'e.lt M
umg;tl{.}eu: £1.00, James Fes rfl:ﬂn

B

YPROSPERITY Can be lasting.'” Amaz-
Ing new book Mﬂ‘-ﬂ- the way for “live and
let lve world,' Exciting. Interesting.
Truthful. Will awaken new constructive
thought in you. Pwlr.iﬂ :nul‘.hl.ns elsa
like 1t. 25c ptﬂh&l! Redmer, 1450
W. North Ave., E‘h.l.cu'o 1‘.! I1L

10 DAZZLING Hollywood pmru?
beauties; “specinl award™ exclusive pic-
fures Bx10 (color caver, two-Lone) ﬂ';'.n. lel
Tun:u:r! Bheridan! ete. With each order
ket size picture cards of additional
beauties. All 20 for $1.00. (Mo
Hollywood Parade, Box §F 7833,
B, Los Angeles
MATH Maglo—Marvelous west pocket
enlculator, trig chart, lino chart, short-
cuts, Solves problems quickly, 250 post-
pald U.B.A. Math g, Box T332, Chl-
cago 80, Ilinais.
“YOU Can fix it" simplifies home re-
rtrn. 480 m Ermtl .
00, Robi B4l Enst ¥8th, Haltimore,
BOOKS—Tell us :rmu' wants, Chapbooks,
8§ Girard. Rochester 1 i o

RECEIVE £3.00 EB[-!E[IE:'. moanthly se-
lection, books for $1.00 on approval with-
ot Uhilﬂﬁﬂl‘l. Harry Hassin, 89 Loulsa
Brookly 1

”E"Q'.TIDY HE\B.'I.LH. by eating correct foods."™
Nntural foods have medicinal welue
vamazing Health Book' explains
“Particulars free." lm Sales, Col-
legeview Station, Lincoln, Hebr.

Eﬂ.d#
Del Vi

500 TRICKS You can do! Douglas” fa-
mous catalog of 500 tricks, mow o
Am::ltr:.l.a ]n.atuh smlm :lni m1 ¢ for

oo rlar, =} onal, ama-
I:Ee pu. m:msmp.zgn:":u Dal=
s, Toxs

‘I.I’ANIEH NG Ku}' S,

putomatic deck §I.00, pke.

card tricks. Lists pd, professional ma-

glelans trick secre m Lindhorst Ma-
clan. 510PM Pine, St Louls.

MAGICIANS' Headguarters, !lﬂ--m:

t kat, ] fesslonal t
S '“E.'.f‘t’ﬁr oo BET911 Walnat, Philadel:

Brengall 'l'tlndl"r
New magic

M:E:NTM.. Perpetual calendar. Part One
tnr current years. FPaster than printed
endar. Amaze [rlends, 25 cents. Ceru-
],-cﬂ:n. Foundatlon, Eeru.'rlllu 201, Califarnia,
NEW Amazing card tricks follo, Sell-
working baffers. B0c. Atlantic, Box 1235,

:Blltdmm'\e Md.
100 ﬂ.n:u.ﬂn LL!:!Lu: tricks

pﬁ‘.m Bine BE Lol L b, nele

ELE"FE" Fire eater's stunts 50c. Manly,
1318 Ferris, Los Angeles 23, Calif.

MYSTERIOUE Riain ﬂﬁ!. Carlo
Magic, 438 Buperior. "l'n'lw
SIX-TRIX For 1844, llﬂ.l urtzi.nnl Tg=
Iz by Bob Hummer, $1.00, rank Worner,
6948 Linden. Houston 12
ENTERTAIN, H!’!Ill'y with ular
magic. Four secret tricks and :nt- og l0o.
Borinatein, P-7520 Cornell, Chicago,
“102 MAGIC Tricks™ only 1Se l.t- nm—
stands. book, statio Mrs" stoTes. 5{
1 Wﬁt

35¢. HRobbina Cao,, blishers,
42nd, New York OI t_'r

T#IBI




AMAZTE Eve 2. Answer umpﬂm
guestions. essional “nn ka8
u'u.lulmd.l. course, §1.00, Illliﬂl En-

111P. Roseville, Michigan,

IIZEH'I' 51 cards fmce down,
fymay, dushe ormy i SL Sl

nE— ag de 3 B~
t,annu'l..uﬁﬂl Laurel, San Mateo, Callfornia.

I;IRE.hT Mind reading trick. Tell an I-Iljf

number they nre Ehinki

0 MIXED Indian ecents $1. 30 different
forelgn Etm ¥ILHM 100 ﬂigl-mnlgﬂiml
[£Eg L Fros
b Weat 172, New York 32, o
“BUY, Bell and exchange mll U, 5, care
colns, B, Link, Dept. 170, Box 61704, Ghis

cago 80, Tilinods.
THREE Colna !IJ:III Uats 100, Oddelomn,
Box 483, Bt. Lauls,
QET Profit and

I.l!u!.ll:l.fu In collesotin

Enmbslutﬂ I5¢c.  United I500-B Limm!ﬂ old eoins. Send 10z for 50- ustra
coin catalog. You'll be de ted with it
NEW! Bimplified card tricks! Bend for It now, B, Max Mehl, 370 Mehl
sell-waorking ra G0c postpaid. James | Bldg., Fort Warth, Texns., Largest rarn
W, Ruund.l:rau, 520 Elliott St. River | caln establishment in U, 8, Establ
Rouge, Michizn 44 years,
“BE A mngﬂdnn 5 — Texas, Ken-

ic catalogue of
=108 Morth De.n.r
¢ JMPAPPY'E  Bathroom'' makes soldiers
mrwlm E.nahber. You will too.
Iig, Lewis, 340 Chestout., Oneonta, M.
MAGQIO: Trlmb‘w:ﬂmiw‘m% nr%.
"§71, St. Louis i, Mo, :

'S Largeat professionnl
shop keeps you In touch with latest trd
"l'a ut:ﬂ.n mallings send 25c for 1943 cat-
Holden, 230 W, 42nd 5t New York,

mluhiu& key nnd catal 20e.

Chicago 2.

Lu.rgtmrmlnnul mni-
e

gu'r R Detroit. Mich.

rwnon 8 Maglclans bat-
tun catal t ﬂluﬂnn and free
trick’ far -2 gic House of Charles,

Box 888, Enlly!md Califarnia,
EARN Hmw in any crowd, Call p.nm.a

w n questions.
?:ﬂ:li muna tm§mte qE pl.nt 'writ-
Ing,” ete., $1.

Bernardino, l:n.lli

' HOBBIES AND COLLECTIONS

m-me:lenrf .igglgu au.!-t:na.nd 3
‘Mexican min-
Quivira Spe-

HOBBY
list llh‘
uﬁa‘lﬂu animl.li 51, ii

callsstors -d,ul.ri
m,%{ﬂchmvnn nm.w:.:ﬂ eta.,
PO Box- 1001, Allen

m_,___—._.—mm._
WANTED: Old rette cards. Write

Oharles Br%, Enst E,EIE Penna.
RECORDIANA—The magazine for

m h record collectors, QCurrent [
scordiana, Dept, P, Norwich, Conn,

EWAH—‘W ldl mldn‘.t‘t- Bible mu: ong
transportation token, Adam's, 537 State
Bt,, New Haven, Conn,

FABCINATING New hobby) prnnum
tm] D!L!.lll 25¢, Dan Melr, 647 N, Har-
vey, Onk Park, fllinols,

MATCH Hobby 'bulletin” memb!nhl.p
blank free. Box 203, Rochester 1, N. ¥,

UTER Diolls for collectors, In-
cluding story book, Btamps pleass, Flow-
&r Pa I Ohilo.

JEWELRY Stones removed from rim
'H,lf' 100 l?nﬁl:d §2.00. Lowe's. Box 311
TUNUSED Mah‘:ll book covers.
different $1. 35 Royal Flash covers
1.00. Freno Il.ut. Ghnr].na Edelman, 13110
£ B4, Cleveland 3, Chio.

__N'zw—m Dlﬂer:«nt mltch covers 1De,
Baox 202, Rochester 1. M.

COINS, TOKENS, GLERI'{GI
D Money wanted.

erty head mci: 1 (not buffalo), Big m:\:m.‘l

ms pald for all rare coina. Bend 4o for
ll.rsl coln folder, H-IEEI'."I‘II much profit
to you, HNumismatlc On,, Dept. 20, Fort
Waorth, Texas

WALL, Hl,n of Waorld,” 20 forel
colna, mounting directions, m-nﬂuﬁ
information, ne dollar, Alwick, 5437
Magel St Louls 9, Mo,

COIN Collectors Illustrated catal Ba.
Federal Coinco, 5-PM. Columbus, Ohie,

U, 8., Colns—List 1be, 1000 quotations,
mﬂr&. 753 Oardenis, Loang Beach 4,

TWILL Pay I-1I:l 00 each for cortain Lin-

pennies! Indianheads $50.00: dimes

llmﬂm Catalogue 10e. Federal Coln
Exchange, §-PM. Columbus, Chio

10,000 MARHKS 1512 Banknote, Amazing
ue, only 55.00, while they last. Pfe,
Jﬂffgh Bonant, Btation nghl. Madical

Begtlon, Indiantown Gap, Penna.

'u.ek{. York, Elgin, Cloveland. $1.50 ca,
Iustrated Ethlrdrut 10e, Norman Bhulte,
Balt Lake City. Utah

FREE! Foreign Wi'n, banknote and coln
ecollectors {llustrated catal u o approval
service applicants. Bend 3¢ postage. Tat-
ham Coinco, Springlield- iﬂ- Mass,

i IIAY Have just the scarce U. 5. coins
“Mest me by
mlﬂ.‘l.“
Muine.

Bend me
Wlllim H, meu:ar Waterville,

BTAMP COLLECTING

ABSOLUTELY TFree—Scoll's Intest de-
luxe loose-lond $4.00 mlbum, eoverlng en-
tire  Weslern Hemisphere—ar—Standard
§5.00 stamp catalogue, to utnﬁlrnml appli-
cants ‘L‘mt:-{ul].l.l].gh CUSLOMETS, rovals

o finest and Intest South
and Conkr

Americn, America’s Stamp
Bervice, Box 168, Redlands. California.
QUEER f.:wnlr packet—Ineludes Al-
ha.nLl {cnul !Dc a:lnne} Lourenca
Princs 1slands, Si-
:berla L!nu.mh[uu.e Far Eastern rlpuhll-c,
Kuua.nsﬂ'l‘mau lceland, Charkhar
opln, walipr, Ireland i.ﬁEﬂﬁl
Washington stamp) i‘ummu,
laml. m, UgEA n{l.tu. ‘I.I'Iua
nameles stam yrs al
bund ‘and warld's uiu: triangle.
thing G¢ o approval applicants, ‘i'l’
lawn Stamp Company, w. Mubcrr.'l'
Ban _Antonio 1, Texas.

TBPECIAL Album fres, The United States
flng series for twelve overrun natlons is
the mest unique, remarkable, lmpressive,
and beaptiful set of stamps ever issued,
It falrly cries for o special album 'I'nrtl‘l-!'
of I, buch ns we have published. It
very fine album of :ll pages. Cover dEv
slgned a [amous BrList. Arrangement
artistle and practical, telling the history
of ench honoted nation.—It is free to sin-
cere approval applicants. Just send 10a
for malling cxpenses, and state whether
you desire approvals of the United States
or Iu{tﬁm u&amm mﬂﬁth; A prmrlr];rl:lnﬁ

LATLETE, lotnes at]

Paurth Ave., New York City 10, Dept, 201,

FREE! American m].l{:cuon—wuwtuund.—

h:ul I-'I.I!.EIII.I.. Bolivia, ¢ different,
g:mh with_a rnv-‘.ls P:Lerunu.

1141 evada, E1

T FREE Biamps 1.'-‘I.lJit I]J. l I‘wul Fé=

quests, 107 bonus, Btate countiries want-
ed, Calevaras Btamp Co., Floresville, Tex.
PREE Your cholee of any 10 stampa from
our first O, 8. approval selection. Illus-
tmbed. list included. Cosmopolitan Stamp
Company, Dept, M-8, 1457 Broadway, Mew

York Clty,
G Ilﬂul‘!

25 DIFFERENT Quatemals,
wholesgle and retall app
Johnson, Box 267, Morgen Hill, {-‘ll.i.i
“ho0 U, 5. 100 wrlnl‘.:lr-u.. Earl.utmd. Gbg;
a0 dlﬂ':rmt pr:r:ln.u
U. B, approvals, Willam EKillam, 319 Puh-
wm R S S
FREE! :E-:nu 1] mtcruunnﬂ nlhuTntn

perions approval canta,
DE]: la.nrd Avenue,

Btamp Bml-nu
Loulsville 8,

loc P.&CEB‘I‘E B0 Different natlons at
war; 35 Asiatic; 35 Belgian; 50 l:i-r:rmnn,
35 Beandinaviah, Approvals.  Bargain
lists. Liberty Stamp Co., Dept. PM. Ié[rl-
wood 22, Mo,

FINE Approvals, freshly mounted. Fast,
pernonnl service, Tell me what counlries
gu prefer and I'll send thelr stamps.
,:ﬂﬂ”ﬂ’ 345 Enst Ocean, Long Boach 1,

25 COUNTRIES, Elnlumun Blnhdu Bay-
chelles, Diibouti, ote. cg_p Ap-
E:ur.anl.u. nlley, HN Wﬂl Houston,

an DIFTERENT 'l:l'nJ.bud Bintes old [=-

FREE! Approval applicants select 10c
worth ma—-—-ﬁur cholce, Excel, Box 1315,
Chicago B,

HE Smart! Bu:r r  stemps
Wrile for approvals Wirth, 385 ﬂ’li'm-
den BL., Phllﬂﬂ&lﬂnll IB Penng.

GET Expensive stamps without cost
through out plan. Send dime for packet
commemaratives and details, Falr Btamp
Company, Bristow, Oklahoma,

LAVIA—50 Different 106 with I:I.D-
provals. Franelsean, 376 Oak Bt.. Ban
Pranciaca 3, Calif.

'I:I' 8, Mint cu.u.rlulnn Clark, Steuben,
Pulaskl, Massachusetts—35e, with "i'i"nfn:
1ree. F’lm'euce e McClay A!tldml Cal

" CENSORED Covers—Fres list. Approv-
]lhi sabmitted, Glenn Crossman, Bil?evﬂh.
oW,

INTERESTING Fricellsts frea. Hobort
Hulet. 20A East 39, New York.

APPROVALS, United States and for-

eign, W. H. Robinson, P.O. Box 401, Bat-
tle Cresk, Michignn,
PENNY Approvals, that satisfy., Nell

CGronberg, Box 5441-P, Philadelphla 43,

Penna.
T DEALERS—Wholesale list. FPostage 3c.
ﬂr;n:, 5031 Queensberry, Baltimore 15,

FFERENT United States 10e
mmuat free, Beldenberg, Cassopolis,

' ears old—15 different 100,
Ohio,

EURDFE—T
Elsen. Bowling Green, Ohlo, _____

COMMEMORATIVES 100 Different O, 8,
one dollar, Tate, 5810 Annunclation, Kew
Orlepans,

GIVEN! Complete set, 35 [amous Amer-
leans. Write for approvals, Essex BUnmp
House, Lawrence, hMass,

i DIFF, Hnllnd !c with ‘.Iﬁ TE
nrroll's

npprovals, O
Angeles 37, Calif.

4 BIAM, Canadn, Indin, ete. 3 with
l?pr\ﬂ;:? Hammond, Neortlh DBellimore,

BELGIUM 25 Different parcel post, 3o
with approvals, Fox-Stamps, 153 Mineral

DIAMONDS, Pictorials, iriangles, 3¢
;“hk'» approvals, Sulllvan’'s, Falrport, New

ork.

PHILATELIC Shop
galere! Free copy. Stam
Rechester. mmu’i Mich,

STAMP-0-GRAMS, Belected offers, vie-
:qurryatlmm 10c. Box 4MM, Yonkers 1,

News—Bargains
porium,

T DIFFERENT, Omnl
applicants.  Brondus, J
ington 12, Kentucky,

25 DENMARK, Norwary, or Sweden, 10c
each, with approvals. Highland, 1618-V
Bunset, Utlea, N. ¥,

SPECTACULAR Approval serviee for
calleciors using Internatlonal junior or
modarn n]buma. Lowwy. Arcadia. Calif.

any commemorstives, alr-
wes, older issues, 70 vari-

fc to approval
efferson, Lex-

500 . 8.
mails, higher 'n'

eties ﬁ.ﬂ.rl‘ntﬂ Hogan's Et.unps Ashi-

land, Wis.

HANDSOME :nn'{ oo in
L, Hommen, 1 T‘%‘chu:ﬁ' Canton,

book,
Chin,

BELLING Out! United Siates $10.00
catalogue value only §1.040. Bix lots $5.00.
Vanduren, Mourovia, Callfornla.

OFFORTUNITY! Gorgeous lot wlu:.
trinmgles, diamonds, giants, mid.q)et.l fngn,

airmails, and rallroad stamps, Also Sey-
chelles, Djlhﬂl.ltl Mongalia, Angola, New

ng only 10¢ to ap-
vden, Box 396, Niag-

NEWFOUNDLAND—100 Mixed -Ln.mu
0. Oliver M. Arnold, Macon. Mo
FOUR Motamhbique trinngles 10¢ with
approvals, Vargo Stamps, Racine, Wis,

1000 MIXED U, 8. Many varleties 25e.
2 1b, §1.00, Eolona, Troy 3, Ohio,

DENMARK — Duckling set ecaomplete,
Bend :I.lx. Aﬂﬂllli. Buchanan, 307 East

Iird,

AEX'TURE—DI.smmmt Real *‘treasure
trove'' of foreign stamps. Lots of value,
fun and surprises. About 150 stamps on,
afl per—&1.00. Supply lmited. Johmn

IT'S Fun collectd colns . sk album | Bues. hi atives—10c. | Brockman., 41 Lake Street. Mavwood. TIL
SOTiding MpAOSS for cand Haf ni.ﬁllmm]. mﬂ”"”"“‘ 3547 20t St Astoria, N, ¥ 56 DIFF. U, 8. or foreign airmail, com-
or pennies, nicke dimes BREAKING Collection. $1, 82, 35 cash -emml;i ete. Approvals.
haives, only 25c cach, Bens !.‘f-nl.n Co., Iots. Satisfaction gusranteed.  Ethier, | view Co., -IHE‘II Pl.rkﬂ“'. (-1 Lm.lI.u II.
West Washington, Chicago 2, I wa, Canida, Ma,
i DI Hepd cone, ATeronf G | MASHINOTON,, Beronaial 5t 2

o - n ates and for RpPPIo
wood, Cincinnati, Ohio, Yokums, Box 1327, Ban Antonio i’p IUHE' 1944 41A



1271 DIFFERENT Stamps including Free
Fighting French, Haltl, Johore,
oniy 10t to approval applicants,  Heich
E.t-nmp Ca., -l“ Eenmore, Chieago, Dept.

135 ALL Different O, 8, £1.00. Old, mew
Issnes—Comms. , tage, dues, {AMOUE
Americans, airmalls, ete. s
Li:htl'.r cancelled, E'rul-mnb:ﬂd to plense.

r foreign pEckets
a5c. 11 packels $1.00. All ﬂjmu'r:nL HBar=

CANADA 100 Different 25ce—approvals
all countries. Lists, '."h:tnr.ll. Stamp Co.,
London, 4, Canada,

PREEL Ths Siamp Pt Sond. e
m Identify all dif-
ket strangm,
fascinating stam asnin-H
vina, Monaco, 1‘-|l-'|-l- Cyprus, ele..
¢]u|ﬂng n‘:ﬁ]m amm animals and strangs
amrnﬂl applicants

nin. Approvals sent on request. Armour jnﬂlmtn: Bu tna'u i.m: on  Htamp
Albans, M. ¥. Compnny, B ﬁ ninis, Maine.
FREE BL Htr]-um. pletorinl and big sur- FREE! Luinrd Is., Cayman Is., Turks

tamp Co.. St
to approval applicants, Pio=
?e: 414, Pasadens 18. Californis.
lﬂﬂl] GRABBﬁGB 15z Each. @ differsnt
81, E' Free French included
e, '1!-' 3 Bingamnn, Reading Pa.

“THE Best'—United States and Phil-
Ipplne Islands a ovals. Largest wvari-
eties, Lowest ng prices in America.
Btomp Company, Albany 3. New 'i'urt.

FHREE United States pﬁma lst. Pos
de, Mark Hanna, 335 th Avenue, !'H.l.i-

burgh, Penna.

" FREE! Gompiete “Tnited Btates" sl..a.mn
catalog with 1,000 illustrations! Send 10c

cover mailing. Harrls & Co, 137
Transit Building, Bnl an,

BRITISH Colonjes mk:h only dc ko
approval _applicants 137-A Bth
Avenue. Rosclle. M. J.

HPOT Cash pald for stamp eolleetlons.
PH=gwin Company, Vineland, N, J.

A "RAM'" Tink and Corvell Iu
with approvals, Knopp, Box 1381 E
tal. Conn,

BPAIN 50 Different 10c lo agruul ap-
plicanta. Paul Rawden, Bax 30
ville. New Haven, Conn

5 DIFFERENT B0~
ratives, be, G::rhnrdh iwtniliu Grande,
Austin, Texas.

1000 MIXED
2 Ibs. §L.ODO.
Ohio,

ﬁbﬂ new  2hg,

P T
Weatherby, So Euclid al,

“UNITED Biates only."
als, Rtuunnblu prices.
apalia

GLD Phonograph records are valuable,

o Bing Crosby, Louls Armstrong and
others are severnl dollars each,
Write for mllu:tnru catalogue—§1 60, Haol-

word Pre m Record Quide, PO, Bax
6. Hel!rwood 28, Calif,

EHDEY Mountain commemarative sheet,
rgest U, 5. stamp issued, and 33 T. B.
1|d1n commemoratives, airmall, rev-

enum ele, Catalogs TSc—To q;ppq'm,-n] ap-
plicants for 5e. Curhan Stamp Company,
Gloucester. Mnss.

18th CENTURY U, B, commems. il
War TEVenues, hattluh.m 35 and 81D
stamps free to T rovil applicants.
Metropolitan ﬁ:a.mm, A98-C Hrosdway,
New Yark,

PREE! Canadian sets, royal wislt,
Oearge 'E'I uenrge V. coronation,
:ll:tu:n approval ‘applieants,

is M, th Orange, N. J.

CDM'F!..ETE Mint commemorative s
{rom !I.ln.n-chl.:.'ku.u 1.:Il.ll. l.ttl‘l.l:l.l're Eﬁ.lﬂ.ul
nl.c'l,nrlail—avtrr st dg proval

plicants an. 130 (Z) E'I.lnbun Bt..

rocklyn, M.

WEEEKLY GStamp Magazine, 28 weeks,

Balter approv-
Box 488, Minne-

25e. Stamp Jeurnal, Ealamarzoo, Mich,
FIND Btamps worth fortunea! Bix big

{teims ! Q) l:.'-nunl.rlu“ packet;

l:l.qthuuti. Qwalior, etc. Packe roe Fuss

Enns, ttc.
and sell, Alamps
worth up l.u £10. I}ﬂu nrle:u! Everrthing for
only He to n. servico applleants]
M_ut[: ELu.n:IJ nﬁ.‘nj‘. Department Bl-R,
Camden. New Y

DANDY Un.lt«bd Btates a
lmmrdlall:]r E'ul]in.u..
5t. Paul, Minneso

U. 8. Mixture, § Iha T5.
tra. T. B. prlce :IlaL B:a.n.le:'
35-P Park Row, New

rovals. Write
cott Arcade,

" Gibbons,

FREE! Western B packet.
P‘outnm Jc. Owens, ME% Bay City,
Michigan.

FREE!

Hritish Em&lre pocket.
3e Williams, 608 Ar

FREEI Ptlm*
Postage 3Ic. Rober
City, Michigan.

42A POPULAR MECHANICS

er, Bay City m:ﬁe

rexs set (facsimiles),
, 40 Buollding, Bay

and Calcos plus 60 different Inl.nt Gbo. VI
coronation rr.uimr stam

service applicants amﬂﬁ
Tatham Btampeco rin

:u: un:l.nn.
-30, Maas.
WOW! 510,00 Wdﬂh af fun for
loef 500 Iurﬂ.fu. . unearted
uuplctcdmlmnl! on of paper) Jjust
ns received from the church missions and
other sources, Africa, Bo. Amerl Anus-
tralis, Ohina, Philippines. Dutch s,
e (0 oot Mtma:
E:uuluﬂn.tu to 25c or more
P s of fun In
stampdom—and you might find something
really valuable! Price only 10¢ to serious
Ecl'?:h:-lt licants| Hﬂnnu' bg: it m"
l &M Rmp
o, 22, Jamestown, Mew Work. i
'E'TGTDRY Packet free—Includes stam
Tanganyika tsh

mhr

ﬂc'lnrilm. n.1ﬁmrl.ﬂ. ﬂund
T, uﬁ
Bm;’ tnmp Company, Dﬁnt.. PH. ‘Pm

55 DIFFERENT Uniled Stales Sc with
npprovals, Bookman, Box 145-M, Maple-
wood, N, J.

UNITED sum approvals complete eov-

e, finc qua. atirnctive prices, Sem-
m'e Em 438, Coconut Grove,

ETﬂHFE E:nt on %‘i’lhuu_‘uutlﬂﬂ%!

Eflml'lurn
H.'EJUE-‘U Census commemarative seb
Iree with approvals, Pladon BSinmps,

1717-M Idala. Taoleds, Ohla.

BELGIUM, 33 Different only 5c to mew

rova]l applicants, Charles Mangels,
1B4-13a 111 Road. Bt, Albans, Y,

3_DU_5.Ful.znﬁ uprmrah
Oriest: 409 Oak. Davenport, lowa,

FREE Stamps for details. Waller
Hoenes, Dept. PMM, Cologne, New Jersey,

FREE, Complete Cuba tobacco set with
appravals, Semincle, Glenburnie-1, Md.

WIDRLDS Largest diamond and triaf-
f stamps, free stamp magazine, stamps
rom fAghiling Free Frenegh, stamps {rom
25 different United Nation countries, ple-
torinks, mirmuils, big bargnin bc wltﬁ ap-
{I‘M'I-'lllu Capital Biamps, Dept. 2, Lit

178_1. E. Commemoratives, al.n
100, S00—25c, Box 457, Newark 1 ‘H'

STAMPS Wanted b:? I‘.hm da of our
readers,. Your ad In this space will brin
you some nice orders. One advertiser sol
50,000 stamps. Write for tive proof.
P, . Johnson, Classifi Advertising
Manager, Room 301, 2300 East Ontarle St.,
Chicago.

CAMERAS, FHOTO EUFFLIER

FILTERE, Bunshades, fliter holdera—
limited supply—fit any eamera.
pre-war aluminum, flters of solid wﬂul

T
{mlau. Filters available in ew

passible to obimin after presen
i= exbhausted for the duration. Send
§1.00 per item and lens diameter, shi np‘i
Fmiiw.ld return_ mail. With every arder
or 1 holder and 2 or more filkers we will
ghip without charge a genulne aluminum
sunshade of the same sime. Act immedi-
niely—this offer holds only while
frﬂ:nl supply lasts Abhsolute “H#m-
Lnne!uarmmd ar your muneg immediate-

Order ship same day re-

uul.ﬂd VX cm:un{ 818 Central Ave-
pue, Indinnapelis 2, Indiana,

WE Fay top prices for used cameras and
photographic nqul;pmmt. Tum your idie

i:n.nql.-r& enli printer, lenses, develap=
ec!u!pme'n m im.n m.ih.. Juat send
ist of what ?'w make,
mudl:l i%‘ condition, Wl: 'lill 'wﬂl.! o
at once, tolling you what we'll pay, Pre-
E:E.er{wén lisrtrggd IDE?EEH-}EME:EEE
singe, 1890, 2 mw Ave., Depl.
F-1 E::h.lu:n Iu noks
mmm—mnd r own. Kit of

lars, Cra L
Eﬂ:nee:ig B-?I;“:il—f'. I:;luusul;h mﬁﬁ:.
c&ﬁ or

HAVE You a ﬂmﬂ‘l?

number af
showing how to man better pictures and
£arn money, American I'hnhwl.p.h:. 116
Camera House, Boston. Mass

MAKE Maoney in photography,
quickly at home. Easy

perienoe UNnecessary,
neation sufMeient. Beoklet and require-
ments free, Ameriean Behool of Phi
E;u""h"n 1315 Michigan, Dept. 34332,

EE

O1L Gu]m
h{:bbr ur

ool, 1316 H’.l Depl. 3484,

War

time "] Bass
ul!tﬂl‘.";lr ﬁ" Aneat
Horelle re-

available,
for quotations. &muﬂ!m -

gnteed or your money refunded. Bass

S el e, e, 6%, o Sari
u ' A 147 .

Gompany, Dot

“[:;!.B‘.E[I Bpot cash fm' namnﬂ.u. lenses,

noculn maovie or PO
tors, Send full dumEunn mail, or
u’ Over 30 Years
honarable deal-
Bass Camern l::om 1T West
Madison Btveet, Ohicagt, Tindls.

FHOTO FINISHING

NGO Delay! Pletures refurned immedl-
ately., Elght exposure roll developed 'rmt
two e:rlnh each negative, or one
ment each only 25c Bend
day, or write [t,r_

colmn. arder
free ﬁlm mailers, pre=-

TFREE! Send n:nllw this ad for beau-
fiful 4x8 enlargement. (5iamp p.npmmt-
ed] 18 uga.rh.lmt pr].uu, 2
from :W'I-I. m' nvgum ﬂr.!.
Brudies, Dep
Im

Bx10 COLOR Prints from your 3Smm,

Kodachrome transparcncies, $6. cach,
Bend to Color-Tome, 4512 N, 38th, Bil-
walkee B, Wis.

-8 EXPOSURE Halls devel and en=
larged mammoth size 3da, prints e,
Thrifty Photos, Box 46, South Gate Calif,

by —A = rerr Pt Pl
ENLARG ENTE Eight Mhumn =
llh.'t §1.00. Bix 527 Iram ﬁ
Robert Renahaw, X313 JefTrey t... l::l]:u.-u
FPonna.
BEAUTIFUL Hand il colored m:uﬁ-
ments from % negatives: Bx10 H
]

11x14, $2.50. photo 50 extra. Bpec-
if pn]m.wFrml wrﬁme. Hnrnnruﬂ.

BPECIAL llr:prinl- mﬂu O-rdu':r dugpli=
cales af your favorite negatives now,
while these low prices nJT All prints
from size 127 to 122, 15 reprints for 20e;

t'ttu'l’&:'lﬂll]rmn $1,00, Send

egatives. Batiafaetion

Eji‘ Gublhtu R«um‘inl: Bervice,
x B31-1, LaCr

TOUR Favorlte tn:lu.k mntn.ru enlarged
sloe 8x7, 10c; threo for gquarter, 1:=uln_ Emﬂ
bﬂ‘l- ﬂEﬂ.l—l\‘H (flm}) 103&;
pert Btudios, Dept. 82, Deg Hﬂﬂﬂ Iﬂ'&.

DAR"I‘DON Stamps, photostam from
any 0 hundred. dﬂﬁ
'“EE'E".S‘;-;;. M. X.

Beientifieal developed
hn.uuiul dxi m:rlmlzmu. J0e f,ngnln‘l'.a?
Eh.u}n—ﬁeﬂim 107 Dewey 8t., Newark,

REFPRINTES 16 For 25c, 40 for 60c, Bax
}'il;ﬂ.aﬁnr; Bquare Btation, Dept, 8, Bufl-

d.uﬂlnpld Imr Mm

two enln t.a l'ru!
Hon returned llnm.ediar.elﬂ anh ro]l—
no mm%fil Entufn-:t.‘lm i.'ulmnmd.. Foto-

friend ackstone 1,

PHOTOS Copled
tas, Station A-113,

IMMEDIATE Bervice,
same day order recel
E; -war prices! Bixtesn a'ulrmlﬂd

EI:II'E Velox prints fram roell, 260 ﬂl'

Hc. 3—50¢. Ray Fho-
Cinelnnatl, :

Piotures r-.-hu'nad
Bmaahi]

enlared ar twu“ﬂun !‘lﬂlr enis

Itu- with 8 deckled- 18
reprintu from negatives IM. E-'lwd Toll
develop magle-¢ u tlmed ‘rn tid
and eu]a.rgad to 1z s We-
i 351!!.1!]. t] 'Il:l‘ 18 oxp.

lox paper—38 exp
goc: 14 exn. Mo 127 S0c: § exp, Bantam

?.'n.‘.. Regrints 3:-‘ g -ci.ﬂ:L. WE have g“. I

perfect 3fimm, lces,

mailers, deta.‘lla

Studics; Dept. FM-1, L:El?ul:.



PHOTOOGRAPHY For pleasure and prol-
It. Prepare at home. on schoal ed-

sufficlient. Wrile for information
mqulrzmenm. Amerlean School af
Photogra 1315 Michigan, Dept. 3451,
Chicago

TH.GUPS Photo Bervics, Troup Build-
ing. Toccoa, Georgin. 8 or 8 exposure rofl
film developed and printed 25c

18 BEAUTIFUL Oversize deckled

BE

m‘in and two enlargements with
25¢, Owlpholo M1, Weatherford,
mﬂllhm.

8 PRINTS, All enlu:rlnd to mearly post-
card slze, from your roll or negotives, 35,
Eﬂll;rd Studios, Box 35384, Cleveland 18,

T BNAPSHOT Reprints 50 for SL.00; 100—
§1.B5; Less than fifty, 2%
each. Fast service—fnest workmonship,
Hamuryftudlw. A=100 North Dearborn,

BIGDEB"I‘ §£1.00 "il’l.ll.ll In 36 mm. Anish-
today. 38 exposur

and date. teen exposures 75¢; =
teen exposure splits G5e. Free B
EXposure beautiful deckled con=

rolls
gt fnish with embossed wide margin.
'g:. Mailbag Fllm Bervice, Box Mﬂ.ﬁ..
G]:l.icl

AUTIFUL Enlarged prints (nearly
guturd slze) or 18 regular prints 26c.
Gmm. rofly H!:I.IEIM :!lmuih I‘-LDI} Bur=
ton Btudios, 55-M. R W York,
“CHOICE Film M:n—-ﬂ-ﬂl developed., 8
beautiful enlarged pr L‘.l'.lﬂw de-
lh'l:d] ar 14 hri'l.l.bnnt "Ll.l‘etlmu" prints;
rl‘-lll'ln* rints plus 2 fade-pr
anllrgemen re-'l'u quality and price
Past guality guarantesd.
Free l.ﬂvlr:. Crudﬂ- for un r.IntaIﬂ.e neg-
ntives. Depl. B3, My Studios. LaCrosse,
INTRODUCTORY Bl!!r—ﬂl: el
ments from dywr favorite negative. IS5c.
S‘Hglind Btudios, Box 411, Dept “'EM."™
ville, N. C.
MM, a.rzus, Lelca, ete, (excepl “Aer-

100" 18MIM, Used sound Alm, $1.00 posi-
paid, Lisc of complete subjects upon re-
uesk, Blackhawk Depk, PMIZ,
avenport, Iowa.

CUSTOM Titles for l8mm. movies, Col=
or, black and white, all professional ef-

fecls, Bay State Fllms, 458 Bridge Stresk,
Springfield. Mussachuseils,

MOVIES: Emm.-l16mm. War, comedy,
travel, glamour. Lists free. with gﬂl—:muu:
inm'rl.l.‘. dime, Keeley's, 43-FPM, nlng,

WATKIET Fuls girl, 8 mm. & 1 EL'
£1.75; 16 mm,, pr\epild

Complete 1lats u‘tj]‘:rany r:L. Wmmh r.u.r-
toon and travel fil un lamour sam-
Fll.n?dlmr. Jenkins. =F, Elmirn,

MBDRATDR-Y Direct mmlz fllrm.
rolls $6.00. 25° double

lmm_ %1 25_ Detelnnln: included. Am-
hu.ﬁ“g.dun 4T0-A Quincy Street, Brooklyn,

ﬁu”

BASS Says: Leadership in the glne field
ia apparent 1n IBI‘ um Here repdy—
16 mm, Sppa-

yvour cholee of
ratus, Wrile [nr quotations, Your

ﬂny immedintely on receipt, Write to
cadguarlers, & 'em, sells ‘em,
trades “em. Satisfnction guaranteed or
your money refunded. Comora Com-
pany, Dept. A, 1780 'W. Mldhun -Br-. Chi=
cago, T

[ E-R‘IHEIB “Burprise' mt‘tmzht- &mtﬂ.
ealarfil  titles) uArantesd.

Filma, Mi i Misagurl

" FILMB Bnurh ., exchanged, Girl Olms,

Bample, ta Ires, Paramount,
mgiut Brudﬂg Manmuu:h :I:tlinou

““THE World's Oreatest Passion Play,”
fmm. 18mm, and 35mm., Eacl.l'ir silent or
sound, Rent or purchasge, 'Ilﬂll &

Hemenway Fllm Co., 33-F
Baoston 16, Mnpss.

BOMETHING New, movie_screen_coat-
ing, Pree lHterature, Bnow White Screen
Company, Danville,

A5MM. Sound Ffeatures, sharts, news.
Rent. sell or exchange. Unlted Fllm Ex-
change, H. J. Bmith, Norman Ave., Avon
Lake. Ohlo.

BILENT! Sound 35mm. films! Technl-

color samples 10c.

Demsey, 1813 Brewart,
Youngstown. Ohlo,

MUSIO AND MUSICAL INSTRUMENTS

LEARN Plano ln 5 easy lessons By ear,
Flay any song—Easiest method known.
Amaring resulis—Complete course §1, Fres
booklet, ABC I'ilm:r ethod, Dept. ME,
ML Vernon, W. ¥, Box 145,

ACCORDION Whhud. Will_pay eash,
Bend deseriptlon. Metro, 31 Ba. Cloend,
Chlcago.

KODACHROME, Fresh stock! Daylight LEARN Plang! Fascinati BT
or Type A! Eastman puk:ied 25 it ruﬂ]n. chord tem. Write “Plano Bill :mﬁ’:
{ngm" &3 B0 each: tpald, cash | yemey., Toromto 3. Omiarle, D’tn@dl,

'I.itn order! WII shi :.u.g.m {Limit six SWIFTEST Harmon mr.'-hin e
ralls customer.) Standuard Sales, Box | course §5.00 (7 Lun t uly,

164, Kansas City 10, Missouri 618 W, 31, Los Angeles

16MB. Bound on Olm OWI EUMH:B for ACCORDIONS—AN ma.lu and slzes.
rental. List for dime, Orifin, 21, Ithaca, | Wholesale prices, Request latest catalos.
N. Y. We also buy accordions, American Ac-

CSALUTE To the navy,” Smm-l§mm,
silent-ssund films. Complete rental li-
brary. All latest subjects. Free catalogue,
(gample fiim 10c). CGarden Film, 317 West
B0th, New ¥ork 19.

¥ 85 400 PT. Reel 18mm. 0l ok "ita-

cury’’ expoa raln B s good eondition. Oruber's
’;EE, n DIE-30) %IMuuﬁ, cuﬁur 141 Washington 5t., Newark 2,
enlarged to 37 xd™  glossy prints. Se N4

Carty reloaded, 35e, 18 exposure rolls, TARANTEED Fresh movie film! Thres
nﬁnh reload 20c. 24-hour =ervics. Batla- spools double Bmem. $3.48] Six s Tol=
faction guaranteed. Free mailing bags 1.-_-: st m:l mma loading! ¢ t six each
llrjgl& EIIM. chhnlﬂuiuh leur&turr. 1 ship cod, Eu.tn!nn Eso-5,
H Bt., Rochester 4, ﬁs?o rna. v. . HKansas City 2, hﬂuwrl

4xé Plet 5’. b,
Imm 118 -.uEI'lm ne uu‘g_u X ‘.!-?t':ﬂﬂ

other guaranteed,
bmnllht lcn:l.u Foll develo and 8
l&ln‘:l:«l.lll‘et Mn. H:nl!. 12 pictures Haoll 18
ctores @0c. Enlargements on  double
waiiht portralt paper 5xT—30c, Sx10—&Da.
Coples made from any picture Tie. Pacifie
mﬂnll! Bervice, Box . Ban Franalsoo,

~ VELDX Deckle s 3c. Rolls devel-
d, two deckls a_}:—d prints each m
EH, 25e. Twa §x7 enlargements
[ Btu.dlu. Unfonville, Mo.

EVER Plcture an enluumenr.l 8
sparkli deckle-pdege enlnrgements and
roll developed 25a eolpn: 118 =lze or small-

er; enlarge reprints 3e. Enlarge Photo,
Box T91D. Boston. Mass
THREE Prints each !md. ne—.u.t.tre B to
B upqaur: rolls, Joe, § exposurs
De.  Reprints, ed I, Enst-
man Bude Iowa.

Bx10 BILK Finlsh eniargement—a250 plus

163N, $-q|.|.n.d pruj:ct,nru bought t and
sold, send dime for list. Anchor, 21, Ith-
nea, N, ¥ R

BMM.-16MM. Fllms. Free catalogue
{sample film 10c). Parkw Exchange,
1583 Unlon Strect. Brooklyn, New York.

ANE[:D Triple-8 'pl'puhrnmnl:ln dnuhle
Bmm, motion pleture f3lm!
pastpaid! Wurumr- c.od. L.Jnul: a rclll.u
per customer. Btandard Sales. Box 1084,
Kansas City 10, Missouri,

EASTMAN l8mm. Safety poaitive flm.
$4.00 per 400-foot rolll Three rells limit
per order! Guaranteed fresh ltucﬂ will
ship e.o.d. Pilmeralt, 4038 way,
Eansas Clty 2, Miss Mizsour,

cordion Co.. 31 5. Cleere, Chicago,
PIANIETE— Also organists).
lmp mvluu Ini ﬂl&?ﬂ“dm;enm
?ulu.r m—ggd.lg.nﬁl - let. Broad-
well Btudios, Dept. H—F, Coving, Calif.
RECORDIANA—For record  colloctors.
See_ad under “Hobhies snd Collestlons',

T PLAY Ell'in'_r ,EH ano In alx weeks, *Write
send course AYE an oval or will send
Flanow, 670 North HKenmore,

ilouywmd 4. California.

IIAN Music, six 36e selections §1.
fﬂm:l a.'l.dhr m' pl.nnn 1 Golden Gl't-ll Pub-

Heatd kland 12,
s Telegraph, Qn
EDNGH Published, Examinptlon  and

melodies fres, National Songwriters, 6603
Bunset, Holl

T POEME Wanted for musical sciting.
Bend m for immediate considerntion.
Five Star Music Masters, 630 Beacon
Bullding. Boston.

BONGWRITERS! B.M.I. Publisher with
established radio program aecks new so
poemal What have you?! Prof s
slncere examination fres! High Adelity
recordings made, radio Music, Ine.,
16850-B Broadway, New York.

MUSIC Arranged. Songs published.
Frank Wildt., Music Publisher, Lancaster,
Pennaylvanio,

35MM. Sound films., Bought. sold, ox-
changed. Lists. Star, Whitinsville, hMass.
CAMERA TFilma—100 It Mmll;u B0

Elnenmmmar_ln Weston 64, $4.85: 13
Bl Westom 24, $1.89; prices tnetude
ing. Movie accessories. chemicals,

lk films. Free It.:.;;:auhrﬂ, Fromader

Et:;np. IT‘I’LH Studlo, 4006A Irving Fark, | Geners, Davenport, Iowa

ROLL Developed and 8 Benutifil en: | for aspn s e, W0 camers flm cata-
et 1,107 fine; gt Pttt | Svon Hohones '
coin, 13 ex. d4e—16 x, BOC—34 ex. 100, | SEND Stamp for b, G cata-
Reprint  enlargements 8¢ each.,  Alden | logue.  Bterling's. "Karthampton,
.F'hl}tm Fi 3 Astor Bin., Boston, Mass Enston, Pennayivanis,

?Dd and 4x6 oversize glossy
rlnu ure 0e: 12 exposure
mmura Overnight servics,
I.‘:lu-mut Photo Service, 1318 W. Columbls
Ave., Phtlud.e:lphLu 23, Penna,

Offer 8x10 professional en-

BPECIAL
Inrgement from your photo or negative
ﬂu:ﬂ,‘y l.’l.l:l.h!lhbd Price e, Limit 3 ple=

J)u Immediate delivery guar
l-ntu H-mdf:lrd Sl.ud:lm "I'I.'Illll& So, I-
L., EII!.lL‘IIﬂ a1, Illis

MOTION FI RES AND S0UND
IIIU[I"HE‘IT

WILL Buy outright or exchan f
16mm. sound subjects. BSend ynur%
my offer. Bard, 1480 Meridian PL, w:ah-
ington 10, D, G

EXTRAORDINARY! New 1944 :lt.llo[
Just publizshed, HNewest “Five Star'’ Koda-
l:hruml: hlack, 1lh.ll.e film subjects. Sen-
r.:llmu with’ nnermu aﬁlgnﬂhe
}‘rlnn—ﬁmeriuu Bales, Morristown, New

BPECIAL Movie film, Bmm. 25 fesi dou-
hlu—‘l.l.l'ntm 6. §1.25; Euper Dw.blu X, Pan
ndoor 60, oul.dm Buper X Fan
mmrﬂ,uu 54: $4: Pan Weston 12,
Aom .i“m fret wgmmms Es‘n
[
l:'h;:nlt, Eanngm'ﬁva Hew York 19.
LEARN Movie projeclion, management.
Free entalog. Glve age, Theatrs Instl-
tute, Elmira, W. ¥

MM, 1EMH'.. H:ntals. thhl- 1'.'": 'DI‘-'t‘
reel: sound featu $4.95. Free lists.
Mational Clnema, 71 Dv.:.r 5t., New York.

Gutdu-m.' nl‘l.*t].' ﬂlm 100
@ Bmin.,

BETTERFIX
feet 18mm,, $2.60.
l ﬁ,

I 'BUY Hell
18mm. films, free,
510, Brockion, Muu.

aw . unl:. gof 8 and
lﬂ Harvey Irls, Box

Plano scores,
ng, Box 34, ‘Fe.r-

POEMS Set to music.
chestrations. Bob Standi
dun, Que.. Canmdd,

to musie,

BONGE Wanted: Poems set
Free cl'mbl'l.uuni: B-nﬁ:l.tl.m. Hollywood
Bong Oulld, Box 3230, Hollywood 20, Calif,

BOMG Poems woanted, We write the
musie, and teach.you. Ask for sample 10e,
g. nlguﬂnaanrm 26 W. Hazeltine, Kenmore,
G & K Bong Service. 1587 Troadway,
New York Questions amwnmi
melody or i::m: l1. 0,

PDR. Sale—Old  wviolin, Anuu model,

25 size. Perfect conditlon. Box 283, Oecl-
wein, Towa,

RADID Singing ys blg money. Bend
50c for lesson on micrephone technique by
Russell Brooks, former Wayne King solo-
kst Brokel College, 64 East Jackson, Chi-
Cag.

ACCORDIONS, New and used nt *hﬂle-

st ios Sars S TP BN, S 4
rect from factory. Del neipe,
Wabash. I:‘-hl.
SONGWR Wanted; de-
talls, free hu-ui: ‘I.I'lrtl:tr. 2 ﬂnzm Ind.
H.DHG Poems wanied. Free booklet, full
ticulars. Write. Bong Bervics, 331-0

st 46th, New York.
BONOWRITERS — Professional offer.

AMM.-16MIM, :Hnm movies uxmrmtd.
bought, sold. Free particulars,  Multi-
prises, 171 Euclld, Bridgeport 4, Conn.

Edward Madden, 1300 Lodl, Syracise, N ¥,
JUNE, 1944 . 43A



HAWAITAMN, Ep-:n.l.u.'h tar music. Wide
choice. t advies, h%:l ers experi-
enee. Edsdl.a Alkire, Easton. Penna.

THOTT Jln pi&:rin: offers plensure. prof-

Its. Amazx COuUTse EUArRntecs o=
Fults. MH:: Puhlicnllu'ns ton. Penns,
EUI'IAR:IETE Teaching pays well. We

train you. Earn while learning, Guarnn-
teed, Al‘:irl.- Publiml.lunl- Easton, Penna,

BONGWRITERS! ﬁ outstanding
Erupmiﬂun. Hibbeler, ©5, 2157 H. Avers,

LEARN Fopular planol Write
Eey. 111-A Brondway, Glendale 4. l'

LEARN Popular ol Play hit sa
in bunlieru.wﬁul style. l=in.1:|.l||.t.|:| Eend dlm
for umnlu arrangement.  Home-study
folder [ Christensen Studlos, 781 Kim-
ball ] Hnl! ‘Chieago 4, TI1,

EONO Foems wanted, Pree examinatio
McNell, Master of Musle, 510-FPM Sou
Alexandria., Los Angeles. Calif.

OQUTETARNDING Hungrlﬂnz BECVICE,

es Moines,

Raoscoe Barnhact, 1330
Jowa.

WHRITE Songs. Bilg money and reputa-
tion, \'p‘ru-u for infmmn'tlnn. J. Gorden
Pub Co.. 201 M. Hoyne Ave., Chicaga,

BEFGRE ﬂendin; your poem to st
a music nﬂ: r mmmar -

el AL Hoq 2110 Beachwood Dr.,
Hollywood 28, C

EDNBWRITERB-—E: d po::rl for imme=
dinte examination and free dig=
tionnry. Richard er.'hera. 24 oods
Building, Chicago,

EQONG Poems wanted: Write for free
instructive booklet, outlining epportuni-
ties. United Musie Corporation, Dept. 14,
Salem, Indiana.

WANTEDI| n
We arrin ke, B 'pu Il-sh
Stndica, 1

GOOD I-lwu!c f.nmpu::d to good words.
Musie printing. Reginald Belcher, Chat-

m, Mew Jersoy., Established 1910,

HELPFUL nmn an hundrtdn. nI sub-
i te, Catnlog free. Fopular M

. (C-43), HIZIJ E, Ontarin, Ghbm

RADIDE, BUPFLIES, INSTRUCTION

WANTED: Used radics, Battery or elec-
tric. Best cnsh offer, Graviee Radio, Ken-
nedy, Alabama.

RADIO—Clotk attachment turns pro-

grams  on _automatically. Lmble Inex-
Bennive Clreular. Veatvold, s

MAKE Simple, tubeless, batteryiess

distance-getting  eryatal codios, ;yslnl
and illustrated Insteuctions, 258 peatpaid,
Allen, PM427, Clinton, Mo,

BRAMD Mew, six-tube, n.c.-d.c. super-
het kits! Other radio plrlzr Complete
price list, 10¢, Meivin, Okin, 215 Bryant
Ave., Bronx, New York,

I:'l.l'.l.‘i"E Musle and other sounds Epenk
your words. Artificial voles easily made
from spare radio paris, Instructions §1,00,
R. F. Calkins, 12923 Bt. Marys, Petroit 31,
Mich,

Wolt

Witvc.
[i]

melodies for songs.
sell. Superior Song

POR Bale — Oscillators $38 50,
chmeters §30.50, Spenkers, all sizes,
‘Tubses, the hard to get parts. Freck Radi
& Bupply Company, Asheville, N. O

REVISED Plans 18 leng distance crystal
&els, inclading ”Rilﬂﬂh‘l.‘l:ﬁd r{,q
ura.mrlaah_sw O Hampton, Haﬁllrd Calif,

EUILD Imprnﬂd pxien Jond ervein] a-
dio. Complete detalls, 20e. Joseph Amo-
roge, H-4, Hungary Hoad, Richmond. Vi,

RECORDING Discs, 15c each.
them yoursslf, Slmple. Mo chemieals,
Mo equipment. Material available every-
where, Complete instructions 50e. Haytor
Laborntories, Lynwood, Calif,

CRYSTAL Rn:tlu experimenters. Short-
wave diagrams Iﬁrﬂe. Hulet, 20 BE,
asth, New Yark,

““TOP Pricez paid for used  small
table model radios. Unltz-d 2309-C Law-
renu Toledo, Ohia,

ERIAL Wire, best grade, 4¢ foot In
JD'G hun lots, 3¢ in 1000 foot lots, Mo pri-
ority. Lew Leibee, Hawthorne California.

FREPARE Now fm.' lrmmdmu ppoT-
tunfties In new felds of radio nIt:r the
war. Training for federal llcenses. Write
for particulars. Amerieann Radio Insti-
tiate, 52 East 23 Biresl, Mew Yoark 10,

RADICO Service men and experimenters
send for our giant radio eatalogue, Bave
dnl:tnl‘ﬂ. Uniuﬂ Radio Co. (1000M), New-

H.'BLFFIJ'L Radio books. Tp-to-dote list
frce.  Popular Mechanics Press, (C-43),
200 E. Ontario, Chicago,

44A POPULAR MECHANICS

Make

BUSINESS OFFORTUNITIES

ART Your own electrical service sh
Ell:bu ﬂlu.utrut-ud course shows how
e

vacuim cleaners ﬂ‘ﬂ.‘lhih%mlﬂ‘llnm 4

fiblos ARd othier ApplaD dets, “m“" Frée
ng, ins B ou ]
bocklet, Facific acn& F 63, 4703
West Fico, Los Angeies |
LLEUHA.HIUALLY lm:unad. men = Own
and operate general appliance repalr ghop,
Complete, llustrated course shows you
Welding,

Free lite
Dept, 1i1 2635 N, Central .ﬂ.ﬂ!

START Your own business on our eapi-
tal. Alwavs vour own boss. Hundreds

:.erlse u,nﬂ&tn SE.{II:.'I l&pﬂﬂ ltlfuﬁ !'EIE
Br YEnr o supply & BquipHen
on erédl 00 home n tles.  Selling

[ lence unnecessary to start, Waonders=
ful opportunity to own plenzant, profitable
business backed by world wide Iug}}lﬂ
Write Rawlelgh Co., Dept, F-T- X
Freeport, I

" FORTIFY The turura—El.u.rt. own busl-
ness, home or office, o peddling, llttle
?iu'ﬁéuﬁ?“‘l“z’f“%umm .‘zq’im““'m“’"" Fiite,
Baox 177, Des Moines, JTowa,

STMT Home business making statuary,
plogues, art goods, . BOUVENIrS,
e et L
your own flexible molds, Amazing profits,

nl um

uable folder free, Creative
{PME), Glencoe, Tllinods,

"".BIEI'.EII:I[ER - Jmtnnu. Ohio, publishes
winning schemes, Dldf'Mrtul-H far-
Lo llth year. $1.00; mnm:nn?l', S%rn.

MAEKE Money at hnma Hew booklet
cantrining t m for start=-
ing mall or local III:I.E Price 25¢,

Box 23. wincket,

Cordin Pubililh':r-l
R. L

ESTABLISH Good business now, Assure
yourscll postwar independence. Free lit-
eralure, rnornr] Industry, 19338 Griggs,

Detrodt 21,
business l:n_

Michipgamn.
BTART Your own
tUme, MNow is ir chance,
blication lll big mnil 1r|I ahnw ;ﬁ“
mﬂ;ns :mn Hrighton st :IE'L Broakly o

ow, Bend to Norbert

BELL Books and courses b ma.u In your

spare time. Biddnll, Atas , Callf,
START "'Boap Faclary' p.l hl;rmu-. Mo
Amadng o tunity, Lit-

machinery,
g{flu!& Ires, Kemico, BM-8, Park Ridge,

CO-OFERATIVE Collection System cool-
Iects bad debis for twenty cents each,

“Complete Biartet i L -
Operative System, | B-t?;‘ﬂt;? ch‘:l W
RECLEAN Used motor uil far wud!t.
Costs very Hitle. Form

25c.  Oeorge,
B Btenton Ave., I'I'Iill.l:be]pth.-l-vl. Penna,

MOLDMAKING—Plaster Casting, l:mn
?lete- Tormulas—{ully  illustroted,
deal Service, RM-§, Park Fidge, Ill

BELL -qu:'-rl noveltles by mall. Big
profits! 25¢ brings samples and whaole-
sale catalogue. __peﬂaluﬁ, Bristol, Va.

EI.'ITER Times will come your way,

pnrl.unlti:d galore In Mall

v
e, Bel e for weur copy todoy.
Z!;'nrull;dl; er'u. 26864 Harrls Place, Mor-

VIT.I.HIH Dl.itrlbul.m'a making big mon-
ey! Packed under your label. Literaturs
free. The Gibson Company, Harlun, lowa,

ty In & business of
your own. Write. Bchroy Bystem, Box
g‘.;uﬁlh Haﬂtl Slation, Los Angeles 21,

HOW And where to obtain ca
explained, particulars free, 5
Wapakoneta, Ohlo

UPHOLETERING,
itable. Easy learned
shows how, §1.20
Institute, Hx 385,

BIG Profits, make umI fit B.I.'I.'.h B is,
Particulars. Jul Corssen, o Texas,
Bt. Louls 18, Missouri.

WE Start you in tmeiness at homea,
sparetime, H.ml:nz $10-820 weekly, selling
by mail, Driseoll Sales Berviee,

Denver, CBCIG EM ATTLA,

tal, Fully
Servica,

Blhlinma.nd Pruf-
lld’. 'B'rhﬂll b:l:'jn:

PROFITABLE Business end ldeas,
26, nda Ent 10 Lexi i
Weth:ar';ﬂﬂd [ Egnﬂ{m' =

START Your own ma e y st
home. Mo capital req far
particulars lies. American '!leul

a1
era’ Bervice, Hatfield. Penna.
INCREASE Your income m
tunity of unusual me nt.h}u "ﬁmﬁ
in D, ‘Eins 4216-A You Street, Sacra-

paiidal

making with Ires
plans. instructions
ams, (331 Kimbark
Ave., Chicago 37,
BEFORE You [nveat in mall gelling ven-

tures investigate our “‘what ls fu=
-Fa:r:.l;m Houston Maupin, Tipp City

MEN—Women—Plan for post war con-
ditiomns; Im-uklet. ﬂmtrlh.l.ﬂz eollection  of
127 mun? ::llnm free. Morrill,
Box #47. urhsmnu h, N, H.

MAIL Order information l-l'lid lLu:nrl:ﬂ.-

fteed offer free. Bax 487, Lawel

CAPITAL Seekers—Interested in raising
§25, or mare should write to Amster
Lecnard, Fox Bldg.. Detroit 1. Mich.

TOROW D:umhmu and grow rich. Box

423, Eellogs, o
WHOLESALE Erchandise; iness
ns; offers. Partlmuua astamp. Chase's,
calante, ma.n_

Marh mu! whil'.t. multi=
Elmd. ﬁn glnzed, Compositio

Bo:l:'?BIR t, Louis, Mo
" OUARANTEED Incomel

mowers, §800.00 reperted! $2.00 capitall
Mowors, Janesville, Wis,

INBIDE Beoreks, makl quiek cash.
Details

free. McEwen, :H:Ix 190P, Lock-

pork, N, Y.
GET Dullars mall. Gulrl-ﬂtbﬁl in-
structions 10c. Terrill, Bogard 3, Mo.
Artificinl marble in col=
§1 brings complete details, Martin,
TiMd New Utrecht Ave., Brookiyn, H. Y.
GROW Oreen vmtlhlcl. in cellar, gn=
rage, six days. Sell hotels, grocers, (Jom-
ebe instructions $2.00. ‘I‘ﬂmpl:. Bax 533,
tatlon A, Bt. Petersburg, Fl
PREE—Bwenenburrs “I:Ii#ine Lave," Bzu
I M%cnahurml’rw tage :I:urmbmh l:nd:
I.IE.. Hzle?:‘r 140 41, New York,
BUILD Miracle hiomes, Yun.ra Others.
Enjoy prosperity. Particu Chamber-
]EI"«EH Co., P?ulmons Buildlnr. Pitisburgh,
TN,

Grind lawn

0TS,

END Money worries for good!
Collier's 300  page

mall order business
course teaches Ieau:lm:nl mail :rnlf.-r
lechnlgue—How I!n.ﬂllr!

make
huma im bﬁ;ﬂ: time, "ifd.llm e fold
HII.LK‘INB ‘Wuted. :ru.rlr—ll.ivuhf'pﬂl-

aibilities Remove

isps, u.ﬂ.tl'a tmm llurnirlum castings; elec-

lruhrl:lc process—no  beols reguired. En-
£1 tﬁr camplets process tevelatbon.

Inﬂu.!l.ﬂil Metal Service, 20 East Jackson,

Chieago. Illinols.

WANT More money? Start your own
casy, fine maney-making business now! Mo
maore bosses, no depressions! Prepare to-
day for after war. We you how!
Particulars !!.1,-:\1. Raoy Company, Boot

Newport Ne Irginia.
-H.M!P‘DE& 'Thru 25¢ mailorder sellers,
10c,  *“Mallway,” 1420

ﬂtena anm ChrLau . Texas.

START Manu]al:*tnring gunranteed new
article for less than o dellar. Hatlenal
demand. Detalls dollar, Emil Castle, RL
1, 198 . mch]g!n.

YOU Too ean lenrn hﬂw to make, !!ﬂ-an
or cast real plastica. stamped
wvelope Box 468, pmnsvmg_ THEXRE.

LIFETIME Bmlnm steady income,
Bpom prices now. nf sewing ma-
chines. Book 1r|.r-tru.t:t|.nm $1.00. Connmn,
IH E E. T4, Portlnnd,

RM — Pla.ltl Wi

BERFOR
elutlc flexible mol Hquid,
ﬁmt with instructions §1.15 nu-lnl.id. Gal-
8700, Plastie Products, 1410-13 Bel-

mont, Chicago.

R.l.E.H.R'U'L. Eheep are p'rnﬂ.hi'h'll:. Write:
Addis Helley, H!lywmd Calif,

tantal profts. Gllbert :::mfﬁ“’ “i5s
stantial pro AN,
Ocean Ave.. Brooklyn, N.

VALUABLE Advice in vance on how
to make maoney Tk Detu.ils free,
Unusual Book Mart, 242 North Park, De-
catur, Illinols.

ua.x:& l.[m:r.'_l' by mail. Send name for
11234 Rail Estate Trust
.'ﬂldq_ I'h.tlnd.e!gh:la 9. Penna.

MAEE TInsecticide ray.  Directions,
materials, 35e mln.':.p Bouth Eden,
Baltimore.

BOAPMAKING, Learn home, No ma-
chlnrﬁ'. {Stamp.) Posera,. AM-4546 Bart-
Tett, Milwnukes,




FIVE Bilg mailorder magazines 20e,
Lewis Compnny, BI-M OCarpenter,
Park, TIL

BENSATIONAL—New Castone @ u;

earth, for

ng pos
Products, Hﬂﬂ-lﬂ Belmont, Chicago.
OVER 300 M making opportunities,
{,Mm ﬂ:cl;llifp n.'"ﬂnx i

home or office,
Elmwood, Conn.
T MAILORDER M nex, opportunities,
ant mails 10\': oll, 2002 Maorris Ave.,
irmingham, Ala
ESTABLISH Independent, rofitable
mll nﬂler business, Proven 10e.

King, Box 111, Clsco, Texas,
\rrrmma. Wholesale!
l!!t.l.t:ulv.i Faoods, Drawer 9128,
oS,
COBMETIC Concentrates, Adding wa-
cosmetics, Write Geli-
tabs Company, 633, Stamford, Conn,
St o SRR s
mall, wholesale, Tremendous demund..
profits. No capital necessa
tl.¢ Omulll- Envel Bervice, Depl,
ornla, Omahs 3, Nebr.
PLABTIE-UD"I‘E—HnM plostie!
uu, protects wood, ulu.u:r uhjul:n. Clear

Your labelsl
Btation 5,

§

E“

1

nsparent or a color, Sample 1I]u.u1.'l.'.
1 tll! tpl.l.d allon  §3.00.
Ddl.u: 3, 1410 Belmont 13. Chilecaga.

—EBELL Guarantes ﬂre shers. Tn-
mndiunnlll.sr Pﬁe ts Glc, T
“.l.ll# memh!ndlsz. Huﬁmul.
Box Mo, I.E Duluth, Minnesata

T COLOR ﬂun.nrt!.e with -memi:;l- Big

money n style poltery,
ths, rrthunl. moulds, Wishing-
wells, stiucoo-rock, lnnr:hn. Marbling, co-

ment water-palnts, sample,
Hteraturs, pletures. I-to].l;g'wn:f Emmgn-
Crl.l"l‘., Wonderland, Hollywood 46,
ACH mall our liternture. Good

ENTS—To
rofits. Home I:usim
roadway, New Yo

Muoywood, 1133

TURN Accounts Into cash. Giood In-

EARN Money evenings, nupsl:i and du=-

come; quick results. Mational Collectors, | plicating comic cartoons for
Mewnrk, Ohlo Adssrvice, Argyle. Wisconsin,

GET Into mall sslling. Prepare mr Iu- PERPETUAL Increasing Income, Parc-
ture, Start sideline buslness now., ticulars freel Happiness, 4318 Seventh
dld opportunities.  Interesti u tahla Ave., New York 1.

tions immedinte I. nh:. Pru.ﬁs
rml.n' Magazine tells
and premium offer, Eh.:b-a:.n.n Pum.mh.i.nl
Ca., Sheboygan. Wisconsin,

CHARTERS: Delawars! best, cheapeat:
free forms. Colonial Charter Co., Wil-

mmington. Del.
DRUNKENNESS 1s a disease which re
gponds to treatment., Medical skill nln-'t
human sympathy successfyl with
liquor and drug cases, 60 Years experi-
ence. Write for free booklet, P. M. Nel-
son, The Keeley Institute. Dwight, TiL

127 WAYS To make money. in home or
, business of your own. Full partic-
%Igrr: free. Elite Co.. 214 Grand St., New

BRUSH Plating outflts connect to & bat-
tery. Mo tanks necessary. O paying
business at home ploting autaparts, Iul'.'Lu-
room l'l:l:tum;. blmlu reflectors, silver-

shop or experlence re-
E‘u :ed ﬂutﬂu rﬂrn.'iah.:d_ Free booklet,
. Ave. H Dweeatur, TI.

Ex'nu. Ih.c me—ﬂrnty menil sullin: uf
partunities, Write Knogz, 42 N, K
Chicago.

b MOST Read mail order magazines e,
ﬂrﬂ:nﬂ Cartler, 6954 North, Pitafield,

LIQ'D'ID Marhle—Caolorful. glazed! Moald,
brush, epray! Composition fleors, rubber-
lastic molds. Particulars free. Ha.rhlet:-

Bervice, Edwardsville. Illinois.

PLASTEE—Formula heretolore guarded
gecret now avallable. Cold process, cheap-

ADVERTISE In I'rulruu\re Mauil Trade,
l'l.nums for famous results. There's o rea-
som wlg'ad“rﬂsurs stny in year after

ller. Lowest rales. Pewikt
Clayton, Ban Francisco

.'ﬁ‘. nnlli
“PLANS, Books, co-publishing nuu or=
books, Ruilbcr uhu.m all kinds,
l-hill lﬁ

der
Household [tems,
Rennolet, B30 - 9tn_uE|t.,\_
~ FREE—100 Stamp nh.nbln NJ.I.I—trl:: on=
m:mant and ln.m.a nnupnn.. Dwtails, MFF
!HS' e—8c stamp.
Bhur Bervice. Box Savannah, Gmrill.
‘THE lﬂrﬂ'mmmvr pmtg:g T{:luuru:e uind
-ﬁm eecurity, and hunmmfl El:mﬁ.:
Iree. ntzian Institute, 453 M, Third
8t,, Ban Jose, Callf,

FLEXIBLE Hﬂnidu.

Elnl e. Details free,
nghlil, m Joseph, Mo,

TODAY'S Prize winning mall order op-

pnrt:u:dtar i’ul:l'l:lh bc.;lnu:rl hnpaa. Qb

z:nu:.n etiing

sales lit-
mnr:h:.n.d.ln: Write

ture, n.r
E:Iumw. Bt lair Bhores, Michigan.
FITABLE Dignified l'ﬂl-ﬂ“l'l[!tll‘r!l‘ll

posaibiLil

imitation markle,
bob Dykes, 51L0

n?nﬂ:unltr unlimited tles gmd
scrap waste lumber. Small
I'."-'ﬂpdtll rnqu.it‘rd. operate from home or
amplete n I5e neer, Box

Bﬁn&x Dem'er:

nd. ‘F]. :IDE m‘ﬂq;dﬁnininf;;l
ﬂﬁ;ule prices. mmmbﬂl.:
unh.tl 'al'll.un:l.n Company, Portland 4.

“THI To Make M With Hobbles
—H.i. or\dl:r work, %t atulnm. or
of ather hn‘hlﬂu [
E‘merimu. 1deas pllm £l. Fres

s of :m.n.m' unisunl books and Inna
528 Hanover 8L, L.

Fhl' llv!rld!ﬂ Gﬂnnl!cl‘.l.l:l.ll:
{-Euhcg tl‘!ﬂhnh “'I;hu MliltDnI:r
trade Journal 1 a..'me:inn. Ogérﬁmlt-ed,

Drop postal toda.?.

PAYING Mall business—Etam
. Oeneral FPublications,

ﬂlﬂl‘.

WEBER Typewriter Mechanles School
Bimplified hmtut.udy -répalring  Increns-
Ing. Hollywood 27, Californis.

“‘EDW To ml: thula Malds lmd P‘IH-

‘Bnoklut. e, Plut:rnn.l' 406 E. um Bt.
Cleveland 3. Ohio,
ATE Your
ware laws. Many advan . Iree detalls.
Research B u e, Delaware
Trust Bullding., Wilming WAare,

ur m:.de serviceable, Marvelous t. wWar
ess. Formula, source Supp com=
:m only $4.00, Blue Grass Service, 1833
tevens Ave., Louisville, Ky,
MONEYMAKING OPFPORTUNITIES
HELF Win the war first! Then man
Il ke silvering mirrors, toral
ing sparkling chipped glass name-
lntes. Outfit prlees, Sprinkie, Plater,

i, Marion. Indiana,

MECHANICALLY TInclined men — Own
and rate general appliance re shop,
cum;n ete, illustrated course shows you
how 'W'w ding. refrigermbtion, motor re-
how to get business, ete,, all phoses
. Free literature. l::lh.rint:r Bupply

pL llll 2§36 N. Central Ave., Chicago.

NEW Cheap lawn mower shanunm.
hand or power operated, partable, etails
for stamp, Anton WE]lert. 142 Caylord
Bt., Binghamion, H.

IF You wont to trade or sell anything
{regardless of whn.t- it la% lun-d iDt: I:IHII.
for “EBwa

bunttl.

ul EWikjr= -ull trn
utde, 610 H' El.. JD-

seph. E-'I.'I.'EI.I!-T].IE 12, In:ullnn
Box BT,

MONEY Making opportunity,
Inpome. Write Charles Crabiree,
Newpart News, Vieginia

THOUSANDS Of articles wholesale,
"Supply Source Direc ' l0e,  Ideal
Benim D-B Park Ridge, Il

SELL mail, Pew dollars starts.
Hearn Puh leations, Seobt, Arkpmsms,

BETTER Plans, ideas, moneymaking

rtunities.  Literature, big mail ﬂ:

loyde's, 230 Bankers Investment Bldg..
San Franciseo, Californin.

ELEVEN Moneymakin Elarters.
Herris, 441 South Anh.h.'ni Lexington .'l!
K-ent.ul:k:.r

" MAKE Pﬂ'ﬁﬂcﬂd nw !’-
Cleaner, loc gallo
spome, St Laouis 12.

C.S:RTA.IH Hm:r-mnl‘.lht hably
enn learnn Pull instructions 1. Dtr. nid
stamp for detalls. Karving Kraft. Box
221, Clovis, New Mexico,

GUARANTEED Home business. Full de=
talls, 25c. Hirsch Enterprises, Spring Val=-
ley, M. Y.

FOR Postwar security—Oet Into mall
selling, 3 leading magazines, informative
selling 1de, Valuah literature Irl:h
Coates, D Morwell, eater,

“GET Your mail urder utart h%m‘ "ﬁ
the National Bail Ord
nu all the facts—what Hﬂa- by mall—who
by mall and how to reach th
c?' 'ﬂp roil every step af the way.
!ul‘ il obligation.

14 ﬂ'l.' i Mo
Bhutt, P?} ﬁ.;': 6, ., Mew Castle. indiana,

HOW To buy, ad.t !irnu eriies, hm—
iness. rent. HFIEHI&I‘H:I. mﬁ“ ﬂh

tracts, deeds, E:“ l:.‘gl

rm
ﬁ'“mlm' peﬂ-lt.bu E'u-rl&
m.

FINANCIAL Independence nwaits those
who uze our proven mongymaking mall or-
der plans, talls 10c. King, Box 111,
Clsco, Texas,

CNTALQG 00 Money making plans and
dime,

Co-Operative Bervies,
_Bn: [:1:] l:h.tm
BELECTED Dppm‘tunl.tlu-. 254 mi
making book only 102, Swanscn, 415 Wes
Lead, Amuquerque M. M,

Coat 4o Th.
1316 Black-

MDNB‘\.’ At _homae. ‘Iour own business,

USED Bicyeles, how to L buy, sell, good

ive Mailtrade' Magazine (15th | sideline money maker, complete informa-
}'u.ry prints many small eapital t war | tion 8100, EKwist, 659 Ssward, Rochester
?ﬂmﬁ&unil&'m Read by ﬁ-ulfﬁnh ;youwll | 11, N. ¥.

- shers, Box EARN Money in fascinating busin &
116M. Gardenville, New York. home, with i‘irﬂ small capltal, &-Eu::r
"DOLLAR Tips.' A ook of mol mak- ]:m:t if not satisfed with complote mon
ing ideas, 'Pll:l'l.l. hu.ll.nm un:reh ormi- d' starter i.nd. full particulars whi

25 nid, ﬂ Rﬂ:r. 15-M vou for 25e, Frank Bargeni, Jr.,
How Btreet., '.El.n'l.'ert'llll ai B8, Denver, Colo.
MAEE Your own Flexible Holds. Stat-

uary. Art Goods, MNovelties, Artficinl Mar-
ble Flooring. 1!” Marble, Literature

free. Kemico, & Park Ridge, IIL
GAGWRITING Profitable, fascinatl

Prn.uumt methods, Particulars. Frank
3505 Adama, Chicago.

3060 MOMNEY Makin loms 25c¢. Sinder,
Box B#8-C. Haverhill, Mass.

GIANT Mails, opportunities galore, big
mail trade magazine, adsheets. circulars.
Three months 25¢. Harvey Teeple, De-
catur, Indiana,

DOLLAR_ Tips. Moneymaking {deas.
Majlorder homework, Business opportu-
nity book. ﬂnl. 250 postpaid, E

mailorder mi 10e. Lucas, 70 .Tma-

phine, Detrﬂil:.‘! Michigan.
LITERATURE — About money-making
lans, formulas, valuable Information 10e.

All::l_olh Morrls Ave., Birmingham,

MAKE A living after the war. Our mag-

aslne will help you, 10e copr, Willlam
Morrisette, 51 Second Ave, Ilion, M. Y.

BINGLE Bhot ﬁhnm from any strle
movie eamera. ive deseription, slze.
P.0. Box T47. Muncie, Indiana.

Pﬂ.ﬂ?l'l‘ﬂ WJ.L'I::::! m.!l't'!‘l.lndlbuh
word course. stamp. a:l.'lr_nze
BTF Somaerset, 5§ mﬁeld B, Mnss.

HELL By mall afeasionally, what,
where, hl:ll"! :}luntu? TA-45M Blst Btree‘%.
Glendale, H. ¥

'I'HGUHiLH'D-EI Of alarm l:lunta need re-
ml.ring Jewelry stores swamped. Our
ﬁimFl‘l ed course Leaches rnu how to re-

these clocks, Necessary tools and
au.ppl:lea furnished with course. Alarm
Clock Repair ﬂ:n’im Dept, B, P.O, Box
Jﬂﬂ- Houstamn,

FERFUME Imnucttum furnished. Btart
meil order or jocal busl Farticulurs
free, Dr, Abell, Plﬂ'.'ll.! Bldg.. Pasn=
de-nl. l:nl.t‘l!

u BTl entﬁla;“ l"?E!er!lt;y ﬂag‘i‘ 55

111 uar

Ei"m ‘ é‘edir ¢, Cedar Orove, North Cs roll.'qa“
=war layolls L -

J..ﬂi“utié‘é" "Glica. - Bookiet. describing

s0ogllection of 127 Tested Plans'™ iras,

Elite Co., 214 Grand 8t., New ¥ork.

I'IJ'BLISE Your own
page format, edited,
trl.hud.. Cost low ns 81, M lmmth.

lns-
restige, profita, 1
Natlonal, Ori, t;? b,

Hand-

258

LEARN Metascience, Remarkable drug- drug-
Iess healing, No manipulation. No ap
ratus. Unbellevable simplicity and r L=,
Inexpensive correspondence course. Write
Metascience, Die Land, Florida,

EARN Monsy lt home! Thousands dol
“"Home Worker Magazine™ s how,
Bample, 2fc. Bizemore, Box 7, 4917 North
Kostner, Chicago,
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CHEMISTRY

WINN'E New Idea Home Laboratory
Chemical Kits and apparnius outfits for

hame Imenting. Send S¢ for litern-
ture and retall supply catalogue. J, H,
Winn Co,, Dept. 06, 124 W. 2ird Bt..
New York.

231 PAGE Appareius catal sent for
T8e. Chemical catnlog. 10M ms, 8¢,
Laboratory Materials, 7321 Vincennes,

Chicage.
COLCHICINE — Creates  new mul'.u.ut,
il:mu—mur!munu magazine and book-
28e.  Questok, 2177 Washington, New-
ton 58, Mupss,

“"FREE Bample of lead ore sent 1v.rl.l'.l:l.
printed imstructions for mg._ltr m
hT'.l:ntu. Bhe. Wier, Box 4308, F Wi

Xns.

LUMINOUS Paints, readv-mixed, five
colars horescent  $1.00, enlers

1.00, Each color
to six square inches. Card showi
ten colors on inch squlrn 2%e, O af

opes, spectrosoopes, radivum Tk,
ete,, free with above, Catalog alons 10,
Hammers Laboratorles, Denver 7. Calo.

100 DIFFERENT | Chemicals. One ounce
of more each. Excellent marmnil.si‘fnr
diversified laboratory stock.
west. Chemical Co., 3T24 Second Ave.,
Bouth, Minneapolis, MU -

MAKB Fast m!hn’. :lmduur.n No MR-

o B Lol

DE[.IEIDUB H-D.ut:r withoul bees, Epg-
{ly made, 8c lb. Cuaranteed formula $I.
Ralph Brooks, Arkansaw, Wis.

i tiIIJ-LAE-: L'tﬁﬂfll rEEL Amlrfu.
rature roe, clio Enginesring
Buyilding. Chicago,

REAL Manufacturing [ormulas, Lists
free. Cummings, Chemist, Oordon Awve.,
Syracuse, N. Y.

MAHE Ek;rm:krh :pﬂ.rﬂ:rl. chemical

nnkes. mulas S0, eworks, 1422
Wut Bmdwnr Mmuﬂ- Oklahoma,
HELF WANTED

MEN, M-46 yrs., to work on railread
rail testing service cars. Those under 38
must be draft deferred. Job entails con-
n.n.nl. traveling. Electrical-mechanical sx-

i ‘E."’:E’""m‘"“ e hoee now o

us A
II:'1 wa:g: considered unless re-
I:u:d Write :l!qu d:tllhmh :Pncﬂﬁ
ﬂ ow Ave., Hoboken, N, J,

R

FABT BSsller.
advertised.
Nebr.

Wm pmﬂt
Lumeoa

nlﬂaﬁg

ks,

BIG Bannism far bi Men's
used pants e, suits .HF . topeonts e,
shoes 12150, Owver 100 sensational waloes,
Experience URDstessary, whaolesale
catalog. Superior, Jefferson, Chi-

CHgD,
HITLER 5 Last WIll, funniest document

aver wrll'.icn. {nst 10c seller. 6 for b,
30 for §1, stamps or coin. Supply limited,
Young's, ¥Young Hidg., Kent, Ohlo,

Igﬂuﬁw—ggﬁm nrlll'cra—-wr: bmutytiluu
Maﬂrﬂd:"lnﬁ I'r?u.n B’wm Igﬁlrgngmm

“BELL Fin l’linl:u. Bamples 25 ots.
Box 48, Brooklyn 35, N

CASH-IN! Bample -.n.d reanlc deal 20e.
Hartman, P-1640 engate, Los Angeles
26, Calif,_

HOSIERY OCuaranteed against every-

thi st mo extra cost!] et
lnd.in; ull !uhlunedglﬂn.lhs“ nr.m'_r
e including prmt Also guUATAD-

men's hosiery,

PIIGPLTE Betli novelty fun nm.
Ni.:fdﬂa.l &pﬂdtr alties, Box

ECTROS hemical EARN Profils in spare recam= les  10e.
u__ﬁu?nl;{guu:rnn; Suick chemics! | mending technical books Lh 301-M, Cinecinoati.
n._“ ‘Write for dotails to B, Hask, 330 'W. 4ind SELL What eevrybody needs to probeot
cmg Labaratory ap tus and Bt., New York 18, N, ¥. Hjﬂ II]II I{E‘I‘IH’; te for our ﬂmml-
chemleals for industrisl, an cal, mnd ESTAELISH Mvu-liﬂ.u novelly, mu m m nfﬂgmllr tnnpﬁ; tetri-
private experimental laboratories. Com- business, ced beginner i gailon pawder extin-
lete chemical labara supply service tg:l-t in hour. Btarting kit with nu ers for autes, motor boats, homes,
or correspondence schoal studerts. Send | saleable merchandise sent prepald for “““'{; stoTes and qu'&:h Big dis-
ﬁn for free 4B cntl; of chemicnls | $3.00. Refundable, Howlti, Huntington W;ﬂ-':i ents, Choldahi Froducts,
Bty Co 1190 Mt H "_E R S b ROALL B Trimds with Ty Bacl grs
¥ = rods with easzy per-
baP e Tork g AGENTS WANTED ponilised. stationery With Tume i raised
FREE c%m Chemistry, minsraloey. o T5TRA Money selling :mﬁnmﬁ ;E;m o T R (MDD, | MKTA
E‘llnl:.ﬂl‘i limols. Bt :“mmpmﬂmu Fug curd rticay,
"LABORATORY plies at wholesale E;' cﬂnnlmhuun. :ﬂ wrn I.n.z Bar- EET-J.- 3"1 ““ for the ““mmwﬂ"ﬂi;ﬂﬂ
ces: Chemis bd . phyeies, Cata- cemen’s, o up. Up 25‘4]1] Bul:u.et ME A ““‘ ”ﬂ-
glruu. 10e. Mational Sclentific Co,, 2904 t-u 100%% profit. Fn:: al sta- | OV, ngeles Calif,
. Maorth Ave., Chicage. Established 1908. | tionery, & offer. Greeting | BIG Money taking ovders; ahlrt.:. tles,
Card Co., t. M-B5, Elmira, N. ¥, 50X, pamts, Jackets, aweaters, uni-
FORMULAS, PLANS, ETO, forms, ote. Sales equipment Tree, hmh
YOUR Own amd:r repeat buninesa dis= | plense unnecessary.  Mimred, 4009-AN
THE Master formula. Mix two common | tributing laboratory tested *Vita Berles™; | Tipealn Chicape.
Ingredients and you have twelve essential | vitamin-mineral I"rp“".l.'mlu Tablets. Ma-
prq.uum il in” one bottle, Bimple in- Hmnu:r ndvertined. Mew virgin Beld. Owver WHOLESALE Bources, nrifcles,
structlons :lem.puun of products and for- | 100% profit for you. Hnnm.n M. Beil Co., | Free dir Hli"l‘ﬂﬁﬂ! 1133 Broad-
mmla'u‘ og L AL Burcay, Box 4202, Bd- | 2175 Station H, Dept. P.M., Cleveland, O, | ¥ay. New
Imant annda . BLADES—Best goality, factory prices
Hﬁ%ﬁm&rﬁﬂu ;..'?cme Cmmmzrﬂﬂ;ﬁl m‘:GEEE%ﬁ mmntltmr&t:h% Details free. Ace ﬂl.n. Hlu:la.ln lP
s, VETI ImE ATVEF, pain of loved sl = PERBON
Lowena Drive, Long Beach 3, Calif, vnncmww i nnl?el‘lﬁsl?mﬂ, U?Mﬁ. day's ﬂuﬁiﬁfg! Pahwc ltems! _To-

" PLAETICH — Made at lmmr without
equipment. 10c pound. Perfect castings
pnd moolds formula ond instroctions—
S0c. Fred Baker, 18458 Dufferin 8t., To-
ronto, Canada.

CLUMINOUE Paint' shines In  dark.
Buﬂ{!mde. 106 other formulas, plons—
all 250, Soap-making course (20 formua-
Ins) 51.00. Resilvering mirrors. formuln
!Bq Iden] Bervice, 308, Park Ridge, I

GABOLINE Oas machine plans, $1.00,
Euilr made from spare plping and parts,
thousend  cubic l'e-:l. per  gallom

nru.'i Bpec., . L

Lakewood 5,
ICELESS Tee! Colder: ¢:|qu cheaper,
Instructions, 25c. Duffy, A-53, Covington,

ANY Formula 2200 or money back,
Case Howal, Chemist, 1844 Cuillertnn. Chi-
CAgD.

ihfm GDL?HET%D% Formuolas, othtr beauty
ormatian, =BAgE hﬂlﬂt Rich-
mond Fub. Co., Box 21-F, étamrn A, Laos

Angeles,

FORMULAS, Dependable, For home
manulgeturers. Lists  free.  Viggiano,
Chemist, 6586 Ladson, Pittsburgh, Fenna,

AUTHENTIC Formulary, 024 page {l-
Jastrated boolk. Pri rel Dby experis.
10,000 practical test formulas. recipes,
secrets, instructlons for easily making

Countless hle

THHDB Becrets, formulas. Lisi fres,
Bample 10c. WlIler JARLE. ﬂ-riftnn ﬂhin

FORMULAS rg.ih
ml,rm.l!l'ir_' lnl'm'm-l:nl'l. ng, _En: 111
Ciseo, Texas
FORTY Fast seller formulas and cata-
i“ ., Co-Operatlve Service, Box 638,
cago.

46A POPULAR MECHANICS

Box 157, Uvnper Darby, Penna.

NATIOMAL Manufacturer wants repre=
sentatives. Essential industria]l equip-

ment. Mo house canvasalng. ood com-
mission _earnin Full or part time
W:—llr Utility Service, 1046 South Glive

, Los Angeles, Calif,

LI'I'E—&A‘FE:H. Is the harmless luminous
paint 'Lhm shines In the dark., Profitable

seller to millions, Write for free details,
No obligation. Ward, 970, BSaybroak,
Connecticut

NEW Giit ltems! Every housewile smnd

famlly a prospect. Bensational seller, good

E:]u.ﬂl. .fl:rutl-w'rll:c for detnils. Art
Dept. PM, 314 W, 1Mth, New
York I-'h H. .

CHRISTMAS Cards. Earn §2 m hour
Take orders galore from friends,
quisite folders with name %1. me um
ples. Others to 33,50, Ametiea’s Ium
;ﬂunglﬂllghmhr.ls folder box, Cosls S50e,
equest zamples today, Bunshine
gﬂrﬁ Dept. E, 115 Fulton 8t, MNew York
¥
START Your own business on our cnp-
ital, Always your own boss, Hundreds
average $3,000 to 85000 annual sales year
Wu supply stocks, equipment

Freepart. IIL

MAGIC Races — At clgaretbe touch d:
horses are off, Fast seller, hiE profits,
races $1,00, quantity rle-u ample :th&e,
Barkley, ©-1316 Aﬂ:h, Fhllld!]g‘m.i. 7, Fa.

EELLJ:HI'.]- Fast, Poatcard, ™ E;!.I'
I= Worth Fi I]l.LIJ.l Fﬂr " oIe each. Post=
cards for a Mndlr.u and
novelties, -Tﬂggh ﬂa.'lt-l... Fifth Ave.,
New York 1T

FOOT Tnhltl.s r-c:l:l fast. Bilg Emﬂ.t.
Argus Sales Co., T4 So, Franklin, Allen-
town. Penni. e

T AGENTS—Dralers— 1007 profit,. Good
répeater, Pearce Produets, Danbury, Conm,

Iz free! Ha
T. Latz Service, 11.1: 243 ;st.;;in Elrg
Hew York 18, M.
FLAYING Card nmP_ 250% profit. Sam-
ple game Ih5c, Hox B42. Denver 1, Cola,

ENTS. !Jf line Including food prod-
nl grumtum and bargain

end card for big out-
Ho-FRo-Co, 2T75 Dodier,

PI'..H.TIH‘G ﬂnbﬂh im- l.utnﬂ.ru nﬂ.“-
onnect bat:

mmnry_ F:ez hunk.'let AN rtlnlll
Gunmetal Co.. Ave. N. nm.tu_'? il
AGENTE: Stamping names on ot

k oiectors. 8 e check w
A
et Mfg. Go., 303 Degraw SL. Brooklyn,

H..H:IIGI Cleaner and la sonp deal,
Hotter than a_firecracker. prafis!
%ﬁh free, Beastco, 6007 Irv Park,

EXCELLENT Sideline for printing sales-
E‘u%m?&mm S aREs PiONEy ’.‘;m?;“”
tinls on aotomobiles. Free n[
;ﬁﬂm“ 1483 ‘Washington, Bnatﬂn 18},

AGENTE—100% Profit =e gold leaf
window lotters: aturﬁ and ced.  Fres
samples, Me Letter Co.. 438-B Korth
Clark, Chicago.

R AR L sty
ucts, labeols, bo hrnluhud. Qualea,
E-20030 Russell, Detrolt,

ELITE Collection eontaina 127 plans far
starting own business; home, office, De-
ecriptive booklet fres. Elite Co., 214
ﬂrlmt Bt.. New York,

P{.‘AWER.F‘BL Mile stretcher! Increase
mileage-power. 4007 :Jru:l'.ltal Ouaran
teed, ‘Thermods, Pearin 4, T1.

GOLD Lacguered windu letters.
New styles. Absolutel bﬁu u.l. Fres
samples—catalogue, A i Halated,
Chicage,



NIGH-GRADE SALESMEN

ORANGE Concentrate direct Irom our
Florida grove, quart botile makes 8
qmm d:umuns natural orange drink sim-

mixing with 5 parts cold water,
Ei-rnurj' stores, food marts, roadstaonds,
sodafolntains, Tesorts, camps, [armers
big buyers. Mo investment, Protected ter-
ritery, Salesmen earn 5100 to $200 repeat
commission per  week. Sunsel Valley
Orange Oo., 3357 Clifton. Chicago.

BIG Earnings for experienced shos men.
Bell Caolt's faml:ruL Fool=-Balance Bhoes di=
rect. Every sale pays off in extra-large

fits, custamer satisfaction. Exclusive
eafures make this better-grade shos easy
to sell, Blg repeat business pesured. C\olT.B
t-o—clra.r.m ma.na BCCUTE

fitting _easy. a]-.l:m:l tit  fres. '.'.‘-ol.h
ﬁhuﬁs Ine., 657-M antic Ave.. Boston,

MAINTENANCE Balesmen. Old estab-
lished corporation. Essentinl maintennnee
materinls for industrinls and institutions.
E:Lrem:elr ].lbera.l comemissions, Sales man-

agerial tunity, Excellent post war
Eculhilltlu: l"ull part time. Monroe
Quebec .ﬂ.venuu Cleveland, ©.

BALEAMEN--To sell carbide tools on
Etraight mmm?ﬂ'mffﬂ# Toal Engi=-
chlm' 26, Tilinols, : ;

WNNTEI:!. Balesmen, power transmls-

slon ltem; war effort essential: top coifi-
mission, Acme Laboratories, 535 It?
ital Ave, Indianspolls 4, Ind.

SELL Pactories, cotc.—exclusive, non=

competitive ¢ bt ftems. Open ascount

shipments earml Gardner
Products, 2088 ﬁntﬂun Ave,, Bt Paul,
nn
ESMEN Thronghout United States.
Excnll.cntipmﬁtu. oichklss, Bt Johns-
u.h.-
to everybody, Parfex
Co,, ﬂmw :un: : Los Angeles 4. Callf,
DUE T, we'r aitua manufac-
turer of Inliu.u al diamend tools has open
terri for a few ag mltr.r diamond

salesm Duro Dinmond Prodocts, Ine.,
12561 Etltu Street, Rﬁ:in.ﬂ Wisconsin,

SBALEAMEMN: Have real Mﬂhnl I-ni.'kl.h
opening. Fits !.nr.n I‘I.'E
Brunrslfa firm. hm: 3!!
nl Texns,

EDUCATIONAL AND INSTRUCTION

practice square and Bimpﬂﬂ:iﬂ?ﬁtl:&:t?;;
does the work. Froe Information, botter
still send quarter for practice sguare and
E.'EI.LI!.I lesson., Bulldera® Toples. Medical

ts_Bldg., Beattle, Washington.

ELECTRICAL .a.pptlnnr::a :mlr COUrae,
M lustrated manuals, n‘ulr.'-'l:. low
cast. Pacific Appliance scinl, 903 Weat
Fieo, Los Ange

LEARN Card writing at home. Write
for detalls. Everett School of Lettering,
408 Maplewood Ave., Bridgepork, Conn,

GOOD Jobs mod a sound future for you
In hotel and [nstitutional feld. govern=-
m.ml: housing, food and recrenunu praj-

Men and women—all ag
:nr “well- -paid positions that ul!rr l:nlm'
excitement, ever-new and fascinating d
tics, Hecord-breaking business in hutels.
cluba, Instilutions means even greater o

rtunities. Lewis School recelvl ﬂ.ﬁ;
ot rm.m.l:m hostesses, executive house-
keepers, purchasing agents, stewards, ete.
“These & nre nnt umpﬂr d I'rut 1m‘p0r-
tant positions in an essentinl Busi that
offers splendid opportunities ll'.'l: WAL or
pence, good times or bad, Provioos experi-
ence proved unnecessary! No need to leave
your job to gualify. A grade school
edueation, plus Lewis Training gualifies

ou, &t home, in spare time, Our Matlomal

moement Burean helps to place ¥oi and
—inder our amazing Certifled Job Plan—
aetually guarantees you will *make good™
when placed. Wrikte today for free 4]

Lewis Hotel Tralnin E Room

Washington T (First and
only ool ef | i::lnd-—Hur in itz 2EtH
FEar.

DEAIHHATIGH ﬂuiﬂtlnns fﬁshﬁnrﬁ amnd
o -r?.tmra pos =
er, i Hastin gl: fancouver. En.
BE Fun for mone Wri Loom,
ideas, New booklet ah:l':'a poriie_saitoon Te
war stamp. Ulsh Studics, H1EF Wright-
wood, Chi li

TRIG Y Is easy with Quick
Trig calculator. A:LunJJy Eives u.].tq :11
BREWErs, VoS ems without £
]na :Dc Dﬂl- Reed Mg, Co.. T'Bﬂ

Angeles 34, Callf,
mmmtﬂﬂﬁiutunmlnﬂ
wum nursel Learn gulekly at home,
klet free, Chicago ool of Mursing,

YHOW To Break and Traln Horsea—
A book every farmer and horseman should
have, :It s free; no nhttgltiun Simply

Bohool Horaemanahip,

address l‘IT
Dept, 1100, Pleazant Bl].l Olilo.

EABY Substituts for shorthand. Learn
In three lessons, 10e, Elliott Behool, 4436
Carrallion, New Orleans.

“LEARN chnmu:r reading, Profitable,

Interesting, entertaining. Wrlte Gllbaort
Company. §50 Ccean Ave, Brooklyn, N, ¥,

EXCEFTIONAL Peacotime opportunity,
Gpm:n a collection agency-credit bureau,
Quickly lesrned. Maony make $5000 veirl

up, Write Cole Associates, Byracuse, N. ¥,

USED Technical and educationnl books
bought, sold, rented, Catalog [ree. Edu-
ontlonal Exchange, Hensgar, Alnbama,

YOIRE A us! Get acquainted with
aursell ! about free psychological
alent analysis. Streamline your fulul‘l:'
Dr. Haynes, BO2 20th, Washington 8, D, O,

LEARN The credit and callectlon mnc‘.-'
business; earn £50,00-3150.00 weekly up-
wards, Interssting litecature fres, Wribe
Educational Extension Service, Box 19454,
Wilshire-Lobrae Station, Los Angeles,

WELDING—Electric arc. Learn profit-
able itrade gulekly tl‘lrnq; netgnl pracs
tice. Individual welder Instructions at
bare cost of materials. Full particalars
free. Valuable welding lessons book She,
Hobart Welding Schoal, Box M-642,
Troy. Ohio,

HOME Study course, drugless therapy.
Free ltersture. Inst, of Drugless Ther-
apy, Tama, Tows.

DRAFTING PHB big. Learn now, MMon-
roe Institute, PM-6. Alton, Tlinols,

RADIOD Engincering, broadeasting. sorv-
leing electronica, aviation, marine aod
police radio taught thoroughly. All ex-
ETe.nm low, Co-educational Catalog free.
alparales Technical Imatitute, Dept, R,
Valparaiso, Ind.

GO0D *Used” edocational books an all
subjects bought. sold, remted. un:h.n.nl:nd.
Batlsfaction gunran
tolls and B-page Hhistrated I:-.'rn.'n.hi ML-
alag free. rita Nelson Company. Dept.
208. Chicago.

EAH.H Certified Grapho-Analyst degres

nx hnnd.wril-l.ni Students re I'I-
M an hour spare
tiln.e Graduates In um-
eredit agencles, police depart-
ments, courts, ness and in private
practice as p:mrlll problem and vocatlon-
al advisors, Pully ilusirated Grapho-
Apnalyst and 3000 'l'ﬂt'd. lustrated lesson
free. Imstitute, Box 1150, Jop Mo,

MEDICAL [.l.bunl,nr: technicians Im

eat demnnd_ WE L'ra.ln m in :ruu.r EPATE
ime, in you You prag=
tice whﬂu atud'{l.r_ig "-\"rllru fm' l'rbe l‘-'ﬂl-l--
logue, Imperia echnical Institute, Box
BT3-E, Austin, Texas.

T DRUNKENNESS Is 6 disease which re-
sponds to treatment. Medical skill nhu
human sympathy prove successful
lquar and drug cases. 60 years mﬂi
cnce,  Write iur free booklet. P, M. Hel-
gon, The Keeley Institute, Dwight I

LOCESMITH Course. Lnﬂk pmt: 3
key fitting, etc. 1.00 Locf-
n-mﬁt'l'l QES nadinn, "I‘l: B

SECRET Inrutlnum. Experience umn-
necessary.  Investigators particulars free,
%Eﬂﬂ.‘ﬂ Wagner, M 126 West Bth,

INVEETIEIATOR 'I‘rnlnl Fhillips Se-
SR o S e BUSINESS SERVICE
eaqo 19, Iilinols,
? Fireproof, Podsesajons. ANYONE Owoe you? Wao collect a

FLAMEPROC
Instructions 50, Alvin, 553 William, Win-
nipeg, Manitoba.

MAHKE Money tmhlni'ruur {riends how
to tie nwkﬂ'r—hr l'-'E WAFE—
“Windzor knol,'" "‘bow ' Yfour-in-
l‘und" wnm 'hr famous p-euu t'hm'u:h:rut

world. Bend $1.00 today for simple
I.Ill.u-t-l'l-l{:d. Instructions, posipald. Stage.
017 Drummend Plase, Chicago 14, T1L

ANYONE Can learn new jguaranteed
method making Jmaathle- doubling or treb-
ling add.ln Free p-nrlimlllr!- Hnl.li
.In.-:llluiz BMMaobile 18,

BECOME :'l. Dncmr ot mtnphya!q
{Ms, D.} Teach aecret of contenbtment,
happiness, Solve menta] worrles. Frese
book, College of Universal Truth, &61-0
Morth Asland, Chicaga,

BECOME A photo colorist, Guarnnteed
slmplified ofl photo color courses, No art
talent noeessd Prepare for career or
Inscinating ho at home, spare time.
Make beautiful ail eoler prints qulekly for
n:lzuure or proflt. Cnmpl.ete course only

Hollywood Photo Color-
_E F 0. Box 3653-A, Hnll,nrwd 8. Calif,

PMTER Mind in shortest possible time,
. 185 CGodirey Ave., Philadelphia
a0, Pﬂl‘lm.

MI'J.T}LEMA'I'ICE Arithmetic, algebra,
EromekTy, tﬂgmm&gl ]}hrulu. refresher,

f“ -induction, nstitute. 230 W.
Hew York,
BE A ﬂmrm Tenrn chiropractle, FHsb
Imwlnzwprul' ({Residence course
rite for l:ntnlug—br'nh A, em
Chiropractic Caollegs, Pedro Park,

Ban Antonlo 1, Texss.
GET "2st" now! The WArtime Joly
“hoom'* won't lnst forever! Then tralned
men will get the permanent joba that pay
eqt. Learn rl.‘!rl.rl:ut-lm nireondiHoning,
electrotechnices, elestrical engines -
dio, electronies. welding, inspectlon. n=
tion course wanted. Low tultion. earn pnr‘t-
expensez, Big book free. Milwaukes
Bechool of Englneering, Box 644, Milwaun-
kee. Wisconsin.

BTOP Radio nodges! Amaring new book-
let tells how, §1.00. Moneyvback gunrantes.
Inguiries answered. Rowe Company, S00
Mission, San Francisen 5, Californin,

MUSCULAR Development, Become pro=-
fessjonal  aerobat, E*n.-e henlth  book,
Write] FEnofl, ﬂlS&CIlI! North 5Znd EtrHL
Milwankes, Wisconsin.

HEW Writers necded tn re-write ldeas
in newspapeérs, magazines, and
H endid l:lmn.rl‘l.lnit to “h:‘ﬂl: inta* IH--
mlt% writing fie

per r spure
Hﬂnﬁtﬂnﬂrs’ Write fnﬂlw F-qcr frec dtr,adls
Mo obligation. Poateard will do, Comfiork
Writer's S8ervice, 210-P South Beventh =,
2, Bt Louls, Mo,

HBF IJl'lI'LI you I.IJ!

USED Educational books on all subjects
sold, rented, o bought and :nhamd_
Monevback guarantes.  Writa today
[ree r.'ltl.huimnrrd detalls, Leoe Huuntlin.
Pisgalh,

where. MNationnl Collectors. Naovoa I,

HEATLY Letterod scaled drawing made
by expert draftaman from your sketeh.
1011 SBouth Texas Bank Bldg.. San An-

tonio, Toxas,

Q Callifornia, mail address,
Recelves, reforwards, business and -
sonal mall daily, Only $2.00 mon
Any convenlent form. Pacifle Bervice Sys-
Lem, 3531 Hjh Strest.

JA.EE.EDN'-’IIJ.-E Florida, malling ad-
dress. BMA Co,, m': Sunderland Hoad,
-l-‘!ﬂ'ﬂ per month, Additional Information

H.Dﬂ MONTHLY Maintains Washington,
D. C. offlce address. Your mail reforwarnd-
ed daily. Hawkins, 7-pm Randolph Place.

CARTOONING, COMMERCIAL ART,
SHOWCARD WRITING, BIGN FATNTING

"HOW To Make Mohey WIiLh Simple
Cartoons"*—A book overyone who lkes to
draw, shauld have, It Iz free: ne obll
tion, Simply address Carloonists' L=
change, Dept. 86, Pleasant HIll, Ohin,

CARTOONISTE! Learn and earn, Il
Iu&trnbcd cartoon courso—iten money mak-
ing ns—i0 showeard Jdens—muarkets.
L0). Cartoon BStudics, 1402 Oharles,

Crosse. Wis,

QUICK Landscape painting course $3. III'
moedern poster art-lettering course $2,00
catalogue 10e. Sign, Farmingion, Miss I:u-f

CREATE Cartoons == 360 illustration
ﬁll}?f ﬁ.m. Hetzler, 57 Btanton, Roches=

DRAW Corgeows gals, Complets course
50z, Morman Beler, Crawlordsville, Ind

LEARN To draw nudes. Over 150 [llus=
tons, charts and num. giving detallsd
study of ‘every part of e human body.
of the Human

Hend for “Art Ana
1"I. n:“ by Charles Carlson. £1.00.
El?.u Company, 210 Fif Ave.,
mutz 02, New York City,
CAR 8 E Ien.mnn, ERE -
bership, Home In-

free. §4.00 mm&a
ltl;.l::t unu 31\5! West 116th, Dept. M, Ohi-
POCKET Size cartoon conrse—322 easy
lessons, m'ar 200 skeiches Including -
ures and le Ha.l Prepared lﬁr nntlom
k.mw.ln -.rt.l:l'..
e in coin. —I'nck L"o. B-I.
M Bt.. Ind:lam.pulla
CHALK Talks. Laugh prndu-cinz
gram, $1.00. Catalog 10c. Balda The
toonist. Oshkosh. Wisconsin.

CARTOONISTS Heed gn gsc §5 m
$15, Marketz, instructions
710 Oaston, Falrmont, W. Va.

CARTOONING Course:—30 {llustrated
lessons, over 504 -slch‘.'hzs tumpktu 81
Maontes Studia, Box 8 PRs
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ADVERTISING AGENCIES, LETTER
WRITERS, FOR ADVERTISERS

CREATIVE Writing for ndvertisers bi
rofessional free  lance. Phillip, 534
ewporlk, Chicago 41,

18 WORDS In 100 weeklies $4.32. H. J.

Darnell, 730 Hays, Jackson. Tennessee.
EPECIAL Low-costing, most effective,

inexpensive advertising. Van EScoy, 1501

West 11 Place, Los Angeles,
ADVERTISING Placed everywhere low-
est rates. I'ﬂ:l-l:nhflu guidance on publica-
tions, expert nssistance on ads without

charge. eWwspaper, magarine, malling-
list ratebook free.  Chicago Advertising

Agency. 20-P West Jackson, Chicago 4.
ADVERTISE: 24 Words, 149 newspapers

§8.50, Lists free. Advertising Bureau.

4515-0 Cottage Grove, Chicags 1
ADVERTIESING Preparation counsel,

ﬁ.‘““? service. Boyle Agency, Clnton,
ew York

I!I--WDR]] Claseified ad one tHUme for
£1.00; inch lay {m wm'u J.1mu.]| $1.50,
Mationnl circulation. A
Berge, P.O. Box 353, WaI:M enr_gi._l..

INGH (40 Words) 11 magazines (&0,000
circulation) year $3.00. FParamount Press,
Atlania, ouri,

10 3xE. 10c.
big At © Fictor Matine: Buress,
o Ml

1Eﬁdﬂn hrnﬂmnn Rew Drl_unu'n. i, L
FREE—New Adverilsers Rate Gulde, 44
. Includes everything. Lowest rates
H. Brown Advertising Ageney, Mer-

chandise Mart. Chicago.

ADVERTISING Flaced il magarines,
newspapers 0.5 A., Cannda, Lowest rates,
Free Bervice, S-page catalog free, Bakor
Advertising Agency, A-180 W,

cago.

ADVERTISING Placed, any publication,
Jowest rTates, complete angen l'ervl.um
Bkilled advertising—merchandis:
sel.  Ratelist ltl;d ?'nnnlt]tl-, muﬂud “M-

Agency, 3302 ; Huﬁrun..

ook’ — "Profils

Tells how
read

this book ore you invest one cent in
asdvertising. Remember—it's freel Write
Jor your copy now, F. W, Jnhnﬁun Classi-
Mied Advertizing Mana fl:‘iJ!Jr Enst Om-

Lirio Street, Chicago,

H Iy ndwrhulsmmt. 60 moaga-
Enes, year §16. Woeod's Popular Services,
Atlantle Clty, (N. J.)

TYFEWRITERS, DUFLICATORS,
OFFICE DEVICES

ECONOMIZE! Typewriter ribbons ex-
Ly tr-l!'l-kud !35-¢ Hirsch Enterprises,
ring-Valley, N
DUPLIORAFH H Repﬂ:dunu writing,
writing, drawings, 81ix11 slze. Comp m
§2.80. All duplicatar supplies. Box 153'1'
Ban Antonia, Texas,

TYPEWRITERS, Duplicators, eta,
%mg:hl. and sold. Write DixieOraph, King,
ir.

T DUPLICATORS, Dictaphoncs. sddress-
ographs and other affice machines rebuilt,
arantesd machines for saale. No priority.
e offer hi mt. cash prices for used office
|'I]-ﬂ oo anh:luu Inc.,

-ﬂh FM Na, Ln.Bn!I: 8t., Chicago

“PRINTOMATIC" Self-feedi rntuz
gtencil post card printer, I&q
All makes duplicator su u. Literatura
Eh 1y, 336-R
Fourth Avenue, Pi hur:h 22, Fenna,

RUBBER ETAMFS, OFFICE EUPPLIES

ONE Line lbc_3—%c. 3—dse. Stamp
Works. A.lirl.'.l'l.lm = .

400 LETTERHEADS Printed $1.18.
Mango, 555 South J0th, Mewark 3. W. J.
H.IMEDGRAI’HIHMI;M cellsts,
formulas, Lowest  prices,
Lmi's Lell.ﬂ' ﬂ.hg 5111] Etl.nlnn Detrnlt. B,
100 LETTERHEADS, 100 Envelopes,
31, '-?-ﬁn!lf'-‘lﬂbd- Excelsior Press, Hampton,
Virgl
lrg‘rﬁm'r lapes ‘:FI! e "“flé"‘h
e] :
ﬂu Park E‘tﬂiu. 4518 m L;tlm[;

IW 3' 11 LETTERHEADS, 100 Envel-
e e
er .

eridan Rd., Chi
Em-:k BETVICE.

nmr ‘Workmans ﬂa.
ty for Hn—
tionwide, 1747 Page,

Bend copy nod li'llll:l
mumﬁmu—mtm. illutntﬂ:
bulleting, any oopy. rensonable,
Prices, samples fres, rs Bervice, Hox
m-é, Chicago 80, Tl
OGUARANTEED

Heejn 416 Morth Os
1? 'gﬁszn ItﬂLI.‘t.!r

car

ice, 180 W. 1 w-.:ﬁl
1.50 PREPALD, !I.H Letterheads and

128 envelopes. Bm ELM 5423 M. Arte-

siam Ave.,
values! Any-

FREE Eimplu pr:l.u.
thing you need. 'rf Reasonable

R « Ch lﬂ'.'i 'l}kl.l.'num.l..
T
ow
Samples, GwdpnnE. Harrlson-
’“'L
DISTINCTIVE Tess,
ﬂmrp—rmumhlguﬂsl Dlgmun'li‘ll-leukr
Printing, Milroy, Pennsylvania,
WE Print chea r ark’ i
’ o Clnrk's Print-8hogp,
drawn

BEAUTIFUL n.rtl.u letterheads,
complete. Samples. Kelth Press. Elim-

bethtown, H. ¥,
1000 2lixd's BHIPPING Labels 160,
int, 3544 Clarkson, Denver,

Giliddin
Colorndo.

HPFECIAL—Letierheads. envelopes
Iabels. 650 circulars, $3.50 thousand. Para-
mount Press, Atlunka rl

100 Blxl]l LETTERHMEADS And 100 835
envelopes, §1.00 postpald, Neat work—{ust
mmz e, Vietar cntm_ Harvey, T

§3. 3 POETPAID; 350 8lixll Good bond
letterheads and 256 83, envelopes. 60 of
each £5.75 postpald. Hem Products, Box
344, Punxsutawney. Penna,

FPRINTER Wanted. Ordinary experience,
Cardbonrd specinlty, fwl!tles nvail-
able for your awn work after hours, Stand-
ard, 65 Duone 8t., New York. B

IIIIIJ LE‘I‘I‘ERI{EA And ume!nnu 100,
Comie eards packet 26c. Dickover Press,
6333 Clevelnnd, Eansas City 4. Missourd,

100 HAMMERMILL Bond BF xll ]-cl.'ulr-
heads and 100 envelopes repal
Apostle’s, 113F Buck l’a.qu rn '.Ef

ERHEADS $3.00 T!:wsa.nd—nnte-
heads $2.50 thousand — billheads 8150
thousand—envelopes §3.10 thousand=—bus=
meun r.a.fg; 51.80 r.h.w%lnﬂ—alher mdﬁ::
equally Samples free. Indepen
Print. 1511 Chicago Gt., Omahn. Nebraska.

LABELS—500 Red, white and bilue,
gummed labels printed wlth '|1l1'.|'|n!1 nd-
dreas, tuwn and state. hrqut-
gdd. d.ummmt I'rlm 15]1 [

Cmaha, Nebr.

500 3x214 FOUR Line gummed stickers.
956, Hﬂrlr_i Printery, Boginaw, Mich,

BETTER Grade printing reasonable.
Estimates on anything, Economis FPress,
Leonie, M. J.

essjonal work] En-

rocess  business
r Lettr_; Berv-

3 LINES 30c; {.‘lul'uuned indexed, 35e.
‘Wﬂmlum $L80. Stamprite, Wauwatoss,

mwmm m*m:mrumu MIMED-
GHAPHING, GUMMED LARELS

100 L DS And 100 unrr]um
Monarch size, four lines, $1.35 posipaid,
Benaville. 007 West Rotsewit, Bhilader:
phin 40, Penna.

200 B1hx11l HAMMERMILIL Let.t.ernm
correcily printed §1.00 postpaid.
£2.90, vzll:rps same, Hoce Pr]mnrr
Hudson, W, ¥,

EﬂI] 51

yxfily BOND Moteheads $1.50 t-
eat  work—Iast service, lotor
I:ke Harvey, T

Ii H BPECIAL, 200 Letterheads 5=23 /3x7,
10 ED\'EIﬂDE‘!- iﬂ nted three lines, P.I.'\E-

& 35 !I_.E M.lsmur].
48A POPULAR MECHANICS

FRINTING OUTFITS AND SUPFLIES

FRINTER'S Bupply in bulletins,
Eﬁd :Lu.ﬂp. B:l.dahaw'a.ﬂéld-f'

PREBEEE, Type, paper, supplles,
Ilm list 3c.” Levinson, Box §18, Mew Yu\rk

mnd &y
or dime for
Kelsey

PRINT At home. 10c will bring & com-
5]!1& mm!n&ur PreRses, t;?a and supplies.
Company, Colambin SE.,

MNewnrk, N

DSED Fru:u. type, supplies, Lists 3a,
Turnbaugh Berviee, Loysvilie, Fenna,
INEXPENSIVE Home-made printing
press, Details free. Novelty Shop, Downs-
1I'Ill.[: Laoulsinna,
BAROAINE —
Bend stamp. 8 ‘Wa!den Gam

PRINTING Equipment,
plies, Bend stamp for d
complete illustrated supply book.
Ine Meriden, Conn.

supplies.
idge, Mass.

FATENT ATTORNEXS

INVENTORS: Learn new—without ob-
ligation—how to protect and sell in-
vention, re free “‘He Inven-
tien' form for HhhlLshing date of your
Invention—and free book '‘Patent Quide
for the Inventor,'
information about B
selling inventlons; Mustrating Wer 150
basic mechanical movements, Delay may
be mll{ For prompt, confidentinl serv-
fee—wri !.'—Cl‘.u.rrnnu A. O'Brien & Harvey
Jucobson, Registered Patent Attorneys,
41B-FP Adams Bullding, Washington. D. Q.

" WHO Buys inventions? Manulscturers
everywhere have wrliten us secking new
patented inventlons, Present defense pro=
grom offers splendld epportunily to tu.-
venlors with meritorious ideas. As regls—
tered patent attorpeys in Washington we
have served hundreds of 1nvcnbm.1—-!#
full information on how to

R '"d' ru'!w‘hlch to sk
ecord™  upon
scribe s'uur in'rmuun, Mo cﬂ:ll

ffr.m—myx 134 emm’nuuﬁg

ton, D. .

INVENTORS—PFirst things come
e o) £ Fed oo
rnlﬂt:g on what to uq Du“g two

foermation l-nd bﬂi:r helpful data. l:lil:-t
them th with
“Bvld‘nnm ni Imﬂ “Fln:g, They w:

%umrm‘fm II-II'I.IIII! Ilﬂ %“

istersd Patent M.t.urmn. m-e Mer]
Bullding, Washington 6, £ =

ATENTS. zg I.'ll"Eﬂ,.. Wil=
fred E. Luum. 1895 K St. N W, Washo
Inm .

EHUW & Gm, M-427 Bnn- Bldg.,

Wllh!:u un Rﬁh tent
lmﬁ l:rlluhed. 5. th::mi
mlﬂeﬂ an E

F.h'I'Em Dhll.'lntd selling service, in-
formation, recording forms free, Labiner,
World Bullding. New York.

L. F. RANDOLPH, 302-B Columbian
Eldg., Washington, D. C. Low cost. Boak

and information frea.

"INVENTOR'S Guide. "
movements, free; advises
selli inventions,

154 Maszai Streel, New Yurk

PATENTS. FProtect your idea
lns free “'Proof of Invention™ fol .
S ST st B
Washington, 1.

BECAUT=

mmna—nﬂm dltl‘.-'luud.n,:
vention to anyons send for form * l;lu.uma
of mncepl'.ion“; **Bchedule of Government
nnd Attorneys’ Pees'' and ctiona.
Bant free, Loaneaster, Allwins & Rommel,
411 Bowen Bullding, Washington, D. C.

PATENTS—Trade marks, Preliminary

advice, book .uld. disclosure form free. Per-
sonal service, L. McOathran, 315
McLachlen B'I.di ashington 1, D. C.
Reglaterad P.Mm!:t- Altarney,

FORE INVENTORS

INVENTORS—Inlormation on what to
do first toward securing a :nnteun On Tour
in'rmll.nrn Is af vital 1mpurmm:n. *Patent
Protectl and ““When and How to Gell
Your l.nvenl;lnn "—two valuable, richly fl-
lustrated lain what to do

first, and a lot more, Cet this informa-
tlon quickly together with “Evidence of
Invention” form. All three will be sent
to yvou free, Write immediotely to Viector
J. Evans & Co., Regiatered Patent Attor-
MZEL Bgﬂ-ﬂ Hu‘.’ﬂ:n Bullding, Washington,

[]
SMALL Rubber factory i= looking for
new items to manufacture twar. Do
have & patent or awr\aorﬂgu‘i Pers
or fi=-
nancing.

uhbe 1515
Powell Bireet, Oukland E.r mif‘nfl.

INVENTORS: Learn now—without ob-
ligntion—~how to protect and sell

our in-
ventlan, Becure [res "Hecord Inven-
ton" form for establishing date of your
invention—and new free book “Patent

Guide for the Inventor.” comtalning com-
plete information about patent procedure
and selling inventions. Don't delay. Write
to—~Clarence A O'Brien & Harvey Jacob-
stered Patent Att-umm 41A-F
uilding, Washington, D,

S—Tet's all get t.1:||'-!‘l.11e1'+
help esch other, write me of ¥our suc-
cesses, fallures, for printing in book. If
can conclose coln, stamped dddfesssd an-
velope, Doy 248, Alameds, Calif.

BT,
Adams




MANUFACTURER'S Names—all lines.
Pricelist free. Tupper, 18-A Lyman, Bev-
orly, Mass,

OMB8, FPatented, unpatented,
sold for caszh. Safegunrd inimt. thelt,
Inventors protection plan free. Torrey, 93
Federal, Boston 10, Moss. s

DRAFTING EBervice, Patent drawings,
working aketches, techmical illustrationa,
etc., rily done at rensonable, fat

rates, rite, Draftsmen Associntes, 209
Madison Ave,, New ¥York 17, B ¥,

IIIJDELS AND MODEL SUFFLIES

Dies, stampings and mndl:l Slp=
%im. Bend Je for r.a.l.a.lnz. Ple

Works, Tinley Park, Til.

SEE Our advertisement on pi page 16A of
this fissue. Aodel Rallroad Magazine,
Milwaukee 3, Wis,

PLANES, Boats, hundreds ol
ftems. Calalog 6o, America's Hobby Cen-
;‘er.YmDL B 64, 40 E. Il Bit., New York 10,

" CABH For practical ideas md. inventions.
Mr. Ball, AB-9441 Pleasant, {!h!ﬂ.ﬂ:n b

: Mew military and com-
ereial Invent nuded by
m ventlons urgently

menufacturers, Write for

Chartersd Institute, Dept 4-A, Wuhmz-
INVENTORS! Have you good patentable

;'glgai? Write Mr. mu’iur. 11 #a t 42nd,
ew Tork.

.?ELL Patents. Established In 1200.
mu.r A, Be%u:.t\. TTPM QOGarson AV,

'I!N"g ENTIONE WANTED

WILL Munurm:'ture market, filnance, or
rurduu outright Puﬂ!r agricultural

Associated Ha pln.'l', Bls 8.
1st Bt., Milwaukes 4. qus

ALL Kinds., ‘PI': have Ild!itlu and fi-
our ldeas, both

& Bupply Company, 110 East Main S,
Madison 3, Wisconsin,

INVENTORS! Have you mood, patent-
able idens? Write—Mr. Metzler, 11 West
423nd, New York.

WANTED—Cood post-war tmrntinna -JI
kinds, pntented, unpatented. et,:

erences, free, Inventlon Reporter, B- 123!
8o, Falrfield. Chicagoe.

r.:I'A.EI:’I Pnr inventions, patented, unpat-
en:td. Mr. Ball, A-9441 Pleasant, Chi-

‘IH'!J'ENT ORS: Have ¥ou a sound, pris-
tical invention for sale. patented or un-

patented? If 8o, write cm,u.ru:md. Institute
nl' Ameriean Inventors, Deopt. 4-I), Wash-
ington, D. C. —
MANUPACTURER Wantz sensible me-
chanical device or ldea wtth tick sales
bilities In  low-priced fleld. Write

att, 1412-D Great Northern Bullding,
Uhj:u\n#

PATENTS FOR SALE

SHIP Models and yacht supplies com-
Eret,e. Large 64 page catalogue 200, Bill
Lid's, 6510 East 11 8t.. New York City.

MODEL Kits and aunp]lea -unt.a.l:liEl
Bteve Patti Co., 1443 W. Forest
Ave., Milwnukree 4. Wisconsin,

BHIF Model kits and ﬂttlnaz Complete
Hne Fizsher model yocht equipment, Jtll
Boucher, Fisher, Marine Model and Ide
kiti, ftilings and blusprints at Btanﬂnrli
Pa"m Most complete stock m New Isn%‘

md, James Bliss & Co., Inc.. 220 Sin
Street. Boston, Moasachusetts,

HOME CRAFTEMEN

GUARANTEED Precision pmtuurluhi
2200 postpaid Enlarges drawings a
mltl Eliminates Bquares. Deu.lh
dime, Pantographs, Munising. Hil:h.
IB LAWN Ornament patterns 25c
I'.t-:m.s 15% =20 hl.gh. Drutch girl; Dm{'.h
plrate, bull terrier, Mexican girl,
!.[eﬂu.n bay, dwarf, penguln, flower girl,
10¢ each; 3 for 25e. 25 novelty patterns
Inc. All 62 full size patterns $1.00 post-
E}Ld{r Strother, Box 283-FF, Belington,
. W,

WATCH And clock rmﬂﬂu—-emnplaha
actical course in modern horology.
trabed EE]f Ln.sl:ru.cunu. leszone.  Just

out! Low Information free. Write
—HMelson ny, Dept. 8-02-2, Chi-
cago 4,

OPALS., Sample packet $8.04. Cata-
logug [ree, Norman SBeward, Melbourne,
Australia,

WE rices for old d, a:llm
platinum, w . jewelry. aunt
ar oondl artd re. Elmﬂ-l-lbun

North Broadway,

Hntannlu., tools, jewelry,
diamonds — sold. Catalogue.
Gales, Box 1000, Chl:l.w

TORACCO, SMOKERS'

tuLDRD Gull&onnlliiraslbi!:m ﬂrﬁ:ﬁ m]ill;-
WE ! Fu%un r Biores, Monireal. Canada,
ETuEmt smokers—For & new pipe
smoking thrlll, write us r ‘:lrl.mt u m-
“?ﬁnu“ni “td. r“ﬂpmn Rl'ue: qu.u
m ' | o wrc iy FF
Moberly, Box 847, Owensboro, Kenotucky.

ELECTRIC SHAVERS, R.IEDRB-
BLADES, SHARFENING

mﬂ DGE;HI;E hlg: %ﬁm steel
d Bmtl.gmﬁ. Broadway, MHew
York 7, M, ¥,

RAZOR Blades:
mailed
tianal
Dept.

EUPFLIES

Double edge, lll]h'lndn
t. nllﬂ Tor $1.40 !.1: .5, Na-

113 Fl.il:ll J}E% 4101 Bulck Etl"tet.

KENOCEDOWN  Fuarniture, endiables,
cedar chests, bookopses, g-t-:,. RSy ASSEm-
bled, TIllustrated catalog 50c coin. Wﬂaﬂ—
crafts, 411 Madison 8St., Wilmington. De

TOY Bulldozer, earth mover, and IIH'I‘ET
shovel of new design. Make from scrap
lumber with hand or power tools, Make
boys' teys for your home town., Prints
showing construction and detail $1.00.
Earthmover Toys, East Lansing. Mich.

T DESION Smart leather OIMAMENis.
Leather, Instructions, 2%c. Vogue Leath-
ers, Box 6, Pairfield, Iowa.

NOVELTIES From serup wood, 35 pat-
terns 35¢, 15 full size lown oroament
patterns only 36, Lymds, Medway, Moss.

CELLULOID — Beautiful assortment
Maottles, opagues, OOYX, pﬂ.r]s. Used by
rlng makers cverswhere, P L=
whn{'m—-pdi:ms ap Mlﬂiitl‘:l.!' b sq. In
eachi, Price 51.00. Craft Serviee. 337 Unl-

veraity Ave., Rochester, N. ¥

MEHPEE:I Clips  ad uumﬂt - for Inrge
.1::!1‘-.5!;435?:Il Pa :npr:ciiﬁl 219_ Fmg -HII
Forest, Dayton, Ohlo.

PATENT MNo. 2.315.238, Permitting set-

tlements for manholes, inlets and other
openings in pavements, Make outright of-
for. O. H. Weller, 108 Main 5t 2~
town, M. J.

PATENT Pending, accurate. In-
strument determines mrhﬂ und bevels,
for stanchions, rafters up Lo decagons, otc,
Mo figuring. Manufacture under $1.00
HﬂIlnu prospects. Hox 4801, San Fran-

“'WDODEH Tove" of merit thal enter-
toin, Ernest Melberg, Norway, Towa.
ABTDH.&.TI[: Spreader  for wuhi?
separator Specialty. 1353
l::tn.rt. C-hl

Sule. U. B, patent 2.149,064,
Enuum“&r ravalty, Thos. Waters, At

THOUSANDE I tl to sell
right. Martin m.m;_nuﬁ Baolge, Ida.h-u

FPOOL- PRW? Dip stick. Pniented.
30,000,000 buyers, Doilar seller, Big prof-
its. Dwi gEins, 1085 Piedmont, Atlanta,

BELL Your patent through a small class- ﬂlﬂ
1fied md jn Popular Mechanics,
ventors have found buvers in H‘IJ-I m
Ask me for proafl—I'1] gladly send it to you.
F. W. Johnson. Manager Classified Adver-
tislng, 200 E. Qntaria 8t., Chicago.

MANUFACTURING

DELS—Bmall lot  manufacturing.
Mﬁnﬂu, plasties, ete. Milbairn, Burllngton,
Eentucky.

IHDUBTEI.AL Diamonds, resetiing, pre-

cision hini Models, production smeil
1ok, a,ﬂ.ﬁfﬂn A tu::l':.'h:ueE Bhop, 221 Mitchell
BEL. Rllﬂ.m J.g

Ym; Can Make, Booklet
ﬂmnmn ng from wall shelf for
dishes m‘kﬂ:mm ahelf ﬂ whlte EnAm-

led wire and blue g
e e A Bl ) 200 E. Onlario,
Chicrgn,

BHOFP MNotes for 1543, 2 pages of time
and :In-bur-a-n'-rlan ideas for shop men,
handymen. 50c. Populnr Mechanics Press,
{C-43), 200 E. Ontarie, Chicago,

Transmits light_ around curves

LUOOITE—
—peautiful clear plastic. Bargain 1 lb,

pssartment of odd pleces (@ rn:lma.te
B rods and & flat ahﬂ:ts: p&! E
Craft Bervice, 337 r:r:iu- Arenn.e
Raochester, New ¥ anl_

THE Shebel Filer ﬁ!n all saws. Bend
for circular. A, P. Bhebel, T30 B. 2nd Bt.,
Milwaukes 4, Wis.

PATTERMNS, Jigsaw, thres novelty what-
nots 25 cents, Tollie's Bhop, 300 ¥th Ave.
8 E, Aberdeen. So. Dak.

FATTERNS For fast selling toys. Ten
for $1.00. Louis Mels, Eauy Clalre, Wis.

" PERMANENT Calor finish !'ur brass.
Bluart's Brass M,a.nt: colors brass beautl-
futly, evenly end Eermmenu:- by oxddl-
zation, HNot a All shad n to
blnck {rom one uoilul.lon. Just dinl l‘rntn'
Brass Magie does 13 work. A must for
home workshops, dorkrooms, small plants,
ﬂmﬂmunﬂ;&m;h ‘E “{IM E:':ka oz I'Euttl_'t;

tage pre and ¢ or _ mon
ord i be pleasan t-l:'.' BUE=
rised. Stuart Industries, Depl. 65, 75
Bellevue 8t., Newton, Moss.

FLEIIBI.E Moulds l!lai'
Rani Rub'r Com 50 pound t-
pald, guaranteed. Cnlnr patterns—soldier,
snilor, marine, 3 for 2%s postpaid Prin-
ciotin, Box 6, Whitestone, M. ¥.

JIGEAWED Movelties,. How to make
pewing kits. & haold

make with

ers, place-canrd
holde u -wuqd t.c.heuwn.m plant and
nower banks, door stops,

drn'w:r pu]h. FPopular Mechanies
Presz, (O-43), m E. Ontario, Chicago.

WATCOHES, OLD GOLD, JEWELRY, ETC.

CASH. Mall todsy your castofl ld
diamonds, watches, i85,
ouw're  saiisfied or nu- sale. Maonarch
Jewelers, PO, Box 1964, Boaton, Mass,

ALARM Clocks {f;-b‘ullt:l—l-! 05 and ald

clock. Tick-Tock, 1216 Center, Norfolk I,
Va.

SURVEYING INSTRUMENTS

GUARANTEED Flt:t,m': rebullt transits
and levels for sale {cash or terms) or rent
%.r“h purchase aption)., We will repair,

ade, or buy old instruments. Ship pre
prid for estimate and waluation, Por
camplete inl'urr:ll.r.im:.. Write for list M96
(Hunnl‘a:turm uf
ard Lﬂ'r } 138 W, 1Ith

FOR BALE OR EXCHANGE

TRADE, Buy, sell. anything. Your 38
ward u-dl'crll.s:m:nt “free,  Write it now.

Pioneer Trader, 1803-L East 10 Bt.. An-
derson, Ind,

FOR BSALE—MISCELLANEDUS

WH'DL.EB&L‘E—PUMI.‘: fttings, guthter,
chim tops, barn ventllators, everything
in metal nets. Western Heating
Co.. 635 Elntl vor 5, Colo.

EODAK 616, Accessories, $50,
Inrs, $50, Complete set Life
#250, MeCants, Morrilton, Ar

WANTED—MIECELLANEDUS

WANTED—OId jewelry, tools, elecliria
motors, drills, spplinness, midget radios,
bowling balls, portable r-e'lrtns machines,
antique relics, outhoard motors, Full cash
walne malled. Ofbes Auctloneer, 5555
Greenbay Ave., Milwaukee, Wis,

BNAHE, Alligator skins, ANy guantity.
Greenhut, 1141 Broadway. New York.

BTEAM Engine Ifor elghteen fool boak
or Btanley ha er engine, Dr, Jones,

Binocu-
magazines,
KADSRE,

WANTED 16" Kelsey bench paper cut-
fer or equal, C. . Hurris, Orange Mass,

WILL Buy sny movie or still camera
regardiess of n‘ih-c or condition, describes
fu W, H. Crosson, 485 Wager, De-

trait, Mich Eiall
more Bxd Ea‘l:tdr
presses ln wm’klnl: cnhdmnn. l". E. Lind-
B0y, 1412-A Beward ka, Eanses
22
Will pay highest price per case
Immediate cash. Distanse #0o
Department FM, 230 West 42nd Street,
New York City.

WILL Buy one
Sh.orla ammupition. Any
Peerless Vending Machine Co.,
CGENCIES _Wan novelties, et

A
“afrieana,” Box 36 Johannesburg,
Bouth_aAfries.

WE Pay you well for “nnything" yoo
wish to sell:

instruments, equl
ment, merchandise, Jewelry, Justice Jﬂg:
bors, Box 150, Chicago.

ﬁ“'m““ﬁm cnd:nlun'é.

MEROURY
qunuth t cobal
te for mnmnm au.l.l.n.g
ﬂl“u“' Yw Il receive gunranteed prices

T N
_]'LTl"'lli:= 1944 49A



FERSONAL

ORIASIS Sufferers: Pixzacol has
hrwtl'lt relief when ewrsthing else Tailod.
as directed :' !Sh'-mllﬂi'
dries m::clr.:l:u cumm‘liml r:' regular §1
battie withoot investing & cent! YWrita:
Pixacol. Box 1298, Cleveland 3, Ohila,
COMEDIAN'S Gu?! Vaudevillian's
seripts!  Kleinman, 25-31B 30th Road,
Long Island City 2, .E!_?_ﬁ.r:k:
EYEGLASSES Duplicated, Inexpenaive,
Yankee Lense Bervice, Box 5¢, 163 West
171 Street, New York 52.
RECORDS—RIrth, adoption, marria ge,
estate, Persons located. ChaiTee, B
Washington, Chicago 6.
HAIR Falling? Dandrofl? Write TH—
chologist, 137 Lewis Bt., Phillipsburg, N, J.

PEORIABIE—RId syour skin of 'u:gizI
mlr lesions., Let Derm-K briog ¥
isfyi reliefl. Mot an alntment. Stain-
n!:::dl:ntmrdryemma Rush name
for special no risk offer.
E‘»'l.rtu'at-lmll Laboratory, 457 Schenee-
ta . Dept, L-2, Brooklyn, H. 'E'

EL.EEP' RITE, Ear awﬂmra at
Imurl.u soumnd sl-e-.- Tr
R:lrmund Daw,

Free “sleep booklet B
Pack Row (1215%). New York T
PEOPLE Amazsd, Hidden tB!tnu. Tidi-
vealed. Gooley, 3910 N. Bell, Chicago.
DISCOVER Your best abilities throu
scientific aptitude tests, Information loe,
ing Service, 208 Commercial Bullding,
Raocklord, INinols
LIVE Longer,
Free  Information.
Mt Vernon. Ohio,

feel better. enlor e
Fairchild Company,

Moo 1 Tally SInialned 1 Ao Elopmative
-.nd LR "’rfﬁmfn entitled *How

Eeep Your Ha 1 ¥ ! Irea
mw write, James Hilton 19 Fan:r.h
Ave., Brooklyn, M. ¥, 20.

MARRIAGE mmﬂum. colars,
Caswell Associntes, R, .ﬁltm

dallar.
Ponna.

DRUNEENNESS Is g dizeass which re-
sponds to treatment. Medical skill plas
human sym r.:h: prove successful with

liquar lnd rug cnses. B0 vears experi-
ence, Wrile for [ree booklst, P, M, Nel-
son. The Keeley Inatitute. Dwlght. 111

MMEXTCAN Legal maiters rellably han-
dled. A. Munoz, 240, Juarez. Mexico.

PRE-WAR Cigarette lighters $1. Hurry,
supply limited. Martin, 7704 New Utrecht
Ave., Brooklyn, New ; Yorik,

THOW, You can make 1{: r own printing
outs le, easy “‘Plastoplate” proc-
ess. No messy chemicals. Adayservice, Ar-
grle. Wisconsin

ATTENTION ‘Ip menulscturces: Wew
111wnl.]m15. LIHﬂd:Ig :n:l: b&;héuiu:d i'stft
every invention. Steach, Prisge !
Dmlfl-u-m. Mnss,

BIG Mail for you. Latest moneymaking
offers, opportunities, calalogs, magazines,
Mume listed in directory mn Idenl Serva
lee, 108-M Fark Ridge, Il

SﬁMPLE 'Trwelinﬁ Eﬁ!rsmn:n
''Supermale™ 10e 1, Baundary, York
5. Penna.

DE&RK G‘ll.ld&. Lﬂm:dhit Arkansas,
!:_laﬂ.nnn for homeseekers, sportamen.

ear. Sl.

ANTED—guotatlons from box
huhl:r mujlers, H#I«nm Prvduch Co., 128

0, Tulsa 3, Qklah
VIG’I‘QRY L-I".I.“.E Hand :ﬂuh.l.l.l.a and lan-
tern excellent for use about home and
E[I‘H'E 51.00 postpadd or c.o.d, plus costs,
back BrntuL T31 High

I.I:Ld.

LITMINOTUE Cricifiz, fve lnehe: high
with base. glows in the dack—§1 50 post-

id. Glawing gardenia, £1.00 postpaid.
lastie glowing earrings, star or heart-
shaped, something new—§1. Eﬂa:' postpaid.
Glowing pendnnt crucifix. 78 postpaid
Your money back If not 1007 pleased,
United Enlerprized, Dept. 107, Box BITOA,
Chicago 80, Tllinals,

RECEIVE Mails, magazines, somples.
Your name in numerouas malling lists 10c.
Howard. 396 Broadway, New York.

INFORMATION Far treasure seel-em.
n;!te Wyes, 1M'; Francls, 5t Joseph,

“RAFTER Tables'': 64 page. pocket size
booklet.  Lengths, angles, cuts an the
squate, for common, jeck. hip and valley
rafters. 14 pitches. = pﬁiﬁﬂ. Wm, B.
Walker, Castle Rock, B. Dak.

ROACH Proof. Use “"Permanteurs.’” the
euds way, non-poison.  $500 guaranteed.

Colony Wax, Davenport. Town.

FOOL Your friends. Proetend you are in
San Francisco, Reno, Nevada, 3 post-card
views 25¢ (20—81,000, You write message,
Address, return, [ remall In S8an Francls-
co or Benn, Letters mailed 15c Ira Smith,

A “IH-TH-BT-H 153 Liberty St.. San Framelseo 10,
3 BARGAINS! Used books, phion nograph
BBNUINE Itallan mgiwl;-nd raviall | records. radio parts, antiques, ha re,
anpee, Pormuln §1.00 der brand. | electrical supplics, tools, novelties. toys,
Plo. Bendinelll, Box 4115, Stevenaville, List e refundable. Gether, Milwaukes
Miieh. Wihicansin,
!D P‘IEE!E Mammath mall, Thousand PDGHEI‘ Ghoe cloth kpustpud lhlrn-
1ﬂﬂ.. Varlety 1B 15 Willlamsbu
ni . LGN, At Indisnendi 4, | HAL Exoducte Co., b |

nmm Handloomed Mexican table-
cloths, Details [res. Francis man,

Anthony, New Mexico.

P'l:N UPS. New unusual pletures. Gar-
Emmm girls. Bix samples 25 cts,

9610 Le Moyne, Chicago,
H.ﬁE.E Fhota ltlm‘F. Instructions B0c,
Alvin, 553 William, . Conada.’
our gloss phuun In br].;hb

COLOR ¥
vivid colors, Tnatructions §1.00,
Patton, 3230 Third, Riveraide | El].lf

JOIN Milllom stay-at-home travelers,
‘ﬂ"'n send you ﬂw pdcl:umque Detrmtgl_oat-

da] {:LIM L es and ad

to your friends

?Mﬂ‘hl ere in Umﬁ. 'jl'sl‘_i:rj.r think you're
raveling.  Cast tanley Barv-
MISCELLANEOUS fce. 4478 Preer, Detrolt 10, chh1g!.tL
EEC:BA.NIE.&L malunﬂaﬂune OPEN. Clase :ﬂ:lur F door from
skeiches o Van m.gmp, dashboard. Look ﬂer ""Automohille.""
381 Bt Clnir, Detrolt 1 SABSAPRAS mmu Directions for tea,
TABLE Tennls :I-:reru'! Snve lﬁ aguare | Bundle postpald, 50e, Box 85 Verona,
P e Prrle T o T | =
use,  Complete  (llustrated plans  $1.00. VE/Q7-BLAGK—The world's hest chany
Earﬁgnﬁ‘:.n 1018 Wash. Bldg.. Tacoma, ;ﬁ‘r’iinx MEssl:nhll Products Co.. Willlams
WK, .
AP GREAT PFun. Pretend you nre in N, Y,
BANITATION Chemicals, for Industries, 3 cards sent, you Write, return, T11 mail
h}, d%““ and barrels. Bram, Philadel- | 35 0en  patters, any city 15 cts.  Recelving
phin 40, =forwarding. Detalls, souvenirs 10 ofs,
nammm I-I mmocks, shopping I:us Pin-upsa, ph , FPascinating sammples 26
heme, Instructions. sﬁ cts.  Agents  wanted, ler, 438 New
I . E how to meke, knit, 28c. Emil | York Ave, Brooklyn 15, N. Write:
Castle. Rt. 1, 298, Lenox, Michigan Any day. Any year,
UNPAINTED Wall plnquu 9'- ub, PFREE Descriptive list rare, unnszual, 8-
Write, Dman. 642 Broadway, f‘a'ul citing bopks, Not sold In stores. Oard

Minnesota,

Sales Co., Box 46, Arlingten, Virginia.

| tice while studyin

TRICK Chalk stunts. I
Balda The Cartoonist. Qsh‘lnlh. Wl.u.
“CLASSIFIED Swap Directors” #1
Oet started & rgmn; Gnmtn Raule, Eﬂi

N. Florence, Burb

HAﬂAZIH'EB ﬂircu]aru_ oppartinlties.
Dime. Edward Lau, Box 1258, Honolula 7.
Hawall

CARTDGNE Drawn {from soapshots!
Send photo and $1.00. Superior Designers,
State College. Box 197, Orangeburg, 5.

BRINKO Clranser and polish, ons q-per-
ation. No m.l.:in ﬂ:wun-dltinn:l!r
anlesd, Ble Sgc g?ula qun.rt
0. H. Bl!.‘nk.i . Balti-
more 13, Mary u.nr.L
INFORMATION, Any subject,
rates. The Roxbys, T4T So. MNew
Ave.. Los Angeles B,

1.

Moderate
Hampshire

groots. free.  Scheall, BN T

MEDICAL Laboratory technlelans in
great demand. We train you In your spare
time. in Four own -ume. You can prac-

I e Imperinl B“

BT3-d. Ausiin,
"~ PREE—Stories, Baok, Bovs, girls. Berg

850 Chusahill Rﬂn.d BHdngortdﬂunn
FARM And garden tractors. Gumg‘j

information on two tractors you ean |¢|

.15 g for free ca
Ethl'l-lﬂll Institute,
Texas,

from_ auto parts. ete., at small cost
Populnr Mechanlcs Press, (C- 433, !'bﬂ' E.
Ontarie, Chieago,

BIGOEST I'-III:!TIE',I' in tattoolng now! No
experience requl r:d. Cam :ﬂ e instruc-
tions with outfita. or fres litera-

nd
ture. Tatuco. 681 ﬂwth Etntlr. Chicago.
MAKE Money bullding bird housss, Il-
lustrated instruction

ook, . Fuag:lr
Mechanics Press, (CO-43), 200 E. Om .
Chicagn,

“Oma af *he

Dont Wait!
Get Complete
DELIVERY
Information
from us KOW.

HOBART BROS. CO., Box M-841, Troy, Ohie

1E YOoUu WANT AN ARC WELDER
...BETTER SEE HOBART

LSE THE
COULoN Y

walder NOW, Use the coupon,

!
Tl you are on Imporiand work, you should have i
b mdvanioges of “SEmpliied™ Kre Walding ta
halp you speed your wesk cul coste. gal atrong-
of, bettey jobe. Hober Walders bave many ad-
vanbages ned found in other welden ars mors '
waltabls loe yeur work. Lol us send you col-
clog ond deiafls em how you com gl &

mamr..‘;fm..‘%ﬁ;

Wd-ﬁ-:‘d‘: Lar;ras.r' Fuifoers of Arc Weldars”

Li

T Am dmierested s a semp
Fand iiams ahpchad—na sbilguiise
[ O] Campleta Walder Camlag

P O Wart Packl Waldeo' Duide
i

§ Hams

L

Adidarai

L L L I I e

Hobart Brus.Eo., Box M-641, Troy,ohio |

P e o e e
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THIS MIRACULOUS

s SLIDE RU

Become a MATH Wizard! Get the Right Answers ,;&g.
in m Flash Without Paper or Penclill e ‘~ R P

MULTIPLY, DIVIDE, SQUAIE CUBE, EXTRACT SQUARE AND _-}t‘i?,‘n-
UEE ROOTS AS EASY AS PIEI e ol S
Worth a fortune to ;m;.um! in business, war job, or armed forces. A e
enuine, full-size—similar to a very expensive Slide Rule. Solves B
the toughest math problems in a flash!  Free with the latest,
]n“!%ﬁ'ﬁcﬂj book of its kind, “MATHEMATICS MADE

LE % FREE!

10" lon
Laieite Blld'lg"l.l.'h
Carrylag Case.

ClL, D, K. HScales

'_«l " SIX COMPLETE BOOKS

t * 27 CONDENSED INTO ONEI

# e a # Wiritten by an expert teacher and a

# civil engineer. Contains six main sec-

t'mtm—eq'uﬂ to ¥ears of school traimin

i

A

“HITIIEHIITII:S MADE smns" NG M hairacion oty 45 i e v
NEW, AMAZING gl g, o markable Free Slide Rule!
'HEUI-!ASE’ METHOD! ~ ‘ T What the “Figur-Eass' Muethad
The Latest Complete, Time Saving E - ARIT Ta“nh:; ‘.:.Im:l!l.lllll!

Heme Study Book For Your ANG 851 0 CEaMETRY
Ll

re Time s LOGARITHMS o ﬁf-lr'is
Muth helps you get shead. Leamn e g RULE, SV e

math simply, ioterestingly. Writ-
ten ne If Fou had u professor per-
senally explaining all the math
rules—the short cuts, the pro-
fesslonal tricks. It taken the
beadaches out of muthl Comemlssion

COMPLETE ANSWERS TO ALL PROBLEMS
Angwery to every prohlem in detafl. Praclice srercises for
apeed and zecurscy. Every day work problems explained. A
Lest wi the siart snd epd for progresd.
Flus many more invalusble fealures!

FOR BEGINMERS AND EXPERTSI!

“Figur-Eaee’” meihod mekes math a
“einch’ for everyone— BEGINNERS,

PLUS MANY MORE PRACTI-
CAL FEATURES.

SEND NO MOMEY~—Exsmins Frec
Tunk coupan—ihers are TiFited

ratinni
g Eé"u‘ﬂpﬂhﬁw ana I

FIEE QIFT COUPON

]
KENMORE PURLISHING COMPANY
Depk. e n 230 F !.‘lth v, Miew Yok Sity 1

Ruah to Mathematles Made Simple™ with my FREFR
HL i'n-[- ]l:.1_.li-_, GIPT plus earrying case. 1 will deposit with
postman on delivery 1,40 plus Eostage,

If ol sstisfied
within 5 days 1 mm return book foF pegund,

ALL WAR WORKERS IVLLU’JI\G l BT, i i e s A SR S S R LR T
Ehﬂ-:'\l:]!:ﬂﬂ-. THOSE IN BUSINESS, L3 ADDREEE 1 avrarritedsadocionscsiasnsg i
MED FOBLES: BIVDERTH, it -'l= o e SO RL , e

Iﬂtﬂ for & “'Drush-up™ and reference [or
guick anEWers.

STATE. i
™ D hl-lr\. Fere if vou wish Lo savae gsostngs by rnelagin :-lsl
E 1. 40 with coupon, Canada Order—Ho C,0.0.—%end 2,00

| EEEEEENENNNEN

BTUDY AT HOME for PERSONAL SUCCERS
and LARGER EARNINGE, 30 yewrs expert instrus-
tioo—uover 108 (00 studente eoreled, 1L B, Degree
awnrded. All tezta furnished | Eaay paymenis. HSend
for FREE BOOK—"Law and Executive Guidance,”™

AMERICAN EXTENSION SCHOOL OF LAW
Dapl. 430, Gd& K, Michigan Ave. Chicage. 13, 111,

Pays HoSPITAL BILLS
for Whole Family

Costs 3c a Day for Adulis
Only 1l4c a Day for Children
It'shere] Thenew Family Hospital and Surgieal Expense Policy

12 WEEKS TRAINING IN
COYNE SHOPS ON REAL
RADIO - ELECTRONIC
EQUIPMENT! 3% “T'E".E‘

unl!1ﬂ.lnbd-]ﬁhll1nil‘|lﬂﬂnd
"LEARN BY DOINGT

. L

Electronics now.Coyne
Lraining covera lntest devel-
npments in thig Geld. Prepane quickly, easily, Faseci-

pating well padd work in mnlnt\tnanrﬂ.. installation
wnsl servicing Radio and Electronic equipment.

you peed and want! One policy insures whole family—mother,
father, children, anyone from 3 montha to 65 years. Mo med-
jcal examination. P to 510,00 hospital and surgical bills
5&; EA l’..-fH I.T.Ifd EVEngmmP insured. Pt:.Jy; up to $100.00
tor'e fees for operations. up to ar T
rmm medicines, ambulance, m% ﬂnmfﬁ.ﬁﬂﬁ
itions, ehildbirth, female disorders, and many other disa-
g.‘n]:amg&nvﬂed glr!uthar p-:»lii:ll%a.Ynn ﬁﬂutmnrfdwéi &:.ctaﬁ
B i is full-coverage Fam o8 a 1
FPolicy issned DIRECT to y - i
strong eompany with over §2,760,000.00 in assets, Investigatel
SEND NO MONEY, but mail the eoupon below quick for full
details —sent FREE. Mo agent will call on you. Act today!

—— i — e S S S —— — — ———

i'l'ml.lllﬂ INSURANCE C0O.
4 Jackson-Frankilin Bldg.. CHICAGD &, ILL.
I e Bend me your FREE INSPECTION Ofer of LOW-COST i
L

I'LL FINANCE YOUR TRAINING !

Start now—pay I'.Ia'n.iuﬂ after graduation. My plan
hag helped thousands, T assist you In getting pare-
time work while at COYNE to help pay living ex-
penses, Job Service when trained. Also Iuw fa-
cillgien for men with physical disabilities, Write!

ELECTROMNICS AND TELEVISION
Tremendous expansion in Redio, Electronica, Fro-
quency Modulation and Televislon pr\elhr:cd aftier
the wor—n world of new oppoctiiiities, Get ready Tor
a Peace time future and o good Job NOW with
practical Coype Radio Training.
m.EE Bﬂﬂ“l Whether you're 16 or up to 50

= get facts. Special Industrial
Electronics tralning includ nt no extra oost
now. Mail coupon today.
R
SIIE |s 'Pr\u. RADIC DIV, COYME ELEC, mﬂﬂl-

Hospitalization Plan, 1 » Dapt. M4-3H, Clicage 13, I ]

I ; | '-p.-m] (h L I-HE.F BOOK, “Your Future in Radio™, 1
NAME § and deeails of Industrial Electronics training in- 1

i g cluded ot no extra charge and cosy “'Pay - After - g

ADDRESS § Craduation® plan. 1

I Y BT I BMAME ..o i sierres il ¥ e e S :
L—————————__SIJE___;'J : ALTIRESS T -
T ]

sﬁvt WAETE PAPER I-I:-I-Il.-------------'L‘EA--"---'----
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YOIPLL agree this book is a real
tool in any mechanical or technical
job. Not Lu st another Dictionary—
ut for the first time, a reference
. book that gives you the meaning
of inventions, processes, and gadgers in
AMERICAN—language you understand!
Hundreds of definitions in radio, electronics,
new synthetics, plastics, automotive mechanics,
aeronautics, marine nnl‘z%zu‘an, shipbuilding,
iron, steel, oil and countless other Eig indus-
tries. Dozens of helpful illustrations, tables,
shop dara, technical and scientific abbrevia-
tions. ONE look at this book will convince you
that you need it, to win out in the com petition
vou're bound to meet in post-war employment.
Order your copy today!
£-Day FREE Trial Coupon! Order NOW!
O . - O S e s e s eew e e N

PHILOSOPHICAL LIBRARY
15 Eask 40th St., Neow York 16, M. Y.
Pleaso senid me o eopy of the Tlustrated Technieal Dictlonary.

Enclosed s §4.08, Send C.00In 1 will pay tho
D You mnd] poktpaid, D mtﬁ. |1|.-£:|Il1.ﬂ:l. plus postago,

If not matinfled T wi in % book
il b el T Il retum G days and Lhe price of the boo
T e L R R S S R R
BRPARE o . oo emnn s o e e R

Ol was s s i vmpsnis
“Save postage charges by sending money with order’

How to Get a

BIG PAY Rec/£4424- JOB

gt 5 & BROKER @® APPRAISER
e e S y ® LOANS ® INSURANGE
& YOUR OWHN BUSINESS

of Thousands of trained men and women are ro-
fjulred each yeor real ecatate firms, LSEERRCS

$198

compinics, banks, Federal agencics for propsmy
InhnEgenenl, leu'ragr, appraisal, real esiate
toans and Iosuranee work.  Dignified, pleasant

3
work  with E&E’II‘I&-‘ of opportunities 10 advoinec.
Salarles wp SI500.00 to $10,000.00 & year,
.1 ™ miske fortunes selling real estale an come
minsion. Nob one but B big sources for profit in
Coming real @state boom means oven = r des

Take mdvan EE: o
Rl estate men. i

¥our own business.
mand for workers, grealer earmings, Inr;:wrpmﬁu.
tesicd meithods and experiences caafil ] I
waluable instruction materlsl ns given by author as Direetor of special
Tenl estntc courses st Columbia, Yale, Chicago, Tulnne, Seuthern Colis
I'H'I"Il:' iher univerailies ansd real cstpte boards—Dow in convenlent
book form for the first Bimel Send coupon for 7 days' FREE cxnmination.,

Modlers Real Eslale Practice

§ Volume Library for Home Study and Reference Ready

First and enly complete library and home training course in this big
firld. For real catite poopld, beginners, propeety owoers, bullders,
Shows how o munage locome properly, bew bo sell roal etnte,
20 ways to gl prospects, short culs Lo hpprﬂ:-l:u? Property  vRIUes,
Bandlitg loans and insorance, methods for running 1aFgest Lo smallest
real eainte office.  Residentinl, commercial, Indusirial, farm praperty.
Complete Information on securing tonants, holding tenants, listin
systems, real estale mointenance, purchasing, collertions, MansFemen|
'-'“'dF“- inspaction reports, slkowing ilmp—err. sales slds, closig the
denl, ereative selllng, market analysis, resl ostate law, Jeases, Gaocs
ation, finsncing, Nmmmnll{ planning., prowth nnd dectine

af neighborhonds, how cities grow, speculative bq!mql& OME
farm management, #ie, Bndl coupon now—SEE this rema TUDY
ahle librmry—ihe anly one of iis Kisd,

- __-_“_'_———-____—-

| FREE 7 DAYS' EXAMINATION

I LANE PUBLIGHING COMPANY, ;
BES ek tmL sk ST s ]

Fras Hamn Btody (e If merilarban 1 iy -nqﬁ.rh'?ﬁﬁ'?' E’.’m

00 & meonth umtll tde prien of $24.00 |8 pabd. If nof wanted, 1 will retum the
boaks Daatpakl. (Snre 0% . o . sesd cxsh nrios of 31,00 WhE arde 3 roeere) I

= ¢ o FOU BGVE BZAD, Bamp returs priviege.)
NAME .i.......

M A T o ciimioisrmrmte s s b ah o o ts s o p At s s deim o
Flonm atiash lstler stxiing e, oecipabion, mmplorers nome ani sidoses and '
thut af nt |sasi one business mun as olermon.,

——— . s e — e S

T ——— ———— ———

. SAYE WASTE PAPER [ ]

— ———

aZA

BE PREPARED AFTER
VICTORY TO WIN
On the Home Front

Following the first werld war,
Fyr-Fyter poured millions of dol-
lars ints the pockets of salesmen
from every siate in the Union
- selling ond serving Fyr-Fyter
equipment. History will repecat itsell.
Work, produce, buy War Bonds now to win,
Hext get set to supply civilian needs of Fire
Extingulshers aller we win by writling us
today for information on g sales connection.
Get prepared now.

THE FYR-FYTER COMPANY

Dept. 80 Dayton 1, ohis

¥ X DESIGN
ENGINEERING

prasililities of
L o T

PLASTICS

Wartime  ppadications hove  proved [T
PLASTICE. Fi now far this t TWaE
¥ cif for @ h ikl position fn Flaseiey [ £r 5 et
ol ete e tes g course now available. Send namo aod siate .
10 INSTITUTE OF TECHNOLOGY, Box P-181, Greenville, Ghio

FUN AND PROFIT FROM
YOUR HOME WORKSHOP

Mew 1044 “WHAT TO MAEE" is now ready.
| | of ihese books 18 fssued each year and
8 is a roprint of orticles which have been
Eﬂh'lﬂhﬂd in our “Craftaman’ Department.
unireds of idens that can be used nround
8 | your home workshop in one handy, 224-|Jlail‘e
| volume. Gt book from ¥our Newsdeale
| or send S0 to

N S POPULAR MECHANICS PRESS
i Dept. 541, 200 E. Ontario, Chicago 11,

.- F Amazing Opportunities
F'a "- NOW Open in these
practical money-making trades

.,

i Paolur e Ly

=Ty

Prepare for a happy future of prosperity,
BECUTIEY., vl et a big-pay job now. Fag-
einating, high-grade occupation. Yoo can
EARN WHILE YOU LEARN, Excellent
e O E COURSE imHOROLDGY
COMPLETE COU
%oﬂhu]ﬁm inAmers
jcan 3:.[3 wntched, clocks, Bpecialsoc=
tions on alarm clock repaivs, Mew, practical
LEARN-BY-DOING instroction method.
Larni.;n QUICHKLY, a%EahNo m
ned RCEESATY.,
training [or aircralt Inst Pllmq'll:':t wark, and other scientific ion joba,
A mal.fu;%l.ﬂll" PRICE® MONEY-BACK GUARANTEE
fowlor FREE.

Get into this fast- W ... bigop ities , . . don'E
dulnlrl}illl eonpon bl information. There's no obligation.

locksmithing and key making

COMPLETE UP-TO-DATE COURSE

Howto pick locks, da-code, make master-

keys, repair, install service, ete, New, self-

instroction lessons for every handy man, home-

GWRET, -ci!?znter, mechanie, service station op- A%
tehop, hardwa

erator, flx-it shop e dealér, gunsmith, -0

.Ea #‘vl TRATED I.Hf-ul:dlll :

m‘nm:nbmk. Wlstamw s DD nhﬁpaﬂu:!- 1

i- we e ms Fran Deotails=—Mall Coupon Today [ s —-i-
NELSON CO., Dept. §F22, 321 5. Wabash Ave., Chicago 4, 1L
Plense rend mo—FREE and withontobligation—illustrated Suceeass |
Catalog eontaining information nbout the eoorsa (or sourses) 1 have 1
checked below. Mo saleamen will eall,
O'Watch and Clock Repairing, [ Locksmithing and EKey Making.
HAME
ADDRESS =
CITY, STATE

S T T S S — J—
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Mew 20th Edition. MNew Material on
Transmissions, Trucks, Tractors. 1488
PAGES. 4600 ILLUS. and DIAGRAMS.

Mow with millions of esrs necding ropnirs
nnd thousands of men :wmuﬂﬁw wo Uhe work,

K i
han  ever  before,
covers all princigles, conktruction, W‘Iﬂ
justment, testing, troubles and remedioe of :ll
cars. Covers Dienel powe cars ang Lnicks
fundnmentals of pireraft englics and passens
ey car apecifieations,

SEMD MO MONEY. Write Loday

DYKE'S

Al.lTl'l BDOK

for DYEE'S

;1'1“:- Book.  Hemit 6 or pay posiman S0
Isnﬁuzu on d&ll\rer.r. Money back in o
-d.n}u not patiafied.

GOODHEART-WILLCOX CO., INC.
pept, 1-8%, 2009 5. Michigan Ave., Chicage, 16

Wear at Our Risk!

Thege two Swise made watchea are 1=

nowned for accurate timekeeping,  The
men's walch has a sturdy, Ahely-con-
srucled chrome cage, an open flgure

dinl, genulme leather sirap. The ladies"
walch 8 sure 0 evoke enthusiaesm be-
cange of 1ts exguisite dalntiness, BEND
NO AMONEY! Just pay postman for
men’s wristwatch £13.00 and for ledies"
urlstw;l::'h 1500 plus few eenls poslpge

rnd 100 % Fedberal excize tax. Wear f(or
]U days on our maney back if mot gatis-

fied guarantee| Hukzll. oriders today—supply i Hmited
VOGUE JEWELRY C0O
7759 5. Halsted Dept, WE=115 Chitago 20, 1L

A SIMPLIFIED ART AMATOMY OF THE HUMAM FIGURE

# LY 51 FOSTFAID
by Charles Carlson, hi bosk Uhey' e talking sbaut! One of 'I.'ru.-
maost Informative books o=

its kingd for both student and
fessional nriixts. Charts, :m:llt's 1n-d- -utrr 450 drmwingrs shaow

detailod stidies of eve ?‘e ; [&aunﬂ IDd [ -ﬂlnn,
HOUSE OF LITTLE g:ﬂ 5. l.!-'E-I.GD Ave.. Miw Yark .

Say you saw it in
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Learn this
Profitable

IN 90 DAYS

AT HOME
Money-Making Career Open
to Men and Women, 18 to 50

Huondreds of men and women between 18 and 50 make $10 to §20 in
a dingle day glving scientific Bwedish Massage and Hydm-Therapy
treptmenis, ‘There i big demand from deétors, bospitala, sand-
torimms and clube, Graduptes earn Iorge full 1ime incomes from
theen or in private practice in their own ofless. Ohers makes good
5 from houe trealmenls given o spare time. Learn this in-
teresting, mooey-making profeseion in your own bome, through our
lwime studry course, uing  instruclor: ag in our
nationally known realadent school. You can win
Independence and prepare for future security
Ly guallfylng for  your Iplomia. Course oill
be completed In 0 f0 4 feomths. Maiy éarm
whille they lenrn. HBegin your frainlng at once

Anatomy Charts & Booklet FREE

Enroll now znd we will ioclude, al ng exira ocost,
maony necded supplies. FIU yoursel! 1o belp mesl
growing demand for massage now and after tha
war. Send the coupon at once for complele details,
Anatomy Charts and 32-Page Illusirated Boeklet,
FREE, postpaid.
————— T — — — ———— ———
THE COLLEGE OF SWEDISH MASSAGE

Dept. AG4, 100 East Ohio Bt., Chicago 1, Ilinois

Please gend me FREE and postpald, Anatomy Charts, 32-page
Booklel and complete details on Home Training,

natomy|

Charts

MNamie_ .

O

1§+ SRS SO TRESRITR N Srvral IE TR DT AR 1) R e
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Know Electricity as Experts
Know It—and Get an Expert’'s Pay!

What about your future? Who iz safe today? Burely not the man

who B eantented to stand stilll Know yoor job thurmmhl:—pm-
are yau‘faelr for jobs akead, To do just this thousands of men
AVE L5

The Croft Library of
Practical Electricity

The Creft Likmry ia a mnltl.e tlulrbeld edurator. 08 s ru»urlded on praeiise—m
20 yparn of shirt-slmye s n werk as |5 |8 sevuslly doae, In |4 m--luﬁl frem
wir o eovwer with ihe kiod -:-r r..m heuded facisa you wast, Wr (LT ™
inner cum saskly ul:d-lru-luf it yet s sousd, so thorough, thal §i 1s :hn dulu' eudds
el B0 highly peid slectrical workers and enpinssra Crait balls yom the things
yom meed e know shuut m-nl..mu,. '.‘I'Hﬂl-'\- ||1|1 h:rfl, Wmmul.nnn\. hulml,
sitouhie, wninhicerde. disiibation prbie wahlo Ly pe—
wiring Fight pnd power— -mu ol l.nllh-rd bullnil.nlr“ 1 rhgl.en and munmlm
pegureinsnts—illuminstion in lta every phast—ths most lmproved methods of |
inr—lstops and lamp effecis, elec—how o do s complets job, fMm planning i 0

No money down — easy payments

Fill in nnd mxil tha aonpon sttashed wed we will seod vou tha entfre st off seven witls
l:II.nH lnr hﬂﬁf?lfwu:hhnmnwf‘g; k;ludl.-l;ll-::.‘j M l.-umlrna'"::

uw u to " = n " balance & ]
af ﬂ-lﬂ“ Bend the coupon NOW nod e the books fer yommeil.

r—————------- -

EXAMINATION COUPON

MeGRAW-HILL BOOMK CO., 350 W, dZnd Sk, M. ¥. 18
Bimd ma I'ur tan duye' szaminstion mppreval ths Crofl Ly of e -Hl-h]
Elarciriciiy, 7 ITI maibslnsiory 1 mnd vou FE03 in 10 duys aod 3.0
monihly il b g priee of $1HIM i I nof wanted, [ wil return the Lodka
poatpeid. [Te imwre write irily and Gl in &l Doa)

DON'T WAIT UNTIL THE WAR IS OYER!

Sincs 1920 Curtiss-Wrigh! Technical Instilute has basn aps- ™~

clalizing in modern. progressive training for Asronautical

Enginsers and Master Aviation Mechanics (no flying
involved). Prepare now lor your Aviaton Carser.
BE BEADY! The opportunities are greal loday
and will be much greater in lomerrow's Age ol
Flight. ACT!

CURTIEE WRIGHT
TECHNICAL % lllll"l'l"l'll“

GRAND CENTRAL AlR TERMIMAL
GLENDALE 1, CALIFORMLA
iLoE AHGILE OBUNHTYI

MAIL THIS COUPON TODAY!

Registrar, Curtiss-Wright Tachnical Isstitute, Grand Cestral Alr
Terminal, Glandala (1]); California. I‘hﬁ-!t send  imformation
and profusely illustrated catal Avistion Training. FREE

on
» wa Whthout ebligation . . . Depl. PM-&

Nume

Birth Data

Street
City.




. Beautify your home
this easy, practical, inexpensive way
Plasti-cote mokes painting fun. Try It in any
rogm ... or aven your brick-walled bosemant,
One coot covers, .. even on siucco, clapboard,
plosterboaard, masenite, waad_ brick, matal.
Wathes like filel

MONEY BACK GUARANTEE

Use 25% of this paint. IF nat satisfied, return

the rest and full price will be refunded. Order
for cosh, post-poid; or €.0.0. plus small expr,
char-ﬁu If_'u.'nrs;'-."f'hirg_ lvary, Creom, f!-ul:l:I Dusty
Rose, Peach, Black. Light, Mad. or Dork green,

qray, blue, brown,
MAIL ORDER
TODAY!

1 gal. covrs 300
1418, Glags, Semi-
Gloss, Flal Finish

is also your

GUIDE for the FUTURE

Prepare for peacetime competition. Let this free book help
you. It is lssued by an erganization known throughout the
world for thorough engineering troining. The exominntion sub-
Jects listed below are only a few of those dealt with. Withowt
ohligation, write today te Capadinn Institute of Science & Toch-
nology, 180 Chester Building, 219 Bay Street, Toronto, Canada.

A.M.1.Mech.E. AW Struct E.

Meochamical A M. Brift . m.E, ftructwral
AMNCLEE. Radio and Telegraphy Aulamabile
Eloctrical AM1.C.E. Wining
A F.RAo.%, Siwil London Matriculation
RAaronawiieai B, Sc. (Pure Sohence)
F T — ———— T —— —— — — —— ——
Canadian Instituts of Science & Teohmology Limibed, I

180 Chestor Building,
219 Bay St., Teoromis, Canada. I

Plesse forward us free of cost of obligation of any lelisd your r
1T8-page handbook, “ENGINEERING OPMHETUNITIES.” I

PRRITMI o - . e oo e S o s B B T R I
I ABAPIRR . - v vovormnmnam s e e e e a e e 114 RN |
] Courme Intoremlid 1. .. varcinassorsnnnnnnnnn LrE e i d R |
L i b e T P |
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A New Edition
Featuring TOOLS of WOOD

MNow you can have a good lathe, drill
presa, circular and band saw and oth=
er power tools in your home workahﬁ. at
a coat of only o few dollars each. Mal A
them yoursel! from old auto parts, dis- B
carded sewing machines and other odds
and enda that cost little or nothing. Get
this new book—"Forty ]E"ower Togpls ¥You

Can Make.” Costs only $1.25 postpaid.
This book gives every detail in |.l|.:-|ln language
fou can understand nEd rulluw. Hundreds of pics
i I W fol bow l||

:LII. tusj ;

]
+ Money back If not sauls u-,:

MAKE EVERY POWER TOOL NEE
HOME walﬂSHﬂPnEn I
Some of the power tools you can make mEes

2 Band Saws 2 Drill Presses

B Banding gnchim:u 1 Egm\]l HEaw

3 Clrcular W 4 Turning Lathes

] E"\:“I Lathe 8 Grnders

| SRRk saw 1 Sisesir oulgios Machine
1 Cut-0ff Wheel mnd |':||.m|-nl|l

Inl'|:|!1112tll:-rl too, mhoui pulleys, belis, oo | Ehode
Just published,  No other book like it oiaé-':#ﬁh,."“" it
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Dept. 547 200 E. Ontaric Street, Chicago, 11

KEY oicounicor i

ELECTRICITY

® AUDELS HANDY BOOK OF ELECTRICITY
For Engineers, Electriciana, Seudents and all intee-

ested dn Flectricity. A ick, u:rnphﬁed ready

$/ HANDY
BIIE _ et tl:u:t. g compbete instruction

and practical information.
to understand, A reliable an-
thority and a handy helper
that answers your questions,
® INSIDE TRADE
INFORMATION ON
Tl:: Rules and Laws of Blectricr
ty~hlaintenance of Machinery=
r‘l C, and I, E,Mﬂtm‘w-*trmr
ture Winding and Repair=Wir
ing Dva ma*l‘\lg;ﬁ: aIE]'I.tl.'rlul;-lr
Povorer Wiring = 2 Splicing=
Mcum-Eatrgﬁu»Tnm!p
= Elewators = Electric {hnu -
Raflorays~Bells~Bign Flasherses
T;Ep}wﬂ?lmltmﬂidmcwhw
5~ Refrigeration=Air
d:::w&ﬁlﬁrmmﬂkm
qummu‘n‘rtild.mg. and many
M- p1:ntu-l15 exphined so

1340 PAGES Txhl-'l rl::;aahsunnefw self, aimpl;
2600 ILLUS, £!l in and mail the FREE COUPON below,

i':r'ﬁ"gi'n"ﬂﬁ'?“i:“':iﬂﬁ:%:;%%‘%’ﬁ

e
.mi{ in 'il'-l‘ll}‘llu. Esen §1 mosthly anti] B4 s padd. Otherwise
A
]
En—
Kl - :.i-ll-_-
o 4 E \
READ FOR j;cooestion
PROFIT! § ofers ra
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TR MUSIC 237
. » vV . LESSONS ¢ 1

COMPLETE CONSERVATORY HOME STUDY COURSES

Fiano, Harmoby, mm:? of Musie, Advanced Composition. Volee,
Publie Behool MMusic alin. wet. Tru L itar, Mandalin,
Buthmﬂ. Clarimet, anen fe AFFRRZIOE, r Tralning amd Sight
B'f“” Choral Conducting. The only corréspondence schaal bmhfng
al & coumes lomdi te the ree of Bachelar of Mudic. Ask for
fllustrated lessons and eatalog,

Give exXperient® ::ssssssmssssssssmsnnnmarewey

MOVIE STAR PICTURES
1

25 Ex7" Movle Stars

SCREEM ART STUDIOS, Dept. 4,
Courses in ENGINEERING: Elecirical, Clvll, Mechnnical, Drafting,
Coursd
Public Health; Medical Jurtsprudence; Paychology; Sociclogy:

Selo

BEE 5 oe g sas
UNIVERSITY EXTENSION CONSERVATORY e s70 it St .
ALL IN COLOR)
D323 Cowboys and
5# wagirls 2 3“5
0
BOTH FOR é0c
A splendid eollection of popular stars.
This offer good any time.
2529 M. Richmond 5t., Chicogo
———
o ENGINEERING &
L HOME

With A Chartered Educational Institution
Architecturul, Steam, Aeronautical, Rudio, Struetaral, Mining, In-
dustrial, Highway. FPetroleum, Marine, Chemical.

8 in ARTS AND SCIENCES: Philoso i Eduention; Letters;
Physics; Chemistry; Geology; Fol. LT eology; Law;
Business and Commerce; Accounting; Mathematics; Btatistics:
Agricultora.

'!;bti.nlul-llmcwll: Incarporated. 4510-TC, Sheridan Moad, Chicage, 40

= Learn te send ond recelve Radio Code at hame or
camp, or prepare for higher proficiency and ratieg
through easy, Tnn.-q.lqd sy RLem weed in iraining racdio-
telegraph speclalists, Good pay, sdventure, interest.
ing work,  Semd for revealing 52-page FIEE Boolk.
CANDLER SYSTEM CO. Beet, 55, = 928

= Denver, Celo., U.S

.5, A,

it

Get In at the Start—and Grow

Flasties iz & new industry which the nation's war
ia foreing to quick maturity. Already
Plasties are indispensable in practically every
branch of the Service—Aireraft, Ordnance, Chem-
jcal, Marine, Signal Corps, ete. Opportunities ?
Mearly everything, from homes to clothing, from
gadgeta to tools, will be affected by Flastics.

Spare Time Training Now Ready

The time to get started is wetwr, You ean prepare
nt home, in your spare time, to take your place
in an infant indestry that even now is leaping
into prominenes. rew, practical training plan
i# now ready to help vou realize your ambitions
and build vour future seeurity. Act now. Don't
delay. Mail this coupon today.

“AMERICAM SCHOOL, Dept. PAA4S

Drexel Ave. at GBSth &, Chicago 37, 1L ‘
Gend me FREE information covering special training in
subjects checked below. No obligation on my part.
OPFlastics CCost Accounting for Mig.
CElectrical Enginecring  CAutomotive Engineering
ODrafting and Dosign CArchitecture & Building

for Men and Women DCShipbuilding

OMezel Engineering CBusineis Management

{iMechanical Engineering OHigh School Gourse

OAviation OHadio CURailway Training

B S —————————
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WANTED...

Ideas and Inventions
" for Postwar Products

UTOMATIC ELECTRIC
COMPANY, originator of the
dial telephone and leading manu-
facturer in the field of communica-
tion and electrical remote control,
secks to make contact with in-
ventors and others who may have
patentable ideas or inventions for
sale or license. Objective is the ac-
quisition of newly invented or im-
proved products which have peace-
time application, which will make
use of the company’s expanded
productive capacity, and which
will help to maintain employment
for its engineering, production and
sales personnel during the postwar
period.

Inventions should relate to wire
communication, point-to-point ra-
dio, electrical remote control, or to
mechanical, electrical or electronie
devices used in such systems, and
replies should be addressed to Mr.
C. S. Cadwell, vice-president. All
ideas submitted will be given care-
ful consideration and treated with
the utmost confidence.

AUTOMATIC ELECTRIC
COMPANY

1033 West Van Buren Street
CHICAGO 7, ILLINOIS

*
In Canado: Automatic Electric (Conada) Limited, Taronta
. SAVE WASTE PAPER L]

35A



Ingenious New

Technical Methods g

Presented in the hope that they will
prove interesting and useful to you.

Precision Ground Glass Gages
Afford Visibility in Inspection

In the hands of the skilled mechanie, glass gages bring
an important plus function to precision gages. It not only
checks the new tool's size, but gives the inspector an
idea of what kind of surface to expect from that particular
tool. The visibility permitted by the glass gage allows
the inspector to see the surface in blind holes as well as
through holes.

Some of the apparent advantages of the glass gage fol- Glass gages are not subject to
low: Glass gages afford visibility in inspection. Glass corrosion or rusk.
gages are not subject to corrosion. There is less tendency
to gall in some applications. Sense of feel is more
pronounced when using glass gages. Because the thermal
conductivity of glass is less than steel, body heat of
inspectors will not be transmiwed so rapidly to the gage
to affect gaging dimensions.

Chawing gum, too, is really useful and helpful in these
tense times to people who are working on the production
front making marterial for our war efforr. But, our Armed
Forces have been constantly increasing their demands
for Wrigley's Spearmint, Doublemint and Juicy Fruit,
It is only natural that we and you both feel that the needs

of our ighting men and women come first. Visual inspection of surface
coincident with inspection for size.

You can get complere information from Industrial Glass-

ware Division of the T. C. Wheaton Co., Milloille, N, J. s
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WRITTEN SO YOU CAN UNDERSTAMND IT J
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Above, banks of recorders “monitor’’ forsign
ond domestic radio programs. Below, OWI
announcer speaks over United Nations radio

I IIGH UP in the sky over Europe a
Yankee pilot on reconnaissance
tuned in on an American radio program.
The thrill that came over the air
that day was nearly as good as a -
visit home.
An announcer in New York was
talking. Talking straight to him.
It was a “news from home” pro-
gram. The announcer was saying that
he was the father of a son, horn 5,000
miles away in Gatesville, Tex. Even the
flak looked beautiful at that moment.
The Air Foree officer's wife had asked
a government office to try to get the
message across to him by radio. There
could be no assurance that he would be
listening. But he heard, and if he per-

JULY .ISSUE OUT JUNE 10 ;fjﬂrn;;:_d mﬁle_unis]ihedqllﬁd g?mbatici‘ all

. . _Y 1mse. n B Wl ue yonder,

The July issue this m_mn SREEas there were only the enemy watchers

on the newsstands and will be mailed below to wonder about the crazy Yan-
to subscribers about June 10, instead kee flyers.

of June 1, our usual publication date Radio is a weapon of many edges. It

|l is News from Home, and the best of

JUNE, 1944 1



American radio entertainment, boosting
the morale of fighting men overseas. It is
the Voice of America bombarding enemy
and occupied and neutral lands with fight-
ing propaganda. It is the multitude of
voices speaking from flagship to destroyer,
from foxhole to command post, from Pen-
tagon to Eisenhower, from Flying Fortress
to Mustang, from artillery spotter to gun-
ner and tank to tank. It is the radio report=-
- er in Naples and Bougainville talking to
- you at the breakfast table.

o, ' 2 ) The Nazis had a long start in the radio
| i . war when war came to America. They had
| more than 100 transmitters bombarding
l - the world. We had 16 shortwave outlets
' . under private auspices.

| It took us a little time to get going. But
. today the overseas radio division of the
. Office of War Information directs a 24-hour
. flow of entertainment and news and prop-
aganda to every corner of the earth—prop-
aganda strictly adhering to factual news

In the "switchyard” of a short-wave
station a progrom is beamed to Eurcpe

At right, a military-type hut overseos
where the Psychological Warfare Branch
picks up and rebroadcasts OWI programs

This sign wos posted at General Elee-
tric short-wave station in San Francisco

reporting and flavored with Ameri-
can ideals, More than 2,600 programs
a week are beamed to Europe, Latin
America and Asia. In addition to the
cooperating broadeasting stations in
this country there are over a score
of outposts in such strategic areas as
Irag, Palestine, Sweden, Lebanon,
Iran and Egypt. Eighteen transmit-
ters along our Atlantic coast are on
the air 24 hours a day, and at Algiers
and other outposts the programs
from Ameriea are recorded and re-
broadeast. The Voice of America
speaks in 26 languages,

Naturally the enemy tries to jam
our transmission. To get through to
continental listeners, average broad-

casting speed is kept down to 100
2 POPULAR MECHANICS



words a minute, and when jamming or at-
mospherie conditions are especially unfa-
vorable the speakers slow down to 80 words
a minute. And despite the penalty of pris-
on or death for listening to an Allied broad-
cast, there is evidence that we are heard.
A survey in the Catania area of Sicily in-
dicated one in every 10 families heard
Allied programs before the invasion; of 171
listeners guestioned, 53 heard American
broadeasts. And there is the story of the
propaganda beamed to French farmers.
The Voice of America launched a major
campaign to keep French erops from feed-
ing Germany, The farmers of France were
{old of Hermann Goering's promise to the
Nazis that “Whatever happens, we Ger-
mans will eat first.” The farmers were
warned not to declare their full harvest,
but to hide all they could. The under-
ground was listening., Nazi-controlled ra-

Pregram schedule ot Office of War
Informatian. Many “chain” pro-
grams are rebroodcost to troops

dio stations began to report
“incendiarism of crops and
agricultural machinery is on
the increase in France as
mills burst into flames, agri-
cultural works are fired,
crops burn in the barns . . .
the workings of terrorists in
the pay of foreign countries

Above, master control
desk in recording room
of radio station. Below,
mobile “propaganda’
van shows newsroels on
a Morth Africon roodside




Foreign broadcosts are recorded ot Columbia Broadcosting Sys-
tem “listoning post,” translated and summarized in news of day

playing a vital role in the actual
landing, The Amphibian Com-
mand had needed a five-kilowatt
transmitter in a hurry. The West-
ern Electric Company had just
delivered one to station WHOM
in Jersey City, and it was not yet
installed. The equipment was
rushed to Norfolk, Va. Six weeks
later a strange voice cut in on the
frequency of the Rabat, Morocco,
radio station and Afriean listeners
heard in French: “Allo Maroc!
Allo Marce! This is the transmit-
ter of the American Armed
Forces.” Then the recorded voice
of President Roosevelt told of the
coming of the Yankees and ad-
monished North Africa to coop-
erate with the liberators. e
voice came from that transmitter
on an American battleship lying
over the horizon on the Atlantie,

It was radio that brought the
Italian fleet over to the Allies
when Italy surrendered. The vie-
tory is credited to Robert Morris
Pierce of Cleveland, an OWI radio
engineer. The problem was to get
the Italians to listen, Their Navy
was forbidden to listen to any oth-
er than an Italian station. Pierce,
in charge of the United Nations

. . . part of a large-scale sabotage plan.” radio at Algiers, solved the problem by
Vichy decreed death for terrorists who de-  shifting the transmitter from its 1100-kilo-
stroyed threshing machines. cycle frequency to 500 kilocycles, the in-

The concerted radio program was ternational distress frequency to which all
launched just a week before we invaded ships listen constantly, Every quarter hour
Africa. About that moment radio was for several hours the message was broad-

In picturesque surreundings overseas o Signal Corps unit rebroadeasts short-wave programs of BBC and OWI

POPULAR MECHANICS
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cast inviting the Italian fleet to join the
Allies. When the Italians did steam into
Malta, Admiral Cunningham of the Allied
Mediterranean fleet said of the radio staff
“they've accomplished in one day with
propaganda what I've been trying to do
for three years with the Navy."”

For the invasion of the continent, Gen.
Sir Bernard L. Montgomery has a complete
high-powered radio station comprising
seven vehicles and a crew of 24 men, ca-
pable of broadcasting 45,000 words a day.

The radio newsmen covering the battle-
fronts, civilians and military alike, have
written—and spoken—an epic in war re-
porting. The National Broadeasting Com-
pany has stepped up more than four-fold
the time devoted to news reports since
1938. Over 15 percent of the total time is
now allotted to news and special events.
The Columbia Broadcasting System simi-
larly covers the world, with about 35 men
on foreign news posts. An important phase
of CBS work is the menitoring of foreign
programs, which are immediately trans-
lated by a special staff and made available
to newspapers as well as CBS listeners.

Every Thursday the NBC news desk at
New York radios its reporters overseas
their assignment for the next week. A ra-
dicgram to the Moscow man might read:
SWANT 1208 1210 TUESDAY THURS-
DAY SATURDAY ALSO 2319 2321 MON-
DAY ETTHURSDAY RETURNING
NEWYORKWARD CONFIRM.” Which
gives the Moscow reporter his broadcast
time in terms of Greenwich Mean Time.
He has no direct contact with New York
before or during his talk. NBC orders Ra-
dio Corporation of America to pick up the
Moscow shortwawve signal at the appointed
second. RCA’s station on Long Island
picks it up, feeds it by telephone to the
control desk of NBC in Radio City, and 10
seconds before the rendezvous the an-
nouncer introduces “Henry Cassidy in
Moscow.” And Cassidy, who does not hear
this, comes in blind on the split second.
Some foreign points can be contacted a few
minutes in advance on a two-way conver-
sation channel and the cue perfected.

Last Feb. 1 the first all-American owned
and operated commercial radio station in
Europe began transmitting news direct
from Italy to the United States. RCA had
installed the $250,000 station.

A former CBS man, Sergt. Roy A. May-
pole, now a Marine combat correspondent,
had a notable radio beat in the thick of the
Yankee landing on Bougainville island.
Ag the Leathernecks secured the beach-
head, he went ashore with microphone and
sound-on-wire recorder into which he re-
lated the progress of the battle with a back-

Continued to page 164
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Cat Helps Engineers at Big Dam
String Cable Through Pipe
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How to string a cable through a 500-foot
corkscrew drain pipe, was a problem which
recently confronted engineers at Grand
Coulee Dam, The problem was solved by
fying a string to the tail of a cat and as-
sisting her through the pipe with a strong

breeze of compressed air. After the string
was pulled through the 24-inch pipe, it was
tied to a rope and the rope to a cable.

OIS

Window-Shade Sea Trains Men
To Handle Lifeboats

With window-shade eloth for an “ocean,”

a miniature lifeboat is “cast adrift” to train
apprentice seamen in boat handling at the
U. S. Maritime Service Training Station at
eepshead, N, Y. W, moves

e ¥
on a wooden roller, is made to undulate so
that the boat behaves much like a real boat
on a heavy sea. A tiny welghted sea anchor
is used to demonstrate how the castaway
boat must be kept headed into the waves.
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q\\]eep Pulls Train of Airplane Refuehng Tanks
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. air, the trailers and tanks

Y Plywood tanks for re-
fueling aireraft at ad-
vanced U. 8. Air Force
bases are being mounted
on two- and three-wheel
trailers, of which from
three to five can be

in “traing” by a jeep. De-
signed for transport by

are very light and can
readily be moved about
*by hand, even when load-
Ed The tanks, made of &

ecial plastie ﬂ}:lywnud bent to shape and

ued around three bulkheads, are remov-
able from the wooden tra.llers. and can be
flown in cargo planes to rear line bases for
refilling. To make them liguid-tight, the

e T SRR

Light enough to be lifted
by hond and transported
by plane, plywood tanks
are vsed to fly gosoline
to advanced air boses.
At loft, jeep hauls tank
and ombulance “train’

tanks are given an interior treatment with
a petroleum-resistant compound, then

covered outside with doped linen fabrie for
iv:iglﬁr resistance an finally tested for
o ¥ air pressure. o/ éo

“Safety Colors” Urged for Factories to Reduce Accidents

To reduce accidents among war workers,

a scheme of bright “safety colors” for in-
dustrial machines was proposed to the
Greater New York Safety Council recent-
Iy by Matt Denning of the DuPont Com-
. Among the colors suggested and dis-

ed were “Alert Orange,” for such dan-

ger spots as electrical switch boxes, ma=
chinery guards, pulleys and gears; “Noisy
Red,” for fire protection equipment; “Pre-

caution Blue,” for things which should not
be u&ed; moved or started; “High Visibility
Yellow,” for trucks, hoists, steps, edges
and railings; "Safety Green, " for first aid
rooms, and locations of medma}, Eqmpment
and “Traffic White,” Gray or Black, for
setting off traffic lanes, aisles, storage areas
and corners. For the benefit of the 4 per-
cent who are color blind, symbols in con=-
nection with the colors were urged.

FOPULAR MECHANICS
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“Water Buffaloes" Can Flght on Land or Sea

Above, toking part in a night
attack, an amphibion pours fire
into @n enemy pasition fo clear
the way for cargo corrier that
will bring troops and supplies
ashere. The tanks are corried
on transport ships and can be
put overboord by the dozen to
swim ashore and knock out en-
emy block houses or strofe
troops. Underwater and land
barriers do not stop the hard-
hitting “water buffoloes.” Right,
versatile tank erawls onto the
land during invasion moneuvers

JUNE, 1944

The tank that can swim is known
officially to the Army, Mavy and -
Marines as the LVT (Landing Ve-
hicle Tracked). But the men wheo
run these new armored amphib-
jans in the South Paocific coll
them “water buffaloes.” Thess
deadly tanks, which were a sur-
prise 1o the Jlaps, are at home
on land or in the water, They
are equipped with a revolving
turret and a 37-mm. cannon that
can fire from any pesition, and
three machine guns, ene of .50
coliber and two of .30-caliber.
These “water buffaloes” helped
crush Jop resistance in the Mar-
shall Islands and the Gilberts
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%ROAD BACK /o DISABLED

-' Above, demonsirating the spring=
type artificial hands which enable
soldier who lost his arms to werk

Sailor (left) weoves a rug on bed loom
whila convalescing fram the wounds he
suffered in action in the South Pacific.
AMERIC&’S wounded heroes are receiving the E‘ﬂupﬂlhhwl therapy hurries recovery
o best care that their countrv can provide. B et

A heavy toll of injured and incapacitated men Braille watch has raised dots so .
is one of the penalties of warfare. Today, for- blind veterans can tell the time &=
tunately, science can do far more toward restor- O
ing injured men to normal living than was pos-
sible in earlier wars.

Behind the scenes of combat the Army and
Navy have large and efficient organizations that
return wounded men to the United States by
plane or ship, move them through coastal hos-
pitals where each patient's needs are studied,
then transports him to a hospital that specializes
in his type of disability. The objective of the
medical organizations is to return each wounded
man to duty, or to civilian life, restored as well
as possible to the physical condition that he en-
joyed before he entered the service.

Blind soldiers are treated at such centers as
Valley Forge General Hospital, Phoenixville, Pa,,
or at Letterman General Hospital, San Fran-
cisco. Men who have been deafened go to one
of several special centers for the deaf.

Other great hospitals, some of them recently




VETERANS

Above, pulling this wheel around, against tension,
restores strength to orm or shoulder. Left, nurse
attaches pulleys fo patient for leg musele exercises

built in the middle west, specialize in oth-
er dizsahilities. Each such center provides
all the medical and surgical care needed
to restore each man to complete health
aside from caring for his main disability.
Specialized hospitalization like this en-
ables each patient to receive the attention
of specialists who are leaders in their
fields, plus the use of specialized equip-
ment not available at most hospitals.

At a center for deafened men, for in-
stance, a patient's hearing is carefully
tested with audiometers and other in-
struments in a soundproof room. His type
of hearing deficiency, his ability to hear
recorded speech played from records, the
pitches that are not heard, whether one
or both ears are affected, are accurately
determined.

This leads to selection of the best type
of hearing aid for his condition, then he
is trained in its use. He studies lip read-
ing from an instructor to augment the
assistance that his hearing aid provides.
He takes lessons in speech correction, too,
so that he will continue to talk normally
instead of adopting the flat speech of peo-
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"Finger lodder" helps
injured hands become
strong and dexterous

Lower right, soldier
exercises on rowing
machine in hospital

Below, building mod-
els keaps minds busy

10

ple who can't hear them-
selves talk,

Men who must lie in
bed for weeks will be
happier and will recover
more rapidly if they have
ways of occupving their
time, Injured airmen
study aireraft models that
are suspended above
their beds, practicing rec-
ognition of friendly and
enemy types. Some use
flashlights for talking by
Morse code from bed to
bed or across the room,
passing the hours and in-
ereasing their proficiency
at radio at the same time.

Many sailors and sol-
diers take up printing,
carpentry, book binding
and art and design. Oth-
ers take up wood carving,
some make leather arti-
cles, a few even take up
the art of fly tying, mak-
ing lures that they may
use later for fishing.

One soldier who had been wounded while fighting in the South
Pacific oecupied his time while convalescing by bui]ding an ornate
sheath knife. He used part of a broken bayonet; the pin of a hand
grenade, the tip of a Jap airplane propeller, and gther matnual hat
he had collected on the battlefield—The
parts that went into the knife, he esti=
mates, killed a total of 18 Japﬂ.

Simple exercises to restore -
and suppleness to in--
jured limbs also speed
conva]escmce Squeez-

POPULAR MECHANICS



ing soft rubber balls, mold-
ing objects from clay, and
using sandpaper to shape
wooden objects are typical
exercises that promote the
recovery of injured hands
or fingers.

In the gymnasium that is
a part of each military hos-
pital, soldiers have the
benefit of special apparatus
that is designed for their
particular needs, A man
whose fingers are on the
road to recovery exercises
them on a “finger ladder,”
a series of small wooden
steps up which he can
climb his fingers. A large
wooden wheel attached to
the wall, with a tension
adjustment to make the
wheel easy or hard to turn,
provides exercise for an
injured arm or shoulder,
Mirrors behind some of the
apparatus allow the sol-
diers to watch their own
progress.

Wounded soldiers (right) being returned from
front via ambulance plane. Below, short wove
diathermy treatment for deep internal injuries




Men who have been permanently
disabled, in addition to receiving med-
ical care, are schooled in ways of over-
coming their disabilities, In one hospi-
tal recently a civilian strolled into a
ward that was filled with discouraged
men. Each soldier had lost a leg in
battle and each was gloomy about his
future. The civilian visitor walked
around, shadow boxed, danced a few
steps with a nurse, and then pulled up
his trousers. He was wearing an arti-
ficial leg, The men cheered up when
he told them of new and improved
lightweight artificial limbs that are
made of resilient laminated plastic. He

This typewriter writes in Braille symbols for
the blind. Right, hydro-theropy treatment
forces hot or cold water past wounded arm

As their strength returns, pa-
tients spend a couple of hours or
more per day at the hospital farm,
weeding and cultivating vegeta-
bles. Later they move to a recon- ]
ditioning center where they play at |88
outdoor sports, drill, and begin a 3
gseries of hikes that finally restore '
them to complete health,

demonstrated the floating knee action
and the ankle alignment that helped
him to walk normally and to engage
in such sports as cycling and dancing.
He told his listeners of artificial hands
that are operated by shoulder muscles
and that allow the wearer to do many
kinds of work. A one-armed friend of
his, he told his audience, has a job in
the oil fields deing a man's regular
work.

The emotional strain suffered by a
blinded soldier iz intense until he
learns that his instructor, who is also

Many veteraons wear these hollow, lightweight

artificial limbs so noturally no one notices the
difference. They are made of resilient plastic

12 POPULAR MECHANICS



blind, uses his ears instead of his eyes to
help him make his way around. The sol-
dier learns that his instructor tells the
time by means of a Braille watch and that
he even plays cards with friends, using
cards that have raised Braille symbols on
them in addition to their regular pictures.
Gradually, blind patients learn to care for
themselves, how to sign their names, and
how to write letters by touch typing. They
learn that there are many kinds of work
that they can do. Some kinds of farming
are easy for sightless men, and chicken
raising is a favorite.

Not all the disabilities of war consist of
broken limbs and maimed bodies. The
shocks of concussion and other terrific
noise of war may create a mental exhaus-
tion that is sometimes called battle fatigue
or properly psychoneurosis. This is the
“shell shock™ of the last war. Many men
who have suffered battle fatigue are able
to return to active duty after treatment.

Rehabilitation doesn’t end when an in-
capacitated soldier is released from the
hospital. Men or women who have been in
active military service at any time since
December 6, 1941, and who have received
an honorable discharge may apply to the
Veterans' Administration for wvocational
rehabilitation to overcome any disability
incurred or aggravated by their service,

That is, disabled veterans may select oc-
cupations at which they wish to earn their
living and the Veterans' Administration
then arranges for instruction that is in-
tended to fit them for such jobs. Selection
of the occupation is based on a person's
own experience, abilities, and desires. In-
struction is available at universities, junior
colleges, and trade schools. If a veteran
desires he may be “trained on the job.”
Maintenance is provided during the train-
ing period and for two months after its end
at the rate of 380 per month for a single
person, $90 per month for a married per-
son, plus other benefits for dependents.
Loans are also available. Additional infor-
mation can be obtained at any Veterans'
Administration Service office.

Ol AZ

Aluminum Alloy Strong as Steel
May Be Used in Armor

Airplanes are expected to be lighter and
armor plate stouter as the result of the de-
velopment of a new aluminum alloy by a
metallurgist of the Reynolds Metals Co..
The alloy is said to be as fough as struc-
tural steel but so light that airplanes con-
structed with it will be able to carry much
greater payloads. The alloy may also re-
place steel in armor plate, since it is re=
ported to be more effective tha steel in

deflecting bullets. e deval STV L
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Hole in Cenétfer of Signal Mirror
Directs Flash on Airplane

Distress signals can be flashed from a
raft to an object miles away with a steel
mirror and sighting device. Small mirrors,
3 inches by 5 inches, are used for distances
up to five miles, and larger mirrors will
send a brilliant flash 20 to 30 miles. The
mirror, which has a small hole in the ecen-
ter, is held in the right hand and the sight-
ing screen in the left at arm’s length. The
reflected shadow caused by the hole in the
mirror is centered on the hole in the center
of the sereen which is moved until the ob-
jective (usually a plane) is also centered.

O /¥
Hand Vise for Splicing Cables

Splicing of wire cables which have sev-
eral strands can be done easier and more
quickly by means of a hand-held vise
equipped with a eam lever that insures

positive locking of the holding jaws in one
operation. The cable is thus held snugly
to permit the finest splicing.
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“PREPARE fo+
DITCHING”

Reproduced from @ poster of the Office of Flying Safety, this drowing of o ditched B-25 Mitchell shows
two crewmen launching the five-man dinghy, others recovering emergency equipment from the plane

TWD engines shot out by 20-millimeter
* cannon fire, ragged holes torn in its
fuselage, wings and tail gunner’s post, the
Flying Fortress limped home from battle
in Nazi skies. There were still seven miles
of Mediterranean waters ahead. Cape Bi-
zerte vas in sight, but the last drops of
gasoline were running into the two surviv-
ing engines. E

The pilot, knowing he could not make
shore, issued his warning: “Prepare for
ditching.”

None of the crew had ever heen forced
down at sea, but the pilot had put his men
through many a ditching drill on the
ground. Each man gathered his assigned
equipment, took his assigned place. The
pilot maneuvered into the wind, dropped




the tail to prevent a nose-over.

“The plane settled into the sea
and plunged through a large
wave,” the B-17 pilot reported.
“We seemed to stop instantly.
Everything and evervone was
slammmed forward.”

In the three minutes the bomb-
er remained afloat, every man
climbed aboard the raft. The pilot

Right, crew of a B-25 ready to dilch.
Bolow, B=17 crew jettisons bembs, guns
and loose equipment, closes bemb doars,
gathers emergency egquipment in radio
room, radio is set to sand SOS outomats
ically, and men take crash positions

divided the emergency rations to stretch
over three days; but luck was with them.
African natives had seen the crash, and
small boats soon arrived.

Luck is not always so kind, but thanks
to experience and to the “ditching” in-
structions prepared by the Air Force Office

Continued to page 150

Crew of ditched B-17 escopes in good order
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Six-Engine German Transport Loads 130 Troops

Germany’s largest transport
plane, the Me-323, has six ra-
dial engines and hve pairs of
wheels for landing on rough
ground. It can carry 130 fully
armed troops or 12,000 pounds
of cargo, including a light
tank, a field gun, a three-ton truck, or in-
numerable oil and gasoline drums. It also
is used as an ambulance ferry. The plane
has enormous bow doors similar to those
on giant gliders and naval landing eraft.

Flown extensively by the Nazis on the
Eastern and Mediterranean fronts, pictures
and a description of the huge plane were
published recently in a German-controlled

French magazine,
Vo B O

Huge Flying Boat Lands on Sand Without Popping aRivet

With visibility zero-minus, the pilot of a
fully loaded night-flying Martin PBM-3
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Mariner overshot a channel and made an
“impossible” but perfect landing on a
sandbar, The landing was
so smooth the pilot called
for soundings when the
24-ton patrol bomber
came to a stop. When a
service crew arrived in a
crash truck to pick up the
pieces, they found that
not a rivet had popped.
The only damage was the
loss of a couple of coats of
paint on the bottom of the
hull and from a wing tip
float. The crew attached
beaching gear and rolled
the “amphib” into the
water from where it took
off for its base.

POPULAR MECHANICS
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Rockets Fired as Targets for Ack-Ack Men

One man (obave) is sufficient to
lood one of the speedy, fifty-
nine-inch rockets ante the unigue
launching corricge. One fin fits
inta the norrew grocve befween
the railings that form the nose
of the carrioge. Three launch-
ers are shown being looded ot
the same time. The rockets have
an inftlal velocity of 450 miles
per hour, or 675 feet per sec-
and. Right, froinees crouching
bohind 50 coliber machine gun
turrets go inte action as their
crew chief gives signal to fire.
The rocket always describes an
aopproximate parobole and haos
a maximum horizontal range of
2,200 yards, The streaking tar-
gets keep ack-ack men on their
toas, thus preporing them fo
cope with the jet-propelled
plane: of tomarraw, in case the
enemy perfects such planes be-
fore World War 11 is finished

JUNE, 1944
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Bands of light at left indicate
jet-propelled rockets zooming
aut of specially designed
launching carringes at Camp
Davis, M. C., where rockefs are
fired into the sky to simulate
enemy planes diving ot great
speeds os practice for antiair-
craft artillerymen in training.
Below, a cloud of dust rolls up,
hiding the launching carriages,
as rocket targets race upwurd,
leaving short trails of fire behind
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§ By Roderick M. Grant

"y F THERE is one certainty in an uncertain

%

¥ world, it is that postwar aviation will be a
S ¢ giant bearing only a family resemblance to its
\ vprewar self,

N The Civil Aeronautics Board is staggering
N ‘through a paper hurricane of applications for

et o v more than 350,000 miles of air routes that would
P‘?‘T‘l, L ilink every small American city with Caleutta
- vand Moscow and Batavia. One trucking company
y would emerge from its chrysalis as an air cargo
Wcarrier serving “all foreign countries,” and the
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{ v ' Twe-way conveyers with chutes to be raised or lowered for
\;u receiving or loading cargo are suggested for wir depots
i Courtesy Alr Transport Magaring
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AVIATION iz LONG PA___.NT'S

Grevhound bus lines
would fly the touring
public grasshopper-fash-
ion on some 60,000 miles
of helicopter routes, .

There are a lot of glib
predictions on the air—
predictions by amateurs
and experts. Talk of
trans-polar air travel and
125-ton planes and two
helicopters in every
garage,

“Kids will be able to
fly the aerocars, roadable
planes and helicopters,”
says a hotel man, “They'll
have folding wings and
collapsible propellers; the
operator will be able to
land on the hotel, fold his
wings, drive down a ramp
and go anywhere.”

JUNE, 1944

The Douglas C-47 army carge carrier above has been fitted with experi-
mental pentoons 41 feet long, for landing on ice, snow or water. The
ponteons hove rudders for steering on waoter. Glimpse of the Martin
“Mars,” below, gives an idea of immensa size of this Navy freight plane

19
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EFFECTIVE RUNWAY

LEMGTHS 2500°.3500°

EFFECTIVE RUNWAY
LENGTHS 3500%-4500°

EFFECTIVE RUNWAY
LENGTHS 4500°-5500'

Automatic flight progress board at Washingten Makionol airport

An Atlanta advertiser promises: “Our helicopter
cabs will meet yvou, land yvou high over Peachtree
street ‘'mid comfortable hotels. . "

And some of the prophecies are not wholly dream
stuff. A few weeks ago a helicopter piloted by a
Coast Guard commander alighted on the toe of Man-
hattan island in weather that had grounded all othex
aircraft, took aboard two cases of blood plasma for
survivors of the destroyer that had blown up off
shore, and 14 minutes later delivered its cargo at the
Sandy Hook Coast Guard Station, an hour and a half
distant by hoat.

The ircident, lost in columns of war news, pointed
up the fact that the wingless flving machine was old
enough to go to work. Most Americans have dreamed
of the fun of Aying their own helicopter from the
back vard to the beach or office, not bothering to
think of its utilitarian roles as rescue craft in forest
or mountain region where no winged plane could
land: as aerial ferry between airport, eity and sub-
urb: as observation post for forest ranger or con=-
struction engineer, mineral prospector or relief di-
rector in a flood.

At lower left is experimental Piper trainer, perhaps temerrow’s
family flivwer. Loft and belaw, CAA’s five typical airport plans
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Rotor craft will find
their useful place in
the peacetime atmos-
Ehere that is weighted

y eommercial con-
siderations of price
and performance, but
they will not bloom
overnight in the aver-
age man's postwar
victory garden. Nor
will the jet propulsion

lane, another war

aby. The backlog of
buyers for our over-
built aircraft industry
will be the 350,000 or
more warplane pilots
and the 5,000,000 men
and women skilled in
aireraft industries and
military ground serv-
ices, The helizopter is too slow, the jet
plane too hot for pilots trained in conven-
tional warplanes. For a few years after the
first World War the infant aviation market
was glutted with leftover fighting planes.
Not until they were absorbed did the man-
ufacturers introduce a new breed of pri-
vate planes.

This time, as before, the industry will
again have conversion problems. It is fairly
obvious that 400-mile-an-hour fighters
with 2,000 horsepower engines will be too
costly, too fast, too profligate of fuel for the
lieutenant in civilian clothes. But training
craft like the Ryan and Beecheraft, and
“grasshopper” liaison planes like the Stin-
son and Tayloreraft, Aeronca and Piper
Cub, should be available in the price range

This twin-rotor craft is one of more than 40 helicopters in development
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for the boys homecoming from Berlin. For
other millions not already pilots, there will
be the Ercoupe and Skyfarer, whose pro-
duction began just in time to be stopped
by the war, whose simplified controls and
safety through spinproof engineering will
appeal to the beginner, General use of the
helicopter will come later, when its con-
trols are safe and simple and commercial
use has made its advantages manifest.
What will happen to the vast fleet of big
bombers is problematical. They are not
built to carry freight, and it is unlikely
many will be converted. Harold Crary,
United Air Lines vice president, believes
new planes designed specifically for pas-
senger and cargo carrying can be built soon
after the war at a much lower cost in dol-

its front opening to odmit corgo as large as an army jeep, this plane is built of plasticcbonded plywood




Pennsylvania-Central Air Lines propeses a Mew York to Londen route via three of these floating seadromes

lars and efficiency than the “staggering”
cost of converting bomb carriers into work
horses.

“The air lines,” Crary says, “would be
inheriting a terrific headache from the war
if they ever attempted to make passenger=
cargo planes out of bombers.”

The expectation is that a four-engined
plane like the Curtiss Commando or the
Douglas DC-4, famous C-534 carryall of the
army, will supplement the DC-3 (C-47) on
high-speed, limited-stop transcontinental
schedules, the DC-3 and similar twin-
engine planes continuing to serve interme-

22

diate stops. United Air Lines anticipates a
probable postwar fleet of 40 DC-3's and 67
of the DC-4 type. TWA is likely to adopt
the four-engined Constellation, Lockheed’'s
shark-like transport that flies faster than
a Jap Zero. Boeing, Martin, Consolidated
and Sikorsky flying boats will undoubtedly
have competition from these land planes
for iransoceanic business. Most wartime
transoceanic routes are flown with four-
engine land planes.

A vear or two after the war, some of the
new aircraft now on drawing boards or
in engineers’ brains may begin to appear.
Flying boxecars that can
lift 38 tons of cargo are
already under construc-
tion. A British designer

roposes an eight-engine

iner to carry 50 passen-
gers over a 3,450-mile
range at a cruising speed
of 350 miles an hour
against a 50-mile wind—
higher performance than
any transport yet built.
Experience with the
army’s jet propulsion in-
terceptor should speed
the development of a
tailless, propellerless
“flying wing” which Dr.
H. L. Dryden of the De-

Stowing cargo in an Air Trans-
port Command plane. lis werld-
girdling experience will be in-
valuable to postwar air lines

POPULAR MECHANICS



partment of Commerce says is not
far from reality. Glenn L. Martin
awaits a slack in the bomber pro-
duction line to build two- and
four-engined eargo planes with a
twin tail assembly resembling the
Lockheed Lightning, tails con-
nected to wings by booms. The aft
section of the fuselage opens up-
ward to admit cargo, ramps and
winches being provided for rapid
handling of freight. The four-
motor model would have a gross
weight of 86,000 pounds and earry
1315 tons of cargo.

Despite the easy talk of super-
colossal giants soaring through the
stratosphere, such a spectacular
development is probably to re-
main an uneconomic dream for
some years. There is not much
point in climbing 10 or 12 miles in
heavy, costly, supercharged-cabin
planes only to slide immediately

Above, heisting cargo into a Douglas DC-4. Below, map of for-
eign routes on which our oir lines hove osked outhority te run
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down the other end of a
350 to 500-mile rainbow to
refuel. The air lines have
discovered two economic
realities—that traffic is
denser between big cities
330 to 800 miles apart than
between coasts 2,700 miles ; o
apart; a}:‘md the Iongerlths far

jump, the more pay loa | LB
must be sacrificed for fuel - - g Y

load. el ek -
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Westinghouse photo

Airport dispatcher's desk hos wind and weather indicators, map of
runways, and swiitches controlling all boundary lights and beacens

William Littlewood, engineering vice
president of American Airlines, suggests
small picku? planes, helicopters or pickup
gliders for “cowpasture” service. He pro-
poses four standard transports: (1) a feed-
er plane seating 25 to 30 to serve small
communities; (2) a four-engine plane with
pressurized cabin for 40 to 50 passengers
traveling 500 to 1,000 miles at up to 250
miles an hour, perhaps 50 percent of its
capacity converted for eargo; (3) a 50 to
60 seat two-engine plane operating at 225
miles an hour on 250 to 300
mile jumps on routes of l'ii%h
density, a plane that could be
converted into a flying box-
car, and (4) a long-range,
four-engine, pressurized
transport-sleeper traveling
300 miles an hour over a 3,000-
mile range.

United Air Lines engineers
favor four types of planes for
use perhaps five vears after
the war: a four-engined, 6214~
ton, 100-passenger transport,

The spinproof “Skyfarer” with fixed

rudder and simple controls is a con-
didate for the postwar plone market

24

with a cruising speed of 250
miles an hour and a range of
3,000 to 3,500 miles, primarily
for over-ocean passenger op-
erations but capable of carry-
ing reasonably large amounts
of cargo; a four-engined, 35-
ton, moderate range passenger
type for domestic deluxe
sleeper service; a four-en-
gined, 25 to 30-ton “elub”
carrier for passengers and
cargo, and a twin-engined
16-ton plane for passenger
service, as a “flying freight
car” or a eombination.

For a long time the air lines
have been chanting the slo-
gan: “All first class mail by
air.” Now the CAA thinks this
is near realization, and the air
lines look hopefully upon a
proposal that Congress estab-
lish a parcel post air mail rate,
Air express and freight have
grown astronomically since
the war, and will expand
mightily as feeder lines pro-
vide service off the main
routes and special cargo car-
riers and loading facilities be-
come available,

In the last year there has
been a mad seramble among
the air lines to be ready to
grab all the air within the government's
gift at the moment the armistice whistles
blow. Some 600 applications are on file
with the Civil Aeronautics Board for do-
mestic and foreign routes. Even an avia-
tion college asks to operate over 13,000
miles of feeder lines between Detroit, Min-
neapolis, Dallas and Amarillo. The several
major air lines that have operated overseas
routes for the Army Air Transport Com-
mand want to cash in on their worldwide
experience. No less than 25 companies

POPULAR MECHANICS



seek air routes to Latin
America. Pennsylvania-
Central Air Lines is a
partner in a helicopter
project, and proposes an
8,000-mile Caribbean and
Latin American service
besides a route to London
providing stops at three
foating bases stationed
800 miles apart. Chicago
& Southern has applied
for 41,267 miles of routes,
most of them foreign, in-
cluding a great circle
route from the Mississippi
Valley to Nome, Vladi-
vostok, Shanghai, Saigon,
Singapore and Batavia.
Northwest Airlines seeks
26,600 new miles, would
fly from New York to
Honolulu via Seattle, and
via Nome to Tokyo,

" Shanghai, Caleutta and

Manila. American Air-
lines would add 6,878 do-
mestic and 4,385 foreign
miles ineluding flights
from Boston and Detroit
to London. Western Air
Lines looks toward Alas-
ka and South America,
with 5,955 miles of new
domestic feeder routes.
Continued to page 160

American Airlines unloads cargo
on wooden slide—an idea bor-
rowed from child’s playground

JUNE, 1944

Designed for future by a Glenn L Martin
engineer, this tail-opening Freighter could
carry loaded truck or load boxes with winch
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“Ferris Wheel” Carrles 12 ngs for Pamtmg

Spraying wing panels on monoroil conveyor which swings them up and out of the way to speed production

Installed in the “dope"” room at the plant which, when dope is applied, swing up and
of Piper Aircraft Co;poratmn is a unique, out of the way to make ready for the next
labor-saving “Terris wheel,” which speeds application. Over 8,000 feet of monorail
hand]mg of wings and fuselages Its ca- conveyor system have been installed to
pacity is six fuse]ages am:l 2 wing panels speed production in the vast plant.

el RIS 75
388 Punches Mnunted on Press Speed Parts for Bomber

Bomb bay walkway
parts for Flying For-
tresses are turned out 30
times faster with a punch
press designed by work-
ers in the : Boeing Aircraft
company’s Seattle plant.
There are 388 punches ma@
the press. They are ad- .
justed to the fine preci-
sion required for aireraft
production. This im-
provement is one of many
suggested by Boeing
workmen in the effort to
meet staggering produe-
tion guotas. Suggested
improvements are sub-
mitted to careful “labora-
tory” tests before plant-
wide installation.
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Topsy-Turvy Milk Can Inverter Saves Labor

Two women are doing in one
day what formerly required three
days’ work of six men, with the
help of an ingenious device made
of serap lumber and metal at the
San Antonio Army Service Forces

elps the wo=

men invert 10,000 cases nf‘ canned

vents the settling of the contents
of the cans. Formerly each case
had to be lifted by hand, and re-
stacked upside down. The turning
device is circular, with a central
hollow sgquare into which 25 cases
of milk fit. One woman, using a
fork-lift truck, raises the cases and
fits them into the hollow; the other
turns the wheel-like struecture
over, inverting 1,200 cans at once.

Sighter Gives Height of PDIE: by Simple Mathematics

Ch+ BC

Ghost Planes in Range and Height Finder Simulate Enem? A.u-

Operators of range and height
finders, among the most compli-
cated of military equipment, are
being trained in a speed-up man-
ner by use of a stereoscopic train-
er that actually permits the stu-
dent to train on a moving target.
A soldier trainee locking in the
eyvepieces sees a moving, illumi-
nated target—a high-flying plane,
a ship, a tank, or an enemy field
position. He operates the controls
in the same manner he would on
an actual height or range finder.
Data collected by the height finder
on the “slant range” of a target goes elec-
trically to directors that guide the fire of
the guns, in actual combat. On the training
instrument, the student's accuracy is

JUNE, 1944 (Drncticecol
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Contractors, appraisers, and ﬁ
repairmen are able to determine

the height of a pole, tree, wire, I _

building or other ubjects quickly

and accurately with an instru- .
N o

ment so small it can be carried in
a pocket. To find how high an ob-
ject is, the user sights the top of
the object thmﬁ the instru-
ment, moving backward and for-
ward until the bubble rests on .E\\‘ i
the hairline. He then computes, ™
the height of the object by add- k )
ing the distance between himself

and the object to the distance

from his eves to the ground

748

checked by a performance chart that is au-

tomatically “drawn” for the instruetor's
benefit. By using the training device, ac-

tual instruments are released for combat.

* e
{?ﬁﬂfc{ﬂ/m{ {T*t-(-;c.-t-“ tqi-{)é.;l_.aé?’ﬁ‘—"'f

. :.‘.-‘;_1./@. Lcee .:,a(t-f;t
o giic A PP

__‘;Ir“m <+



A rough dropping test for T
cotten bogs measures their v
ability to stand shipping

‘Cleaning damaestie hamp
in preparation for wuse
in making cord and rope  wastes, Probably few of
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\\f HITE hopes for postwar

prosperity are growing in
American soil. Miracle erops,
they call them, and they range
through the agricultural alpha-
bet from abaca to zein. They
are the raw materials with
which chemurgy, the union of
factory, laboratory and farm, is
building a new world.

Though only a decade old,
already chemurgy promises to
remake the face of the earth. It
dates from the annual gather-
ing in the mid ’30°s of experts
in chemistry and in agriculture,
who sought at once to provide
the farmer with more
“money crops,” and to pro-
vide industry with new and
cheaper sources of raw
materials.

In brief, the chemurgists
sought, as they still seek,
new uses for established
crops; new crops for either
new or old uses; and prof-
itable uses for agricultural
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This dicing machine culs up carrots before ilh';dmlmn-t

the chemurgists thought of war. But for-
tunately for America, when the Japanese
in a few short months rolled down the
Asiatic coast to the gates of Australia,
chemurgy was established, and was ready.

Consider some of the agricultural alpha-
bet that the Japs devoured: abaca fiber
from the Philippines, “manila hemp,” from
which we had made rope, especially the
marine rope we now needed so acutely;
cassava from the Dutch East Indies, source
of the starch for textiles, gums and adhe-
sives on which Ameri-
can industries depend-
ed; jute from India,
source for the burlap
that makes wartime
sandbags; kapok, from
the islands of the
Southwest Pacific,
which gives buoyancy
to life preservers and
rafts; lac—the scale of
Oriental insects that
forms the basis for
shellae; palm oil and
tung oil, used in soaps,
paints and lubrieants;
rubber. ...

JUNE, 1944

Above, harvesting hemp. At left, chemurgists
experimanting with apples have developed ap-
ple sirup, wseful as a substitute for glycerin

This Jap advance through the Indies
proved just how far from self-suffi-
cient America is. Many of these prod-
ucts we could get nowhere else; others
supplemented a limited home grown
supply. German U-boats sank the
ships from South Ameriea carrying the
tannin from the gquebracho tree, the factor
that turns I ides or skins into leather. They
sank the ships from Iberia carrying cork.

America was an industrial giant, but
even giants can be starved to death, for
their appetites are great. We needed
products, or others like them, or we could
not wage war. How we got them is the
story of chemurgy.

Modern chemistry and farming are
chemurgy's parents. To reproduce, or find
a substitute for, a scarce product, chemists
break down that product to study its mo-

29



Mew two-way stretch cotton bondage (ot left) allows
freer use of the bound jeint than ordinary bandage

lecular building blocks. Then they *
examine similar products America
is already growing, or can grow,
to determine which have building
blocks that can be reassembled in
the same way.

Most spectacular example is the
rapid wartime development of
synthetic rubber. In a few weeks
the Japs engulfed all the world's
supply of natural rubber.

Yet, thanks to chemurgy, we
now have not one type of rubber
but scores—elastics that can be
tailor-made for any quality of
stretch, strength, or hardness
called for. Chemurgists looked up

30

experiments Thomas A,
Edison had made with
growing goldenrod for its
rubber content. They got
rubber from dandelions,

In the Department of
Agriculture's Northern
Regional Research Labo-
ratory, they developed
“Norepol,” a synthetic
rubber that uses oils from
the soybean, corn, or other
vegetables. Other new uses
for farm crops are zein, a
corn by-product, a substi-
tute for lac; sweet potato
starch as a substitute for
Cassava.

Sometimes the crop we
were importing can be grown equally
well here. The Japs cut us off from
Philippine hemp, but hemp grows
equally well in Kentucky, or Minnesota,
or Wisconsin—and farmers’ incomes are
increased by a brand new crop. Last
vear this crop was grown on 185,000
American acres.

Or a domestic product can substitute
almost entirely for a foreign one. Thus,
castor Iliems, l:;hﬂse oil substitutes fug
tung oil, can wn on unirrigate
lani of the snuthg:rﬂest. =

Probably the chemurgist's biggest
thrill comes in devising a use for agri-
cultural products formerly wasted.

“Nothing that grows is useless,” runs
chemurgy's creed. “We simply haven't
yet found out how to use eve ing."

Sugar cane, cornstalks and peanut
hulls, for instance, are giving us a sub-

Malded plastic articles ot left were made of about
20 percent hoofs and feathers. Below, weather-
testing sondbogs treated for waterproofing
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stitute for cork. Cork is the product
of an oak that grows in Portugal,
Spain and North Africa. Even if Hit-
ler's subs had let us carry enough
cork across the Atlantic, interna-
tional politics interfered with trade.

The chemurgists did not need to
break down the chemical content of
cork to find a substitute. A substi-
tute made of pith and fibers was
suggested, but found not suitable,
as their air cells are much larger
than those in cork, and the mem-
brane much thinner,

But it was found that by cutting
the pith into fine particles and in-
corporating these in a liquid com-
position that would set and harden
to an elastic body, a product would
result that closely duplicated the
physieal structure of cork. This
product, made of erstwhile farm
wastes, is used for such purposes as
the sealing disk in bottle caps.

"Weeds,” the chemurgists say,
“are just flowers that nobody loves.”

Milkweed is one—a chemurgie
Cinderella. The fibers of the milk-
weed floss, like kapok, are hollow,
air-filled, very buoyant, and cov-
ered with a wax making them vir-
tually impervious to water. The
floss is a natural substitute for
kapok in manufacturing life pre-
servers. Further, its insulating
property is so great that it is used
in high-altitude suits for flyers.

Another utilization of waste gave
thé 'tobacco industry a substitute
for glycerin, now so necessary for
the manufacture of explosives,
Where apples are canned or dehy-
drated, the peels and cores are
wasted, But chemurgy believes no
Eart of anything that grows should

e without its use.

Wasting peels and gores is bad.,

enough, but tons of perfectly good
apples were also wasted, because
they were off-grade. The chemur-
gists, already working on apple con-
centrate from these wastes, turned
to experiments with apple sirup, to
find substitutes for scarce materials.

They succeeded. Using these dis-
cards they produced in apple sirup
a replacement for glycerin. And
the ingenuity of these few research-
ers provides a market for more than
2,500,000 bushels of off-grade apples
otherwise wasted each year.

The wasted bark from giant hem-
lock trees felled in logging camps of
the Pacific Northwest also has found

Continved to page 156
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Varnish is one of the many new products of soy bean oil
Here a soybean-varnished panel is given an expesure fest

Above, milling “Morepol” rubber substitute from soy beans,
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corn ond other vegetables ot Peorio loboratory of Depart-

ment of Agriculiure.

Below, soybean flakes for plastics
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Stretchers Ride in Bomb Bay of Air Ambulance

Wounded men wear axygen

.:1 masks when being traonsported
.. ‘to base hospitals on high flying

*. bombers. Right, preparing to lift
«  strotchor inte the bomb bay of

. four-motored liberator bomber
¥

healing wounds, according to a recent

\ g'n'\aEIrl:mIe in the Ame Review of Sov
» Thearticle . [A0 . 4 % M.

id the essential oils
f onions, as well as

91 iments by Russian doectors showed
th e vapor from onion paste can be used
s a weapon against infection and an aid

America’s four-motored bombers, the
Liberators and Flying Fortresses, can if
reguired act as flying ambulances to evac-
uate wounded men from front lines to hos-
pitals in rear zones. The bomb bays are
used to accommodate men on stretchers,
The Liberator's bomb bay can carry eight
sick or wounded men by means of the
bomb racks and litters. Thus, carrving a
cargo of death on one mission, the big ships
may become minions of mercy on the next,
As these giant ambulances often fly at great
heights, it is necessary for the patients to
wear oxygen masks.

IN =T o076
%x 1Onion Paste Reduces Infection and Helps Heal Wounds

equal to that of the wound and is applied
so that the paste does not come in contact
with the wound but is exposed only to the
onion vapm' Vapnrizatjﬂn is done for 10

mube two five minute in-
. tervals with a fresh
paste each time. Aft-

er the first phyton-

arliec and certain
other strong-scented
ivegetables, contain
bacteria-killing sub-
tances called phy-
ncides. The prepa-
on, which must

g—-.. made immediately
before use, consists

pl:-.r of grlndmg

H‘b onion or a portion

f it after the dry

aves have been re-

\ m.red The paste is
¥then put in a glass
ofdlsh with a diameter

o

Paper Is War Materiel

You ean't eat your cake and hove it too.
But paper is different. Paoper is immortal
—until you burn it.

Onece you have read your newspaper,
emptied your candy box or carton fram
the department store, the paper is of no
further value to you. But it is still poper.
Turn it in to the scrop collector and it can
be remade into paper for a new life of
usefulness.

Right now there is a paper shortage.
That's not secars stuff; it is plain fact.

Don’t waste poper. Bundle it vp and
call yeur scrap dealer, your favarite char-
ity or the local salvage committee.

cide treatment doe-
tors said all the
wounds without ex-
ception became rose
colored instead of
gray and the patients
no longer complained
of pain. After the
second treatment the
pus condition subsid-
ed and the odor dis-
appeared. Of the pa=
tients treated, seven
had amputations of
the arm and three of
the foot.
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. SHEPHERDS
of the CONVOYS
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(' UT IN THE stormy Atlantic, Whirling propeller of fighter couses halos of condensed mais-
ture—a rare sight even ot sea where oll sorts of baffling oi-
mosphoric conditions occur, Below, death baoit for o Nazi sub

the days when a U-boat
skipper could surface at will to
Hing a hailstorm of shells at an
Allied merchantman are becom-
ing part of a bitter memory. For
air power, springing from the
decks of that doughty hybrid, the
eseort carrier, has arrived to dis-
pute possession of ocean lanes.
“Baby flattops.” our Navy ealls
them. “Woolworth carriers” they
are known to the British. But
their value to eventual Allied vic-
tory takes them so far oul of the
dime=-store class that they are,
tactically, worth their tonnage in
gold. They are the eyes of the
United Nations convoys.
Wolf-pack tactics by Nazi U-
boals form a many-unit ambush.
One submarine, working alone,
might be foiled by a comvoy's de-
fensive changes of course. But
when subs prowl in packs, any
one, though itself out of range,
can signal ahead the course and
speed of the convoy, and thus
arrange for the ambush.
But submarines have a weak-
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ness that proved fatal when
the United States began
hunting them from the air.
Though while submerged a
sub cannot itself be seen,
neither can it see. And, sub-
merged, its speed is too slow
to permit much maneuvering.
Again, it must surface from
time to time to recharge the
batteries it uses for power
while submerged,

The fact they must come to
the surface, where they can
be spotted from the air,
makes submarines vulner-
able. And to take advantage
of this fact, the escort carrier
was born.

It 1akes skill to lond on “postage
stamp” deck of pitching Rattep

In a pinch, an escort carrier can do
almost anything a full-sized carrier can
do, except that most important item,
keep up with a task force. The baby
flattops are not greyhounds; shepherd
dogs would be a more appropriate ca-
nine parallel. But they are combat
ships none the less, even though they
started out life as merchantmen.

There are two chief types of escort
carriers, those converted from the mer-
chant ship class known as C-3, and
those built by the Henry Kaiser ship-
yards as carriers but on a modified
merchant ship hull. They have several

With bomb bay doors open, an Awvenger lets
go a lethal load. Below, death throes of a

sub settling by the stern after Avenger attack
OfMicial T, 8 Navy phobos




functions. First of all, the matter
of keeping enemy submarines
down, at least until the escorted
convoy safely passes—or blasting
out of the sea those subs unlucky
enough to start their crash dives
too late. They are also used to
ferry planes, ready-assembled, to
battlefronts. The midgets help
train combat crews, airmen and
service personnel alike. They also
back up the forces of invasion.

Although they cannot match the
pace of destroyers, cruiszers and
battlewagons, the babies can throw
ll.f'q'lf] H | H‘] }'Ilf'llf'l"lll.‘\' -'I.t an ene rTl!tl'
ashore. A pocket carrier among
the ships that pried the Japs off
Attu for a time provided, single-
handed, the American air umbrel-
la, when fog kept Army aircraft
grounded on Amchitka, 240 miles
away.

Though almost constantly fog-
hound herself, this baby constantly
sent her Wildeat fighter pilots to
strafe and bomb Jap dugouts, fox-
holes and machine gun nests. The
Yank airmen would dive through
rifts in the fog, cut loose with their
runs, then lose themselves in the

JUNE, 1944

Signal officer of midget flight deck sways with motion of
landing Avenger. Below, formation ready to launch attack
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“Cut throttle ond procesd te normal landing,” officer sig-
nals to incoming pilot. The “talker” (foreground) relays
orders. Belew, seaut plane drops message to olert deck craw

fog again before the Jap antiair-
craft could range on them,

But it’s out in the convoy lanes
that the pocket carriers have best
proved their worth, How many
submarines have been sunk? Hit-
Et'l' would like to E{nw.'..'; =0 would
Tajo. But the number is not so
importiant as the fact that the con-
voys are getting through. Im the
attacks by the Wildeats or Aveng-
ers, the planes most often found
on baby flattops, results are often
classified as “probable” or “very
probable” when there is over-
\.*.']IE-I[!'J'!]'lﬂ evidence the sub was
actually destroyed.

So cautious is the Navy in
scratching the U-hoats officially
that pilots on anti-sub patrol say:
“To get credit for a kill vou've got
to bring back the submarine’s per-
iscope or its caplain's hat.

Evidence of certain “kills” of
submarines may be as grisly as
that picked up by one destroyer.
after depth-charging a U-boat. In
the oil that huhhh.rl to the surface
also emerged torn bits of human
flesh, a smoking pipe and—appro-
priately r‘nﬁuf_,h— -a German trans-
lation of Poe’s “Murders in the
Rue Morgue,”

One Avenger pilot ac Hil.-l“\-’
claimed “the captain's hat” Spot-
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Men on wings balonce plane so delly can be put
under broken gear after landing on pitching deck

ting a submarine on the surface far ofl
the convoy's port quarter, the pilot
kigked over into a wvertical dive and
placed all bombs in his salvo direetly
under the U-boat's stern. The stricken
sub went under, and damaged bevond
control resurfaced at a steep angle be-
fore it began its final plunge to the bot-
tom. Crewmen popped out of the con-
ning tower, and a destrover that sped
to the scene picked up evidence suffi-
cient for the most cautious—21 enlisted
prisomers, two minor officers and the
submarine skipper himself.

A subsequent attack from this same
vessel—which loosed 11 assaults on wolf
packs in almost continuous action—also

Continued to poge 152




Sailors Wear Fire Breathers
To Walk in Blazing Oil 752

Asbestos suits which have a self-con-
tained breathing apparatus as protection
against smoke and fire are worn in the
British navy's new fire fighting school
Eventually every sea-going Royal Navy
man is trained at the school, which includes
practice in walking through blazing oil and
quenching flames in compartments that are
replicas of those aboard warships.

= W Ters
Hypodermic Needle "Weighs’ Oil
For Pivot Bearings on Gyro

Delicately balanced pivot bearings on
aviation directional gyros are oiled with a
hypodermic syringe. Calibration on the
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syringe allows a high degree of accuracy
in measuring the oil used. In addition to
“weighing” the oil, the syringe prevents
dust from getting into the bearings.

Jé 6

Chemists Detect Real Rubber
By Phosphorus Content

Two methods for detecting natural and
synthetic rubber, and determining the pro-
portion of each kind in a tire or other arti-
cle, have been reported by the American
Chemical Society. One method is measur-
ing the amount of phosphorus in the rub-
ber by ultraviolet spectrochemical analy-
sis. Synthetic rubber has little or no phos-
phorus, while phosphorus is one of the
minerals present in rubber trees and plants
and therefore is found in various amounts
in all rubber. The second method is by
study of infrared spectra, which deter-
mines what substances are present by the
way they absorb infrared radiations.

*“Crutch-Seat” Helps Injured
{ ),:;‘Iﬁd?

Learn to Walk Again

Convalescing servicemen should find it
easier to walk again by means of a new
crutch which doubles as a seat. Whenever
the soldier or sailor becomes fatigued, he
can open out the seat and rest. The device
was developed by the Crosby Research
Foundation, of Pasadena, Calif , in callab-
oration with Harry Botkin, a manufactur-
er. Bing Crosby, movie star, discovered the
need for the combination eruteh and seat
while singing for servicemen in hospitals.

POPULAR MECHANICS
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Mystery of Big Nazi Gun
Probed by Russians

When the advancing Russians broke
through the German lines, they were able
to uncover the mystery of the huge siege
mortars which the Nazis had employed to
pound Russian cities and towns. Captured
intaect, one of the guns was shipped to Mos-
cow for study by Supreme Red army and
navy commanders and by engineers of the

Russian Ordnance deparunentsrg PR, T 4
E - ']rj_.,-.rh-l :
i Rubber Walls to Heat Homes

:'-)"md Insulate Against Shock ) 22

Constructing skyscrapers on huge rub-
“ber blocks would be an ideal way of insu-
W’dng them against vibration and shock in
Heavily congested areas, in the opinion of
~Russell Hopkinson, assistant director of
business research for the United States
Rubber Company. Hopkinson explained
rubber will retain its resilience almost
indefinitely if kept away from sunlight,
heat, oil and gasoline. He said large drop
%J) hammers and presses have been equipped
with rubber pads with the result that prac-
tically all vibration has been eliminated,
and an entire room recently was sound-
proofed by mounting it on rubber. Rubber
as a low cost heating device is now a prac-
tical application for summer cottages and
homes, where large panels of conductive
rubber or plastic are built into walls.

Four Guns on “Wasp Wagon''c+/

Four .50-caliber machine guns geared
together for a firepower up to 2,000 shots
a minute are mounted on a power-driven
turret atop the M-186, or "wa.slp wagon,” one
of the Army’s newer mobile antiaircraft
weapons. The turret can be operated in
all directions and the guns fired while the
half-track is traveling 50 miles an hour.
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Huge Jet-Propelled Wing
Called Future Airliner

Since jet propulsion has proved
successful for planes of average
size, airliners of the future will
be jet-propelled flying wings, ac-
cording to Eric Langlands, inven-
tor who recently exhibited a
model for this type of aircraft in
Washington, D. C. Langlands ex-
plained that the principle is the
same regardless n? the size of the
plane. Air is sucked in the front
of the ship, highly compressed by
heating and then ejected through
vents in the rear.
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Crane lifts heavy net used 1o guard harbor: and
ships while men of the "Net Navy” inspect rings.
Balow, washing marine growth (left) from sub net

Anti-tarpedo net around warship proteets it from o sneak
raid either when riding at anchor or tied wp at the dock
Spars hold the ners away from the ship. Seme nets are more
than twe miles long and extend from surface of the water
to the bottom. Below, ships stand guard ai “gates” of har-
bar which is ringed with submarine nets and anti-moterboat
booms. Gates can be opened to let friendly vessels through




Spraying spheroid floats with anti-fouling paint to keep
barnacles off. Floats get careful periodical inspections
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Below, firing torpedoes af o'net to test its
strangth. Right, net tender hot o two-horned
prow over which winch wires lower equipment

- ¥ '--"

T. 8. Navy phistes



methods; Sitting behind a board obstrue-
tion, the soldiers put their arms through
stocks and under the watchful eves of their
instructors investigate the weapons which
are screened from them. It is the final step
in educating troops in all matters pertain-
ing to mines and booby traps used by hoth
the enemy and the allies.
C-00074,

Machine for Hanging Wallpaper
Applies Paste, Trims Edge
Wallpaper is pasted, trimmed and rolled
into position for application to the wall
with a machine invented by a retired

F

Air Hose Rigged on Broom
Saves Time in Sweeping & %%
Sweeping the floor is a less tiresome
chore now at the Douglas Aircraft Modifi-
cation plant, Daggett, Calif. One of the
many “Handy Anc vs" developed there to
improve efficiency is a broom with an air
hose attached to it. By blowing the dirt
along in front of the broom, the hose short-
ens the task of sweeping and saves much
“olbow grease” for plant workers, partic-
ularly for the job of cleaning off an apron.

Soldiers Study Booby Traps
While Working “Blind” o<<2.
British troops in Italy are trained in the
handling of mines and booby traps they
can't see without resorting to darkness, as
is done in some other “blind” training

paper is held at the base of the machine,
and as it is pulled upward between paral-
lel rods the paste is applied and selvage
trimmed. All the operator has to do is
sever the strip, smooth the paper into place
and roll the machine into position for the
next sirip.

Unpainted “Forts” Are Faster

Flying Fortresses of shining natural alu-
minum are able to r[:I,’ 10 miles an hour
faster than bombers covered with the usual
olive drab paint. The camouflage paint job
on a “Fort” weighs 60 pounds. The silver
Fortresses are said to be harder to spot
against the clouds than the painted planes.
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Giant Wind Tunnel
Built for Testing
Huge Propeller

When the Curtisgs-
Wright EurEnration put
its new X propel-
ler-proving ground into
operation recently at
Caldwell, N. J.,, it tested
a prop which was 16
feet, B inches in diameter,
the world's largest. Tests
are conducted in enor-
mous venturi, or wind
tunnel, cells, each of
which is built in the shape
of a double funnel, with
the narrow ends of the
funnel joined, to insure a
uniform air flow. De-
signed to be ready for the
“nropellers of tomorrow,”

e proving ground could
easily test propellers up
to 30 feet in diameter.

06

Model Airplane on Rotating Bar Does Barrel Rolls in Back Yard

Harold Austin, an inventor and employee
of the Boeing Aircraft Company, Seattle,

Remote-controlled glider bombs and
rockets boasted of by the Germans may
have had their inception in a pilotless speed
boat developed during World War I. The
craft carried charges of from 300 to 450
pounds of high explosive and was con-
trolled from shore bases by means of elec-
tric cables. Germany had 17 of these cable-
controlled boats, according to a report by

JUNE, 1944
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“Parent” of German Scare Weapo

Wash., constructed a miniature airplane
“and installed it in his back vard for his
four year old son, Alvin,
who has learned to “fly"
upside down and do bar-
rel rolls and banks. The
plane moves in a 12-foot
cirele around a pivet pole
at about 14 miles an hour.
Balanced by sand bags at
the opposite end of the
rotating bar, the plane
will stay in motion from
8 to 12 minutes after its
gquarter horsepower,
washing machine motor
has been turned off. Alvin
does his maneuvering by
shifting his weight inside
the tiny cockpit. Materi-
als for the invention were
two carbide cans, two
brake drums, 12 feet of
pipe, and some serap tin.

(3 = 2
Wavesin World “Zar 1

. E. Sokol in the U. S. Naval Institute
%&E—' The speed boats carried from

o 50 miles of control cable and sufficient
gasoline for a six-hour run at high speed.
They were placed along the North Sea and
Baltic coasts where 100-foot control towers
were set up. Scout planes were used 1o
signal the shore operators. Only one hit
was scored with these boats.
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Two-ton ladle of molten magnesium is_lifred

frem on oleciric refining furnoce. Below, o
25-pound mognesivm costing used as mount-
ing for cackpit cantral ealumns in allied plane

" A SAFE bet is that none of your

i

friends can name the third
largest city in Newvada.

There are some 10,000 people in
this city, yvet yvou won't find it on
vour map. It is a maodern com-
munity of air-conditioned homes
with its own schools and churches,
and it’s so new that its inhabitants
got around to naming it only a few
months ago.

Two vears ago Henderson, Ne-
vada, didn't exist. Now it is the
“lightweight metal ecapital of
America.,” As much magnesium
was refined there last vear as was
produced in the United States
during the 27 vears preceding
Pearl Harbor. The plant of Basic
Magnesium, Inec., is producing
more magnesium than any other
plant on earth.

Magnesium is the wonder metal
that weighs one third less than
aluminum and that has the great-
est strength-weight ratio of all
commercial structural materials,
After the war vou can expect to
find it in your automobile, saving
vou money by the reduced weight

POPULAR MECHANICS
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the engine has to pull. You ean look

for it in your kitchen where it will save
MONey again !'.‘1' ause IIII 115 great lE'Ii'_'I\,I'l,
conductivi

when used as cooking
itensils. You may find it in lightweight
irniture, tvpewriters that weigh only
' ounds, and paper-weight vac-

ners.

resent, of course, all the magne-
t America can produce is
needed for aireraft construction. Every
piece of heavier metal that can be re-
placed by magnesium in an airplane
increases the |="r;|">' Ccargo l:.'::pnl‘it_'-.'.

=1L

lavs such cargo often consists
of incendiary bombs and tracer bullets

! made of magnesium.
o] |11:,-|'g_' o -:.“:-‘1:”.'[ 5|

P pitlar misunderstanding about mag-
nesium's  inflammability. Incendiary
bombs made of it burn with terrible
heat, but yvour future magnesium pots
and pans won't catch fire. Solid mag-

L
nesium can be ignited only by special
solirees of high heat

Magnesium is one of the most eom-
mon constituents of the earth and it
alss occurs in sea water and brines,
but America produced relatively little
of it until the war brought on a sud-
den, desperate demand. Of the plants

Ek (TR B ]

Welder cuts through solid magnesium to show that it re-
sists eombustion, axcept under special cireumstances. Stor-
oge tanks (below) are at the Bosic Mognesium, Inc., plant
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Trucks houl erude magnesite ere from mine te adjocent BMI plant, largest of its type in the world

that were erected in a rush to produce it,
the most unique in many respects is BMI,
which is located 20 miles from Boulder
Dam and about 300 miles from a huge mag-
nesite deposit.

The BMI plant ranks among the greatest
single enterprises ever built by man. It
cost $150,000,000. The plant, which is so
big it could cover the entire business sec-
tion of Los Angeles, has its own bus and
taxi service inside the gate for transport-
ing workers and officials on the job. It is
using one third the generator capacity of
Boulder Dam, enough electricity to light
Los Angeles. Two transmission lines with
a capacity of 230,000 volts each extend

from the dam to the plant. Its water re-
guirements are on a similar seale and it
draws its water from Lake Mead behind
the dam from the end of a special canti-
lever bridge that projects out from shore.
The electrical installation is second largest
in the world and the air conditioning sys-
tem, to draw off gases and maintain equa-
ble temperatures, is the world's largest.
Millions of pounds of copper were used
in the electric installation but even this
was not enough. Because of other war
demands for copper, BMI borrowed some
0,000 tons of coin silver from the Treasury,
shaped it into metal planks to serve as
electrical bus bars, and installed it in the
plant. The silver is worth
523,313,000 and will be re-
turned to the Treasury
after the war. It is per-
fectly -safe where it is in
spite of its value. No one
would dare to touch it
considering the heavy
current that it carries,
Ezzentially the process
used at BMI consists of
changing magnesite, or
magnesium carbonate to
an oxide, then to a chlo-
ride, then breaking down
the magnesium chloride

and chlorine gas.

The magnesite iz blast-
ed out of a hillside in
10,000 ton amounts, is con-

Conduits and pipes under plant's
rectifier building where alternat-
ing is changed te direet current

POPULAE MECHANICS

into metallic magnesium

r



centrated, and shipped by rail
or truck to the main plant.
Here it is heated to drive off
carbon monoxide, converting it
to an oxide, and is then mixed
with caleined magnesite, peat
moss from Canada, eoal from
Utah, and special salts. After
pellets of this material are
burned to produce porosity
they are placed in huge electric
furnaces into which blasts of
pure chlorine gas are also in-
troduced, changing the mag-
nesium oxide to magnesium
chloride. The chloride, in a
molten state, is then transferred
to huge electrolytic cells where,
under the influence of direet
current, the molten magnesium
metal colleets in pools on the
surface of the electrolyte. The
metal is then cast into pigs and
is taken to a refinery building
where it is remelted together
with fluxes that earry off any
impurities. The refined metal
is then cast into ingots,

BMI was designed to produce
some 50,000 tons of magnesium
per year. Today, under the
management of Anaconda Cop-
per Mining Company, it is pro-
ducing more than 100 percent
of its rated capacity. Magne-
sium is already cheaper than
aluminum, ‘copper, and other
metals on a cubic foot basis.
With further reduced costs,
magnesium will be on a com-
petitive per pound basis,

- EIEIEHE?#}IHJ _15 alloyed w_l'th Lowering crucible of molten mognesium metal intoe cooling chamber.
“bther metalsfor most uses. At Basic Magnesium, Ine., magnesite s changed inte an oxide and

Such an alloy may run 80 per- then to a chlorine, which is broken dewn inte metallic magnesium
cent magnesium with wvarious and chlorine gas. Below, water storage tanks under construction
percentages of aluminum, zine,

manganese, or other alloying mo® g T LT R T LT I S
materials,. One magnesium- E E

Finished bars of refined magnesium as they look when ready for
shipment. The Nevada plant preduces more than 50,000 tons o year

aluminum alloy, for instance, is e g = r .
three times as strong as its # e : - : R
weight in ordinary steel. Mag-
nesium alloys are stiff metals
of high machinability. They
may be cast, die-cast, forged,
extruded, welded, rolled, and
fabricated in every known way.
Magnesium has been widely

=
o .

used in Europe in automobile #% —O = o ; : /
bodies, truck bodies, and in : A g e TR 20 TR
lightweight railroad rolling i e AT

stock in addition to its uses in e
aviation. Right now, it's called
the “Victory metal” After the
war it will be one of the new
metals of peace,
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LIGHT IM TAIL OF WINGED BOMB EMABLES BOME
CONTROLLER IM PARENT PLAME TO SIGHT "
AMND GUIDE PROJECTILE ’,
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Wiy o
Pilot Sights Rocket Bomb by Tail Light

Details of the German radio-controlled rocket bomb
shown on this page are based on the description of an eve-
i witness who was on board a ship attacked by this weapon.
METHOD OF ATTACK PLANE The explosive head is the shape of a standard German
.ﬂs&w bomhb, and the rear part of the body carries electrical re-
=
2
4

TARGET e ceiving gear and relays for 1_:nr'|1_rrr|]i1'|.g_ its _ﬁigiﬂ. The rocket
= 4 which provides the propulsion is carried in a separate case
k‘_‘%km——-——"'——-r- beneath the bomb. A bright light on the tail enables the
T posmon  operator in the parent plane to keep it in k_:-".ﬂi_ght and guide
e 3 it toward the target, %Mﬂ' = s /Z.g.-ﬁﬂ

(#7323 — et ao7 %L
4



*.‘_...' .

Star—Shaped Map %
For Plane Routes 51}
Aids Navigators 7/’ b,
Resembling a six- | ;
pointed star, a new map §
hailed as a boon to air “:.._' .
navigation presents accu- | B o
rate distances between E::,r : [
peints on the earth’s
curved surface, The map,
which is composed of six
gores with the United
States in the center, is
said to have the least dis-
tortion of any flat map.
The projection is the
work of Walter G
Gingery, dI‘l Indiana high

school prin lﬂLI. 3
T I aahe s 2/
___9._ _,L_j.'{..l- - J—{,._.&_

Alir distances on map
sembling @ six-pointed
= star are occurate due to
compensation on the flat
surface for curvoture of
garth, The U.5.is ploced
in the conter of six gores
which form the map

Mockup of Plane’s Hidden Hydraulic System Helps Train I\{Efchamc?sf;?

At a United Air Lines school for me- complicated hydraulic installations that, in
chanic helpers is a mockup of the complete  actuality, are hidden in a plane’s wings or
hydraulic system of one of the air line's big  fuselage. Mounted in a scaffolding of tu-
transports, showing the students the many  bular steel is half of a landing-gear sec-

tion, including a full reg-
ulation wheel and axle,
upper and lower truss
and dragstrut, latch
mechanism and warning
system, and braking sys-
tem. The pilot’s cockpit
is located directly behind
the landing gear assem-
bly, and directly over-
head is mounted a wing
section enclosing the
heart of the hydraulics
operation, the wing-flaps
and automatic gyro pilot.
Pressure needed for op-
erating the mockup is
created by an electrically
driven pump.

[ Damage caused by rats
in the United States dur-
ing 1943 is estimated at
more than %$200,000,000—
an all-time high.
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> . . Seab re trained like Com-
A GROUP of Marine Raiders, ac- mf";:: SRk e e Build,

<+ cording to a recent Associated We Fight,” Below, bayonet drill
Press dispatch, carefully approached
a South Pacific island. Rifles were
cocked and murder was in their
eyes. They were out to clean up Japs.

As they came ashore, they saw
what looked like an American Navy
officer coming down to the water’s
edge.

"Hold your fire, men,” said the
Lieutenant Colonel of the Raiders,

“this may be a trap.”"” But the Ma-
rines saw a wide grin on the Navy
officer’s face,
“Good morning, Colonel,” he said,
“the Seabees are always happy to
welcome the Marines!”

The flabbergasted Marine officer
grasped the outstretched hand of
welcome but all he could splutter
was: “Well I'll be damned!”

The Seabees had scouted the Jap-
held jungle island and surveyed
airfield =ites even before the Ma-
rines came in to secure it. Bulldoz-
ers, power shovels and
trucks were quickly landed;
within nine days, American
pilots had a fine airfield on
the island.
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Seabees loarn to thrust and parry os skillfully os Marine
Raiders. Their ranks are drawn from &9 building trades;
below ]I one of the young nowvy engineers—a chipper

This is anly one of many sto-
ries of mu'ei:udtl.y and courage
concerning the Seabees—the
horny-handed heroes of the
Navy. Although the yvoungest
branch of the Navy, the Sea-
bees are already full of tradi-
tion, Steelworkers, hard-rock
drillers, bulldozer operators,
1nggﬂ-5 and steamfitters—men
given to artistic cussing, accu-
rate spitting and tall-story tell-
ing—they are the stuff heroes
and legends are made of.

The Seabees are plenty tough
and they don’t care who knows
it. Two husky Seabees on a
South Pacifie island went hunt-
ing for Jap souvenirs during
liberty hours. They wanted
something to take home to their
girl friends—a Jap flag, a Sa-
murai sword or a tea set. In-
stead they found two rifles and
an ax—with Japs attached.
Unarmed, the Seabees went in-
to action with their fists. When
it was over, one of the Japs was
dying, hit over the head with
his own rifle. The other fled
into the jungle, bullets from his
own gun buzzing around him,
The Jap rifles made good sou-
venirs—even though not swhat
the Seabees were looking for.

The first Seabee battalion
came into being shortly after
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Seabee machinists team up on a drilling job, above

Pearl Harbor—although the plan of or-
ganization had been worked out two
months before. The assaults on Wake,
Guam and Cavite, and the killing and
capluring of eivilian workers, convinced
the Navy their construction battalions
should be in uniforms. So the Seabees
were created, for the purpose their motto
indicates—"We build—we fight.”

The Navy originally planned a single
Seabee regiment of three battalions total-
ing 3,375 officers and men. It later raised
ite cights to 18 battalions, finally 200. To-
day there are more Seabees than the total
manpower of the entire Navy in pre-
World War II days.

Seabees were with the Marines when
they hit the beach on Guadalcanal. Sea-
bees went ashore with the first troops in
North Africa. Seabees went to the Alen-
tions to build docks, airfields and hangars,
hospitals and barracks for Navy men.
Seabees were in the landings on Sicily
and Italy.

Here's one of the stories from North
Africa: A French train was transporting
ammunition and dynamite from a Medi-

The dragline operator, who learned his trode on the
highways of Yexes, hod skill the Seobees could vse

52

terranean port to troops inland.
Suddenly a Seabee guard spied
smoke rolling from one of the
cars. He tried to go forward to
inform the engineer, but no
luck. So he ealled his four bud-
dies and guickly explained the
danger of the train blowing up.

“Come on you guys,” he said.
*We're going to put out that
fire.”

“Are you crazy?” asked one
of the others,

*Yeah, but let's get goin’ or
we'll be too late”

The five Seabees crawled
back to the hoxcar, which was
smoking violently. They could
hear 30-caliber ammunition
beginning to explode. With the

POPULAR MECHANICS




train rattling across the desert,
the Seabees finally opened one
of the doors and got inside to
smother the flames. They were
cited for heroism.

Sepbees are experts at re-
pairing and construction. Their
proud boast is that they can fix
“anything from a wrist watch
to a battleship.” After a battle
with Jap warships, an aircraft
carrier put into a South Pacific
port for repairs. A group of 75
Seabees were assigned to the
big ship because regular ship
repair men were not available.

Just as the work started, the
flat top received orders to put
back to sea immediately and
engage the enemy. The carrier

" Continued fo page 150

A welder does o repair job. Hundreds of welders
were schooled in industry; the Mavy trained others

«~—Directed by on officer, 8 greup of Seabees houls
to the shore one of the Navy's big londing barges

A Mavy variation of the Missen hut goes up in fast
time. These huts are used from tropics to the Arctic
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Fast-Action Metal Shrinker

Operates Like Hand Pump

Unit can be mounted on bench; top, samples of work

Metal shrinking work that formerly re-
guired hours can now be accomplished in
minutes with a portable, manually oper-
ated device. Worked with a pumping mo-
tion, the unit shrinks angles to a radius as
small as three inches, and can be used on
angles up to one inch wide. It handles
metals of 016 to 051 inches without ad-
justment, and has reversible, hardened
steel jaws for longer wear. The unit is
compact, and can be mounted on a bench,
on a stand, or in a vise.

Q7o

Absolute Zero Brought Nearer
By Magnetic Attack on Atom

Hope that a new world’s record for low
temperature can be set by attacking the
disorder hidden in the nucleus of an atom

has been expressed by Dr. Peter Denhve,
Dutch Nobelist in chemistry and professor

and chairman of the department of chem-
istry at Cornell University. The record is
a thousandth of a degree Centigrade above

54

absolute zero. To drop the temperature
below about one degree of the absolute
scale it is necessary to use paramagnetic
atoms which contain interior spinning
electrons that are in a disordered state
with respect to the directions of their mag-
netic axes. When a magnetic field acts on
these spinning electrons, it puts them in
order and in doing so the substance takes
up heat, causing the temperature to drop.
This was the method used in getting 0.001
degree K (representing Kelvin, the abszo-
lute scale.) The problem is how to use
somewhat the same method in obtaining a
still lower temperature. If the magnetic
properties of the nueleus of the atoms are
used, instead of a cloud of electrons about
the nucleus, Dr, Denbye believes that a
closer approach to absolute zero will be

attained. g ? 4

Remote-Control Cutter for Wire
Operates by Pulling Rope

Electric wires are cut at a safe distance
with a “long arm"” cutter that is operated
by remote control Jaw and blade are
mounted on the end of a pole, and the eut-
ting opetation is performed i}}r pulling on
a rope. The handle of the cutter is insula-
tion tested for 75,000 volts per foot. The
jaw is slotted to hold the wire firmly in
position and handles heavily insulated
wires up to No. 4 hard drawn copper cable
or mild steel rod.
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Navy Anchor Chain Withstands a 900-Ton Load

. & Navy phobos

Modern Mavy anchor chain is
made by the die lock methad, by
whir_l't two seclions q'F !lc-u[ Eur,
bent into U-shapes, are fitted fo-
gether, healed, and sealed ints
one unit by huge drop hammaers.
Right, abeve, showing how twe
half links fit together. Below, re-
maoving “ U" from forge furnoce;
socket holes will be punched in
each end. Tep, knives of big press
frim excess metal and burrs from
a finished link. Right, o maze of
3-inch chain awaits shipment.
Right, below, aircraft carrier chain
in strength-test pit is also tested
for proper longth. Heaviest chain
will withstand a load of P00 tons

Strength of anchor chain in testing pit is gouged by
a machine that exerts a 2,000,000-pound load, below
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ang Range “Mined” to Recover Scrap Metal

Huge guantities of war-vital metals were
recovered at Fort Knox, Ky, by warkmen
whae turned “miners” fo salvdge spent bul-
lets from a firing ronge used for 20 years.
The metal has a high content of lead and
copper with small portions of nickel, tin,
zine and antimeony. It is warth about 3100
a ton. The spent bullets were buried deep
in @ high dirt bank behind the pit where
the targets are raised, and the soil con-
tained obout 190 pounds of metal per
eubie foot. Thousands of pounds of the
salvaged metal was stored in bins (left)
before being sold to a private firm, Balow,
hydraulic pressure and sereen washing re-
moved mud from the recovered scrap metal

Armmd U:lmmrl-'l.d Signal nhnl.m
Left, closeup of the recnvemd metal after
it has been washed clean of any foreign
substance. The view below is from the
pit behind the targets which are moved up
and down by saldiers during practice. The
dirt bank on the other side of the pit is
where the bullets are stopped. The metal
was salvaged from g similar bank, Lower
left, soldiers in kneeling position on the
firing line at Fort Knox. Each soldier has
an experienced cooch and scorekesper
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TABLE TOP
. WAR MOVIES

" Craftsmen moke houses for o table top movie, will

OLLYWOOD, entertainment life size on the scroen. Below, Gnn::l: Pal, h-ul;ll‘.:; Pal l;r:

center of the world, can now  Juctions, with lighthouses and buoys for film on navigation
call itself the world’s greatest
university. Some eight or ten
million people are in its student
body. By means of motion pic-
tures it is teaching special aspects
of the military sciences to the
armed forces.

Its training films range from
simple sight-and-sound explana-
tions of how to maintain and op-
erate weapons to “feature” films
by which battle tactics are taught.
Most prewar training films were
dull and drab; now movie techni-
cians are using all the tricks of
their trade to impart life and real-
ism to their instructional pictures.

Actual newsreel combat scenes,
specially staged shots of actors on
sets, animated drawings, minia-
tures, and special effects of all
kinds are used to drive home eon-
vincingly the points that are be-
ing taught in the pictures. Such
films give men a quick and thor-
ough grasp of what they are being
taught and why, and may slash
training time by as much as 40
percent. I
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Lightship at right iz 4-inch replica of an 18-inch miniature, Be-
low, distorted modal will look normal when “shet” at low angle

You can’t order up a fleet of
warships to make a picture dem-
onstrating naval strategy, nor can
you ask the Army for a few dozen
tanks just because a picture calls
for them. War equipment can't be
spared and it would be a long,
tough job to make such scenes in
full seale anyway.

To learn how it's done, let's go
behind the scenes at George Pal
Productions. Pal's staff, trained in
making the “Puppetoon” shorts
that you've seen on the screen,
today is turning out training films
along with its regular production.
In this studio a naval battle may
be under way in one room, while
on an adjoining stage realistic tank
warfare is being conducted.

The sea battle is being fought on
a table top, on an ocean that con-
sists of a sheet of ripple glass. The
chips are scaled-down models. The
camera takes you up in the air to
give you an airplane view of the
engagement, then down to the
surface to pick up and emphasize
a point that is being stressed in
training,

The same technigue is used in
filming the tank maneuvers. Pal
compresses 10 square miles of bat-
tleground into a miniature set that

"POPULAR MECHANICS



measures 9 by 14 feet. It,
duplicates typical coun=
try inswhich tanks might
be used, with painted
plaster for the ground,
twigs and branches for
trees, miniatures for
buildings, and real peb-
bles for rocks. Tiny tanks
only three-quarters of
an ineh long but com-
plete down to guns, radio
antenna, and insignia,
maneuver.across this
terrain, charge enemy
installations, and even
fire their guns. For tech-
nical reasons the set was
tipped at a 50 degree
angle for filming and 12
technicians and two cam-
eras were used.

Rehearsing o naval battle on “oceon” of ripple glass. -
Balow, spray painting bow of a miniature freighter

Don’t think for a minute that the
finished films look like pictures of
toys that are being moved around
to demonstrate how battles are
faught On the screen vou get the
impression that you are actually
seeing full sized battleships or
tanks at work. Carefully chosen
camera angles is one of the ways
in which this illusion of reality is
created. Some scenes are purpose-
1y stylized by eliminating all dis-
iracting details,

One recent assignment at the
Pal studio was to make a picture
that in 30 minutes would teach
most of the fundamentals of coast-

Pianes, violins and other miniature instru-

ments must be made for reclistic settings
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wise navigation. The picture was to dem-
onstrate, and to explain on its accompany-
ing sound track, how lighthouses, bell-
buoys, channel markers, and other aids to
navigation should be used. The picture
was to be in color and was to show after
dark as well as daytime scenes.

Pal started out by building exaet min-
iatures of the ships, lights, and buoys that
the seript called for. One lightship was



Objects are moved a step at a time between comera frames to produce animation on the screen

made in an 18-inch size, then reproduced
in a four-inch model for long shots. Some
of the buoys were made in four sizes rang-
ing from seven inch “giants” for close-ups
down to half-inch duplicates for shots in
the distance. “Grain of wheat" electrie
lights were installed in the lighted buoys
and were wired to flash on and off. The
lighthouses were built complete to Fresnel
lenses cut from clear plastic disks.
Plasties, wood, and metal are the materi-
als from which miniatures are made. Cloth,
thread, and string are taboo because they
are apt to change shape under the hot

lights. The finished miniatures are painted
with colored lacquer.

Animation of ships and other objects is
by stop motion. That is, one frame of film
in the camera is exposed, the ship is moved
a slight distance on its course, another
frame of film is exposed, and so on. The
completed film when run through a pro-
jector at normal speed shows the ship in
smooth continuous action. In producing
color pictures Pal really makes three ex-
posures on each frame, one each through
the red, green, and blue segments of a color
filter wheel mounted on the camera.

To animate a big miniature bell-
buoy so that it pitches and tosses
in the waves, the technicians place
it over a hole that is cut through
the surface of the artificial water
and extend a rod attached to the
buoy down through the hole so
that it may be manipulated from
below. The hole also conceals the
wires for the buoy's tiny light.

The waves themeelves appear to
be in motion in the finished pic=
ture. This effect is achieved by
reflecting undulating lights and
shadows on the glass ocean. Com-
bined with the rippled surface,
the lights make the waves appear
to sparkle and toss.

Shadows that mark the chang-

“"puppetoons’ like these provided idea for
table top war movies to instruct soldiers
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ing sun are obtained simply by
moving the main overhead light
source, but a fog at sea and other
weather changes are more diffi-
cult, In a picture you may watch
a fog bank creeping along the sur-
face and then concealing a ship.
This is done by airbrushing fog
paint on large glass slides and then
moving them gradually in front of
the camera across the scene,

* Glass slides, too, are the secret
of how guns can be made to fire in
miniature scenes, The first small
puff of smoke and flame is painted
on a glass slide, a larger puff on a
second slide, and the sequence is
carried on to show the growing
smoke cloud until it dies away in
a lingering wisp. These slides,
placed one at a time in front of the
camera and matched up with the
muzzle of the gun, give a realistic
effect of firing.

In all miniature work, action,
distance, and time must be cut
down in scale to match the minia-
ture set. Otherwise the sense of
reality is lost. Before the movie
makers film a scene that shows a
ship approaching and then round-
ing a buoy they must first learn
the size and speed of the wvessel
that their miniature represents.
Then they can figure the number
of frames of film that would be re-
quired to show the action in real
life. That tells them just how far
the miniature ship must be moved
ahead between each succeeding
exposure, Measurements must be
followed precisely to avoid jerky
motions in the finished picture.

Practically the whole motion
picture industry has worked on
the new training films. Other pic-
tures have been made by the serv-
ices themselves, 'using Hollywood
technigues. The professional
movie makers have demonstrated
that they can inject color and in-
terest into subjects that make
pretty dull lecture material and
that by motion pictures they can
simplify and explain intricate op-
erations that are difficult to grasp
by reading textbooks.

Visual education was a pretty
small department in the movie in-
dustry until the war came along,
bringing with it the need for a
guick method of mass education.
It's working so well that “films
that teach” will be seen more than
ever, after the war.
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Twin Bikes Form “Ambulance”
For Patient on Stretcher

Among emergency methods devised by British
Home Guar tis to transport the injured or wuunded

is a one-patient bicycle
rides on a stretcher ish
bicycles. This means of speeding the injured to a

hospital or first-aid station is especially handy in -

heavily bombed districts. If the streets are pitted
with bomb holes, the hn:;rr:le stretcher bearers take
to the sidewalks. . Fradlia-

Fast Driving Saves Very Little Tirne 2T

But Cost in Lives Multiplies

Statistics to show that driving an automobile at
high speeds is dangerous and unprofitable have
been advanced by Harold F. Hammond, traffic di-
rector of an insurance executives group. Hammond
said that at 20 miles per hour there are 12 fatalities
in each 1,000 injuries, but at 51 miles per hour and
over there are 92—more than a seven fold increase.
To stress the high dollar cost of speed, he asserted
that on a 1,000 mile trip increasing the speed from
45 to 55 miles per hour would save four hours but
the extra cost would be at the rate of $1.88 per hour.
With a speed increase of 55 to 60 miles per hour,
the time saved would be 2.8 hours at a cost of $4.10
an hour, he added. He said that over distances of
20 miles an increase of speed from 55 to 60 miles
per hour saves only 1.8 minutes, while an increase
to 65 saves 3.3 minutes, and to 70 saves 4.6 minutes.
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T Men at right swing machetes
over heads of opponents who had
better duck—or else. Men at laft
come in low and spring at “foe,’
in attempt o grab the machetes

“Rifle-butt” medicine
is delivered to man
caught off guard as a
reminder of what can
hoppen if Jap or Nazi
catches him napping

Left, frainee who has
jumped fram speed-
ing jeop is cbout to
somersault to absorb
shock, Trainees make
the jump ot 40 m.p.h.

o Typical group limps back from the “get tough' training field after first aid has been administered
B by the medical corpsman (second from left). MNote good-notured grins despite actual injuries
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Portable ‘Speedometer’ for Wind
Has Parts Made of Gold

B
b
B
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Wind wvelocity is accurately measured
with an instrument that can be moved
about or permanently mounted. It consists
of an anemometer-generator and an indi-
cator. Commutator bars and brush con-
tacts are made of gold to insure positive
electrical contact at all times. The instru-
ment is weatherproof.
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Spear-Head Bolt for Brick Wall
Anchors Firmly to Air Lock

Anchorage bolts for masonry walls have
spear heads which hold them firmly in
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place. This type of bolt, which was recent-
ly patented, can be installed at small cost 1
without damaging a wall. The spear head
extends into the air space, or air lock, in-
side of brick walls which provides just
enough room to accommodate the head be-

hind the first course of bricks.
078 B
Rubber “Skin” Heats Propeller<§f -
To Keep Ice From Forming
can be avoided by installing an electricallyyy -
heated rubber “skin” on the propeller sur-
face, so that it warms up like a sickbe =)
heating pad. The new de-icer is made o
a combination of two kinds of symthetic&:
ing tailor-made to.conduct electricity m-@
comes from a generatdr attached to the
shaft and the propeller can be kept warm
and free of ice as long as the engine runs. |

. . QAT
Phantom Photo Hidden in Card
Double-Checks Identity

Ice formation on an airplane propeller »
Y B

rubber, the outer surface being a thin coat- .
stead of blocking its flow. The currentq ;
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Invisible except when held against a
strong light, a “phantom” photograph con-
cealed within the paper of a tamperproof
identification card makes it impossible to
change or reproduce the card and provides
a double check of its validity. The owner’s
name, photograph, fingerprint and other
data are printed on the surface, the ecard
being further protected by sealing it in a
transparent cover. A duplicate of the pho-
tograph iz deposited inside the paper by a
secret process of the manufacturer, ap-
pearing like a watermark when inspected
against a light.

/
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LIFELINE
of the FLEET

By Rear Admiral
William Brent Young, SC, USN

Chief of the Bureau of Supplies and Accounts
and Paymatter General of the Mavy

l ESCRIBING a recent action

in the South Pacific, a war
correspondent wrote that “in all
directions stretching away to the
distant blue horizen were ships
of the United States Navy—bat-
tleships, cruisers, aircraft car-
riers, destroyers and countless

auxiliary eraft—as far as a man
could see.”
Extending to every ship in this

mighty armada was a lifeline of
supply thousands of miles long.
Along this lifeline flow mhillions
of tons of fuel, provisions, cloth-
ing and equipment, representing
more than 60.000 items in the
Navy's Standard Stock Cata-
logue, and additional thousands
of r:j_}t}l;"m! items,. .
It is the business of the Navy's =
Bureau of Supplies and '
Accounts to see that the .r’"“’ ;
Aeet geis what is needed, o L
where it is needed, when !";; o
it is needed. |“-—-: o k
Booms of o tronsport jg.'?f g -
off Salerno swing o s =y lt
loaded truck into LCT § s



This may mean providing fuel for a tanker ren-
dezvous with an aircraft carvier. It may mean
sending a vital part to a disabled vessel; designing
and obtaining huge quantities of special clothing
for the Arctic or the tropies; or supplyving a bat-
tleship with general stores so it can remain at
sea for extended periods.

The magnitude of this job is revealed in the
provisioning of a single cruiser for a month at sea.
The thousands of items which must be stowed
abrard include 15,000 barrels of oil, 9,900 pairs of
black cotton socks, 40,000 pounds of refrigerated
meats; 1L000 pounds of butter, eggs and cheese;
25.000 pounds of fresh fruits, 74,000 pounds of
fresh vegetables, thousands of pounds of dry pro-
visions and general stores. The supply officer must
know to the exact (J.‘_I,:r when additional ;-;Ll,ppii!}:i
will be needed,

Left, Moval Air Transport Service delivers sngine te taoe-
tical squadron overseas. Below, LST crammed with matariel
Ofcln] Navy photos



Lumber is one class of
material for which the
Supnly Corps assumes re-
sponsibility. In this day of
metal ships, wood is still
indispensable — for con-
struction ashore, for float-
ing drydocks, mosquito
boats, harbor patrol boats,
minelayers, minesweepers,
buoy boats. Even the
monster steel battleships
reguire hundreds of thou-
sands of board feet of lum-
ber for decking alone.

Clothing is as important
as ammunition to a Navy
fighting in every clime. For

Batile station for supply officers is on bridge—fa-
vorite enemy target. Left, a flying boat of NATS
Courtesy Pan American Alrways

one minor example, consider woolen socks.
One crew of a Navy patrol bomber, ma-
rooned for 15 days in an Alaskan blizzard,
with the temperature at 10 below and the
wind at about 130 knots, survived without
even frosthitten toes.

Special protective clothing has been de-
vised for scores of uses, foul-weather gear
for the tropics, winter garments for the
Arctie, flight clothing for plane crews. But
even dungarees and chambray shirts have
“saved a lot of skins” from burns from
flash explosions in hattle.

Feeding the fleet is a major concern of
the Supply Corps. We procure, transport,
store and prepare everything the sailor
eats. Experiments which the bureau fos-
tered with the dehydrated food industry

LST's unload men and cargo on Cape Gloucester beach




Tractors, trucks and bulldozers roce for
Bougainville beach. Left, hoisting carge

over a period of vears came to a
most satisfactory stage of devel-
opment just about the time of
Pearl Harbor. Today vessels are
able to remain at sea longer due
in large measure to supplemental
use of dehydrated products,

New methods of packaging and
storing supplies are devised
daily, Spare machine parts sent
overseas are now dipped in a
preservative that prevents cor-
rosion. This innovation, alone,
will save an estimated loss of
£10,000,000 a vear.

The responsibilities of the Sup-
ply Corps consist of “procure-
ment, purchase, receipt, custody,
warehousing, issue, and ship-
ment of all naval supplies, except
certain technical materials, nota-
bly ordnance and medical items,
as well as keeping a record of the
Navy's money and property.”
The bureau also pays the sailors.

During one month the bureau
purchased $2,344,000,000 worth
of supplies—more than three
times the amount of purchases
by the bureau during all of
World War I. Since Pearl Harbor
the Navy has grown in manpow-
er from 324,000 officers and men
to approximately 2,389,000 on
January 1, 1944,

Supply officers sail on every
ship from destroyer up. Normal
battle station for supply officers

‘Can of oil is havled aboord Cataling pa-
trol bomber lying alongside a mother ship

POPULAR MECHANICS




Loaded with 35,000 pounds of priarity
corgo, giant Mortin Mors breaks record

is the coding room. More than
one supply officer has been in
charge of a battery. One of our
officers saw action in seven ma-
jor engagements in the Pacific,
including ‘the battles of the
Coral Sea, Cape Esperance and
Guadalecanal. He was on the
cruiser San Francisco, which
was cited for sinking a destroy-
er, disabling a battleship at a
range of 3,000 yards, and dam-
aging two other enemy vessels.
He was so busy decoding mes-
sages during the fighting that

A et
T

Unleading the Mars—hateh is hydraulic
powered, Left, loshing down air freight

he did not realize the danger until
an officer came down from the
bridge and said:

“I think we can save the ship.”

Afterward, he learned the casual-
ties on the bridge included Rear
Admiral Daniel J. Callaghan and
Captain Cassin Young,

The advanced supply base is a
veritable floating depot. There,
guarded by a patrol of destroyers,
PT boats and aircraft, by mines and
nets, are heavily laden eargo ships.
Fighting ships replenish their sup-

Continved to page 158
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Control Panel on Gmnt o
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Engineers on the world's largest flying boat moking o lest-minute check before giving the “ready’ signal

One record which the Navy's cargo flying
boat, the Mars, broke before it ever left
the water was for the complexity of instru-
ment panels. The engineer's panel on the
waorld's largest plane is a maze of switches,

s WA«( Loy
dials, gaéi;g: flashing lights and buttons.

There are more than 70 dials alone. Re-
cently, this ship, which is used to transport
cargo to scattered outposts, carried 35,000
pounds of war materials on one tri;.

s
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Aircraft Motor Adapted for Bus Weighs One—Thgr?d Less

Designed to operate in desert heat or
sub-zero cold, a modified six-cylinder air-
craft engine can be used in buses or other
motor-driven vehicles. It is air-cooled and
weighs one third less than motors of com-
parable horsepower. The self-contained
unit complete with clutch and fly wheel,

This six-cylinder sngine operates %nﬂr in extreme heat or cold

o
70 - Eeprt
A G T

develops 162 horsepower at 2,800 r.p.m. on
T3-octane fuel, and weighs only 755
pounds, A 16-blade fan mounted integral-
ly with the flywheel cools the motor and
maintains the carburetor air supply at
pressure above atmosphere on the intake
side of a heavy-duty air cleaner. This
“packaged power” unit is
said to be economical to
operate due to fuel effi-
ciency, and iz designed
for constant use at 75 to
85 percent of full power.
The engine operates suc-
cessfully at, temperatures
from 120 degrees above to
20 degrees below zero.

{[Five hundred pounds
of bullet-sealing rubber
are used in the gas tank
of a Flying Fortress,
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Cellophane Foxhole
Guards Troops in

Gas Attack

Yankee infantrymen
“wrapped in Cellophane"
can look an enemy fighter
plane right in the eye as
it swoops down in a sim-
ulated gas attack. At
least, in training—for in
the real thing they would
probably be shooting
from better cover than
the troops participating in
chemical warfare drill at
Mitchel Field, N. ¥. The
Cellophane-Tike wrap-
pers, compact and quickly
donned, protect parts of
the body not covered by
gas masks,

Doughboys duck into their
Cellophane bogs as friendly
strafer looses a jet of gos

Jeep’s “Follow Me” Sig‘n
Aids Plane Parking 47

Pilots in the 21st ferrying group
of the Air TragﬁEW“ﬁf
Palm Springs, Calif, hnd it a
eir planes.
They merely follow a Wae cor-
poral who leads them to the prop-
er spot in a jeep with the words
“follow me" painted on its back
in large letters. The sign has an-
other purpose—to encourage
American women to follow this
driver by enlisti-ig in the Air Wae.
When an ATC plane is landed, the pilet
looks for a pretty WAC behind a big sign

JUNE, 19044

“"Merry-Go-Round” Surter
Has Trip Lever on Scales

Squares of optical glass, which
must be weighed before being
maolded into lens blanks, are auto- '
matically sorted with a “merry-
go-round” machine. The snr-ter,
used by the Bausch & Lomb Opt
cal Company, has 30 balance sca s
which move in endless procession
before an operator who places a
single square on each scale. A trip’
lever attached to the scale pan
dumps the glass into the proper
bin. The machine sorts 60 pieces
of glass a minute with one opera-
tor turning dut the work of 20 in-
dividual sorters.
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Grand Coulee in Washington is the
world's largest concrete dam. Be-
low, ossambling o gigantic switch

NATION’S POWER

A 'HEAVY rainstorm in northern California is of
4 & more than local importance, for it may set into
operation a chain of events that has a final effect in
Texas, half a continent away. The How of natural gas
or fuel oil from a Texas petroleum field may have to
be increased solely because of a rainstorm on the
Pacific coast.

This odd situation exists because of interconnections
between eleciric power systems. Hooking the systems
together malkes it possibie to draw upon distant sources

of power in times of need. In-
terconnections allow the elec-
trical industry to balance its
power sources so0 that the
perpetual demand for elec-#
tricity is constantly satisfied,

The full story of the tie-up
between the California rain-
storms and the Texas oil field
is complex but a simplified
outline might go like this: in
anticipation of future needs,
the public utility that serves
the San Francisco area has
been conserving the water in
its northern storage reser-
voirs, meanwhile buying
power from the Southern Cal-
ifornia Edison Company via a

Electric sub-station operator main=-
fa'ning contact with a field lineman

who reports over short-wave rodio
Southern California Edisen Co. photo

POPULAR MECHANICS




A

hydro-electrie plant in the central moun-
tains. When a big storm assures a surplus
of water in the north, the San Francisco
utility increases its own hydro-electric
output and disconneets from its neighbor.

This allows the southern company to
route the unused power over its transmis-
sion lines to Los Angeles and permits it in
turn to reduce its demand on the genera-
tors at Boulder Dam in Nevada. Boulder,

JUNE, 1944

Assembling scroll case (one
af its 15-foot diameler see-
tions is shown) for a giant
150,000 horsepower hydro-
turbine. Grand Coules has
108,000 kilowatt generator
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accordingly, reduces the flow of water
through its turbines, which curtails the
amount of water that lows downstream to
another powerhouse at Parker Dam.

The Parker powerhouse has a guaran-
teed minimum flow of water on which it
can depend but in these days of high de-
mand its turbines need every drop they can
get. When Parker’'s generators slow down,
the power companies in Arizona that are
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Lowering 220-ton stator of 108,000 kilo-
watt generater into Grand Coulee's
powerhouse. Right, moving bridge-type
tronsmission towaer withaut interrupting
flow of current through its 11 circuits, Be~
low, electricians string cables that will
transmit Grond Coules power northwest

connected to Parker must turn to stand-by
steam plants to make up the difference,
These steam plants are the final link in the
chain, for they burn oil piped from Texas.
This example ‘of interconnection is not
far-fetched. It has even happened that
power from Boulder Dam, flowing along
transmission lines down into Mexico and
west to the coast, has provided the initial
link in a chain that made it possible for a
power company in Idaho to meet an un-
usually heavy demand for electricity.
Boulder power was not, of course, trans-
mitted all that distance. Power from the
dam was used simply to satisfy the needs
of an adjacent area, allowing the area's
normal source of power to feed its elec-
tricity into the next adjacent area, and so
on up the line to Idaho.
. Interconneection, too, makes it possible to
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ship fuel oil, coal, or natural gas by trans-
mission lines instead of by rail. This is ac-
complished by substitution, explains N. B.
Hinson, executive engineer of the Southern
California Edison Company and chairman
of the Pacific-Southwest Power Inter-
change Committee. It may be that a cer-
tain small power system needs 10 carloads
of fuel oil per day to keep its steam plant
operating, and this fuel oil may have to be
hauled hundreds of miles by rail. Often the
best way is to convert the oil or other fuel
into electricity at some steam plant close
to the fuel source, and deliver the energy
by transmission line where it is needed.
Electricity is an indispensable servant of
civilization and in spite of the many tasks
it performs today its greatest utilization
still lies in the future. Handling power in
bigger amounts than ever before, the pow-
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Fifty-cycle current goes in one end of this frequency

changer and &0 cycle current comes out the ather end
Bouthern California Edison Co, photo

er industry is constantly overcoming new
problems, putting electricity to new uses,
One new use, electro-metallurgy, alone
demands vast amounts of power.

Up in the Pacific Northwest, five alumi-
num refining plants that didn't exist three
vears ago are now producing more alumi-
num than was produced in the whole coun-
try five years ago. This is possible because
of the electrical output of Bonneville and
Grand Coulee dams on the Columbia River.
Power from Grand Coulee alone would
light three 60-watt bulbs in every home in
the United States. Even so, installation of
the turbo-generators that will make Grand
Coulee the world's grealest powerhouse
has not yet been completed. That title is
still held by the generators at Boulder Dam.

When Boulder was built, no one dreamed
that one industrial plant alone would
shortly consume one fourth of its tremen-
dous output of electricity. Yet that is the
demand of Basic Magnesium, Inc., which
uses more electricity than do half a dozen
of the most sparsely settled western states
together. Inside the plant buildings, many
parts of the electrical system have been air
conditioned so that the heavy power loads
can be carried safely in spite of high sum-
mer temperatures. Air conditioning cre-
ated its own problems, for the moisture in
conditioned air combines with chlorine
that is used in the plant process and causes
corrosion, even on the surfaces of the huge
silver and copper bus bars used as con-
ductors. Exposed portions of the electric
system must be kept painted.

Not long after BMI went into operation,
mysterious Hash-overs started in an out-
door 230,000-volt switchrack. Big bluish
arcs flamed down over the insulators to
ground. Then the circuit breakers kicked
open. The cause was a film of dust from
the magnesium operations settling on the

Continued to page 154
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Linemen checking copacitors and pretective equipment
by which the high voltage transmission lines ean carry
telaphone conversations. Below, a 100-ton copper and
stee] rotar for a new 7,000 horsepower electric moter.
The roter will be uted to turn out steel plate for war




GUNNERS o/ . FLYING

Gunnory students on o ml?l:i'ke training furret fire fracer
bullets in “'night school.” Below, waoist gunner in o
B-17, wearing high-altitude clathes, fires a belt of 50

e iy ™

'i"HE SHARP-EYED tail gunner
in the last plane of the formation
blinked.

“Tail gunner to pilot,” he reported
over the interphone, “There are a
couple of B-17s overhauling us.”

“Thanks sergeant,” the pilot re-
plied. “Keep your guns on them.
None of our ships is missing so these
may be two the Jerries captured.”

Sneaking captured airplanes into
a formation of our bombers is one
of the stunts the Germans have tried
in their efforts to hamper our raid-
ers. Nothing they have tried so far
has had much effect on our B-17s
and B-24s, one reason being that our
big bombers are flving porcupines,
each of them defended by a dozen
or more .30 caliber machine puns.

The gunners are picked men, able
to recognize enemy aircraft at a dis-
tance and to knock them out with a
few short bursts. No matter what
position a man fires from, whether
he is one of the small punners in an
electrically heated suit who squeezes
into the ball or tail turret, or wheth-
er he manhandles a kicking machine
gun in a side window, he has been
taught not to waste ammunition. A
good gunner fires eight or ten rounds
in a burst, then another burst if
needed. Long bursts may burn out

POPULAR MECHANICS
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a h;u rel. Too, there i
enough ammunition on
board to operate 4ll guns
for only one minute of
firing,

Aerial gunnery is the
most complicated tyvpe of
ballistics. The paths of
bullets fired from a mov-
ing plane are affected by
the plane's motion in
ways that are puzzling
until the reasons are un-
derstood. In some cases
a gunner must lead his
target by a considerable
amount because of the
target |:rl'm+_ forward
motion in relation to the
gin, In others, a gunner
must aim behind an at-
tacking airplane, since
his bullets in addition to
their movement away
from the gun have a
sideways motion ac-
cuired from the plane's
own velocity. A bullet

fired broadside from the .

A S50-caliber gunner in
oxygen mask deals a
hand to anemy fighters

This armored turret with
bulletproof window pro-
tects a Liberator's tail

Crew of a new B-17-G
looks over tha two-gun
chin turret of Fortross

left of an airplane climbs
slightly in the air while a bul-
let fired from the right side
tends to drop. This phenom-
enon results from the friction,
or lack of it, between the bul-
let’s spin and the sidewise re-
sistance of the air. The gunner
must allow for the curved
trajectory of his bullet, the
path of which is different at
high altitude than it is closer
to the ground.

To learn to compensate for

|



these variables, gunners shoot skeet from
moving trucks, shoot at clay pigeons with
shotguns mountet] on turrets, and fire at
moving targets on the ground. On a mo-
tion picture range they simulate firing at
aircraft on a three-dimensional screen.
They are taken up in bombers to fire at
towed targets. They use camera guns
against a fast airplane that makes pass
after pass at them from all angles.
Some of their instructors have had
thrilling escapes from death in combat, A

Ground crew at gunnery school prepares o target
representing enemy fighter diving toward bombar

good gunner hates {o leave his weapon
even if his plane has been disabled and is
being abandoned. There is one story about
a bomber that was blown in two by ‘anti-
aircraft at 26,000 feet. Miraculously, the
tail gunner wasn't hurt and since the broad
tail surfaces allowed the tail to swoop
earthward in a series of long glides, the
gunner stuck at his post for 10,000 feet and
shot down an FW-190 before he took to
his parachute,

Some of the guns are mounted singly
and aimed manually. Most of them, how-

Rodio operator of Flying Fortress in electric-heated
suit mans top turret gun. Below, escape hatch in nose




ever, are mounted in pairs in turrets in the
nose, tail, roof and floor. Electric motors
turn the turret guns in response 1o the
hand control grips. The 2l%-inch curved
glass of some turrets bends the light so that
a target airplane appears to be where it
isn't. Sights and guns are aligned to com-
pensate for this,

To take most of the guesswork out of
aiming, turret gunners now have the Sper-
ry computing sight, & mechanical sharp-
shooter that points their guns for them.
Similar to the automatic predictor used by
antiaireraft gunners, the zight is mounted
between the guns, equipped with an im-
proved sighting evepiece. As soon as the
gunner recognizes the type of enemy plane,
he sets the sight for the size of the target,
Then he moves his controls to track the
airplane on its course. This automatically
gives the mechanism the information it
needs to register the target's speed and
course, allowing the mechanism to turn the
guns toward that point in space at which
its will occur when the gunner presses his
triggers.

The trend is toward more guns per
bomber, ta bolster a bomber's fire power in
directions now least defended as well as to
assist the other guns in beating off attacks
concentrated in one direction. This in turn
is leading to automatic guns aimed and
fired by remote control, such as the new
chin turret on Flying Fortresses.
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(Tep) Five projectors throw three-dimensional movie
of enemy plones on screen for guoners to shoot ab
Below, gunner attaches “walk-around” oxygen bottle




JET PLANE o/ #e FUTURE

STARTING EMNGIME
AND GROUPED HEAT EXCHAMGER

AUXILIARIES POR: Thraes

FUEL
AXIAL FLOW

CIRCUMFEREMTIAL 41R COMPRESSOR

DRIVE SHAFT L =
INJECTORS FROM TURBINE et
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- 'y . If you blow up a toy balloon and let it
£y Wi he air rushing f tl
'\, “WED, the alr rushing out of the neck S.E.‘_nds
'\& oy ~ it into a dizzy ;apil_*a!. This is j.ct propulsion.
A Q0 The same theory is now hurtling propeller-
NN less fighter craft through the air at great
= §w o heights and with potential speeds in excess
oy % 2™ of 500 miles an hour. There are two forms
1. | " of jet propulsion. One operates on the
oy \ rocket principle with a unit containing a
%) %+, combustible mixture which is independent
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i ‘of the atmosphere; the other, known as the
s thermal jet system, combines compressed
A% air with fuel for combustion. In either
\ case, gases escaping by a nozzle form the
propulsive jet. The jet-propelled fighter
planes now in production in the U. 5. and
England use the thermal jet system. Airis
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GAS TURBINE

Reprinted from '“CGas Turbines and Jet Propulion for
Alreraft” published By Aerosphere, Inc, New York City

Ins=t shows how propelleriess ship hugs ground com-
pared with other eraft that needs greater clearance

sucked into a compressor and then passed
through a pipe to the combustion chamber
where it is mixed with gasoline. The mix-
ture is ignited and the hot gases create
pgreat pressure, As the gases rush out to
cause the forward thrust, they pass through
a turbine which drives the compressor. The
nozzle from which the gases escape can be
moved to help maneuver the plane. As the
ship speeds through the air it makes a noise
like a giant whistling kettle—its only dis-
tinctive characteristic from the ground.
Reduced density of the air at high altitudes
iz said to have little effect on a jet plane’s
performance. Engineers believe the simple
construction of the power unit, reduced
weight and greater driving force, have
opened a new chapter in aeronautics.

: Q 1
Army Jeep Drives a Buzz Sa
With Belt From Front Wheel

Living up to its reputation in the Army
that “there's nothing a jeep can't do,” one
of the sturdy little ears was used recently
to cperate a buzz saw on the Italian front.
The front end of the jeep was jacked up
and a belt placed around a front wheel to
provide the power. A simable pile of wood
was sawed for a field hospital in a jiffy
with a minimum of “G. 1.” backaches.

[ Synthetic violet perfume is available to-
day, but a few years ago it reguired 25 tons
of violets to make one ounce of natural oil.
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Mlllmn-Pound Motor COUld Hmst a Destroyer

Built to roll ten-ton slabs of steel 200 {feet
long for shipyards and war plants along the
Pacific coast, a million-pound electric mo-

_tor built by the General Electric Co, at

.SLhE‘!_ﬂfEE";ady is described as the most pow-
. erfu er—tonsiructed. When its 7,000

1:\" horsepower is applied at 25 revolutions per

minute the motor will deliver more power,
alternating or direct current, than any mo-
tor ever built. Engineers say that, theo-
retically, it could lift a 1.350-ton destroyer
200 feet high in a minute. It will operate
a reversing rougher of a Utah steel plate
mill, which will roll six- to eight-inch slabs
of steel 60 inches wide into plates 127 inches
wide and 14 to 34 inch thick. Quarter inch
plate would weigh about 20,000 pounds.

Right, ossombling the 7,000-horsepower mator, Be-
low, twin-unit power package for a Utah steel plant

Dive Bomber Uses Propeller as ""Air Brake” by Reversing the Pitch Loy

Dive bombers can be slowed down more
effectively by reversing the propeller pitch
than by using flaps, reports Col. H. H.
McCﬂ 2 chlef of the Air Force Ma-

Command propeller laboratory at
ﬁ'ﬂ"meversmg the pitch con-
vﬁEﬁ@nﬁﬂm into an air brake quite
as efficient as the best wheel brakes for
retarding ground roll in aireraft. Colonel

JUNE, 1944

0 Gucatirse Heors "

MeCoy recommended reversing the pitch
especially in fast-landing, nose-wheel,
military aircraft on icy, wet or muddy
landing stri Commercial aireraft, he
predicted, likewise will find reverse pitch
braking of great value. He added that
wheel brakes will continue to be used be-
cause they are most effective at low speeds
and are needed for taxiing.
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“YOU MARCH YOU MARCH

+— Wooden model of machine
gun is used to train infantry

‘\}'Hﬂ is the most important man in the Army? There's
only one answer to that. It's the common, ordinary
infantryman, the soldier who fights on foot.

The infantry has been called the “Queen of Battles”
for it is the infantry that decides a victory, captures the
enemy, and occupies his territory. All the other
arms including tanks and aireraft simply aid and
support the infantryman in his job.

The foot soldier is the man who does most of
the work and usually gets least of the credit. He's
the man in the wet muddy uniform who sticks it
out behind his gun, eating emergency rations out
of a can. He's the one who faces machine gun
slugs, who gets knocked around by high explosive
shells, and who gets blown up by land mines.
Tanks charge him, aireraft bomb him,
and flame throwers and gas shells were
devised to kill him. He gets the works,
and keeps going,

In the last war Pershing asked for
men who could “salute, march, and
shoot,” specifying in three words the
ideal soldier who has been trained to
carry out orders, has the endurance for
Foot soldiers eross
unnavigable river on
bridge mode of rope
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Clossup of soldier i:ru-ﬂir.ing bayonet charge. ﬁduf‘i
infontryman also can wield an array of small arms

marches and combat, and
the marksmanship that
leads to victory.

The American Soldier, Model
1944, is all that and more. He was
an experienced trooper before he
got into combat. He had learned how to cam-
ouflage himself and take advantage of cover,
He had learned to shoot straight at still, mov-
ing, and flying targets. He had been taught by
lectures and demonstrations and motion pic-
tures the thousand and one things a soldier has
to know, how to guard against land mines, how
to build barbed wire barricades,
how to protect himself from gas,
and the mechanics of his weapons
and equipment. He had been fed
scientifically balanced meals and
he was in the best physical condi-
tion of his life. He had learned the
necessity of sticking by his mates,

Boord shows duties of each man in extended drill.
Left, pole elimbing and rigging are taught linemen

the value of teamwork, and the import-
ance of carrying out the orders passed
down to him. He had even been indoc-
irinated into battle itself by means of
infiltration and combat training in which
machine gun and snipers’ bullets came
close to hitting him and land mines blew
up nearby.

He has to know a lot more than any
soldier ever had to know before. To the
basic infantry weapons of rifle, bayonet,
and hand grenade have been added a
whole arsenal of specialized arms. The
man in the ranks is familiar with them
all and is an expert with several.
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One of the hundrads of things foot soldier must be
familiar with is the mathematics of trajectery, demon-
strated here by arrows shot from a ballista machine

In the average infantry regiment you will
find the following: pistols, semi-automatic
carbines, Garand and Springfield rifles,
Browning automatic rifles, bayonets, vari=-
ous types of hand and rifle grenades in-
cluding antitank grenades, land mines,
rocket-throwing bazooka guns, .30 and .50
caliber air- and water-cooled machine
guns mounted for both air and ground tar-
gets, 60 mm. and 81 mm. mortars that can

toss shells over hills and
into gullies, 37 mm. and
57 mm. antitank guns, and
even 105 mm. howitzers.
Light artillery as part
of the regular infantry
was unheard of a few
}'enrs ago but so were a
t of other weapons that
the infantry now uses.
The new cannon ecom-
panies that are equipped
with the howitzers oper-
ate in direct support of
the other companies.
The bulk of infantry
consists of rifle compa-
nies. In each such com-

pany there are rmachine lgmm and mor-
lars ag well as the standard infantryman’s
weapons of rifle and bayonet. Heavier ma-
chine guns and mortars aré handled by
special heavy weapons companies. The
antitank companiesuse the new big rapid-
fire guns against tanks and vehicles. Anti-
aireraft guns are seattered all through each
infantry organization. In
fact, all available guns
including rifles are used
to pour a mass of fire
against any low=-flying
enemy aircraft,

Included in the infantry
are Pioneer outfits that
have the job of reducing
obstacles, clearing away
booby traps, and building
temporary bridges. Serv-
ice companies provide
transportation for the
foot soldiers and take
care of their supplies.
Headguarters companies
that handle wire and ra-
dio communication, intel-
ligence, and staff work,
and band detachments
that act as stretcher bear-

Terrain model helps explain con-
tour lines on map in background
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ers for the medical de-
tachment in the field, are
alzo parts of an infantry
organization.

Battles are no longer
fought by “armies” or by
as many regiments of
men as are available, All
parts of the army are on
a flexible basis and when
a commander has the job
of preparing for a cam-
paign or making an as-
sault against a particular
target he makes up his
plans on a task force
basis. A eertain amount
of artillery, so many
tanks, so much air sup-
port or protection, and so
many infantry rifle com-

Amphibious truck tows jeep that floats while tar-
paulins keep it watertight. Loft, sniper in cameu-
flage uniferm hos honds and foce painted in stripes

panies together with their supporting or-
ganizations are drawn from whatever or-
ganizations are handy. In the field all the
units will work in co-ordination. In sup-
port of the fighting groups there must be
a smoothly working team that moves them
to the scene of action, feeds them and sup-
plies them with ammunition, and cares for
the casualties. Facilities to take care of
prisoners that may be captured and even
a staff to administer military government
in the areas that will be won are all ar-
ranged ahead of time.

One of the things typical of American
fighting men in all branches of the service
is their resourcefulness. A truck driver
may devise a new front end hitch for his
truck, for pulling a stalled gun out of the
mud. A machine gunner may work out a
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Lowering jeep down cliff. Below, tin can prevents
jeep's rear-view mirror from fashing vp in air
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Eloctric lights on terrain medel, operated from push-
butten switchboard, explain where mortar missiles land

simple method for yanking a hot barrel out”
of a machine gun so that it can be replaced
with a spare in a few seconds. Sometimes
the designs of weapons at the factories are
changed to take advantage of such battle-
tried improvements.

Yankee ingenuity extends to the way he
fights, too. If one kind of weapon won't do a
job he hunts around until he finds one that
will. One classic example occurred during
the fight for Guadalcanal. At one point the
Japs seemed to be impregnable. Ground
troops that tried to advance against them ran
into murderous fire at the crest of a ridge.
The jungle was so thick that mortars couldn't
do their job of wiping out the Japs. The Air
Forces tried with bombs, but the thick matted
growth slowed down and stopped the bomb
fragments. Then someone had a
bright idea. The planes went u
again, this time with naval dep
charges in their bomb bays. After
these were dropped on the enem
the und forees advanced wi
hardly any opposition. The terri-
fic concussion of the depth es
had done what bombs had failed
to do, reaching out through the
jungle and killing all the Japs
within reach.

Army officers have made the
boast that America’s armies are
the best trained, best equipped,
and best cared for of all the armies
in the world. There's one impor-
tant point to add to that: Our sol=-
diers, sailors, and marines fight
with the spirit and enthusiasm of
a winning team. And the infantry
will win the last battle.
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. Jeep’s “Stepchild”
Has Icebox Motor
Under the Hood

. Half-sized copy of the
. Army's famous all pur-
s pose motorized gadabout,
“.  the jeep, is the “jeep's
* .  stepchild,” constructed
by a Chicagoan for his
gon. A careful copy of the
original jeep, the “step-
child” gets its power from
a refrigerator motor.

L

[}
"

A Wac ond a lucky young
man compare notes on the
4 four jeeps. Four? Leck on
the hood of the oy car
for twe practice models

Airport “Sweeper”
Picks Up Nails
Along Runway

Mails, bolts, and sharp
pieces of metal that might
injure airplane tires are
picked up with a power
sweeper that literally
“sweeps up all outdoors.™
A similar sweeper is used
on hangar floors. The out-
gide sweeper, which can
be operated by a woman,
takes the place of a crew
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WITAA.
Health ‘Lighthouse’
Peps Up Workers
In War Plants b

Ultraviolet Vitamin D v S
rays may literally be shot . “: .
at men or women stand- )
ing in a circle around a ¥
miniature “lighthouse,” ™
developed for mass use ™
and employed by Navy
crews working below

i X
decks, and by workers in '« 1\.
war plants. Standing in a §§‘ .

>

(3

J

\
ring five feet from the {
lighthouse, 15 persons «
may be bathed with ul= \
traviolet within a few ¢
minutes, Thus, hundreds %
may utilize the tonic rays
every day,
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Seff-Caa]ing X-Ray Viewer
Has Controlled Light, .

To permit the scanning of all details of
X-ray films, especially those of varying
density, a variable illuminator ecan be con-
trolled for the degree of illumination need-
.ed. A knob control increases the illumina-
tion from zero to 110 volts. X-ray films

+ vary in density, and details, unless highly
. illuminated, cannot be seen. To l:-rmg out

r.:letau]7 a 3-inch spot at the side of the view-
er is illuminated four times brighter than

"the general view screen. The unit uses two
250-watt bulbs, but the film is not harmed,

* the maker says, because heat is dissipated

. by escape louvres, heat-absorbing glass

baffles, water cells around the bulbs, and
two circulating fans.
o Ao

Positioner on a Ball and Socket

5 alds Wosk at Aoy Ansle

For holding or clamping work during
production operations—checking, milling,
drilling, shaping, boring, welding, filing

hfg:ﬁﬂ" /-t.f pt..r-r’ d Lﬂ r"ﬂ’}, ".

MJ Dre “’%.:}y'n“ &,

R,
and pattern-making—there is a positioner
based on the ball and socket principle.
With the vise or fixture bolted or fastened
to the “face plate” of the tool, the work can
be tilted to any desired angle. A thumb
screw locks or releases the mount. There
are no graduations. The babbitt jaws pro-
vide smooth operation and a rigid, non-slip
hold. The positioner is available in two
SlZes,

*Chemical Dominoes” for Class
Make Game of Chemistry

Fundamentals of chemistry are made
easy for the military or civil student with
a system of hlocks or cutouts which fit to-
gether. They not only familiarize the stu-
dent with chemical names and symbols, but
can be used to build hundreds of equations.
The blocks sare geometrical figures, some
cireular with pointed arms representing
positive ions, and others square with slot-

ted arms representing negative ions. After '\3
the student has made a simple organic fmu.

mula, such as alecohol or acetic acid, he can
read at a glance the stability of the com-
pounds formed, molecular weights, ioniza-

tion, the structure and peculiarities of
acids, bases and salts, Three games that
can be played with the blocks are “Chem-
ieal Dominces,” “Chemical Checkers,"” and
“Molecular Weight Checkers.” This sys-
tem of speeding the teaching of chemistry
was developed by Maj. Arthur H. Bryan,
former National Guard chemical warfare
officer who is now on active duty.

{[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 Mechanies.
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Fhnee Wooden Puggles

By Allan Carpenter

HESE puzzles are easy to make of

serap wood but difficult to solve.
Base for the checkerboard puzzle shown
in Figs. 1, 2, and 3, is a flat piece of wood
to which are nailed 1-in. strips that en-
close the playing space. Then side pieces
are added, and the whole is stained and
shellacked. The puzzle pieces are cut
from hardwood or hard-pressed board
to the shapes outlined by the heavy lines
in Fig. 2, and black and white squares

T

e Lo ¥ .-,a @

of equal size are painted on as shown.
The object of this puzzle is to fit the
pieces into the square to form a perfect
checkerboard. There are many known
solutions, one of which is shown in Fig. 2.

A wooden base 5% in. square to which
side strips have been nailed provides a
playing surface for the puzzle shown in
Fig. 4. The fifteen disks are sliced from
a wooden eylinder 1% in. in diameter,
and the numerals from 1 through 15 may
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be painted or carved. For better appear-
ance, the bask and disks should be stained
in contrasting colors, shellacked and
rubbed smooth. In solving this puzzle, the
disks are slid into and out of the one empty
space until they are in order, that is, 1, 2,
3, 4, consecutively, in the top row, 5, 6, 7, 8,
consecutively, in the second row, and so
on, with the blank space at the end of the
last row. If the last row should be in the
order of 14, 13, 15, which happens occa-
sionally, about the only solutions are to
reshuffle the disks until the 6 and 9 are
interchanged or to reshuffle all the blocks,
starting again with number 1 and using
another side for the top.

An interlocking block puzzle of Chinese

17617 X 47 BLOCK

origin is shown in Figs. 5 to 9. Fig. 8 shows
it assembled, while Fig. 9 gives the shapes
into which the six blocks are sawed. Care
should be taken in cutting the blocks so
that they will fit together accurately. In
assembling the puzzle, block F is laid on
block E as shown in Fig. 5. Block D is
placed with the 1-in. slot fitting into block
F and the lower 1%-in. slot fitting into block
E, Fig. 6. The 1-in. end pieces of block B
then are placed to coincide with the end
pieces of block E, Fig. 7, and block C (with
its 1-in. slot facing the center) is placed
parallel to block E. Slipping the square
key block into place locks the assembly
firmly together and completes the solution
of the puzzle.

How to Avoid Sunken Plaster Patches When They Shrink

When a plastered wall is patched, the
new plaster sometimes shrinks below the
surface of the old plaster. To avoid this,

r :
L Fes 3

use a wood straightedge long enough to
reach across the patch, and tie a piece of
string around each end. Use this to smooth
down the wet patch. When this is done the
new plaster will projeet above the old a
distance equal to the thickness of the
string. After the patch has dried remove
the string from the straightedge and use it
as a sanding block to work the patch down
flush with the plaster surface.

—Harry Richards, Toronto, Canada.

[ Left-over putty will retain its moisture
better if it is wrapped in several thick-
nesses of heavy waxed paper.
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Bench Saw Pivots for Rlppmg or Crosscuttmg

TABLE SAW

HOLE IM
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When limited space makes it necessary
to use a eireular bench saw elose to a wall,
here is a good way to pivot the saw so that
it can be given a quarter turn to provide
room for ripping or crosscutting long work.
If the saw were attached permanently to a
bench in a good position for ripping work,
long boards could not be crosscut in their
centers because of the short distance be-
tween the saw and wall. An opening is

made in the bench top as shown to take
the saw support, which is pivoted to a
platform under the bench. Topped by a
square base larger than the bench opening,
the boxlike support is divided into two
compartments, one for sawdust and one for
the saw motor. A bolt in the bench top to
engage holes in the saw base keeps the
saw in the desired position.

—David Mort, Williamstown, Mass.

Protecting Tires Against Grease on Flnnr of Ynur Garage

Since grease quickly deteriorates rub-
ber, every precaution should be taken to
keep your tires from coming in contact with
it, especially if there are oil and grease
spots on your garage floor. One easy way
of doing this is to use strips of old linoleum
on the floor as shown. If a little oil or
grease does get on the linoleum oceasion-
ally, it can be removed with a cloth damp-
ened in gasoline.

@[Stitching holes left in material after a
hem or seam has been ripped out will be
less noticeable if you rake the point of a
pin or needle across them in all directions.
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Qil-Soaked Corncobs on Pitchfork
Make Turch to Kill Caterplllars

Corncobs soaked in oil and then impaled
on the tines of a pitchfork provide a handy
torch for destroying tree moths and cater-
pillars. The torch is inserted easily among
the tree branches, burns a long time and
costs nothing to renew as the oil used to
soak the cobs is drained from autos or trac-
tors. If a good pitchfork is used, care must
be taken not to let the tines get hot enough
to remove the temper from the metal,

Linoleum Marker Made on Job

Fitting linoleum closely around sink-
rim moldings and other places can be done
easily by using a simple marker made from
a small block of wood and a nail. The
block, about 6 in. long, is grooved at one
end to a depth of 1 to 2 in. A lath nail then
is driven through the block and the sharp
end filed flat to permit it to slide easily
along the edge of the molding. The nail
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also is filed in half at the groove, and the
upper half sharpened to a chisel edge as
shown. After inserting the marker over
the linoleum and against the guiding edge
of the molding, the head of the nail is
tapped slightly until the chisel edge cuts
into the linoleum. Guiding the marker
along the molding scores a line, which
marks the linoleum for cutting,

—Ray Ligocki, Hammond, Ind.

Cork Disks Provide Finger Grips
On Sides of Glass Graduate

Accidental
dropping of glass
graduates is less
likely to happen if
cork disks are
glued to the sides
of the glass to pro-
vide good finger
grips. Corks taken
from bottle caps
are ideal for this

purpose.

Painting Knob on Door Latch

vour door every
time you leave
your car, paint a
red stripe about
half way down on
Ef E- tﬁe lock knob. In
=l = this way a glance
cm:u"fﬁj ~ at the knob will
show whether or
not the door is hcked If the red stripe is
visible, of course, the door is not locked.
-—Don MeMillan, Thorold, Ontario, Can.

Finger Holes in Chopping Block
For Easy Carrying

Rather than at-
tach metal or
wooden handles to
your chopping
block and risk
having them bro-
ken in rough
usage, simply bore
finger holes in
each side for car-
rying the block.
Eore the holes just
far enough from
the upper edge of
the block so that the thumbs will rest com-
fortably on the upper surface when car-
rying the block.

POPULAR MECHANICS
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1 CARRIAGE
BOLTS

Suitable for a child from six months to
three years of age, this seat is clamped to
the cross bar of a man's bieyele and keeps
the child in front of the rider where it can
be watched easily. Any possibility of the
child falling out is avoided by a harness,
which fits around his body and is fastened
to the seat. Although the detail of the seat
shows the grain running at right angles to
the clamping strips, the seat is less likely
to split if the grain runs parallel to the
clamping strips. Four pivoted uprights to
support back and arm rests are fastened to
the sides of the seat with large woond
serews, the arm rests being hinged to all
four supports as indicated. This permits
the assembly to fold for easy storing. The
steering post of the bieyele fits in a large

i 47 SHOULDER
STRAPS

notch at the front of the seat. A foot rest
is connected to the seat by two iron rods,
secured by two setscyews driven into the
edge of the seat at each side. The harness
consists of strips of leather riveted together
and is fitted with two snap hooks that en-
gage screw eyes on the front uprights.
—Williarn A. Landau, Chicago.

Novel Beads in Various Colors Are Made Easily From Candle Wax

Colored necklaces of wax beads are a
popular novelty in some parts of the coun-
try. By holding a match to the end of a
candle of the right color and allowing the
melted wax droplets to fall on waxed pa-
per, you can make oval wax beads of vary-
ing sizes, the size depending on how high
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the candle is held away from the wax pa-
per. The beads are strung by using a nee-
dle and thread, forcing the needle through
them while they are still on the wax paper.

[ Clamps from ice or roller skates make
good emergency clamps for narrow work.
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Left: Applying liquid waox fo floors with
an insect spray is more thorough, more
economical and less difficult than the uswal
methed. Right: Cleaning the small hales in
a food-chopper disk is simpler if a bobby
pin bent as shown is used far the purpose

Lefi: If @ small plece of gum cam-
phor is placed in your silverware
chest, it will be found effective in
keeping the contents from tarnish-
ing. However, the use of camphor
is unnecessary if the chest is one
of the “tarnish proef” varlety



Above: A piece of erdinary mail-
ing tube notched as shown makes
a convenient and safe reel for on
extension cord and bulb. Right:
A 2-ft. length of Y-in. wood with
hooks added at each end, holds a
dorm door partly spen without
the bother of o wedge at the bot-
tom. Balow: Attaching one half
of o snap fastener to the edge of
a windew frame and sewing the
othar half ta the curtain tieback
is g permanent and handy meth-
od of helding curtains; the tie-
backs can be snapped on and off
for laundering without the bother
ef nails, pins or thumblacks

Supported en three pipes
set in cement, a garbage
can will net be upset by
dogs, and It is kept from
rusting by contact with
the domp earth. Fitlings
anchor the buried ends
and hold the con about
& in. above the ground

A rozor strop that hos become useless
for its nrig?nnl purpose will serve as
a shosharn when cut to proper size

Right: Long, heavy-wire hooks substituted for the
short cnes in children’s garment hongers will moke
it easy for any child te recch high clothes poles
without the necessity of climbing on a chair or dis-
posing of the clothes in a careless or untidy manner
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Spike Points in Slotted Sawhorse
Hold Boards for Edge-Planing

SLOTTED
SAWHORSE

A sawhorse that will hold short boards
securely for edge planing is made easily
as indicated. The two sides of the top pieces
are spaced apart a distance egual to the
thickness of a standard board, and a center
member is provided with projecting spikes
which keep the work from slipping under
the plane.

Novel Button Place-Card Favor

Plain buttons
for the perky little
bird, faney ones
for the dainty
flowers and a bit
of construction
paper are all you
need to make
these distinctive
place-card favors.
Buttons are sewed
on for the body and head of the bird, and
the flowers, using thread of a color that
contrasts with the color of the buttons to
simulate wings, eyes and flower centers.

Testing Your Starting Motor
With a Safety-Razor Blade .

If the starting
motor on your car
lacks pep and
seems draggy
even though the
battery is in good
condition, it may
be that the arma-
ture is rubbing on
the field coils, To
find out, take a

thin.safety-razor blade and hold it lightly
between the thumb and forefinger, resting
the hand on the motor housing so that the
blade can be held just off the housing.
Then start the motor. If the armature is
rubbing at any point, the blade will be
attracted to the housing.

Folding Mimeograph Stencil
For Accurate Typing

Typists who
sometimes have to
type a mimeo-
%‘raph stencil

engthwise to
print a two or
four-page folder,
usu are hand-
icapped because
the typewriter
carriage is too
short to take the
stencil without
doubling it. This
causes the thick
backing sheet to form a bunglesome piece
that may result in misaligned copy. The
trouble can be avoided by cutting away the
lower half of the backing sheet so that the
stencil need be folded over but a single
thickness. Then, if care is taken in folding
and inserting the stencil, it can be typed
with accurate register.

BACKING
SHEET CUT

Spiral Tent Pegs Protect Lawn
From Unsightly Holes

Disliking to have his lawn marked with
tent-peg holes when his son found it nec-
essary to “break camp” so frequently, one
father conceived the idea of providing
corkserew pegs of heavy wire. These not
only overcame the original difficulty but
held much better in all kinds of weather.

WIRE-
{ corkscREw



Make Rustic Chairs for Your Garden or Lawn

. Sturdy and weather-

« proof, this rustic chair is
just the thing for a terrace
or other outdoor use. Sea-
soned saplings provide
legs, stretchers and back
supports, while the seat is
a section of log. All joints
should fit snugly, and are
strengthened with casein
glue. To reinforce the legs
and the back supports,
dowels are driven into
holes bored in the seat as
shown. If a long bit or ship-
wright’s auger is available,
the seat should be rein-
forced with Y4-in. bolts or
with 3-in. dowels, glued
in place. Plugging the
openings of bolt holes will
conceal the bolts, In case
a suitable bit or auger is
not available, an old bit can be welded to  some of the surfaces with a blowtorch and
a steel rod and the end hammered to a ta~ scratching them with a wire brush helps
pered square for chucking. Scorching to produce a weathered appearance.

SCORCHED AMD
WIRE BRUSHED

1%" PIECES,
FEELED

Laying Spectacles on Buws Will Protect Lenses From Grit Scratches

Although it is common practice for per-
sons wearing spectacles to lay them down
so that they rest on the lenses, this habit
is often responsible for grit scratches that
may be the cause of eye strain. Opticians
always recommend that the glasses should
rest on the bows.

{[Rabbits will stay away from garden
plants sprinkled with a combination of bit-
ter allis, 1 oz. and rotenone 1 Ib.
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NSTEAD of mounting a plain metal
R.F.D. mailbox on a post alongside the
road or street, why not make it less con-
spicuous by housing it inside a miniature
building mounted on a decorative sup-
port? If none of the housings suggested
here harmonize with your home sur-
roundings, copy one of your own build-
ings in miniature. All of the housings
shown meet Post Office regulations and
do not inconvenience the postman be-
cause the hinged ends of the regulation
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boxes project an inch or so. If you use a
copy of one of your own buildings, be sure
that the end of the mailbox projects and
that no part of the housing interferes with
the postman inserting the mail.

The farm barn pictured in Fig. 1 and
detailed in Fig. 4 is ideal for some rural
homes. Window sills and shutters are cut
from Yg-in. material and the dummy panes
are painted blue. The door is scored to
resemble planking. The scrollwork under
the base of the housing is detailed in Fig.
2, and Fig. 3 shows how to make the
weathervane, The duplex design in Fig. 5
is ideal for the cottage suburban home. It
provides accommodation for papers, mag-
azines and other bulky mail in addition to
the standard box. The latter iz screwed
to the foor, and the little house is mounted
oni two posts braced with lattice work,
which also serves as a trellis.

If yvou wish something more elaborate,
the timhered house in Fig. 6 is attractive.
The plain structure is built complete, after
which the timber work iz secured with
brads, the walls having first been painted
cream and the strips brown. Stonework
around the entrance is simulated by paint-
ing white mortar lines on a gray back-
ground. For a shingled roof, make irreg-
ularly spaced saw cuts in beveled strips
of wood. A neat panel carrying the house
number and suspended on chains provides
an effective touch,
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Rock Garden B’;;llilt in Fireplace
- During Summer Months
LT R AtER PR T
R A M

SIDE VIEW

One home owner beautifies his smoke-blackened
fireplace during summer months by making a rock
T.rden inside it. The same idea also can be used
the year 'round in imitation fireplaces. Potted
plants and a small fish pool, which can be any suit-
able container, are arranged as indicated in the
lower details, after which decorative rocks are piled
around the pots and fish pool to simulate a garden.
A mirror placed at an angle at the rear reflects the
garden image and gives an illusion of depth. Being
at an angle, the mirror also enables the garden to
be seen clearly from any place in the room.

—Nelson Edwards, Baltimore, Md.

Microscope Slides Are Kept Clean
If Handled With Taped Tweezers

T~

By covering the ends of
a pair of tweezers with ad-
hesive or friction tape, you
can use them to good ad-
vantage in handling micro-
scope slides, The tape en-
ables you to grip the slides
securely, and you can
manipulate them easily
without touching them
with the fingerss thus elim-
inating fingerprints. Users
of projection slides will find
similar advantages in han-
dling them the same way.

You Will Be Proud
Of This Bait Box

You'll never regret being
unable to obtain a metal bait
box if you make this fine
wooden one, which also af-
fords a very interesting wood=
working project. The original
box was made of lé-in. wal-
nut, but any available hard-
wood will do. A careful study
of the drawings will show you
how the box is assembled.
The upper and lower halves
are identical in size and shape,
the top of the box being rab-
beted into the upper half and
the bottom dadoed into the
lower half. Notice in one of
the lower left-hand details
how the abutting edges, when
the box is closed, are rabbeted
on opposite edges to form an
interlocking joint that ex-
cludes water and dirt. The
box iz put together with sim-
ple glued miter corners. When
the glue has dried, the corners
are slotted horizontally and
reinforcing splines are glued
in place, after which all cor-
ners and top edges are carve-
fully rounded. Two five-com-
partment trays of Y-in. stock
are made as shown and pivot-
ed to the box with cantilever
arms of hard maple. The at-
taching or pivoting pins are
simply pieces of Mas-in. dowel
having narrow shoulders or
heads turned on the ends as
shown in one of the lower de-
tails. The pins are inserted
through the levers and then
glued into holes in the trays,
the heads on the pins keeping
the levers from slipping off.
Hinges and snap locks taken
from an old suitcase may be
used on the box. A handle is
jigsawed from matching wood
and is attached by means of
wire “hinges" as shown in the
lower left-hand detail. After
a careful and thorough sand-
ing, the box is given a weath-
erproof finish by applying
three coats of spar varnish in-
side and outside,

POPULAR MECHANICS
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F YOU can't hit the bull's-eye with a regular arch-
er's bow and arrow, try one of these modern cross-
bows and you'll find yourself hitting the “gold” almost
every time from distances up to 60 yds. They are good -
for hunting, too; a 160-1b. steel bow will stop anything
short of an elephant. Two models are described in
this story, both very similar in construction except
that one has a wood bow and the other a steel how.
Comparalive dala is given in table of Fig. 5.

Stock for wood bow: The stock of the wood bow
can be made from white pine. Its shape is very much
like a modern rifie as can be seen in Fig. 8. Start the
job by making a full-size drawing of the stock includ-
ing the full detail at the trigger as shown in Fig. 9.
Transfer the stock outline to 17a-in. white pine and
saw it out. Drill the hole for the string release, using
an expansive bit as in Fig. 2. Recesses on either side
of the hole are run in with a straight shaper cutter,
Fig. 3, the guide collar rubbing the hole. Lacking
shaper equipment, the recesses can be cut with a router
bit in a drill press. Fig. 4 shows the mortise for the

FOSTELL BOW, T AWING
L OWEIGHT TO ABOUT
: #580ins,

WOO0D BOW, DRAWING WEIGHT TO ABDUT
\ Biys

e ALL=PLASTIC
ACTION

ALL-METAL ACTION

M Wood Baw | Steel Baw
‘Waight of crassbow 3 lbs. 4% lbs.
Drawing waight 48 lbs. 110 fbs.
Maximum range 160 yds. 250 yds.

| Effective torgel ronge | About 40 yds.| About 80 yds,
Penatalian in while pina] 70" %
Length of stock a7 F L
Length of bow 54" - il
Size of orrow S X 23%"| S(g X 13%"
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irigger being cut. Run in the ar-
row and hand grooves, using suit-
able shaper cutters. Then, shape
all the edges 14 in, round, stopping
about 1 in. from the 1&11: ase hole
as indicated in Figs. 6 and 8.

All working parts of the action
are made from plastie. Dimen-
sions given will provide sufficient
strength for bows up 1o 60 lbs.
drawing weight, Over this weight,
the release plates should be #ig-in.
plastic and the trigger should be
made from %g-in. metal. After
fitting the release plates, the top
of the stock is sanded down to
about the dotted line shown in

iz required whan beow pulls
over 100 pounds. Baws
that pull less than this
weight can be set by haond

R'IGE-ER —r)

" PLASTIC "“\]

1
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is 54 inches long, mode from

lemonweod. Approximate sec-

ﬂun for 40, 50 and B0-lb. bows are given in taoble
below. Bow is strengthened at unur by steel sleove

STEEL TUBII:IG
1" LD T O D

LEMONWOOD BOW
STAVE 56" LONG
STRING —10 THREADS )

(6-CORD FLAX)  o~q

|_I:II'-'LEN:.-:E}N5 QF 54 LEMONWOOD BOWS

"-,-' Station &0 Lhi 6|:I Lbl. B0 Lbs.
1 : 1_‘w Frliwlrs [ w]lT
| S |1 194 (5 | e
Fig. 9. Fig. 10 shows the | 81 |%ig [32|is [Ws [ 1 [5%
Dpi era:ig?ﬁefht e :élf;tg leinch | 3g -E:_ 252|952 2942 "Wis
the shaper cuts. Be care- | 24in<h | %8 |35 |V | 12 | 34 | %is
ful in fitting the release

plates so that screws will not interfere with this sanding
and rounding operation, in other words, keep the two top
screws low. The plastic trigger has a small lug on the
underside near the upper end to fit inside the trigger
spring, as can be seen in Fig. 9.

The wood bow: The bow is made of lemonwood to the
approximate sections given in the table. The 60-1b. pull-
ing weight is recommended. The 80-1b. bow is very close
to the maximum stress which can be imposed on lemon-
wood in this length of bow. Shaping of the bow follows
standard practice, flat on the front, round on the belly.
A section 2 in. long at the center is made full round by
adding a filler block, as shown in Fig. 14, this section being
enclosed in a steel tube. The completed bow is fitted
through the hole at the front of the stock and is fastened
with a %e-in. bolt as shown in Figs. 11, 12, 13 and 15. Note
in Fig. 13, that the bow is tilted slightly so that the string
when pulled back comes to about the top of the string
release. If desired, the bow can be made by trimming
down a regular 6-ft. bow of about 30 lbs. drawing weight.
When this is shortened and the ends trimmed down a
little, it will pull about 60 lbs. at 21-in. draw. Equally
practical, a flat bow can be used instead of the stacked
type shown, mounting the bow in a notch cut at the end
of the stock. In any case, the bow must be worked care-
fully and broken in gradually, tugging a little on the string
and then releasing until the full draw is obtained.

The sieel bow: The steel bow, Fig. 1, does not have the
silky, smooth shooting action of a good wood bow, and
pound for pound the wood bow will outshoot it. Against
this, the steel bow offers compactness and power, and, all
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TO 40 LBS:
157 FOR BOWS
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%" IF CEMTER I5 11"
%Y IF CENTER IS 17 OR 114"y

FILE NOCK
TO TAKE :

STRING 3
ROUMD IMSIDE
Z— EDGES OF SPRING

7& g !f ; is eampoct and

powerful. Metal is

cbtained from a light outomobile spring,

which is sawed with high-speed steel hock-
saw blade 1o the shape shown cbove

4
&.CORD. FLAX

we0y 7]

| Rt ==
R e el
| [e— " DOWEL §
|
| - 21" - l
_h'._._ 23N, SPRING-STEEL BOWS
Spring Initial Spring o Pull and Threads to Hold
Thickness | St Broct | Relecse. | 17Wide |1%" Wide | 154" Wide
V8~ |About 2% | 3% 119" | 421bs. /13| 52 1bs. 12| 83 Ibs. A
Vel 964" |Aboul 2" | 3% | T1% | 60lbs. Aol 751bs sl 901b% Ag
= 592" |About2%” | 3®" | TR 3 lbs. -] 4[104 Ibs. 50{128 Ibs. 54
things considered, makes :*’15; ‘:”*f"':_!_j'ﬁ_]___‘_”l:‘::__.“""b"'-“'“”””'/ﬁﬂ 216 Ibs. 4z
much the better cross- /32" L IR I L T L T
bow. The spring stock 4 About2” | @ | 10%° | 289 Ibs. &g 363 Ibs. g 438 Ibs. a2

can be obtained from a
light automobile leaf spring. It will cost
you two high-speed steel hacksaw blades
to saw it to shape, Fig. 19. If the spring is
a little wider than needed, it is a good idea
to leave the extra metal intact at the cen-
ter, as shown in Fig. 16. The bow tips are
cut from sheet plastic, riveted in place and
filed to take the string. The steel bow will
have an initial fixed set of about 2-in. de-
flection, and should be braced at 3:-in.
deflection as shown in Fig. 16. The table,
Fig 20, shows approximately what leaf-
ring steel will pull in pounds at 11%-in.
raw. A 100 to 160-1b. bow is recommend-
ed. Extremely heavy bows over 300 lbs.
drawing weight make nice exhibition
pieces for flight or penetration shooting,
but are no fun to shoot as you seldom re-
trieve the arrow intaet if at all. It is prac-
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tical, however, to make two or three bows
of different weights, all interchangeable
on the same stock.

Bow sirings: Bow strings for wood bows
can be purchased or made from 6-cord flax
thread. This kind of thread is used in
stitehing machines by shoemakers. Twelve
threads will hold wood bows to 80 lbs,, the
loop at the end being made by turning the
whole string back on itself. The string for
a 23-in. steel bow iz made on a simple
wooden form, as shown in Figs. 17 and 18.
In this case, the string is divided into equal
parts to make the loops. Both loops and a
distance of 4 in. at center are wrapped, and
the completed string is waxed with bees-
wax. The string can be shortened by giv-
ing it several twists before fitting to the
how. The triangular-boxed figures in table
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Fig. 20 are the number of threads of 6-cord
flax required to hold a bow of the drawing
weight indicated. Stepping on the center
of the bow while the ends are supported
on wood blocks will bend the bow enough
to permit slipping the string in place.
Stock for steel bow: Because of the
heavier drawing weight, the stock for a
steel bow must be made from walnut or
other hard, strong wood. The stock should
be laid out full-size, Figs. 21 and 24, then
transferred to wood, cut out, and then ma-
chined in much the same manner as the
wood=-bow stock already deseribed. An ad-
dition is the metal track on each side of
forearm, Fig. 22. This originally was to
protect the wood from the rubbing action
of a metal bow string. The metal string
(6-strand, 19-wire flexible cable 84:-in.
dia.) did not stand up under actual shoot-
ing and was discarded for the flax thread.
The track, however, is worthwhile protec-
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nut or ether hardwoed.

% The baw is housed in o netch cut in forward end. All parts
| of the action must be metal and carefully made and fitted
so they will withstand the strong pressure of the steel bow

tion even with the flax string, although not
esgential. All parts of the action are metal,
steel for the release, Fig. 23, and trigger,
and aluminum or brass for release plates
and string track. The bow is housed in a
notch cut in the end of the stock, and is
held by means of three locating pins and
a bolt, as shown in Fig. 25. The carriage
bolt is ground round under the head, which
iz sawed to form a screwdriver slot. The
release pin is Y-in. diameter, slotted on
one end for a serewdriver and threaded on *
other end to fit a tapped hole in the release
plate. All metal parts are of ample strength
for bows up to 400 lbs. drawing weight.
Follow the release and trigger design
closely; these parts are nicely balanced to
provide positive holding while retaining a
light trigger pull.

Arrows: Arrows for both bows are %g-
in. birch dowel. Vanes are plastic, celluloid
or metal, glued in grooves cut in the shaft.

POPULAR MECHANICS
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Avrowd ich bivch dowal: The

vanes are cut from celluleid and are

fitted in the grooves cut in the shaft

Fig. 27 shows one way of ecutting the
grooves, the shaft being held in the lathe,
positioned by the indexing head, while a
rotary hand tool mounted in a slide rest
does the cutting. Vanes are mounted at
right angles, Fig. 26, instead of the usual
triangular pattern used for long bow ar-
rows. This method of mounting provides
perfect ruddering for smooth, straight
flight and, at the same time, fits the me-
chanical construction of the crossbow.
Cocking lever: Bows up to about 100 Ibs.
drawing weight can be set by hand; over
this weight it is necessary to use a cocking
lever. Fig. 28 shows the construction and
dimensions of a cocking lever for 11ls-in.
draw. The galvanized-wire hook which
slips under the bow will automatically as-
sume a bent position the first time it is

THIS VAME SHOULD
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CUT TEMNOMN TO
TAKE METAL TIP

used, Photo Fig. 7 shows the manner of
using the lever. If the release is set slightly
forward, the trigger will cock automatical-
ly when the string engages the rear prong
of the release.

Shooting: After cocking the bow, the
eross bow is shot very much like a shot-
gun, sighting down the arrow to the target.
A little practice will enable you to judge
the range and drop of an arrow very nicely.
When hunting, tﬂe ‘bow ecan be carried
cocked but without arrow. When not in
use, the steel bow is left braced, but the
wood bow is unstrung. Needless to say,
any bow over 100 Ibs. packs a terrific drive,
and the utmost caution should be exercised
in its use. Never fit an arrow in place until
vou are ready to shoot, and don't point the
gun in anyv other direction than toward the
target when the arrow is in place.

Three Simple Ways You Can Preserve Linseed-Oil Putty

To assure a supply of soft putty when-
ever needed, pack it in a jar having a tight-
fitting lid. Level off the putly and cover it
with raw linseed oil to a depth of 14 in.
Do not use boiled oil. Before use, pour
off the oil and take out the required amount
of putty and repack the remainder. If the
putty is too soft when removed, work in a
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little whiting, To do this, cut the putty in
small pieces, sprinkle on the whiting and
knead the mixture to the desired consist-
enecy. If you just want to keep putty soft
overnight in hot weather, place it in a jar
and cover it with water. You can keep
putty for a few weeks by wrapping it in
waxed paper before puiting it in water.
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Escape of Small Chicks From Pen
Prevented by Burlap Apron

‘When a portable pen is used for brooder
chicks, considerable time often is spent
hunting for sticks and stones to plug es-
cape holes that are certain to be present
when the pen is placed on rough or uneven
ground, All of this work can be eliminated
by attaching a curtain or apron of burlap
around the inside of the lower frame mem-
bers. By tucking the apron inside the pen
each time it is moved you will provide an
effective stop which will prevent chicks
from squeezing through small openings.

Door Clamped to Tool Chest

To Support It for Planing

Often called to fit doors and windows
where he would not have the faecilities of
his shop, one carpenter avoided the usual
difficulty of supporting them on edge for
planing by simply clamping the work to
the opened lid of his tool chest. A large

C-clamp with blocks placed under the jaws
to protect the work surfaces will hold the
assembly together.

Cleaning-Rod Stup Pmtects Rifle

If you have in-
jured your finger
when foreing a
cleaning rod
through a rifle,
you will appreci-
ate this simple
stop. Formed on
the rod with sol-
der, it keeps the
rod from slipping
through the gun to
its extreme length
when the cleaning
cloth emerges El___.
from the opposite
end. The solder also helps prevent injury
to the end bore of the gun by contact with
the wire finger loop.

CEEAMNING

ROD

STOP

Removing Scratches From Badges

Identification
badges worn by
employees of de-
fense plants even-
tually become
scratched so that
the plastic faces
have a matte ap-
pearance and are
no longer trans-
parent. The trans-
parency can be re-
stored by flowing
an even coat of
clear fingernail polish over the surface and
allowing it to dry. Polish remover or lac-
guer thinner can be used in the same way
with most badges having celluloid fronts,

—Kenneth Murray, Baltimore, Md.

Simple Repair for Torn Fender

It's a simple
matter to keep a
tear in a fender
from spreading
until it can be
welded. Just drill
a 1-in. hole at the
end of the tear,
then place a soft
rwet in the hole

een the end
LEI against the
metaI holding an anvil against the rivet
head tn keep it in place while peening it.
—John Krill, Youngstown, Ohio,
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| Gtenade Dart Gatne Tests Your 'Ihrowmg Sklll

Boys can have a lot of fun tossing
wooden hﬂntl-grenadc darts or

“pineapples” at enemy objectives in
this game, which is easy to build, and
can be set up in a backyard, garage or
play room. The pineapples are hard-
wood disks fitted with finned throwing
handles and spiked noses. For the tar-
get, old boards are covered with wall-
board or corrugated cardboard on
which circled figures or symbaols are
painted. The largest circles near the
center of the board, which register low
scores, are easiest to hit, while the
smaller ones have greater scoring val-
ues. Each player starts with five darts.
The player first scoring 101 or more
points wins unless a lucky player hits
inside the V-circle at the upper right cor- player loses 5 points; 4 points on the left
ner, which wins the game. However, if a side, 3 over the top and 2 if the dart falls
dart misses the board on the right side, the short at the bottom of the hoard.

I‘l.'ni.m:hlr Drawer for Jigsaw Blades Made From Curtain Rod

Screwed to the underside of your jigsaw
bench, two or more of these little drawers
will keep the blades handy. Each drawer
is made from two pieces of flat, telescoping
curtain rod. The outer part of the rod is
screwed to the bench and serves as the
slide, and the drawer is shaped from the
. inner part of the rod. The sides are cut

. away at one end, which is bent up to form
the rear end of the drawer. The other end
of the rod is treated in a similar manner,
except that the sides are cut back far
enough so that the metal can he bent up
to form the drawer end, then be bent out-
ward and downward to 'form a finger grip.

—Patterson Mack, Ann Arbor, Mich.
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THIS EDGE TOWARD YOU
LETTERS POINT TO
FOLDING LINES

By
R.C.Gairchild
A SSURING neatness
< X in all details, these
surgical-pad folders triple
the number that can be pro-
duced by hand, and require
less handling of the gauze. The
usual hand job of tucking in the
four corners, or “mitering,” is done
automatically, the cut edges being
drawn in at a slight angle as shown
in the left detail above,

Three sizes of folders are given, the one
above iz the 4 by 4-in. size, the upper right
detail giving the dimensions of the pieces
comprising it, and the lower right detail show-
ing the guide and folding lines, which are re-
ferred to by letter. The boards are cut from tem-
pered, hard-pressed board, 1% in. thick, The edges
are sanded smooth, after which surfaces and edges are
coated with shellac to prevent fibers from rubbing off.

110 POPULAR MECHANICS



SURGICAL DRESSING PADS ..

1 —
2 51; 2-in. 3@#
ND. 1=4" X &'=1 REQ'D.

NO, 2-1T" X 5%" X & —2 REQ'D.
NGO, 3—-17" X 3% -2 REQ'D.

NO. 4—(SEE PATTERN)~4 REG'D.

(Use '%" tempered hard-pressed boord)
Letters paint to folding lines

Waterproof adhesive tape, 1in. wide,
is used to hinge the parts together,
and strips of cotton tape, glued to the under-
side of pieces 3 and 4 connect these together
to permit folding in two directions. Guide and
folding lines are made with a ruling pen, using AT AT e
signwriters' Japan colors thinned with turpen- | L . A e e
tine. Assurance against any paint chipping off [ I| e '*AWMEEM =
is provided by covering the lines, when dry, | ADHESIVE Tapg
with varnish. Before using the folders, dust '-'I' !
the surface of the adhesive tape with starch L ! ,
or taleum powder and wipe off earefully. Treat ' ; B
in the same way the sticky surfaces of adhe- I8 [ - '
sive tape that are exposed from the underside | ] ! 8
of the board. f : =
After making the second fold with pieces 2 ! 7
and 4, and you find that the gauze overlaps - 2
slightly at the center, press the edges apart T
gently: if the overlap is 14 in. or more, undo the NGO |
last two folds, slip the gauze down over the i
edge of piece 2 closest toward you and refold, 1D ||
after which you refold at the top in the same %
way. When pads are finished, the corners can I |
be made even and the edges flattened with a I [ }

spatula or table knife.

MO 4
'| NO. 3

- -._J:j_.___—_._._. -ne

e
——

——_JSuoe une]

ST | -_L__I____——-ll-_——||

MO, 1—%" ¥ 2471 REQD.

MO, 2—47 X 237 X 2472 REQ'D.
NO. 3—47 X 97 X 83,72 REQD,
MO, 4—(SEE PATTERN|—4 REQ'D.
Letters paint to folding lines
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Wood Edging Staked to Ground
Retains Gravel Driveway

When I built a slag-filled driveway, I
used 10-ft. lengths of 2 by 4-in. stock along
each side to retain the loose material. Be-
fore puiting down the sides, however, I
drilled three l-in. holes in each one and
applied two coats of creosote. After lining
up and leveling the sides, they were an-
chored with wooden stakes creosoted and
driven through the holes flush with the
top edges of the sides. Screws driven
through the sides into the stakes made the
assembly rigid.

—John Richmond, Euelid, Ohio.

Auto Valve Stem Saves Anvil Face
When Cuttmg Rods With Chisel

You can save
the face of your
anvil from cold-
chisel marks by
keeping a discard-
ed auto valve stem
at hand, When
dropped through
the hardy hole, the
valve provides a
protecting surface
upon which eut-
ting may be done.

Rawhide Makes Good Packing
For Worn Water Pumps

Piston rods in water pumps often wear
so that they are off center or of varying
diameters, which makes it almost impos-
sible to pack the stuffing boxes so they
won't leak, While not always a complete
cure, the following method of packing the
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pump is worth trying: Instead of the usual
type of packing material, try rawhide cut
into very thin strips—not more than ¥s in.
wide, When exposed to water, rawhide
swells and also becomes quite resilient,
thus making a very tight fit around the
piston rod to prevent passage of water,
—J. H. Dunewin, Grand Rapids, Mich.

Sewing-Machine Belt Aids Grip
On Hammer Handle

Gripping a
hammer handle -
when wearing
gloves often
quickly tires the
arm and hand. To
provide an easier
grip with a gloved
hand, one carpen-
ter wraps the han-
dle with a length
of leather sewing-
machine belting as shown. The round belt-
ing is wrapped tightly and is held in place
at the starting and finish ends with brads.

Bulletin-Board Papers Stay Flat
When Folded on Side Margins

Reports, sched-
ules and other
items posted on
bulletin boards
are apt to curl so
that they cannot
be read easily. To
keep them flat
against the board,
one office mana-
ger folds each
sheet along each
side, as shown.

Book Serves as Watch Stand
For Bedside Table

In an emergency, a book can be used as
a stand to support a wrist watch so that it
can be seen from your bed. Just fold the
wateh band and insert it between the pages
of the book, allowing the watch to be sup-
ported in a vertical position as indicated.

@
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Servme Star Is Illuminated for Night Dlsplay

DOTTED
LIMES

SCD RED ON 1|

For a service star that
shows as attractively at
night as it does in the
dayitime, hang a lantern
like the one shown in
yvour window. You ecan
make it from heavy cardboard. For the
sides, cut a piece as shown in the lower de-
tail, score the outside surface where it is
to be bent so that it won't break when
folded, and cut out the lettering and star
with a razor blade. Glue white paper to
the inside surface behind the openings to
soften and diffuse the light. After the sides
have been bent to shape, cover each corner
with 1-in. cellulose or adhesive tape. The
bottom fits inside the lantern, and is a
square piece of cardboard fitted with side
supports or glue tabs as shown in the lower
detail. The center detail shows how the
top is made and fastened in place. The lan-
tern is illuminated with a lamp of low watt-
age, such as a 110-volt Christmas-tree bulb
on a drop cord, which is inserted before the
ends of the roof are brought together and
glued. Gold paper or gold bronzing paint
will make the top more attractive. For the
sides, use showeard paint of a color appro-
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priate to the particular branch of the serv-
ice represented, and paint the tape at the
corners white.

—Dick Hutchinson, Ithaca, N. ¥..

Clnl:hespm Used as Pin Vise

The next time
vou need a pin
vise for some light
work and none is
at hand, it is a
simple job to
make one from a
clothespin, Just
cut off the legs as
indicated, and

; then drill through
them and insert a small bolt. Turn a wing
nut on the bolt and your vise is done. A
vise of this type also will be found handy

7" CLOTHESPIM

for holding fishhooks while tying flies.
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Long Strawberry-Plant Runners
Cut Quickly With Garden Plow

CORM-EMIFE
ELADE

To keep runners of strawberry vines
from covering the space between rows, one
gardener cuts them off quickly and easily
with a knife attachment on his garden

low. The attachment consists of a corn-

nife blade substituted for one of the plow
attachments, The tang of the blade was
heated and bent so that the knife assumed
the position shown in the plow.

Putty Aids in Checking the Pitch
Of Outboard-Motor Propeller

Two blocks of wood and a piece of putty
are all you need to check the pitch of an
outboard - motor propeller. Accidental
contact with underwater objects frequent-
ly results in upsetting the pitch of one
blade of a propeller and causes vibration.
The first step is to bolt the damaged pro-
peller to a heavy block of wood. Then find
a piece of wood that will slide freely under
the blades. On top of this is pla a piece
of putty of heavy consistency. Adding a
sheet of oiled paper to the top of the putty
will keep it from sticking to the blade.
Then, the propeller is turned to leave the
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imprint of the undamaged blade on the
putty. The position occupied by the block
of wood carrying the putty should be
marked on the large block. Now, sliding
back the block with putty, the propeller is
turned to bring the damaged blade into
the position previously occupied by the
good one. Then, by sliding the block of
wood and putty back under the damaged
blade, it is a simple matter to make a pre-
liminary estimate of the damage. It is fre-
quently possible to pad the jaws of a
wrench and use this to bend the damaged
blade back to shape. Work carefully on
aluminum propellers as they may break.
Bronze propellers, however, can stand con-
siderable twisting. If the damage is severe,
it may be necessary to remove the pro-
peller and reshape it with a mallet, using
a block of wood as a pad to prevent denting
the metal. Progress should be checked at
frequent intervals with the putty as a gage.

Spices Transferred to Metal Cans
To Help Keep Them Fresh

Metal containers
have gone to war,
so save old metal
spice cans and
transfer the spices
from the new
cardboard boxes
to the metal ones,
These will exclude
air better than the
new ones and keep
the contents fresh
longer. A corner
cut from an enve-
lope makes a
handy funnel for transferring the spices.

—Benj. Nielsen, Aurora Nebr,

Old Scratch Brush Provides Tool
For the Tire Repairman

Bolted to a wood
or flat-iron han-
dle, a worn wire
scratch brush can
be used to clean
the inner surfaces
of tire casings
wherever adhe-
sive patches or re-
lining strips are to
be applied. A 6-in.
wheel is about the
right size for most
curved surfaces to '
be scraped. The brush action will remove
dirt accumulations that otherwise would
prevent the patch from sticking properly.

—W. C. Wilhite, Carlinville, Il
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- CABINET HOTHOUSE *=

VST the thing for growing ten-

der plants or for starting garden
seedlings early, this compact little
hothouse can be moved ahout at
will, and maintains a uniform tem-
perature for the plants by means
of a 100-watt lamp that is con-
trolled by a homemade thermo-
stat. This consists of a strip of
brass and a strip of steel sweat-
goldered together, fitted with suit-
able points, and mounted as shown
in the lower right-hand detail. The
house is divided into two com-
partments, one for the heating unit
and one for the soil. The heating
compartment is insulated on the
sides and bottom and the soil com-
partment is lined with asphalt
roofing paper, which extends out
through a slot at one end for escape of excess mois- e —
ture. Two hinged frames serve as a roof for the ” l
house, and are covered on both sides with translu-
cent cloth, which admits both light and the ultra- i;i""--------------------———1
violet rays from the sun. = cais e Rt

TRAMSLUCENT | ‘

MOLDING '

z
e

T g

“iGITioN points ATEETE

IMSULATIMNG
MOISTURE DRIPS 4 c;?;ll%%s
QOUT SLOT AMD BOTTOM

JUNE, 1944



#

1 > o"

There <he Good Phots Subjects
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"There's ne naed to go
far and wide to get
good phote subjects
when the world ar
home, in everyday
lifo, is full of them.
Why not make the
mest of seemingly
trivial subjocts and
produce soms out-
standing phetegraphs
that tell storias?

Dned G. Korih

MO DOUBT you've heard someone say that it's
4 ¥ easy to make good pictures if you have un-
usual and beautiful subjects. Assuming that such
a subject iz well photographed, there's no doubt
that attention-getting pictures will result, but this
involves less ingenuity and resourcefulness on the
part of the photographer than is the case with out-
standing pictures obtained from commonplace sub-
jects. Many people travel far for unusual scenery.
Some photographers come back from national parks
with eolor shots of flower beds taken in front of
hotels even though there are just as fine flowers
to be photographed outdoors in almost any city
park or indoors in park conservatories.

There are many possibilities for obtaining good
photos in thousands of everyday subjects that are
all around you and it's not much of a trick to find
them. A now famous photographer once won a
medal for a picture of a box of matches. So, why
not start with a box of matches, a deck of cards, a
set of garden tools or even an alley cat, to create
something that tells a story. Just concentrate on
something that seems almost too trivial to have any
photographic possibilities. In using such trivial
subjects, emphasis and exaggeration of one single
detail often tell a story successfully. Such simple
subject matter, if inanimate, is easyv to handle and
vou can take all the time you need for arrangement
and lighting efects to make unusual photographs.

It's a good idea to have your camera loaded and
always at hand, keeping an eyve open for unusual
subjects that daily cross your path. Very often
some of the most interesting pictures will be the
result of something that you notice casually and
perhaps there will be no opportunity to take a pic-
ture of it at another time. For instance, snow on
tree branches, which often produce striking pic-
tures, may vanish in an hour’s time, so snap it while
vou have the chanee. Shots of people in character-

POPULAR MECHANICS



Al Around. You

istic poses often make excellent pietures.
For instance, there may be some friend
who is always complaining about the hard
work he is doing at the office especially
after being up late the night before., He
will keep on yawning, so why not take a
shot as shown in Fig. 17 With little effort
he will look perfectly at ease while doing
so. His friends will agree that this is a
more typical pose of him than any stiff
studio portrait,

Some day your little son may come home
from the baseball game with a terrific black
eye although he may not be much upset
about it. So, you might use the black eve
as an important point in a picture. With
cold eream and a little dirt vou ean make
him up for the camera, and with the addi-
tion of a pair of boxing gloves you can get
poses such as shown in Figs. 2 and 3—a lit-
tle toughy, your own “East-side kid.”" He
will never look the part of “boy™ as much
in his best Sunday suit.

Pets are always interesting picture ma-

terial. Dogs will obey and behave fairly
well in front of a camera, but rare is the
cat that will understand how it is expected
to perform, and little kittens are hopeless
for a trained act. So, if it's a picture of a
kitten you are after, watch it play and get
a “natural” shot. Knowing how it plays,
you can often provide a suitable setting
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and props, which will be handled or em-
ployed by the kitten as anticipated. For
instance, after putting it inside a paper
carton, you may expect it to crawl out,
perhaps erly as in Fig. 4, giving you
plenty of time to take the picture under
prearranged lighting and positioning.

You can get action pictures of inanimate
subjects in everyday life. While not in-
volving majestic and awe-inspiring spec-
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tacles such as water dashing over Niagara
or Yellowstone Falls, or surging against
boulders in a mountain stream, there is
dashing water at home, Attractive pat-
terns of running water are made right in
your kitchen sink or in a darkroom print
washer, where the water whirls around
the overflow. Water reflects considerable
light. If you hold a flash bulb in a reflector
right above the portion of the whirling
surface you can make a good shot like the
one shown in Fig. 5 in one two-hundredth
of a second. Fig. 6 shows a similar picture
which resulted after the overflow was un-
serewed. Water pouring into a funnel and
from there into a bottle is the subject of
Fig. 8. Even the bubbles of air in the water
can be seen. Note the light behind the
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bottle is facing the camera ne-
cessitating a very short expo-
sure and small lens stop. Fig.
T shows a picture made in a
gimilar way of a number of
bottles set on a pane of glass
with illumination underneath.
The bottles were placed in as
harmonious a position as pos-
sible, after which the lamp
was moved about until the
most interesting effect was
produced. In doing so, the
heat of the lamp caused the
slight moisture to rise and
condense in the tops of the
bottles. The picture was taken
with a small lens opening for
focus and a relatively slow
exposure to compensate for
the weak light underneath.
Fig. 9 shows smoke coming from two
candles of which the flames were just
extinguished. Two photo-lamps were
pointed at the candles, and a 115-second
exposure was made. In making such a
shot, the flames are “pinched out”
guickly with two fingers of the hand just
before operating the camera on “bulb”
with the other hand. When the hand
moves away from the candles it draws
air and with it smoke in a pattern away
from the candles. That is the moment to
operate the shutter. If the pattern does
not suit you, light the candles and re-
peat until the right effect is obtained.
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Shaving Mirror Used as Reﬂectnr and Spothght

If you do not have the necessary light for
some special lighting effects you want to
try, a eonvex shaving mirror may do the

job. It can be placed to reflect the light to
the side of a subject opposite the light
source as above, or it will throw a beam of
light like a spotlight when used with a
floodlight as shown at the right.

.'“"F- “I*lg
W i

Twn-Way Lights Mounted on Sink Speed Up Developing

2 5PD.T. TC:IGG-LE SWITCH

|: SAFE LIGHT '.- HITE LIGHT f
| EH‘.'JRT
STOP

DEVELOPER FIXER

Time ean be saved in
developing prints if a
quick means of switching
from safelight to white
light and back again is
provided. This ean be ac-
complished by nailing a
baffle on the front of a
shelf overhanging the
sink and mounting the
lights behind it. The
lamps are controlled with
a single-pole, double-
throw toggle switch hav-
ing a neutral middle po-
sition. Throwing the tog-
gle to one side lights the
safelamp for developing,
while throwing it to the
other side turns on the
white light for inspection.
In the center, both lights
are off.

Movie Titles Written on Cellophane Slate Give a Variety of Effects

You can create effective disappearing
movie titles with the use of a slate of the
type which “erases” its letters simply by
pulling up the top sheet of cellophane.
Try writing part of a word, photographing
it, stopping the camera su:u:{J the
word. Continue in the same way with the
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rest of the title. On the screen the title will
seem to be writing itself. If you lift the
cellophane slowly while photographing,
you can make the writing disappear word
by word, or pull it quickly, and the writing
vanishes at once., With practice you can
devise other effects of the same nature.
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Cardboard Cutout and Spotlight
Make Interesting Background

SFIIIMG CLOTHESPINSIE]——2ij

CRESCEMT-
SHAPE CUTOUT

Interesting photographic effects can be
obtained by shining a spotlight through
cardboard cutouts to throw patterns on a
dark background. A music stand makes a
convenient support for the cutouts, which
may be cut to represent the moon, trees,

uildings or other shapes. The size of the
image on the background may be varied
by changing the position of the cutout.

Cut Film Held in Notched Sticks
While Drying on Line

Claimed by one photographer to be bet-

ter than elothespins for holding cut film

while it dries, several of these notched
sticks can be made in a few minutes. The

' % HOLD FiLM

L

e

(] T lI|
MOTCHED TO P
HANG ON LIMNE e o

= ,_— NDTCHED TO
|

films are bent slightly to allow the ends to
slip into the notches on one side of the
stick, the third noteh serving as a hook to
suspend them from the line.

Wax Dots Aid Identification

Of Print Paper in Dark

To identify
boxes of print pa-
per in the dark-
room one photog-
rapher marked the
boxes with drops
of candle wazx,
which can be de-
tected by running
a finger over the
surface. A simple
code of dots can be
memorized easily.

“Ground Glass” Spot on Bottle

Takes Pencil-Written Label

Grinding a frosted spot on the outside of
a bottle on which the label information can
be written easily with a pencil does away

with the necessity for using paper labels
which may be soiled, torn or otherwise
marred, After a fine silicon-carbide stone
‘has soaked in water for a few minutes, use
it to grind a spot on the bottle as large as
you wish, keeping the stone wet. A circu-
lar grinding motion is most effective.

Proper Care of Cemented Filters

Cemented filters should never be washed
with water. If they are too soiled for ordi-
nary methods use a fine tissue paper, very
slightly dampened in denatured aleohol,
rubbing lightly. Before cleaning, make
sure both the filter and material are free
of grit which might cause scratches. Also
avoid getting these filters in extreme heat,
as it softens the cement and allows air to
enter between the glass disks.

—Robert Ely; Bakersfield, Calif,
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ESIGNED for a wide range of

adjustments, easily and aceu-
rately made by an adjusting screw,
this surface gauge can be assembled
from scrap metal. The base is cut
from a piece of 3-in. steel bar, and is
grooved to receive a rocking arm
which is pivoted in the center. The
arm is adjusted by a thumb screw at
one end, which works against the
pressure of a small, stiff spring at the
other end. The rocker supports the
spindle, the lower end of which is
threaded and screwed in place. The
clamping head, which holds the
scriber, moves freely to any position
on the spindle while being held in
place by a friction spring until se-
curely clamped by a thumbscrew,
Fig. 5 shows the sizes and shapes of
all parts.

First, the base is turned to size and
shape, after which the groove and
rocker support are machined in a
shaper, taking care that the rock-
er is a snug, accurate fit in the
groove, free enough to move with-
out binding, but with no side play.
Fig. 1 shows the base and its parts,
while Fig. 2 shows it assembled. The
photo, Fig. 4, shows how the holes for
the rocker pivot screws are drilled,
first from one side and then the other,
finally running a slightly larger drill
through both holes to align them ac-
curately. They are then tapped for
the pivot serews. The rocker arm is
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ou have the misfortune to break off
a dr in a hole, try fusing a welding rod
to it so that it can be pulled out. To do
this, remove all metal shavings from the
hole and then insert a welding rod almost
to the drill. The rod must be coated clear
to the end, which is bare. Then clamp the
welding ground wire to the work and grip
the welding rod with the electrode holder.
Now, turn on the current and move the
rod gently against the drill. This will fuse
the rod to the drill, which can be pulled
out with the rod when the electrode holder
is removed.—A. J. Szabo, Flat Rock, Mich.

@[ Mineral wool used as insulation for un-
derground shut-off valves gives excellent
protection, will not rot or deteriorate and
may be used from year to year.
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made of bar stock, and the beveled
pivot holes are aligned by first
drilling a small hole through the
rocker in its exact center and then
countersinking on each side to fit
the pointed pivol screws.

The spindle is ¥a-in. drill rod,
threaded on one end with an or-
namental ball turned on the other
end. The scriber also is drill rod,
tapered on the ends, bent to shape
and then hardened and drawn.
The clamping head parts, Fig. 3,
are made from a good grade of
steel to dimensions given in Fig. 5.

SHAFT ‘

BROKEM DRILL




Off Fountain

If your chickens
have a hahbit of
roosting on top of
their drinking
fountains or feed
hoppers, just sus-
pend an old har-
row disk above
each one as indi-
cated in the draw-
ing. This will dip
and swing if a fowl attempts to alight on it
and will soon discourage the habit,

Holders to Use Taps and Dies
In Small Bench Lathes

Production threading can be done in a
small lathe with this tap and die holder,
which consists of a shank having a Morse
taper and two sleeve heads, one fo held
dies and the other to hold taps. Both heads
are slotted to straddle a pin in the shank,
and the tap head ig" provided with split
sleeves to take taps of various sizes, the
sleeves being retained by a setscrew, as are
the dies in the die head. In use, the holder
ig put in the tailstock and the work is ro-

CHSE

tated in the headstock, the lathe being
turned by hand to start a tap or die, after
which the power is turned on at the slowest
speed. In this way, the tap will feed itself
into the work until the slot in the head
passes the pin in the shank, after which the
head will spin with the work, thus stopping
the action of the tap or die. In removing
the latter, the process is reversed, first
moving the tailstock spindle forward to
engage the slot with the pin, then reversing
the lathe and backing off the tailstock as
the tap comes out of the work,
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Self-Locking Latch Permits Gate
To Swing in Two Directions

B - 10

Needing a latch that would permit a gate
to be swung in either of two directions, a
farmer made this one, which automatieally
locks when the gate is closed. The parts
were forged from serap pieces of flat iron
and consist of a striker plate and two piv=
oted arms, the arms being tied together at
the top with a spring. This keeps the lower
ends of the arms down against the striker
plate, but permits an arm to rise when a
projecting metal piece on the gate strikes
it in closing. Movement of the upper ends
of the arms is limited by two wide staples
made from heavy wire or two long nails.
Thus, when the gate projection slips under
one of the arms, it cannot pass from be-
tween them until pressure on the upper
end of one arm raises the lower end. The
latch is mounted on two heavy wooden
blocks, which are bolted to the gate post,
the latter being notched as indicated for
the gate projection.

—A. M. Wettach, Mt. Pleasant, Ia.

Horseshoe Handles on Trough
Provide Grip for Lifting It

When a large
hog trough bhe-
comes filled with
rain water, it is
difficult to raise
and tip when
emptying for
cleaning. If a
horseshoe handle
is nailed to each
end of the trough
this task will be
greatly simplified.
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A\ LTHOUGH band-filing, shaping and
nibbling are some of the processes by
which metals and nonmetals are cut to ir=-
regular forms, the shop term of “profiling”
refers to an operation usually done in a
vertical tyvpe of milling machine. Such a
machine iz versatile in its applications and,
in addition to being indispensable for some
jobs, it helps to reduce the cost on many
milling operations. A large machine is
used for bulky castings such as bases, sad-
dles, tables, etc.,, while smaller units are
better adapted for milling regular and ir-
regular cuts on tool work and small parts.
In the latter case, shank end mills up to
134 in. in diameter, and specially shaped
milling points do the cutting. These tools
are quite inexpensive compared with those
used for milling horizontally. Fig. 1 shows
a 1l5-in, end mill simultaneously facing
and squaring two surfaces of a part held
in a fixture, while in the milling-machine
set-up shown in Fig. 2, a large end mill is
used to cut blind slots in a steel plate. The
spindle of the machine shown in Fig. 2 re-
mains permanently fixed in a vertical po-
sition whereas the spindle of the machine
in Fig. 1 is adjustable to two-way, 90-
degree angular positions. As shown in Fig.
3, vees and single or compound angular
cuts are Eussible with end mills costing
considerably less than angular milling cut-
ters. Although, with proper attachments,
most modern vertical spindle milling ma-
chines can be readily converted into inex-
pensive jig-boring or die-making equip-
ment, designs that have been found most
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valuable are those incorporating features
for simplifying the cutting of outlines, con-
tours and raised or sunken portions such
as lettering, all of which is classified as
profiling.

Duplicator profiling: The duplicating
machine shown in Fig. 5 is in reality a ver-
tical milling machine to which is added a
duplicator attachment consisting of a tracer
head and an auxiliary table. Its purpose is
to expedite the machining of dies, molds
or parts regardless of the shape of the pro-
file by reproducing them from a “master.”
Although the master die or mold must be
made by a highly skilled workman, any
number of identical parts can be repro-
duced guickly and accurately by the aver-
age milling-machine operator, or by an in-
experienced hand who has been given a
short period of training.

A machine equipped with duplicating
attachments is shown in Fig. 4. The tracer
head 3, fitted with spindle 6, which holds a
guiding point or stylus, is fastened to the
machine-spindle head with four eap
serews. Provisions are made for accurate
vertical alignment. The base of duplicator
table, 17, is fitted to the regular table with
four T-slot bolts. On the duplicator table
is the master table, 18, which has longi-
tudinal and traverse movements, plus mi-
crometric adjustments to space the master
accurately in relation to the tracer point
and work. The duplicator attachment is
simple to operate as there are no figures
involved nor drawings to follow. Work and
master must be positioned accurately in
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relation to their respective align-
ing points. A few T-slot nut sets
of the kind shown in Figs. T and 8
save time and assure positive
clamping means of master and re-
production,

The operator controls the wver-
tical movement of both milling
cutter and tracer spindles with his
left hand on the lever or hand-
wheel, 14, Fig. 4, to raise or lower
them as the tracer follows the con-
tour of the master. With his right
hand on lever, 16, the aperator
moves duplicator table, 17, later-
ally in any direetion, permitting
the cutting tool to reproduce the
master profile. The tracer spindle
and its point or stylus do not
rotate. The duplicator always re-
produces actual size. When a pro-
file calls for a true cirele or seg-
ment therof, it can be milled with
the use of a circular fixture such
as shown in Fig. 6. The radius of
the cut is governed by the distance
between the eutting tool and the
pivoting point of the fixture. Usu-
ally, the tracer spindle can remain
bolted to the main spindle head.

Both spindles of the duplicator
are identical in design and have
lift springs to compensate for spin-
dle weight and to remove backlash
in the vertical feed gears. The
vertical feed lever, 14, Fig. 4, is

adjustable by means of a spring .

126

compensator and feeds of
0001 in. are possible. Itis

- obvious that the duplica-

tor table must incorpo-
rate extra facilities for
free movement if the
tracer point is to funetion
efficiently. This free
movement is provided
with a number of preci-
sion balls that roll in
specially designed ball-
bearing ways. The table
lever, 16, adjusts the table
to a convenient operating
position. Sensitive move-
ment of the table is also
under adjustable friction
control to suit light or
heavy work. The table
can be locked rigidly for
setting up, indicating
work or taking rough cuts
directly with the serew
mechanism of the ma-
chine. Being made of alu-
minum alloy of consider-
able strength, rather than
of steel, the attachment is
light in weight and there-
fore easy to fit or to re-
move from the machine.
Fig. 10 shows three
typical examples of dies
made by the duplicator
process. The master

punch and die from which



those in detail A were reproduced, cost
$150.00 but a milling-machine operator
can make a replacement set for less than
%25.00. Die B for handles and die C for
spoons were reproduced by workers
who had never seen a machine until
trained for duplicator work. Of the ut-
most importance is the selection of good
end mills and milling points. The tooth
design shown in Fig. 11 provides a free
and clean-cutting end mill. Mills of this
type have strong cutting edges, the
angle and rake of which tend to remain
constant as they are resharpened. The
steep helix angle on the left one affords
fast-cutting action for either four- or
two-lip end mills. The small helix angle
shown on the right one is for two-lip
mills where accuracy is essential. Fig. 9
shows a typical assortment of two- and
four-flute end mills and one-flute mill-
ing points. They come under six basic classifications as
shown in Fig. 12, but there are also other shapes as shown
in Fig. 13. There are about fifty cutting tools in a set,
varying in size to suit nearly all requirements.
Pantograph engraving: Pantograph engraving ma-
chines, Figs. 14 and 17, are like duplicators in that they
reproduce from a master. However, a pantograph differs
from a duplicator in that it is a complete unit in itself
and not an attachment on a milling machine. Also, on a

pantograph, enlarged masters can be used so that small
reproductions are possible, which result in increased
accuracy. While a pantograph engraving machine can
do all small work within the range of a duplicator, it is
used chiefly for engraving letters, figures, symbols, serial
numbers and special characters. Besides reproducing on
e pantograph can reproduce on concave,

flat surfaces,
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convex or spherical sur-
faces provided the curva-
ture is uniform within a
radius of approximately
345 in. The cutter and
tracer spindles of the
pantograph shown in Fig.
14 are on the same hori-
zontal plane, as is the casze
with a duplicator. The
model shown in Fig, 17
differs in this respect as
the tracer point is in an
elevated position. The
latter machine is known
as a “munitions engrav-
er” and is specially
adapted for engraving
precision tools, plates,
dials and the like.

Master copy is the name
given to the templates or
patterns from which de-
signs or characters are
reproduced by panto-
graph engraving, There
are three basic forms of
copy type as shown in
Fig. 15. The sunken V-groove type is used to
engrave reading matter on labels, plates, instru-
ments and tools, also to cut sunken lettering in
dies and molds. Different widths of face are pro-
duced by varying the width of the cutter used,
or by varying the depth of the cut. Sunken
square-bottom type is used to produce sunken
lettering where square corners are required,
while relief or raised type is used to produce re-
lief characters on dies, molds and stamps.

Most copy type is made from engravers’ brass
because it can be machined readily, yet is quite
resistant to wear. However, copy tyvpe some-
times is made from harder metals, especially
where used on large quantity production,

Grinding single-flute mills: A duplicator or
pantograph operator is not likely to sharpen his
own cutters, but the regular tool grinder hand
will appreciate the following suggestions: On
single-flute mills, grinding is different than it is

T CUTTING [ CUTTING CLEARANCE
™, EDGE EDGE
\

)

,.i-;"] ' BACK SIDE
OF CUTTER

POINTERS IN GRINDIMG YARIOUS TYPES OF SINGLE-FLUTE MILLS
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with the conventional
type of end mills. The flat
must be on perfeet cen-
ter and the angle of the
conical cutter varies from
45 to 60 degrees (com-
bined angles) depending
on the nature of the cut,
The point and flat should
be ground on the side of
the wheel after dressing
with a diamond tool. The
point is ground first,
which is done like grind-
ing a lathe center, and
then the flat is surfaced to
return it on center, The
next step is to grind a flat
as shown in detail A of
Fig. 16. Starting from the
cutting edge and gradu-
ally feeding the wheel in,
the cutter is rotated by
hand to remove the material back of the
cutting edge as in details B and C, with
results as shown in detail D. When a sharp
point is not required, the eutter is “tipped
off” as in E. Square-nose cutter, F, is given
a straight peripheral clearance similar to
the conieal mill, and then a suitable rake
angle is ground on the end. Ball-nose cut-

ter, G, is ground quite the same, but in
this case a wheel dressed to proper radius
is used to relieve the circular point. Some
conical mills are finished to ball-nose style
as in H. Other conical mills are ground
three- or four-sided, thus providing a
number of cutting edges, frequently used
to cut steel stamps.

Improvised Brake for Wheelbarrow Used on Steep Ramps

On a construction job where loaded
wheelbarrows had to be pushed up a long,
steep ramp, simple brakes were improvised
from strips of belting to hold the barrows
if the men had to stop while on the ramp.
As shown in the circular detail, a strip of
belting was riveted to the underside of

each wheelbarrow so that the lower end
dragged on the ground when the barrow
was being pushed, but when the barrow
was rolled back a foot or so, the wheel
would roll onto the strip, which then kept
the wheel from turning. With this ar-
rangement, the brakes took effect auto-
matically, causing no loss of time or labor
for the workman.

Labels Removed One at a Time
From This Handy Holder

To hold loose
labels so that they
will not be scat-
tered about in a
drawer, and yet be
easy to remove
one at a time, use
a holder like the
one shown. It is
made from a piece
of sheet metal
bent to the shape :
shown so that )
when a stack of labels is placed in it the
stack will be bowed up in the center, thus
permitting the labels to be slipped off eas-
ily with the fingers.

i LY
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Concave Surfaces Turned Easily
In a Lathe With This Tool

Turning concave surfaces in a lathe is
no problem if this adjustable tool is used to
guide the tool hit. The tool consists of a
length of small pipe and a length of rod
having an eye welded to one end to fit
over the lathe toolpost. The rod telescopes
inside the pipe where it is held by two
thumb screws, which permit length adjust-
ment of the tool. In use, the eve of the tool
iz slipped over the toolpost and the other
end is placed against the tailstock center,
Then, as the cutting bit is fed into the work
by means of the lathe cross slide, the car-
riage will have to be moved slowly and
carefully forward to keep the tool snugly
against the tailstock center. This action
tends to move the cutting bit slowly for-
ward as it is moved across the work with
the cross slide, thus causing the bit to cut
a coneave surface.

—R. E. Rosendahl, Muskegon, Mich.

Hints on Machining Cast Iron

When turning, milling or shaping cast
iron, one machinist finds the following
hints very helpful: Use the deepest possi-
ble cut, from 14 to 35 in., depending on the
size of the machine, and run the machine
at its slowest possible speed. Feed the cut-
ter as fast as possible without it chattering
or stopping the machine. In addition to
this, bring the roughing cuts to within

CUTTER

TOP ENHD

A0005 to 0010 in. of the finished dimensions.
The shallower the final cut the better your
finish. You will find that a cutter ground
to the shape shown gives very good results
with little or no chattering and speeds up
production and improves the quality of the
work., Machine cast iron dry without a
coolant, lubricant or cutting compound.

Magnet Aids in Riveting Pipe
Made of Sheet Metal

The difficulty of
holding a rivet in
a sheet-metal pipe
or tube while
placing it on an
anvil for peening
the rivet can be
avoided by using a
magnet to hold the
rivet as shown.
After putting the
rivet in place, just
place the magnet
over its end. Of
course, this method will work only on iron
or steel rivets as those made of copper or

brass are not attracted by a magnet.
—Chas. 5. Marshall, Baptistown, N. J.

Squared Bolt Stays in Place
When End Is Flattened

Carriage bolts
,-""'-/HE.ATED
AND
e FLATTENED

will not turn in
holes that have
worn too large for
them if the head is
heated and the
sguare portion
flattened as
shml.:lvn,hIiriw}:]n inln-
to the hole, the al-
P oos tered bolt stays
firmly in place. Plastic wood will fill any

holes or gaps around the bolt,
—W. F. Schaphorst, Newark, N. J.

Chipping of Upholstery Tacks
Avoided by Tape on Hammer

Paint on the
heads of uphol-
stery tacks often
chips off when
driving them if a
steel hammer is
used. To avoid
this, one uphol-
sterer puts a piece
of adhesive tape
over the end of the
hammer,
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. CHISELING OUT
LOOSE STUCCO  f

ANY ONE can patch cracked stucco,
which should be repaired as soon as
possible. Cracks not only mar the appear-
ance of the building, but also permit the
entrance of moisture, which damages the
structure underneath, First, with a ham-
mer and chisel, cut away all the loose,
crumbling pieces from the cracks and
holes, after which the edges of the holes
and larger eracks are undercut or beveled
toward the bottom of the opening to help
anchor the new stucco in place. Next, mix
the patching material as indicated above,
using a box and hoe if a large amount is
required. Lime paste in the formula is
powdered, hydrated lime mixed with water
to a soft, thick paste, the lime being given
all the water it will soak up but no more,
Since it is almost impossible to match col-
ored stucco because of fading and staining
by the weather, it is best to avoid coloring
the patehing mixture. Painting the build-
ing after repairs have been made is best,
However, if you want to try coloring, add
mortar or lime-proof dry colors in place
of some of the lime in the mixture, first
mixing the color to a soft paste with water.,
After mixing the patching material, thor-
oughly soak the edges of the cracks and
holes with water applied with a brush.
Patching is done with a rectangular trowel.
A hawk like the one shown in the lower
detail is handy for earrying the plaster.
For a sand finish, the trowel is covered
with carpet. Deep holes and cracks are
best patched in two coats. The first one is
smoothed off at a point about 1% in. from
the finished surface and then is scratched
to give the second coat a tooth. Let the
first eoat dry and shrink overnight and
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wet it before putting on the finish coat.
Cracks too fine to fill with stucco ean be
filled with the first coat of paint. Brick and
stucco paints are formulated for good ad-
hesion and sealing of the surface with the
first coat. The first coat should be brushed
over the fine cracks two or three times
before painting the wall. Cracks too small
for filling with stucco and too large to fill
with paint are best filled with calking com-
pound.

—F, N. Vanderwalker, Flossmoor, I1L

@[ A piece of adhesive tape wrapped around
a smooth-surface screw cap of a bottle pro-
vides a good grip for unserewing the cap.
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Carpet Aids in Removing Baskets
From Grocery Delivery Truck

iy

_STRIPS OF EAEPI-Tg__ .
—

One groceryman who had his truek di-
vided into three tiers for delivery baskets
simplified the problem of removing the
baskets from the upper tiers by setting
them on strips of carpet. In this way, the
truck driver could bring the baskets into
reach from the ground merely by pulling
forward on the carpet strips.

'Pipe Wrench’ to Remove Fittings
On Discarded Hot-Water Tanks

Having a number of discarded hot-water
tanks from which to remove the fittings,
one mechanie rigged up this chain wrench
to grip the tanks for unscrewing the fit-

tightened for fur-

" can make one for

tings. The wrench consists of a length of
wood and a chain, one end of the latter
being attached to the wood strip by means
of an eye bolt. In use, the chain is given
one turn around the tank and then looped
over itself as indicated. In this position,
pressure on the end of the wood strip
causes the chain to grip the tank tightly,
the greater the pressure the tighter the
chain grips to keep the tank from turning
while the fitting is unscrewed either with
a pipe wrench or by means of a length of
pipe turned into it to serve as a handle as
indicated —A. L. Mills, Chicago.

Tightening Worn Motor Bearings

When plain
bearings on a
small electric mo-
tor are worn and
new ones are un-
available, the
worn ones can be

tger sey;ice as
shown. First, re- e

move the bearings " Rt i
and slit them

along one side with a hack saw and remove
all burrs. Then drill and tap each bearing
on the underside for a Mi-in. setserew.
Replace the bearings with their slitted
sides at right angles to the positions of the
setserews as indicated. Now, using set-
screws fitted with locknuts, tighten them
against the bearings until the motor shaft
runs snugly but freely and set the lock-
nuts. The bearings can be readjusted eas-
ily at any time.

- —Paul St. Gaudens, Coconut Grove, Fla,

Wire Holder Retains Thin Paper
In Portable Tvpewriter

If thin paper
tends to fold for-
ward and obstruct
yvour vision when
typing, especially
when making car-
bon copies on
onion-skin paper,
and there is no
holder to prevent
this trouble, you

HACKSAW CUT

the purpose. Just
bend a piece of
light wire to the shape shown and insert it
into the curved lip of the paper rest, or
push it beneath the paper guide. The hold-
er will not damage the typewriter and can

be removed when not in use,
—John K. Karlovie, Chicago.
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Your Own Grind

]
HANDLE |

" DIA, f,i

SIDE BRACKET

Anyone who has access to a metal-turn-
ing lathe can make this grinding-wheel
dressing tool. However, it is best to pur-
chase the hardened cutters, which are
quite inexpensive. The tapered handle is
turned by adjusting the compound rest at
a slight angle and making the cut as long
as the compound will allow. The balance
of the cut can be made straight with the

ing-Wheel Dressing Tool

carriage feed. The two side pieces that re-
tain the cutter are cut in a shaper, after
which they are clamped temporarily to the
handle, drilled and slightly countersunk
for flush riveting. Then the completed
parts are riveted together. The cutters are
mounted in the holder on a drill-rod shaft,
which is a drive fit in the holder, but a loose
fit in the cutters so they can rotate freely.

It’s Easy to Locate and Remove Blueprint From This File

In a large concern where a number of
blueprints had to be referred to often, they
were filed for guick and easy selection as
shown. Each print was inserted inside a
mailing tube, one end of which was left
open for removal of the print, the other
end being closed with two strips of
gummed-paper tape and numbered. An
index listing the prints and their numbers
alphabetically was kept nearby so that any
print and its number could be located in-
stantly, the tubes being filed numerically
in the cahinet.

Wire Brush Removes Bean Stalks

Removing the dead vines of Kentucky
Wonder and other climbing beans from
fences can be done easily if a wire brush
is used for the job. The type of brush used
by painters in scraping off old paint is ideal.

—W. F. Heisterman, Clarendon Hills, Il
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should be used 1o
cut several pieces
‘at one time. The
pad is nailed or
held in o camp-
ing jig. A 3-in.
thicknoss is best
for band-sawing

N PRODUCING novelty cutouts for

[ rofit, the owner of a small shop must
make every possible use of production
methods in order to turn out work that
can be sold at competitive prices.

Pad sawing: This is a popular method
of producing several figures at one time
by the familiar method of making a pad
of the work. Band-saw work shuu]dp be
about 3 in. thick, and scrollsaw about 115
in. Even where the machine has greater
capacity, there iz little to gain in exceed-
ing these thicknesses. Simplest method of
assembling the pad is by nailing, locating
the nails in the portions of the work that
will be waste stock as in Fig. 7. Two or
more figures on a panel as in Fig. 3 often
saves lumber, and in all cases eliminates
some cutting of the original blank. For
long-run work, many operators prefer to
use holding jigs. The box jig in Figs. 1 and
2 is ideal for work that has at least one
uncut square corner. The clamp jig, Figs.
4 and 6 can be used for any figure having
one uncut edge. In making jigs of this
kind, the base block is left in-the-square,
being eut to shape at the same time as the



with lincleum or weed bleck is an

excollent method of marking black

detail lines. Transfer can be mode
by hammering or by pressure

first load of panels. Turning holes, Fig. 5, are very helpful. A check
should be made to see that both drill and band-saw blade are aligned
square before starting work.,

Block printing: Photos in Figs. 8 to 13 inclusive picture good produc-
tion methods of finishing eutouts by dip-staining of edges and block
printing of detail. Fig. 8 shows the initial operation after band-sawing,
the work being dipped into water stain of the same color as the paint
to be used on the faces of figures. The purpose of staining is to color the
edges, after which the work is face-sanded to remove any raized fibers
in preparation for spray application of lacquer on the face, Fig. 9. Note
the use of square sticks with fine-pointed nails as a means of holding
the cutout. This iz one of the simplest and best methods of handling all
types of small cutouts. Black detail on the face of the figure is put in
with a linoleum or wood block, The design can be transferred by ham-
mering as in Fig. 12 if the figure is small, otherwise some simple form of
pressure such as a elamp or vise should be used.

The inking pad is a piece of 1s-in. felt glued to a wood block. Regular
block-printing ink is ideal for maximum blackness but is very slow dry-
ing. Colors in japan give slightly fainter impressions but are fast-drving
and quite satisfactory. In either case, the eolor is used just as it comes
from the tube, being rolled out on the pad with a roller or stick. Fig. 13
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is ideal for transferring outline or pettern for hand peinting. Best
medium for the pottern is celluloid obtained from old photo neg-
atives. The paint should be thick color in japan, applied sparingly

shows the finished cutout, painted thumbtacks being
used for eyes. The body of the figure is not a cutout,
strictly speaking, but is formed with the use of a pat-
tern on the shaper. Note again the use of stain as a
means of coloring the edges of the cat's face, This
method is fast and clean, and can be used to advan-
tage on any type of cutout. The slight grain raising
of water stain is not objectionable since it helps to
conceal band-saw marks, but non-grain-raising stain
can be used if desired.

Perforated patterns: The perforated pattern is an
excellent method of transferring designs for hand
painting. Best material for the pattern is thin cellu-
loid such as old photograph negatives, The original
pencil drawing of the design is rubber-cemented to
the celluloid, after which the design is perforated by
drilling with a %2 to ¥g-in. drill as in Fig. 15. The
finished pattern is shown in Fig. 16. In use, the pat-
tern is held firmly against the work while eolor is
applied by means of a toothbrush, as indicated in
Fig. 14. Use colors in japan at tube thickness and
keep the brush almost dry. Do not attempt to use
any type of paint or ink that is the least bit fluid.
Advantages of this method are that the pattern need
not be cleaned and can be used continuously for as
many times as desired, it ean be turned over if oppo-
site side of cutout is to be painted, and the design
takes equally well on coated or bare wood panels.

Waxed-paper transfers: This is a good method of
transferring the design for short-run work. The
paper used can be made by brush-coating with hot
paraffin wax, but is best purchased as it is inexpen-
slve. This paper is not the familiar waxed wrapping
paper, but is a special product made for transferring
designs. A pencil sketch is made first, using a soft
lead pencil. The wax paper iz rubbed over this, Fig.
17, and then is stripped off as in Fig. 18. Rubbing the
waxed paper over the work, Fig. 19, completes the
transfer. This method gives eight to ten clean im-
pressions on smooth coated stock, The design takes
poorly on bare wood, hence painting of the panels
before cutting is essential.
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RUBBING TRAMSFERS DESIGH TO WORK

are used for tronsferring designs. The
paper lifts the design from a pencil
sketeh and is then rubbed onte work
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Hand painting: Many
putout designs consist
only of a solid base color
with black lines for detail.
On short-run work it is
advantageous to freehand
the detail. Transfer meth.-
ods previously described
can be used for guide
lines, and the painting
medium should be colors
in oil or japan.

Silk-sereen stencils:
Best of all production
methods of painting is the
silk screen stencil. This
method is described fully
in the 1940 issue of Pop-
ular Mechanics Shop
Notes. Briefly, the stencil
material is a silk ecloth,

offer the best production mothod
of painting. Sample illustrated
shows paint-filled screen

and the stencil is blocked
off to leave a black mar-
gin around the ecutout.
The silk screen method
allows many manipula-
tions multiple color
worlk, photographie
sereens, ete. Every seri-
ous worker in cutouts
should give this method
a trial.

Metal stencils; Metal
stencils are widely used
on both short and long
runs. The stencil can be
made from tin, brass, zine
or other metal about .012
in, thick (28-gage). Cut-
ting of the stencil is done

can be cut out on the scrollsew ond are ex-

cellent for general work. Maognet method of I g_rﬂE-*-R WIEW
holding shewn at right is used oxtensively i-lhl = I FIEAME. —— /1 | iy
in industrial painting of eutouts | =y A1l

running about 140-mesh per inch. The silk
is tacked drum tight on a wooden frame,
and the areas which are not to print are
blocked out with a special filler. Fig. 22
pictures the set-up for stenciling the letter
“E,” the area around the letter being
blocked out. Paint is poured on the screen
and wiped from one end to the other by
means of a rubber sgqueegee, The action
of the sgqueegee forces paint through the
silk and thus transfers the design. A typ-
ical set-up with silk screen steneil is shown
in Fig, 23. The edges and face of work are
first painted black, as in Figs. 20 and 21,
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on a scrollsaw, with the
metal held between ply-
wood sheets. It is prefer-
able to have two or more
stencils of the same fig-
ure. Simplest working
method is a wooden frame
into which the stencil fits,
Fig. 24, the work being
held by hand behind the
stencil, which will run
seven or eight pieces be-
fore the paint starts to
pile up. The dirty stencil then is thrown
into a pan of lacquer thinner, and the sec-
ond stencil is picked out of the thinner,
brushed off and blown dry ready for use.
One of the neatest methods of holding the
metal stencil is shown in Fig, 26 and em=
ploys a magnet. The wood cutout is placed
against the magnet and is topped by the
stencil. The magnet then holds everything
in place for painting. Any ordinary mag-
net of fair size will hold small cutouts of
Yi-in. plywood, For larger or thicker worlk,
s:evera? magnets can be grouped together.
“Magnetic chucks” of this kind, both plain
and electro, can be purchased in any size
and have the advantage of increased power
plus off-on switch control. Whatever
method is used, the metal stencil should
have tabs or other locating device to posi-
tion the work, Fig. 25. Obviously, if the
magnet method is used, the stencil must
be tin, iron or steel and not brass, copper
or zine.

Paper stencils: Plain paper stencils in
several variations have many uses in eut-
out painting. If paper stencils are used, it
is advantageous to cut fifty or more stencils
at one time by clinch-nailing the paper
sheets between plywood as in Fig. 29,
Tightly nailed and cut on the serollsaw,
edges will be sharp and clean. Used sten-
cils are thrown away when dirty. The
principal disadvantage of the paper stencil
is the difficulty encountered in getting it to
lie flat on the work. Unless firmly held, the
spray gun blast will blow under the edges
of the stencil. This can be minimized by
using a round spray, reducing air pressure
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to minimum, and directing gun at right
angles to the work at all times, “Blow-
unders” can be eliminated entirely by us-
ing some method to actually “glue” the
stencil to the work. The wax paper pre-
viously mentioned is fairly good; plain
paper with dabs of wax, rubber cement or
other sticky substance often can be used,
or the stencil can often be held down by
small weights or pins. Best of all is duplex
stencil paper. This is a rubber-coated pa-

provide perfect adhesion te the work and are
excellent for use on long= or shert-run jebs

per with strip-off backing. To use the sten-
cil, simply strip off the backing and roll
the stencil onto the work, as shown in Fig.
30. This paper has an advantage in that
it leaves no deposit whatever on the work.
The same stencil can be used for several
pieces of work. The complete painting
schedule for the figure used to illustrate
stenciling methods is shown in Figs. 27 and
28. The work is first sprayed with white
undercoat and then white lacquer enamel,
after which the head of the figure is paint-
ed red by dipping, Fig. 28, using a synthetic
to avoid stripping the lacquer undercoat.
The work is now ready for the black detail,
using any of the stencil methods deseribed.
If both sides of the figure are to be painted
by using gummed stencils, one half of the
pad should be turned over when cutting
so that the cement will be on the proper
side when the stencil is reversed.
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Woods to use: On all cutout work avoid
fir, cypress, hemlock, yellow pine or any
wood with alternate soft and hard grain.
Such woods “washboard” badly in band-
sawing and have a poor face grain for
painting. Excellent cutout woods include
Enpiar, white pine and basswood, poplar

eing the best and also inexpensive, using
fifth grade material (stained saps) which
is quite satisfactory for paint. Plywood is
excellent for all figures. Unselected red
gum is a much better wood for painting,
both edge and face, than eommonly used
fir. If plywood figures are to be used out-
doors, the plywood must be the water-
proof variety. Plywood panels already
coated can be obtained .mt%j often show an
actual savings in paint costs.

Milk Cans Held Snugly in Truck
By Tent-Rope Tightener

To keep milk
cans from sliding
around in his
truck, one milk
collector uses a
strong rope with a
tightener of the
type used on tent
ropes. The rope is
attached to the
sides of the truck
and is adjusted
easily to hold a
few or many cans.

Trapdoor in Ventilator Weighted
For Easy Adjustment

Pivoted trap doors used on many poul-
iry-house ventilators may be made readily
adjustable if a weight is suspended from a
chain as shown. The angle at which the
trap door tilts depends on the point at
which the weight is hung on the chain.

Ruled Forms Are Made Speedily
On Drafting Board

LINES — o = :

=

GUIDE

INES ! < v

e

1 _F J

When some experimental ruled forms
are necessary to try out before ordering
quantities from a printer, a small supply
can be ruled rapidly with a T-square
and a drafting board. Guide lines are
measured accurately on the sheet used as
backing, squaring off the exact spot where
the ruled form will be tacked on the board.
The tacks need not pierce the ruled form
but may be placed at the corners. to hold
the paper firmly in place, With the T-
square moved along guide lines, rulings
can be effected rapidir. Horizontal and
vertical lines may be carried only to points
desired, either in pencil or ink.

Small Articles Retrieved Easily
From Hard-to-Reach Places

Bent as shown,
a length of fairly
heavy wire pro-
vides a handy re-
triever for nuts,
bolts, serews and
other small parts
that have fallen
into places that
cannot be reached
with the fingers.
The retriever is
especially handy
for “fishing” nuts '
and bolts that have been accidentally
dropped into elutch and transmission hous-
ings, ete. Just enough tension should be
allowed in the curve of the wire prong to
snap over a nut or bolt and hold it until it
is lifted enough to be reached with the
hand —Chas. H. Hardy, Los Angeles, Cal.
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Turntable Chart Holder on Bench
Permits Quick Selection

Reference to various charts in one ga-
rage was simplified by keeping them on
a holder that could be rotated. The holder
consists of a square box pivoted to the
workbench, the pivot consisting of two
pipe flanges ancF nipples assembled as
shown. The charts were divided into four
groups and attached to the four sides of the
box by means of rings as indicated. With
this arrangement, the holder could be ro-
tated to bring any group of charts to the
front, after which the desired chart could
be found quickly.

Removable Jaws for C-Clamps

In my work as an aireraft assembly me-
chanie I found an ordinary C-clamp often
inadequate in holding the various T- and
I-shaped pieces together for drilling. To
improve tge clamp for this work I made
up a number of variously shaped jaws that
could be serewed into the lower jaw of the
clamp as indicated. While the size and
shapes of the jaws shown were suitable to
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my particular work, they could be made
to other sizes and shapes required.
—Paul McLaughlin, Richmond Hill, N. Y.

Wire of Electrical Fixtures Held
In Order by Pocket Comb

The difficulty of
holding several
wires of some
electrical fixtures
separated and
paired for zolder-
ing led one elec-
trician to use his
pocket comb asz
shown. The fine
wires are merely
pulled between

the teeth of the comb, and then arranged
in their proper order.

Small Tool Holder to Carry
On Your Belt

You will find
this holder maoare
convenient than
| the usual leather
one. It always
\ ' hange vertieally

regardless of the
position of the
worker, thus pre-
venting the tools
from falling out,
and the pockets
are always open
for quick insertion or removal of the tools,
Besides these advantages, there is no pos-
gibility of two or three tools coming out
when you remove one of them. The holder
consists of several short pieces of thin tub-
ing soldered together on a backing of light
sheet metal. A hook for attaching the hold-
er to your belt can be made from a nail or
piece of wire—G. Peterson, Miami, Fla.

Modeling Clay Makes Emergency
Caps on Tubes of Ink

When printing
inks are purchased
in tubes, the caps
often become lost
or mislaid. To
avoid drving of
the ink when this
happens, one shop
manager uses
small wads of
modeling elay
which are pressed
over the tube ends.

SOLDERED TUHII;IG




Home Check-Ups

Save Service Calls

"HELP your radio serviceman con-
serve his time and save the expense
of unnecessary service calls” say busy
radio manufacturers in a publicity drive
to aid civilian radio repair men who are
making every effort to do a 100 percent
wartime job on home sets.

Here are a few simple checks that any
radio owner can make for himself before
calling a serviceman. If there is a hum in
your set, try reversing the plug in the
wall socket as indicated in Fig. 1. One
way will usually be quieter than the oth-
er. Wires may become loose in the line
cord plug. With ordinary plugs the wires
are easily connected with a screwdriver
as shown in Fig. 2; molded plugs are in-
expensively replaced.

If the dial fails to light up, only the pilot
light may be burned out, and this can be
casily replaced. First disconnect the line
cord from the wall socket; remove the
bulb as in Fig. 3 and replace it with a new
one of the same type. Most a.c.-d.c. radios
need the pilot light in the circuit. Fig. 4:
if the program is suddenly cut off, tune to
another station, as the original station
may be having trouble. Fig. 5 shows what
happens when “permanent” type phono
needles have been dropped on a record.
Fig. 6: on a radio-phonograph if the
switch is on "phono™ you will not be ahkle
to tune in radio. Figs. 7 and 8 show types
of receivers that have built-in directional
loop antenna, If the set is noisy, weak or
fades, turn entive set if a table model or
adjust the rotary antenna unit as in Fig. 8.

=
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LESS” CODE OSCILLATOR

b "f ? By S. A. Johnson

4 '.A-
Ry
A 5 MOST radio code
4 pscillators are de=
signed for use with
headphones, one of the
problems of large code-
praciice groups is the in-
ahility to obtain head-
phones in quantity, Pre-
induction code-practice
sessions are well attend-
ed, therefore this a.c.-d.c.
code oscillator provides a
practical solution by
supplyving a elear-toned
signal, easily keyed,
which can be tuned in
and amplified to full
room volume by any
good radio receiver.

If the receiver has a
lﬂlﬂp antenna, no connec-=
tion between it and the
oscillator will be neces-
sary providing the two
are not more than a fow
feet apart. With older
types of sets, a wire
should be run between
the “antenna” clip on the
oscillator unit and the

The fﬂ"mn'ing tubes may be u:ad withaut
changes in set=in any of the three sockets:
&C5, 6C5G, SCSGT, 415, 6I5GT

TO 110V, LINE ™ 3.1 RATIO

AUDIO TRAMS,

Condensars
Cy= .05 Mid. 400-V.
Cp= 20 Mid. 150-¥. Elact,
Ca= 40 Mfd. 150-V. Elect
C4=.0001 Mid. 400.¥.
Cs= 00025 Mid. (Mica or Paoper)
Cem 3-30 Mmfd. (Trimmer}

Resistars o hits b antenna post on the radio
Ri= .5 Megohm ¥ Wati (13 Meg.) CHHE receiver.
Rz 10,000 Ohms 1 or 2 Wotts O KEY SEIFTCA NIEW,

R3 * 0-500,000-Ohm Vol. Cont. With Switch

Bt = 10,000-Ohma % Watt coiL,
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SERVES LARGE GROUPS
WITHOUT HEADPHONES

The circuit consists of an Armstrong
oseillator modulated by an audio oseillator,
and employs a simple half-wave rectifier,
Shown schematically in Fig. 1 and pic-
torially in Fig. 2, the construction details
are carefully given. All parts required
were salvaged from old radios; the filter
condenser values are not critical. A 40-
watt lamp substitutes for a linecord resis-
tor, and a wide variety of common tubes
may be used. Assembly is made on a cir-
cular breadboard as shown in photos A and
B. Detailed student material list R-325 is
available from Popular Mechanics radio
department upon receipt of postage .

To operate the unit, test with a pair of
headphones connected to the “key” clips,
and adjust the variable resistor (Rs) for
a pleasing tone, Then connect the key and
adjust the trimmer condenser to about half
capacity, Now tune in the signal on the
radio set somewhere between 1,300 and
1,500 ke. and adjust trimmer so that the
signals come in at a “quiet” spot.

_ UINE CORD
/
PLUG 77 F,ﬁ‘ BRACKET
il u-'z”L
2
TO 110V, BT
AC.OR D.C.
BREADBOARD
00025 127 1IN DA,
MED.
MICA OR
PAPER =
3--30 MMFD. |2 " {217 || 'me poinr— N iy
TRIMMER f " — & ‘_"—-—- ﬁJS‘GT\\.-N €] —
Cs : P e VU1 o D "
HTo AN, T e ==
— NOTE —
ALL SOCKETS TOP VIEW
‘COIL DATA M.C.= MO CONNECTION
=71 TURNS OF NO, 24 ERAM. SGMET = GIMMICE {7 TURNS
WIRE OF HOOK-UP WIRE WOUND
13 110 TURNS OF SAME SIZE WIRE. AROUND A SHORT LENGTH |
 BOTH COILS ARE CLOSE WOUND OF INSULATED "WIRE )
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Helpfel RADIO SUGGESTIONS

‘ ’ " {A) Twa lengths of 1 in. by
£ 1 in. angle iron, clamped in
a vise, substitute for a bench
brake when sharp bands are
required in thin shest metal.
Experimental chassis bases
and emergency brockets of _
all types are accurately
formed if the angle irons
are drilled ond threaded for
balts at each end as shown
in the diagram.: This pre-
clamping of the material
prevents slipping. When the
assembly is clomped in the
vise and bocked with a plece
of board, only a few taps
with a hommer-or mallet
are required, as illustroted
in the skeich

= [Tx1 anoie | "

(B) Simplified slide-rule type ropid coleulator provides the
student and experimenter with a means for quickly deter-
mining the necessary dota for winding single layer-wound
solenoid RF coils. All volues are found with o single setting
of the slide and are accurate to within about 1 percent for
coils ranging from 12 in. to 5% in. in diometer and % in. to
10 in. in length. All possible combinations within these
limits are shown. (C) Time and patience saving phone cord
tip repair. When the fip breaks off, apply the soldering
iron to melt out the old stub and shoke out the solder.
Clamp in vise and slot the ferrule with o hocksaw. Care-
fully bare the delicate tinsel, or fine wire, in the cord for
the new connection and insert as shown. Solder can then
be run into the slot thus making o good mechanical and
electrical connection. Any experimenter who has tried to

repair a cord tip will appreciate this kink

{E} “Hatchet” or offset iron decreases operotor fa-
tigue in certain saldering jobs. (F) Hookup for inter-
changeable headphone or loudspeaker operation, in
sets having single output tube, The fixed resistor Is
a 2-watt type; the blocking condenser is a 600-volt
tubular paper variety. Potentiometer contrals velume
in the headphones. (G) Throat micrephone for com-
munication between aircraft pilot ond crew leaves
operator’s hands free. (H) Adapter for replacing re-
sistance line cords with availoble bollast tubes

©

(D) Loose clips on
antenna lead-in
sirips are a com-
mon couse of poor
reception; salder

rivet and tope

[ac.DCi 1
BALLAST |
TUBE & i

SPEAKER
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® Sure 2 man with a pipe “takes’ a woman's eve. But
follow through, friend...add true Pipe Appeal. Rise and
shine with the personal pipe-joy of choice, bite-proofed
Prince Albert. Mellow MILDNESS for vour tongue...
a revel of RICHNESS to your taste. Cool? It's cooler!
Crimp cut, too...easy packing, easier drawing.

fine roll-your-own ciga-
rettes in every handy pocket
package of Prince Albert

R. J. Raynalids Tobacoo Ca,
Winston-Sslemn, H. C,

>NAL JOY SMoy,
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Ripineg side-saddle was conventional once —
but it wasn't the logical way to stick on a horse,

Tyson found the logical way to get better
service from a tapered roller bearing. They
added 30% more rolls to the raceway . . .which

automnaticallyincreased the life of the bearing.

e —
: 71 ROLLS COUNT
COounNT

“Tyson

But extra rolls mean more than extra life.
Extra rolls mean a stronger, more rigid bear-
ing . . . a bearing capable of sustaining
greater loads with the highest efficiency.

* E *

The big name in bearings today is...TYSON!

. TYSON BEARING CORPORATION, MASSILLON, OHIO

D i
¢S e /
(I,

TODAYS  HEAVY-DUTY BEARING

* BUY MORE
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THE GRIFFING |
BED COLLAR

THE KIND OF JOB ELASTIC
STOP NUTS ARE DOING

This is how the wing of a DC-3
transport plane is fastened on—
with Elastic Stop Nuts, the nuts
with the red collar so familiar to
the aireraft industry. The tons of
plane, crew and pay load depend
on these nuts for their security.
All told, this type of plane uses as
many as 35,000 Elastic Stop Nuts,
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{RE THEY NOW?

This iz an FElastic Stop Nut.

There are more of them on Ameri-
ca's planes, tanks, guns, and naval
vessels than all other self-locking
nuts combined,

The reason is an Elastic Stop Nut
holds fast and locks tight without

any extra locking gadgets.

It does this because of the elastic
collar in the top.

This collar squeezes between the
bolt threads. It grips both sides
of the threads. S0 no amount of
vibration shakes the nut loose.

You can take the nut off and put
it back on, time and time again,
and it still retains its locking
effectiveness. This is because the
collar is elastic and *“comes back.™

Billions of Elastic Stop Nuts are

in use. And as far as we know, not
one in a million has ever failed,

After a while, with the war won,
you will be able to have these nuts
with the characteristic red collar
of ESNA on all the new equip-
ment that will come. They will
make it stronger, safer and more
dependable just as they are doing
on America’s war goods today.

TRADE MARE OF

ELASTIC STOPF NUT CORPORATION OF AMERICA

ELASTIC STOP NUTS

Lackfu-sl fo make ﬂﬁﬂg& last

Union, New Jersey and Lincoln, Nebraska
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BACK THE ATTACK
—BUY WAR BONDS

Floating Bridge 1o Tokyo

SteADILY the U. S. Navy is extending a steel span of ships across the Pacific. Defoe is
building fleets of LCI (L) Landing Craft to provide the final link in this floating bridge
to Tokyo. . . . It is a tradition among Defoe workers, men and women, to build battle-
worthy strength into every ship they launch. They put heart as well as arm—brain,
brawn and patriotic devotion into doing their job. . .. Because the way of the shipbuilder
always is to build well, whatever this organization produces after the war will be endus-
ingly good. Defoe’s experience, spirit and teamwork have meant much to America’s

war efforc and will result in better peacetime products and values for all Americans.

DEFOE SHIPBUILDING COMPANY, BAY CITY, MICHIGAN

Three White Star Renmoal Citations now desorate
the Novy **E*" Award won by Defoe woriers.

SHIPS FOR VICTORY
JERVANTS FOR PEACE
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Actuval photo of
LEAEPROCF
BATTERIES
icked ot rendom
rem 1739
monufocture.

THESE FLASHLIGHT BATTERIES ARE

‘Remember when you picked up a flash-
light, long unused, and found the batteries
dead? The fact is, most flashlight batteries
die just lying around...but not Ray-O-Vac
LEAKPROOF Batteries. LEAKPROOF'S pat-
ented sealed-in-steel construction seals the
power in...it's there when it's needed!

RAY-0-VAC LEAKPROOF BATTERIES ARE
NOW GOING 100% TD OUR ARMED FORCES

FLASHLIGHTS - BATTERIES

BUY WAR lbliilw BUY WAR STAMPS

RAY-O-VAC COMPANY, MADISON 4, WISCONSIN
OTHER FACTORIES AT CLINTOM, MASSACHUSETTS » LANCASTER, OHIO *« SJ0OUX CITY, 1OWA
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When cutting horizontally, across the grain,
press the forefinger and thumb together on the
chisel to act as a brake. To avoid splintering
the corners, cut halfway from each edge to-
ward the center. Remove the center stock last
{see small sketches above).

To cut with the grain, the chisel iz held
slightly turned to one side to get a shearing
action, and pushed away from the worker. For
a roughing cut hold the bevel down, for a par-
ing cut keep the bevel up.

Dozens of Proven Methods are
Covered in the Stanley Tool Guide

More than 200 illustrations, with practical
instructions covering the use of boring tools,
doweling jig, spoke shaves, scrapers, planes,
marking gauge, chisels, and other commonly-
used hand tools are included in this one
book. Send for your copy
today, 25¢ postpaid.

STANLEY TOOLS
164 Elm St., New Britain, Conn.

Encloged find 25c. Please send me the Stanley Tool
Guide, postpaid. {j? Canada: Send coin or stamps to

Stanley Tool Co. Canada, Roxton Pond, Quebec.)
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“Prepare for Ditching”

Continved frem page 15
of Flying Safety at Winston-Salem, N. C,,

our flyers now have a pretty good chanee

to come back alive from a landing at sea.

Before every over-water mission, the
pilot who wants to come home sees that
ditching equipment is ready—Ilife rafts and
vests with carbon dioxide cartridges, ra-
tion kits and water, emergency hatches in
good order, radio, signaling pistols, sea
marker and sun mirrors ready.

When only five minutes’ fuel supply re-
mains, the pilot gives the order “Prepare
for diteching.” Crew members loosen shirts,
remove neckties and heavy boots, jettison
bombs, depth charges and loose equipment,
secure lower hatches against the sea and
prepare upper hatches for quick exit. The
navigator gives the position to the radio
operator, who relays it along with SOS
calls until the last seconds, when he clamps
down the key to transmit the SOS auto-
matically. Each member, ag he tales care
of assigned equipment, reports on the in-
terphone, and all take “crash positions” in
the radio compartment. Doors are closed,
parachute pads and cushions arranged to
take up the shock of hitting the sea.

Five seconds before the impact, the pilot
orders “Brace for ditching.” The radio op-
erator relays this word received over the
interphone. There is a mild jolt as the tail
strikes, then a severe shock as the nose
bangs into the waves. The ball turret gun-
ner pulls the two dinghy releases and the
rafts inflate and pop out of the wings. The
men, taking designated equipment, hit the
exits in the order practiced.

Rafts are cast off and tied together. As
long as the plane stays afloat the crew stays
nearby, since the plane is easier to spot
from the air, ;

Similar procedure has been outlined for
the B-24, B-25, B-26 and A-20 planes, with
variations dictated by the arrangement of
crash positions and escape hatehes. Posters
and instructions issued by the Office of
Flying Safety offer graphic lessons to be
followed in “ground practice” at bases.

Horny-Handed Heroes

Continued frem page 53

sailed for the battle area, and the Seabees
stuck at their jobs. They were commended
by Admiral William S. Halsey, Jr.

In another instance, Seabee truck driv-
ers on a Navy vessel were able to take a
direet poke at the enemy. Their trucks
were lashed to the deck of a ship. Through-

Continued o poge 152
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MEET YOUR NEW NEIGHBOR...

Hallicrallers s the world's lorgest exclu-
sive manulocturer of shorl wave radie
communications equipment. * Today,
Hollicrafters is engeged in wor produc.
tiem enly . . the 13t exclugive radie man-
uiocturer fo receive the Army-MNavy Fro-
duclion Award for the 3rd lime. * Tomar-
raw, Hallicrafters will build YOUR radic!

BUY MORE BONDS!

Fcrr away places and strange customs seem that
way only because of the limitations of travel and
communications. Just as the rapid development of
air travel made the world smaller, =so is radio break-
ing down the traditional barriers of languages and
ways of life. In the postwar world, short wave radio
will be of utmost importance to everyone, Hallicrafters
will again be the name to look to for the most
advanced developments in radio.

hallicrafters ranio

THE HALLICRAFTERS CO., MANUFACTURERS OF RADIO AND ELECTRONIC EQUIPMENT, CHICAGD 14, U. 5. A.
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Avoid this winters...

hilly Chats

INCREASE HOME COMFORT WITH
BALSAM-WOOL ATTIC INSULATION

Don’t go through it again! If your home was
chilly last winter—if you couldn’t seem fo pet
comfortable—sdo something about it right NOW.
Balsam-Weol Sealed Insulotion, laid in your
attic, will step up your comfort and slep down
your fuel bills—as much as 20%.

It's so simple—so casy—to apply Balsam-Wool. This
famous sealed blanket-type insulation is laid in your
attic just like a rug, Once applied, it is there to stay—
windproof, moistureproofed, fire resistant. Remem-
ber, too, that Balsam-Wool has proved its lasting
value in hundreds of thousands of homes,

‘A money-back guarantee protects you when you
buy Balsam-Wool—the most complete guarantee ever
offercd by an insulation firm. See your lumber dealer
about easy monthly payments on Balsam-Wool Attic
Insulation—or mail coupon for complete information.

Boulbam ool

SEALED ATTIC INSULATION
Balsom-Wool. . . Preducts of Weyerhasumsr . . . Nu-Wood

FEBDD CONVERSION COMPANY

¥ Dept. 21048, First National Bank Bldg.

bg: Paull s Minnesota

1 Gentlemen : T want to know rmore about Balsam-
1 Wool Double-Value Attic Insulation.

1 To assist ull:_fivi.ug you special informas
1 tion, please cheek: [ am a home owner []

1 renter [] architect [ eontractor []
1 stucent
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out the night the convoy played hide and
seek with Jap bombers submarines, At
dawn five planes roared out of the east.

“We saw the bombers coming in,” relat-
ed one of the truck drivers. “One of them
dropped a bomb 400 yards off the star-
board bow. The ship’s guns opened up
and we let loose with the macgi; guns
mounted on our trucks. The combined fire
of the ship's antiaireraft and the machine
guns on the trucks caught one of the Jap
planes. It burst into fire and plunged into
into the sea. The others fled. Our skipper
said we rated a share in bringing down the
Jap bomber, He told us to paint small Ris-
ing Suns on our trucks—just like the pilots
do. Boy, that was a thrill!”

Seabees are masters of improvising. They
have made the unglamorous oil drum serve
a dozen uses of which its manufacturers
never dreamed—culverts along swamp
roads, lining for drainage ditches, stoves
and ovens, trusses to reinforce building
construction, baffles for bui buoy-
ants for rafts and even for a floating
drym basins, tubs, roofing (after being
fla ), piping and riprapping. A couple
of Seabees welded together six drums to
make a sightseeing canoe, complete with
Japanese seaplane floats for outriggers.

Seabees on Guadalcanal, who built the
"Guadalcanal, Bougainville and Tokyo
Railroad,” think they set a world's record
in railroad eonstruction. It took them just
three days to lay track a mile and a quar-
ter long, and another two days to build a
pier at its terminus.

Perhaps the greatest satisfaction of the
Pacific war to date was gained by a husky
Seabee driver and his bulldozer, The huge
machine rumbled ashore in the face of
Japanese fire. Spotting a Japanese ma-
chine gun a few hundred yards from the
beach, the Seabee driver headed for it.

The tough steel scraping blade of the
bulldozer served as a shield. As the Sea-
bee driver neared the machine gun nest,
he lowered the blade and scraped Japs,
machine gun and all into their graves.

He grinned and said “So solly, please!”

Shepherds of the Convoys
Continued from page 37

resulted in the capture of Nazi erewmen,
Four Avenger and two Wildeat pilots har-
ried the sub with continuous bombing and
strafing until one load of depth charges
landed squarely and the vessel blew up so
violently that only 17 of its crew survived.

In another action two U-boats were
sighted, fully surfaced and on parallel

Confinued to page 154
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77eres tow pour car FEELS...

s
MARFAK

CHheassis
brrearion /

Car drive like a tank? Time for
MARFAK chassis lubrication —
Texaco’s tough, long-wearing
lubricant that silences, softens
and soothes the crankiest chassis.
' MARFAK is applied by chart,
never by chance. Every lubrica-
tion point is indicated — from
control arms to rear shackles.
Your car gets a careful check-up,
too — every point of wear, every
point of adjustment. Ask your
Texaco Dealer to give your car
- that “MARFAK feeling” — to-

&’% TUNE IMN: FRED ALLEN every Sundoy night, See your logal newspoper for fime and station.

—

JUNE, 1944 153



Thousands of the men and
women who build ships for
Victory keep their spark plugs

“on the job’’ longer with regu-

lar cleaning and adjustment.
When replacement is necessary,
they specify AC Spark Plugs for

vtmost reliability.

CLEAMN SPARK
PLUGS SAVE UP
TO OME GALLOMN
OF GAS IN TEMN

UGS

BUY WAR BONDS AND BRING VICTORY QUICKER
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eourses, only 50 yards apart. An Avenger
raced to the attack and one sub dived. The
other sped toward a nearby fo hank the
while hurling flak at the atta g plarw
Diving through the blistering fire, the
Avenger straddled the sub with its hnmbs
and it sank. Again, the U-boat’s command-
ing officer, with 12 others, was captured.

Duels between the prowlers of the deep
and the Navy's knights of the skies are not
entirely one-sided. U-boats fight back,
with heavy and often accurate antiaireraft
fire. Even the routine of takeoff and land-
ing in the North Atlantic is hazardous.
Hitting the bobbing flight deck in a gale
calls for all the sgkill the men in the planes
and aboard the ship can cormmand.

Yet in foul weather flying is especially
important, for then the U-boat skippers are
most apt to think the high wind and heavy
seas will keep the planes down.

The wveteran carriers with which we
started this war have been supplanted also
by those of the Essex class coming into
action; those converted from a class of
10,000-ton. cruisers, and the fabulous, 45,-
IJDIJ ton CVB's under construction. Dddly,
the baby flattops have even had their in-
fluence on the construction of the heavily
armored, highly compartmented 45,000-
tonners. For the CVE's, in the words of
Rear Admiral E. L. Cochrane of the Bureau

‘of Ships, incorporate some refinements in

gun distribution and safety measures based
on the experiences of the escort carriers.

Born of necessity, masterpieces of almost
desperate improvisation, the baby flattops
have proved their right to inclusion in any
Navy list of combatant ships.

Switchyards for Nation’s Power
Continved from page 75

insulators. The dust was inert as long as
the atmosphere remained dry but in high
humidity it became a conductor, allowing
the current to short across the insulators.
Now the insulators are washed regularly.

New problems are always coming up.
The caddis fly, for instance, favored by
fishermen as a lure for trout, is a headache
to hydro-eleetric engineers in some areas.
The little insect has been known to reduce
the output of a power plant as much as
10 percent. The larvae of the fly, floating
downstream, attach themselves to the walls
of intake tunnels that lead to the power
turbines. They spin webs that catch par-
ticles of dirt, reducing the tunnel’s diam-
eter and cutting down the amount of water
that reaches the turbines. Intake tunnels
must be cleaned of the growths each spring.

Continued 1o page 156
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Sirmsa]lthe'lhxcel'lhpe thats made &

Is being used for war, :
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Every m nmdnctl from genuiue imported
Mediterranean briar of pre-war quality. and
shaped by the skilled honds of master eraftsmen
1o be A thing of beauty and a (smoking) joy

forever'. Sierling Silver band; solid rubber
bit. Every pipe namhbered, and registered by
LHSE, as vour guzrantee of pipe perfection.

Smoeth and
I Antigue
| Finmish.

Many hand-
some models,

; P%M :;5_51 a Pipe"
STERNCREST¢

The eustom eraftimen of LHS ulul. the very
chofcest grains {or these patrician pipes, They
im;'lr theat by an exclusive process that brings
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To reduce energy losses, engineers put a
motor-generator set that is used for chang-
ing current from one frequency to another
ingide an airtight steel shell, then fill this
shell with pure hydrogen. Hydrogen is a
better conductor of heat than is air, so the
machine operates at a cooler, more efficient
temperature. Hydrogen is lighter than air,
also, and the energy used by the machine’s
rotating parts in overcoming air resistance
is reduced. As much as 500 kilowatts of
power that otherwise would be lost is saved
when a big frequency changer is operated
in a hydrogen atmosphere.

Early in the war it was feared electricity
would have to be rationed, so great were
the industrial demands. By adding to its
generating capacity, by interconnection,
and by increasing its efficiency, the Amer-
ican power industry has kept ahead of the
greatest demand it ever faced.

Growing a New World

Continved from page 31

- its chemurgic niche. Tannin, for the leath-

er tanning industry, has been found in
profitable amounts in this bark.

Nowhere is the story of chemurgy more
brilliantly told than in the new uses for
cotton and the soybean. In scarcely a dee-
ade the versatile oriental bean has become
a major American crop with a harvest of
over 200,000,000 bushels yearly. It is valu-
able for its oil for lubricating, for paints
and plastics; for its protein, an animal and
human food; and for textile fibers.

New uses are constantly being found for
cotton, The jute for sandbags that came
from India is now replaced by cotton.

Smokeless powder has traditionally been
made from the linters—the fuzzy hairs that
adhere to the cotton seed when the fibers
are removed. The chemurgists have de-
vised machines to cut the cotton itself into
short lengths like linters, and have made
available enough short staple cotton to
meet any reguirements for powder.

No nation can look toward the future
with equanimity when its prosperity de-
pends upon mineral raw materials alone,
for they are always expended far faster
than they are replaced. Geologists have
voiced warnings at the rate of exhaustion
of our petroleum, iron and other minerals.

But any product of a vegetable source
can, in theory, be grown at the same rate
it is used—and therefore never be ex-
hausted. The more we can rely on plastics
from vegetable sources, the less we need
rely on exhaustible metals; the more we
use vegetable fuels or lubrlcants the less
critical becomes our pool of petmlemn.

FOPULAR MECHANICS



Good Dictmes’ i asooms

Filma, . Owl youwr copy by sendisg 330 in

BRING YOU TOGETHER A R ke i, B

A Soldier and his girll They're always a r u s
in each other's thoughts, however far g_
they moy be cpart . . . Think what v—_ _""7
it must mean to him to get pictures INTERMNATIONAL INDUSTRIES, INC

like this . . . Your Argoflex is precious

today. Save film for these important

occosions and moke each picture a

Geood Picture.
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MILLERS FALLS
TOOLS

TOOL MAKER for
the TOOL-MINDED

SiNcE

It's an American trait that is helping to |

win the war . . . this being tool-minded.
Even though we may not make our liv-
ing at it, most Americans know how to
handle tools . . . and demand good tools.

Tops in tool making for a tool-minded

nation is Millers Falls. That familiar |
trademark is a guarantee of depend- |

ability, durability and precision.

Millers Falls-quality line includes
planes, hack saws, braces, auger bits,
recision instruments, electric drills,
ammers, nut runners, sanders, screw
drivers and grinders — everything for
discriminating craftsmen.

FOR EXAMPLE:
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Lifeline of the Fleet

Continued from page 69

plies at advance depots, at rendezvous
points, or—if time permits—at a permanent
base removed from the danger zone. Also,
in the overseas supply system are subma-
rine supply centers, Diesel spare parts cen-
ters, and other special pools. BuSandA, as
our Bureau is known in the Navy, has or-
ganized “material recovery units” to sal-
vage equipment and sparts parts in combat
areas. In theaters of joint Army-Navy
operations there is close cooperation, with
free interchange of supplies without ex-
change of funds.

In 1940 there were only two naval supply
depots—one on the east coast and one on
the west. Since 1840 storage space at Navy
Yards and stations has been enlarged, with
the two original supply depots expanded
and additional coastal depots established,
as well as four inland depots at Clearfield,
Utah, Mechanicsburg, Pa., Spokane, Wash.,
and Scotia, N. Y,

With maximum decentralization, Bu-
SandA exercises control over standard
stocks by central procurement. “Procure-
ment group forms” on which are entered
the stock number and description of each
item the bureau will buy are sent to each
major depot. Minor depots (authorized to
keep a maximum of six months’ stock) re-
port needs to the major stations, which
combine them with their own estimated
needs for ships and overseas points and
forward them to the bureau. Thus, at fixed
intervals the bureau is informed of needs
and excesses on each item.

The launching of a great battleship, such
as the Iowa or Missouri, presents a tremen-
dous supply problem, not unlike stocking
a newly-built city. When a battleship slips
down the ways, the thousands of items to
fill its vast hold—down to the last bag of
coffee or carton of cigarettes—are piled in
a big warehouse, exactly tagged to indi-
cate the space they will occupy aboard ship.

One arm of the bureau is the transpor-
tation division, charged with routing and
distributing Navy shipments, and arrang-
ing priorities on shipments i:ny Naval Air
Transport Service and other cargo planes.

The Naval Air Transport Service is per-
forming a magnificent job. Recently a sub-
marine in the South Pacific was in need of
a part which could not be secured overseas.
The manufacturer furnished the gear in 24
hours, and just four days later a Navy
cargo plane delivered the part to the sub-
marine 10,000 miles away.

Another case was of a cruiser in a for-

Continued fo page 160
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'SCREW

#3

This one's a killer, if you're one of
those who believe in black maogic
and voodoo. It's the old slecirolyte
gag, the enchanted liquid which puts
batteries on the blink fast, Some folks
hove an idea thot a battery can be
recharged without essentiol equip-
ment and skill, but don't believe ik
««.it can't be done.

... THE WISE WAY
IS PERIODIC RECHARGES'!

ESTRICTED driving damages batteries,
because they just can’t get a normal re-
charge from the generator when mileage is
rationed. That calls for certain precaution in
many cases . . . and Exide has the answer.

An experienced Exide Dealer will give your
battery a check-up, and when necessary, advise
a periodic recharge. Periodic recharges put off
the day when you'll need a new battery, and

that's important today. When
you must buy, get a dependable,
long-lasting Exide. Buy to Last

— Save to Win.

THE ELECTRIC STORAGE BATTERY CO.

Philadelphia 32

Exide Batteries of Canada, Limited, Toromto

EXIDES ARE USED IN MORE THAN 100
ARMED FORCES

APPLICATIONS BY OUR
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PARATROOPFS

WHERE DEPENDABILITY REALLY MEANS SOMETHING

HfiAMPION SPARK PLUGS

Arz Onv Acrive Dury !

Maximum performanceand dependa-
bility are the two qualities that are
absolutely essential in spark plugs
for our armed forces. Champion
Spark Plugs have certain exclusive
and patented features which insure
these qualities and are being used by
our armed forces, on land, water and
in the air. The traditional dependa-
bility of Champions under the most
adverse operating conditions is thus
being emphasized as never before.
You, too, can depend on Champions

for better performance in

W every engine.

LET'S ALL BACK THE ATTACK—EBEUY WAR BOMDS
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* “This is a war of supply.

eign port, laid up by a defective gear. The
nearest replacement was in the Navy Yard
at Philadelphia—5,300 miles away. The
NATS loaded the three-ton part on an
R4D (Navy designation for the Douglas
DC3) and delivered it to the stricken cruis-
er in 34 hours and 31 minutes.

The air cargo service was formed five
days after Pearl Harbor with a nucleus of
seven planes. Today, the Navy's airline has
more than 200 planes, employs 8,000 men,
and flies 3,600,000 miles a month on sched-
uled trips to Europe, Africa, South Amer-
ica, Australia, the South Pacific, and the
Aleutians, Early this year it was trans-
porting 22,500 priority passengers and
8,300,000 pounds of cargo a month

Typical shipments include periscope
parts for submarines, parts for PT boats
and aircraft carriers, airplane engines, gen-
erator parts, antiaircraft guns, blood plas-

drugs and other critical supplies. The
NATS’ most famous cargo ship is the giant
flying boat Mars which on one trip carried

~ arecord air load of 35,000 pounds.

Secretary’ of ‘the Nav:..r Knox has said:
The Navy's sup-
ply system is pointed sulely toward keep-

ing all combat vessels in fighting shape.

We have seen what over-extended supply
lines have meant to the Japanese Navy in
the Pacific and profited from that lesson.

Aviation in Long Pants
 Continued from poge 25

United Air Lines has applied for 6,350 more
miles in this country. TWA would add a
2.557 mile run from Los Angeles to Hono-
lulu and 4,527 miles transatlantic to Lon-
don, Paris, and Cairo, plus 4,500 more
American miles, for a total route mileage
of 20,000. The company not long ago ac-
quired control of TACA, Latin American
line. American Export Lines proposes
dawn-to-dusk service to Europe: a north-
Continued to page 162
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Ch:mpion mrk plugs for model gas engines give the
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TODAY AND TOMORROW

Today, tomerrow and until the war is won every Allison engine is

buile to a standard that embraces five “must” qualities: #
Performance that helps our fighters win battles, *
Reliability on which our pilots can depend. * Smoothness
to lessen pilot fatigue. * Economy
for greatest figluing range. %
Durability for maximum fighting
readiness. * WVital now for our
flyers, these are also characteristics
you will want in engines that

will power postwar planes.

POWERED BY ALLISON:

The maore- !bﬂu-;o_,mw Alltien ene

pimes burle for the LI 5. Army Air
Forces power the following  planes:
FP-38—Lightning * P-zo—diracobra
,5-4 o= g rhanlh & .,4._; ﬁ'-rmd'ﬂajr—lfunt.ang

LIQUID-COOLED AIRCRAFT ENGINES

7%%; 2 2 ()

Indianapelis, Indiona
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RED-ITCHY SKIN?

ECZEM

Treatment =g s
Promptly by Tl |
Relieves '
Torture!

First applications of wonderful

medicated lquid Zemo—a Doctor’s for-
mula—quickly relieve the intense itching
burning of Eczema, Psoriasis and similar
annoying skin and scalp irritations due
to external cause. Zemo also aids healing.
Amazingly successful for over 35 years!
Apply anytime — doesn't show on slkin.
First trial of clean, stainless liguid Zemo
convinces! 8 different sizes. Buy Extra

Strength Zemo for stub-
born caszes, All drugstores. ZEMO
Cd .

GERSTNER Tool Chests

™ GERSTNER TOOL CHESTS
444 Columbia 5t

2 only the best are fgocd eacugh for renlly food
|nﬂu:unlcu. Free catalog for inachiniss and ool
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Bayton 7, Ohia
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dial and hands, unbreakable erystal, precision
tested, sweep second hond.
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BELL WATCH COMPANY
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ern route to Britain, Paris, Rome, Athens,
Cairo, Basra and Karachi, branching from
Athens to Istanbul, Bucharest and Sevas-
topol. A southern line would serve Cape-
town, 5. Africa, via Puerto Rico, Trinidad,
Belem and Natal, Ascension Island and
Windhoek, branching from Natal to Dakar,
Casablanca, Algiers and Rome. Pan Amer-
ican Airways, veteran of international
Clipper routes, would touch 46 countries
on a 50,000 mile schedule. Braniff covets
lines to Europe, South America and the
Caribbean, adding 19,719 new miles. East-
ern Air Lines would link Montreal, the
Atlantic seaboard, midwestern cities and
South America. Northeast Air Lines ap-
plies for 22,000 miles of routes to England
and northern Europe. Many others, among
them Greyhound, Burlington Transporta-
tion Co., Pennsylvania Railroad, Missouri
Pacific and Texas Pacific, United Fruit
company steamship line, Trans-Canada Air
Lines and Canadian Pacific Air Lines, and
the All-American Aviation Company—the
latter already doing a pickup service from
Kentucky to New York—ask to be included
in the postwar air transport picture. Note
that, gossip of trans-polar routes to the
contrary, no one wants to fly across the
top of the world. Instead, great circle
routes between ports of dense traffic will
apply. Actual flight over the Pole would
be uneconomieal, requiring costly bases on
the ice cap, where fuel and supplies could
be delivered only by air.

To take care of the anticipated conges-
tion in thi;fair a dmi:ade hence, the CAA is
planning safety rules, equipment, airport
traffic controls—and airports. In the last
three years we have increased the number
of airports capable of handling big trans-
port planes from 94 to 940. Airports of all
types total 3,000, Scon we shall need 6,000,
The biggest remaining market appears to
be short-haul traffic reaching smaller cit-
ies; only 52 of the 122 cities of 25,000 io
50,000 population have direct air service,
only 58 of the 143 cities of 10,000 to 25,000.

Tremendous plans are on the way. The
concrete had scarcely set on LaGuardia
Field before New York began its Idlewild
airport, six times bigger, on the shore of
Jamaica Bay at Queens, to be ready about
three years after the war. Oklahoma City
contemplates a $25,000,000 midcontinent
port with 11,000-foot runways built to land
150-ton planes. Hartford, Conn., hopes to
become a takeoff point for transatlantic air
ferries. San Francisco and Oakland plan
a 560,000,000 airport.

Although there is a common belief that
runways must lengthen as aireraft engine

Continved o poge 1564
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® You can’t get by with today’s gas-

oline if your motor is dirty, gummy,

and full of sludge. Clean it out, and

keep it clean, with Casire,

BETTER and SMOOTHER PERFORMANCE
or DOUBLE-YOUR-MONEY-BACK

It's as simple as that. Either your
motor runs better and smoother with
Casite, or you get back twice what
you paid.

Millions bought and proved Casite
last year under this broad gnarantee
—and solved the problem of dirty,
sputtering, sluggish motors,

Profit from their experience, Start
using Casite today. It costs only 65¢
a pint . .. is sold by garages, car deal-
ers and service stations everywhere,

THE CASITE CORPORATION
HASTINGS, MICHIGAMN
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SOLVE WOODWORKING
PROBLEMS FAST!

WITH NEW HANDY CALCULATOR

All in one fost, eosy-reading tecl — bit sizes for
heod, body and thread of standard sceews: nail
specifications; tool sharpening hints; comparative
hardness, weights, shrinkage, warping, ease of
working of various woods; conversion table linear
foat to board feot; slope por foot in degrees: and
an accurate protractor. And it's yours for just 104
as o special wartime offer from the mokers of the
fomous GREEMLEE TOOLS. Heavy, durable, var-
nished cardbeard construction —&" in diameter

ready te slip inte your tool kit. Send coupon now|
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power increases, runways equivalent to
one mile long at sea level meet CAA re-
quirements, which are based on the possi-
hility of one engine failing after takeoff.
Ajrport capacity is based on the number
of planes which can land and take off on
instruments in thick weather, and the CAA
recommends parallel runways for landing
and takeoff, with additional airports six to
ten miles away whenever plane move-
ments exceed 30 per hour during rush
hours, The need in general is not for bigger
airports, but more of them. Which may
give the helicopter its biggest opportunity
in taxiing through passengers from

No. 1 to Airport No. 2 or 3 to hop the feeder
line down to Emporia.

The air lines stand where the automobile
stood in 1918, where the railways stood in
1865. Private flying is just outgrowing its
rompers. There is no place in the world
more than 60 hours by air from your home.

The Voice of America Speaks

Continued from poage §

ground of actual bomb bursts and gunfire.

Wading through the jungle to the com-
mand post, he said to a Marine there: “I
understand I can get 110-volt 60-cycle
current here. Do you have it?"”

“No,” said the Marine, “but if you go up
thett:h-ajl antﬁrther 40 yards and ask the guys
up there, they might give it to you.”

“That's fine,” said Maypole. “Who's up
there?”

uJaP$.‘l'l

A bomb caved in his recorder a few days
later, but he had his record intact on mag-
netized wire.

Radio reporters have been bombed out
of bed in London and fallen out of the sky
into the Burmese jungle. Charles Colling-
wood of CBS entered Tunis with the first
Allied troops and raced all night to Al-
giers to reach a transmitter in time for the
morning “News of the World." Merrill
Mueller of- NBC, after being hospitalized
by a bomb in the Battle of Britain and es-
caping the Japs at Sumatra and Java, land-
ed with the first wave of Yankees in Sicily
and ducked under water with his type-
writer held over his head while Nazi planes
strafed the troops.

The Voice of America is many voices on
every continent and a multitude of islands.
When the Voice finally brings home the
good news of the enemy’s surrender, it will
have played an influential part in victory
h_v supporting the morale of our fighting

ﬁlx?ealung the morale of our enemies,
bnngmg the truth home to us and earrying
the truth to friend and enemy overseas.

POPULAR MECHANICS



Thank You, America, /or your

Tremendous Endorsement
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ZENITH RADIO CORPORATION, CHICAGO 39, ILLINOIS

There are cases in which deficient hear-
ing is caused by a progressive disease and
any hearing aid may do harm by giving
2 fulse sense of security. Therefore, we
recommend that you conselt your otolo-
gist or ear doctor to make sure that your
hearing deficiency is the type thar can be
benefred by the use of a hearing aid,
Write for Free Descriptive Booklet,

Address Dept. PM-6, P. 0. Box 69404,
Chicago 1, Tilinois

- -RADIO

pekfieg=-ye=—

RADIONIC PRODUCTS EXCLUSIVELY =
WORLD'S LEADING MAMUFACTURER

All Production New for War or Rehabilitation

COPTRIGHT iR4d, ZERITH RADID CORP.

JUNE, 1944

No
ONE NEED pyy 4 THAN 340

the New Zﬁ'ﬂlth

of he
Hearing :ﬁfg

Fresiden
+ Zenith g,
die Cor
Poratian
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THE NEW ZEMITH
RADIONIC HEARING AID

$ Ready
to
Waar
Complete with Rodionic Tubes,
Crystal Microphone, Mognetic Eor-

g{l’wnt, Batteries and Battery-
var Cirewlt. One model—no ™
coys” ... One Friu—&ﬂ .+« Ona
quality—Zenith's best. Coversd by
a liberal guarantes.

Accepted by American Medical Asso-
ciation Cowncil on Physical Therapy
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“"Hawaiian Wiggler

is best bait made for bass”

“Dear Fred: These fish, caught in Lake Washington
in the Mississippi Delta, are part of numerous
catches I have made with the No. 2 Hawaiian
Wiggler. They are further proof that Hawaiian
Wiggler is the best bait made for bass. When the
fishermen here saw these catches, they bought
all the Hawaiian Wigglers in town.”
—Sale Lilly, Belzoni, Miss.
Send for Free Catalog

Send for my free catalog which gives all the
facts on where and how to use Hawaiian Wigglers

and Jitterbug, my famous surface bait.
FRED ARBOGAST, 1606 Morth 5%, Akron, Ohio

Sale Lilly
Belzoni, Miss,

ELECTRIC oot el ovs:?qs Sﬁfﬁfﬁﬂ
al ter victory, t & -
OUTBOARD MOTORS /=g Bl e i e e

proved and batile-tested guide for your car,

* .

HULL MFG. CO.
F. O, Bax 246-D6 T

WARREMN, ODHIOD -

PULVEX
FLEA POWDE

While lhr._v lasi, these well-engineerad
factory-built, motors ofer you an

pu-luui-lr for E-LIHE and heolihfisl re-
laxution withont using needed gasaline.
Complete with adjustable transom bracket, till=
Fr sljp switeh and eflielent metal |bEl‘|PﬁlIﬂ.
Fower enough for boats up to 16 foot. .. ideal
for tralling . . . silent, stardy, simple. Operates
on ane or two 6 volt storage batteries. Pries

. B49.95, less hattery.

UNIVERSAL BOAT AND LUGGAGE TRAILERS
Will handle any flal, vee or roond bottom bost up te 18
foot. S-C Trailers are wu“-r.npinlrr\ed e Itu.rdll,'a'hul.ll

JUST AFPLY TO OME SPOT

with an all-metal chassis. Complete with ball-hiteh and T 1

hall, and tall Hght. Drap-eenter wheels tako standard size M EN DS
tires, Shipped in sturdy ease, TH"x 424" x 12%, which

when fastened 1o chassis forms utility body or lnggage D|SH ES
carrier for LML, load, Assembled easily and quickly

hr BERY 3ELE. Price 88950 less tires. Alia mends Furnburs,
Above prices are F. 0. B. Silver Creek, N.Y., or thru your glasswarn, loys, ¢

loeal marine or ’I"”'J“F goods
dealer. Ask him, or wrile for 4
deseriptive folder. Hetail orders “k J
senl ta the factory will be shipped A
G0 I Supply is limited. Fik

and luggoge.

L -E mi!

SILVER CREEK PRECISION CORP.
2 Mechanle St., Silver Cresk, N. ¥,

. SAVE WASTE PAPER . Duco CE“ E “T
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INDIAN
TRAIL BLAZERS

OMEWHERE . .

. cradled 'way up in the
mountains where few people ever get

to go . .. there’s a clear, blue lake inviting
you. The road up to it is too tough for a
car, but to a motorcyclist, it’s a snap. That's
the beauty of owning an Indian . . . it'll
take you to places you can't otherwise reach

. . takes you to good times and great sport

... brings you the friendship of red-blooded .

3

fellows everywhere. And best of all . . . an
Indian handles so easily . . . responds so
readily, and rides so smoothly even over
rough roads that you'll feel confident and
safe. Be among the first to own and ride
a new Indian when this war is over.

BUY WAR BONDS NOW
TO BEUY AN INDIAN LATER

Indian Motocycles Company
Springfleld, Massachuselis

Please send at once, a thrilling, action-
packed FREE copy of Indiam News. rus

MO T DODRIEY C L ES oo State. ...

JUNE, 1944



America’s Work Front|

UNIFORM!

OVERALLS

@ Carhartt's famous Master Cloth
work clothes meet war time needs
with the same high quality and com-
fort fit that have spelled extra value
for America's workers for aver half a
century. There's victory, too, in every
Carhartt work front uniform—victery
over wear and wastel You can al-
ways work in extra comfort when you
work in Carhartt's. They're built
roomier and really fil—backed by
three generations of the Carhartt family . . . & family
that has stood squarely behind American laber for aver
50 years.

HAMILTON CARHARTT OVERALL €O,
Established 1889

Detroit, Mich. Carhartt Park, Ky.
Atlanta, Ga. Dallas, Texas

On sale ot your local dealer's

MADE WORK CLOTHES

UNION
50 Years a Friend to Organized Labor

FILLS
NAIL
HOLES!

PLASTIC WOOD fills
old nail and screw
holes fast, for secure
hanging of dotrs, cur-
tain rods, window
shades. Handles like
pulty: hardens into
wiood-

Tiny, potented hooks snop on easily

without removing screen. One or more

potches repaoir average size hole
“MAVE A PATCH READY™

LOCAL STORES

NEW .. .M[ILT]PLY]NG WHm.E!MFLE

For Multiplying, Dividing,
Finding Areas, Circumfer-
encesandeveryday figuring.

No instruction book needed.
All information on wheel.
Just turn the wheel for the an-

EWET,

If you cannot operate It in five
minutes, send back in ten daya
and we will refund vour money.

Fits pocket or took box. Size
ahout 4x57 in leatherctie case,
Send Sle in coln (not stamps).

LA JOLLA SPECIALTY COMPAMNY, Box 272, La Jolla, Calif.

110-VOLTS Aﬂ}m CuRBERT

with EAT0 EOMVERTER Furnhh
standard 110-v AC from 32. 110
Ezl:l—v DG, Good deliverles on m
0 through 1500 watts on pricrity
u'l.
Good deliveries om 6, T145, 16 & 26 KW
AD penerators, Hl‘a‘r L] mﬁw MIIH-
tors, frequency changers and hi
quency generators.
KATO ENGINEERING CO.
39 Elm Street, MANKATOD, MINM., USA

Build: STEAM ENGINE

* A procision built and engineered

ngla eylinder, 3" scale marine

maodel, with clutch or réveris.

3 Send 5; 50 for 14 pages scale

rawings, 2 photos, Instructions.

@ 2 Photos and Description. ._# ..25

@ Rough Castings Kit..... i

@ Horizontal Flash H.nllnr
Drawings and Instructions .00

THOMPSON ENGINEERING CO, A0, oo moe.

' GRAND RAPIDS 1 MICH.

TRAILER AXLES, HITCHES, AND PARTS

B If you are interestied In parchasing trailer
pxles, hiteles, and othor traller paris, contect
us prompily. Complete hovee trailer blus
prints, $1.00. Write for free [Herature.
HAMMER BLOW TOOL COMPANY, Dept. 106, WAUSAL, WIS.

BUILDARGWELDER 20w .« %,
i)

For Light or Heavy Work. 230-200
amjreres. Complete PLANS Dho. ==
Baend today and we'll include FREE |
our Big NEW Catnlog.

LEJAY MANUFACTURING CO.
1347 Lelay Bldg., Minneapolis, Minm.

i ioge, mbs

in o0 foal akaringn.

Eﬂlﬁrﬂﬂﬂn‘&.’u

OTTAWA MFG. CO. €27 PINE IT-
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FHUM -ARCTIC BLASTS T0 SWELTEHING_THI]PIB HEAT

e s UR fighting men wouldn't give a nickel for equipment that let them down
ESie oo when the going got tough! The Evinrudes that serve on battle fronts around
i 4 the world must take things as they come . . . must keep driving steadily along regard-
less of fantastic extremes of climate and the rigorous demands of combat operations.

Evinrudes were ready for such service! Long before war threatened they were
“in training” for rugged assignments, anywhere. From polar icecap to humid jungles,
Evinrudes have been covering the remote waters of the world for more than 30 years!

< o i

ngle & trails, miles are medsu s Boat — moto ight are E.Am:.":

'Ih .l.lﬂdmlcmr ils, mile red :I:rmmm Boat — and !&11‘ th

in endless hours of labo ?}: ainful progress. But here an can cRITY
Evinrude-powered small boat hel gnre wounded jungle their powe motors, Underway, they * Im:u:"' Lﬂ;u.m can
fighters fast and merciful :rmpmt P front lines to the base, be “crash-landed” on beaches completely clear of the water,

3 On ileﬂﬂ'l Boats, as oa n:lrnrud: n[mfl,md:clniﬂ- 4 Mo mmmw faﬁtgﬁplmu use uniil 'Ihlr no

are on motors! es power many our ting forces, Then they will be
g{m];bgrhulh, d:usrmi.lNl boat to - n-a.xl e again , , . new' :::EEV lhe you
arming and landing boats with a ﬂ ty of T have ever :njn'_vndl UDE MOTORS, H.l[wwhna Wis,

«veRY DOLLAR YOU INVEST HELPS SPEED VICTORY .. . BUY MORE WAR BONDS

JUNE, 1044 169



WITH BOX
OF FILTERS

FREE! AND CIGAR HOLDER®

The patented filter is the heart of Medico
Filtered Smoking. Its 66 mesh-screen
baffles whirlcool smoke—retain fAakes—
and absorb moisture. When filter is dis-
colored, it has done its job. Discard it and
put in a fresh one— costs only ONE CENT.
Enjoy the benefits of Frank Medico
Pipes, Cigarette and Cigar Holders.

i ABSORBENT FILTERS
“_ﬁ'}r Tu-' F g
GENUINE FILTERS (] FtanK MEDIE
FOR MEDICD
PACKED ONLY IM THIS
RED & BLACK BOX

END DAMP AIR
with DRIFAIR

PROTECT wour valushle equipment,

tools, foods and furnishings from dam-

age! End dampnesa in your home or

workshop with amazing DRI-AIR. |/
Makes Dry Rooms, Healthful, Pleasant ||

Place DRI-AIR in any room, basement,

storeroom or closet, DRI-AIR absorbs

oxcoss moisture from the air. Eeops

IWJ“H dry. Prevents mold and rn.11dc'w DRI-AIR ]u]]a musty

odors; smﬁaru At keapa furniture and wood work from warping.
LUD'I-PJ!‘:’I'J.I Loxe DRI-AIR unit £5.50, 1 .0.b, Chiea 0. AR your dealer ar

order direct. Eend for FRREE booklet*

in War-Time.""
Achromatic Objectives

' Household Hints
Ehows how to gave food, clothing, foel.

TAMMS SILICA CO.

228« X M. LaSalle St., Chicage 1, il

.n.in.:'l:u:'u Foenl Lengih Pripee
T 1a3 SE.0D
3Imm FSOmm ik, (e
FChmm 150mm .50
S3Imm 140mm 3.0
ITmm 140mm 2.00

Send for free list deseribing many other Items,

MAYFLOR PRODUCTS CORP., Katonah, N. Y.

ENGINES IN STOCK

The G. H. q. miniature Fasaline rnx[nc
that really -operates is still available.
Over 100,000 sold to date. 1/6 H.P. Com-
plete with Aywheel and propeller, foel,
15 necesgories and full instructions. Fully
bench tested and ready to run. For boats,
planes, midget ears, ete. Send only §1.00
—Shipped Collect C.OD. Eome day. Send
2650 for llugstrated Catolog of hundreds of
kobby items and plane identification chart.

GHO MOTORS, Dept. BV, 40 East 21 §t., MNew York 10, N. Y.

J. H. WILLIAMSE & CO.,

BRUSH PLATING OUTFITS

. for autoparts, reflectors, faucets, bicycles. ®
Ho fanks necessary. Fres particulars.

GUNMETAL CO., AVE. M, DECATUR, ILLINDIS

HIJII..D THESE PROJECTS
HHHH mﬁl Imbﬂumm
Fattarnr—Bunbonnst Girl.

B:uhand '|'\#|‘.I=\.I , Hollaad FPair, E:A-ﬂ. all 4—

WRITE FOR
OuUR
TOOL DATA
SHEETS

BUFFALD, W. ¥.

wechala,
ting meny
CRAFTSMAN'S MODEL €O, Dept. P-T7, 2030 M. dlut m Mibrankee, Wis.

ELECTRICITY FOR ANY JOB
ANYWHERE

OMAM GQASOLINE DRIVEM ELECTRIC
PLANTS previde slestricity im locas
tians where it is nol otheewise avalls
abis, and for amengency standby sorvs
lco. Thousands of wnits are doing a
winning job in the war,

Sizes from 350 to 33,000
watis. A.C. 50 s BDD
cycies, 110 to 860 wolts.
D.¢. & to 4000 voits,
Algo dual A.C, and
B.C. cutpult models.
B, W. ONAN &
SONS, 1094 Royal-
wion  Aws., Minnes
apolis 5, Minn.

dbstasls plaally Jurncebad

ONAN
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= amTRACTOR
m SAW

Write for FREE
Book and Prices

OTTAWA, KANSAS

o Falls'l'raa--c“tn Ln

AMAZING BpooK FOR YOU
J[-u Ad Flm |: wants to semil povised BMa 14
talag. papes of wondworking ideas.
I: '\Il!l 'I.I! (] L'A".]H AINE in |mported
aeul A merican woods, supnlies, Thaoss alread
holding this eatalog—imsd for revised] st
CRAFTSMAN WOOD SERVICE CO.
2735 5. Mary SL., Dept. A-4G, Chicago 8, 11
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ofmgsphens, roprosenting

O N

&, Hected olr aspands el out af 2 pI
furg i i .-
K

coohing of only 2.6% of 1he beoke horspowae

L Sandard o wmgercive of
ohilude of 2000010 iz =127 F3
standard oir predsure is &7
Ibs. feguin. Ore pound of air
oecvpees pvalume of 24.5cu K,

. in rated power fight, plone picks up ow o
300 MPH, Impoct compresses oir ko 7.49 ﬂu._.l"
sq.dn., raises temperolure 167 One pound of
air now compressed 1o occupy 2.8 cu B

3. In enclosure behind engine, pressine l:frn-ps T
723 M. fagoin,, even hl'ougﬁ rempenatune if raised
te 1507 F. Qne pewnd row sooupins 310 cu, i

A Direct Approach to €Cooling

All aireraft engines are cooled by air, whether it
passes through a radiator containing intermediate
coolant, or flows directly across finned cylinders.
Wright has produced both types of engines, but
today the Cyclone, cooled directly by air, develops
more power for its size and weight than any other
powerplant of any type,

Years ago, air cooled engines were mounted in
the open, without cowling, While this provided
reasonable cooling, it created high drap. Present
powers and speeds have resulted largely from
improved cylinder finning and scientific cowling.

With each increase in number and depth of fins,
engine powers have gone up. In 10 years the rat-
ing of the Cyclone g has been raised 8070 with-
out increase in displacement. The latest develop-
ment in cylinder design, a forged head with ma-
chined fins, permits another 15% increase in power.

Eetter heat conductivity of the forged metal, plus
extra deep fing, make these new cylinders the easi-
est of all to cool, : :

In cooling an engine, still air is picked up and
swept along momentarily at plane sped, then re-
turned to surrounding air. Unless it I8 ejected by
the cowl at approximately the same speed with
which the plane picked it up, the forward velocity
which it retains represents a serious loss of energy.
The reduced cooling effort required by the Cyeclone
permits reduction of this drag to negligible values
in high speed flight, as shown in the illustration.

Simple and direct air cooling is a feature which
makes the Cyclone an economical source of power.
The payload advantage and ease of maintenance
means additional revenue dollars for the operator.

WRIGHT CYCLONES PAY THEIR WAY

JUNE, 1944
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ELASTI-GLASS'

Belts and Braces of vthe Future

10095 ELASTIC ALL STRETCH

Available now . . . In limited quantitics
at many dealers . . . gmartly fashioned
Elasti-Glass braces, with yielding 100%
full etretching comfort in wide range
of spuj t colora, Clip or 1!1:Ll»un ends
« « « Algo Elasti-Glass *'Strat-

| Hu?lu in Tan and Brown with

[ '.‘ handsome glant grip_ buckle..,

}\.). 100% stretching comfort ... 81.

*Fiasti-Ginas s an OROANIC GLASS and althoegh of almeat
m'lﬁ ml.ﬁ:lwlrouumnn l||ll.'l .r.:l Fl'rhdillu

bmred 11, b\. in |L|-'1‘F.|I.'I.:ﬂ Rm,
e lack s, g it.ﬂ'ﬂ. TR

/ Buch/baum & Co.

MAMUFACTURERS SIMCL (0NN

DEALER'S WOTE; L]mll:d siocks on hand at our New York, Chicago
d Los Angeles (ices,

PRELUDE to « PERFECT FINISH

Finish must
now meas=
ured in micro
inches. That's
where the new
Chicago
BOND

excel. They give
a precision
smoothness so

intensified that

EHICAGD

it passes any
surfaceanalyzer
test.

FV BOND is available in all types of Chicago Mounted
and Small Grinding Wheels—in all abrasives, grain and

grade combinations. It is the result of research and
experiment on hundreds of aireraft jobs.

Iclg Mounted Wheels are tough, long lived, depend-
abl er 300 sizes, styles and grains.
Chicago Grinding Wheels—Only ﬁﬂﬂ%
sizes up to 1" diameter for the A
duration, with W P B approval. f = i
Handeo Tool of 1001 Uses and g ﬁﬂ“: "
Hi-Power Grinders are still avail- " gutit e

able to all who have priorities. 1 “L'I- w
Send for Free Catalog ' ﬁt‘ﬁtﬁ
W
CHICAGO WHEEL & MFG. ﬂ'ﬂ |
1101 W. Monrop St, Dept. PM, Chicage T, Iil = =
172

Fuse Puller — Circuit Tester

i TESTS 110-250 YOLTS

When motors stop and lights go out, this tool quickly
LOCATES DEAD CIRCUITS and safely re-
moves blown Fuse. The Star Test Pocket Plier i3 made
of a Transparent Plastic having in one of the lega a
amall lamp in series with o resistance and can be used
to test 110 to 250 weolts circuit, The Plier will pull fuses from
10 to 100 Amperes. Thousands of Electricians find this tool handler
than Test Lampa. Pries §2.75 esch witheut Leads, $1.50 addi-
tlanal for Leads, plus“l0e postage. Can be abtained from (Jeneral
Elsctric or Westinghouse Stores or directly from ue, Onder NOW,
ETAR PLIER CO., 233 Canal §t., Mew York 13, M. ¥

This Horaeshoe Ring,
Handmade, Hand-
engraved, inlaid with

gimulated pearl, is &
ENOCEOUT! Shoe
and shank of beautiful
highly polished Monel
Metal is

GUARANTEED 20 YEARS

Tder] Qift for Mnn in Bervice. Bupply is limited . rush your
order] SEND NO MONEY. Pay postman on drli'v\err imcloding
207 tax and postage, EXACTLY £3.9E, NOT one cenl more,
Return for refund in five days if not delighted. Address:

AMERICAN JEWELRY CO., 275 W s

MASCOT SLIDE RULE

9 Fita the pocket. Quickly solves any prob-

lem in multiplication, di oM, Propor-
finA. Oivea the sguare, the uare  root,
logarithm and r#nipmcn!: of all nombers.

=z scnles give sines nnd tangents of aum-
bers.  Fine bluck oms on white cellulold.
Complete with instructions. Price in fabricold
cige B1.00. In leather cpses 31.25 Monoy back I
not ssfisfied, Special offer Lo agents and denlers,

[ MONITOR SLIDE RULE —§&" Dia.

Binde inwhite Vinglite, Same seales as Maseol Slide Rule, Complete
with Instractions. Withoutl case, $2.05, Loatheroiie case, 73e addn’l

TAVELLA SALES CO., 19-G West Broadway, New York 7, M. Y.

SAVE WASTE PAPER

and Peagy -Pal
GARDEN TRACTORS

SN

@ 1 to 9 H.P, Circulars on request. War limits prodostion
—We supply repairs for all SHAW Tractors sold in our

40 yearas in business.

BUILD YOUR OWN RIDING
TRACTOR—“WAR HORSE"” &

E
using old agto parts, powered by 2 H.P, o L_
Inrger nir-cooled cngine; or walking <ype
Garden Tractor 3% to 8 H.F. na shewn: or
convert truck or auto iato Facm Tractor.
Each will plow, cultlvate. Plaps for building,
in one doy; any one of above, pestpaid for $1.00
{atate which wanted) or abt 3 for $3.00. Money
Back Guarantes] = -
SHAW MFG. CO., 4508 Front St., Galesk-rxy Kantas
EEEe— AEEG Morth 4th St Columbus, Ohic EEE———

POPULAR MECHANICS



It’s called a G-E UVIARC!

« « « General Electric Research
announces a potent new germ-killer
to make the magic of ultraviclet
energy available for a healthier
pestwar world . . . to bring the germ-
killing powers of sunlight indoors.

" Befors AXPOLURD

| U

Short-wave ultraviclet energy from this 15-wart G-E Uwiare
killgdiseue-d:qnducin germs wherever they can be reached.

_the Uviarc looks much like the G-E Fluorescent
lamp, its chief output is ultraviolet energy instead of light.
Prafarﬂ#pw es, correch r'mlﬂtd, are essenital fo
avord the divect exposureof eves and skin of persons in the room,

&

This little General Elactric Uviare will kill the disease-

ducing germs in this jar of infected warer in
ess than a minute. An 8-wart Uviarc will disinfect
water at the rate of 100 gallons per hour. Such
irradiation leaves no taste.

One 30-wot Genaral Electrie Uviare will kill 905 of the
disease-producing germs in 700 cubic feet of air in one
minute. It will effectively disinfect air in a room 10x10x20

. every ten minutes. In larger mm:ﬁuch as this experi-

viarc is used, The General Electric Uviarc will be aui.lb-t'pr exten-

" o

mental schoolroom, more than one
sive nsfiin appﬂiwe_d eq'li*;ipmenrl: for disinfectin
air as, for example, in cabinets for storing steril-
BUY MORE WAR REONDS ized bottles and other equipment for bnbﬁ:s.

General Electric makes the Uviare but does not make fixtures for its use. For an illustrated folder
giving furiher information write General Electric Co., Division 166-PM-6, Nela Park, Cleveland 12, Obio.

GENERAL @) ELECTRIC

Hear the General Electric rodio programs: “The G-E All-Girl Orchestra”’, Sundoy 10 p. m. EWT, NBC; "The World Todoy"™ news.
every weshday &:45 p. m, EWT, CBS.
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~ SPEED
production! |

“Yankee™ Fine Mechanics'
speeding and simplifying production for industry’s
task forces. Designed to save time, trouble, and
money, their inhuill ingenuity is lengthening man-
hours on the home front, their simplieity, strength, ‘

Tools are

and compactness are upholding a reputation for de-
pendability. At war’s end, of course, they will again
be available where and when you want to buy them.
Meanwhile, the energy of all-out production is add.
ing new chapters to our more than half-century’s ex-
perience in fine tool-making. Treat your “Yankee”

Tools right. They are weapons of war.

Wlusiroted above:
“YANKEE™ SPIRAL SCREW DRIVER NO. 1304
A Size for Every Purposa

"YANKEE" TOOLS

make good mechanics better
Morth Bros. Mfg. Co., Phila. 33, U.5. A.
Established 1880

Hﬂmﬂm. qf“anh--Handrmn“ Tools

\

How to live with a pipe
— and like it

Pipe-smokers who wander along tobacco roads in
search of deep and abiding satisfaction are urged
to send for their free copy of “The Choice of Ex-
perience.” Here, in narrative form, is a brief and
readable history of Walnut . . . John Middleton's
master-blend of the world’s 7 finest tobaccos
« » » mild, fragrant, friendly, maturally aromatic.
It starts in a little tobacco-shop along the old
Philadelphia water-front in 1856. And it brings
in addition to the booklet, an ample sample o

Walnut. All for a penny postal addressed to John
Middleton, 1201 Waltut (Tobacco) St.,
Philadelphia 7, Pa.

AMAZING

nanov ADDING MACHINE

Can, Be Carried in Vest Pocket — yet Handles
Totalzs over $9,000,000.00

ONLY $25_0_ POSTPAID

ABSOLUTELY ACCURATE
TOTALS ALWAYS VISIDLE

ol ﬂ:l] ||ﬂ|.'ln UL can :I.lml bt il L

'l-u ﬂl'lj .:nmm i
in oficd, sboep and home, . ., . U [
Dusiness man, poceniinnls, slaslents, avery-

« Worked with a towch of the fnger.

'SEND NO MONEY

| Juat momd nama and addresa, Then pa

]

2" LATHE CAPACITY TO 3/4" . ..

AH I CREASE OF 509 WITH THE MNEW
SPEEDPICHUK ond
g “PRECISION" BREM COLLET

:El.miul.lmmry 1||-W|:|l-1nn fiks ..l.l-'lim Loan,

Bend_ & ouher 14 s thread

A Imil.l: JQL'IH'I ‘Iﬂ TE; eoll 8430 e,

rite for dAesler’s nome & Catalog *H™

““IHE all “Preciaion' collets and attnchs

GEMERAL DIEIT&HFINE-TU“L frﬂ‘.

265 Canal Strect, Mew York 13,

tman 52, 30 pius OO0, charges on deliy q
Or send E2.50 with order, and we r :l

nhum\e.\.—nvil‘;;rg“rnu abowt S0 cents &

mew posta

LEE’S SPECIALTY CO., Dept. PM-2, 25i5.5°. 80
WANT & & I'II: busi-
DO YOU :=.;T p“." g ,nu
FOOT mRREL‘I‘IDNIST
F..nrnlu ' this greatly
:lr-t-faulnn run s

high as £50-8100 wuvu'i:lj n.itur a :I'u'lt 'lH & hthl'llu trafning—
Bot medidal of nl:ln:.-p m nesded, no
Lo b 4Tth year. tﬂ :!l:hr !ru- bnn-k et.

%tephensun System of Foot Correction

ZB Back Bay. Baogton, Mass.

AN AMBULANCE IN 60 SECONDS IN ANY 2. DOOR SEDAN!

First-Alder In trunk

compariment

The new Swift Firs-Aider it the omwer to the
ambulonce problem! Cnce the brocket is ottached
1o the floar of any two-door sedon (mosily dane
in X minutes) you con convert the cor ta ae
ombulonce in 40 seconds. Does not mutilote cor
Comglete cutlit folds inta wmall spoce in trenk
eompartment, Gives better ride becovis potient
rides beteon asliis Mundredy in uwe by palice,

vheriff depts., Stote police, war ploabs, dactar,
oirports end hespitali. Weighs less than 72 lbs

Righl: First
Aider swings around
fo discharge patient,

Frice only $125.00 FOB Saginow, Michigan If
your decler connot seply you, write for litera
ture and order direct. Immediate delivery=no
pricrity oF raleeg tequired,

SWIFT BODY AND EQUIPMENT CO. INC

Diabsibutors inguiries invited
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ful publications that give
you expert answers fo your
home shop problems
— inexpensively |

REE!

A handy guide ia use-

New, complete price list of

Pupulur Delta-C(raft Books
e und Plans

Editor, Delta-Craft Puoblieationa

THE DELTA MANUFACTURING COMPANY
G81F E, Vienna Ave., Milwankes 1, Wisconsin,

FPleaso pend me—wlthout obligation—my free copy of

HII.WAUKEE A

Just in time to help you get set
now for Fall fun in your shop!

A b:and new price list on low-cost Delta-

ublications. Practical, easy-to-under-

smnd ooks—with plenty of drawings and

pictures — read by weterans, beginners,

juniors for expert advice on what to
make and how to make it,

Valueble Informatien for You
Here is quick reference o books and plans that
pmnde you with hundreds of ideas for fun and
I: . + « help you to produce ﬁner. bmet-
kinn- work — quickly, easily, safely. Delta-
Craft publications come from the makers of
famous Delta Power Tools.

Every Idea Shop-Tested
More from your tools is the objective of Delta
editors. obnf finest T.gcis in ttlh:hwu"d cmk[ l:u:?
out a alone — but wit e proper knowl-
],{nu can pmdul:n! prof uuunaflmkm_g woirlk
that wins admiration.

Delea-Craft projects give you the necessary -
by-step |n:1!ru¢t|i:ns EL mem has acrually
been built from the plans llﬂl!d in the new Delra-
Craft price lisc—every idea has been shop-tested |

Your Copy Is Ready for You

;-nur FREE price list now — learn what
is available to help you :dﬂm reater mastery
of teols and operations . . elp you enjoy
every bit of the fun your hoeme sl:mp can Uﬁer you.

Frea Book! In addition m tht rice list, we
are glad to send you a co “Happiness is in
our hands,' a story of un and profit in your
ccraft shop.
Send rodayl Use i'br roupon below.

tha
new, complete price list of popular Delta-Craft books and
plans, also my fies copy of “Happines s in your handsg. ™

JUNE, 1944
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ZLook out, Lass,
Nere we Come!

BASS senson is here again, and the hig
pnes are lurking in vour favorite pools,
lakes of streams. There's no thrill
guite like your first sirike of the
sepson—if a big ole’ Bass, North-
ern or Walleye has hit your
bait, And the theill is even
Bigger if you're using a
P& K WHIRL-A-WAY
—or MOUSE, the best
bass getter of them
all.

P &K
WHIRL-A-WAY

A leapin®, whirlin®, divin®

fool—a lure that fish fuat

ean't resist.  An underwater
Iure on slow retrieve —g gar-

face lure when retrieved fasi,
and with rod tip held high, Fish

ean’l spit out hook. In elght

fashing color combinations,

at only £1.00 aach, Hes your

dealer for this and othar

write for Free
Copy of P & K
Coelar Catalog of
complele P & K

i i H -
F & K fish catching lures H’,:‘ hﬂg.:n“;d:
and accessories, or write to cateh fish.
direct.

PACHNER & KOLLER, INC.
Z428 ARCHER AVE. CHICAGO 8, ILL.

- e MORE
BONDS

SAVE

Valuable
Paint
Brushes!

RESTORE OLD BRUSHES. Use Dic-A-Doo Paint
Brush Bath, Bring valuable bristles back to useful
work. Remove every frace of old, hard
paint. SAVE NEW BRUSE {ES, hard
to buy, Keep bristles soft—clean—
flexible. Buy 5¢ package . . . good
for several baths, or 10# box, at
Paint — Hardware — Five & Ten
Cent Stores. The Patent Cereals

Co., Geneva, N. Y., ma kers of
Dic-A-Doo Paing Cleaners.

DIC-A-DOO

PAINT BRUSH
BATH

This is really it A brilliant white plastic
coating to beautify walls of bathrooms,
kitechens —anywhere. A post-warscien-
tific discovery. A true plostic, yet you
apply it with a bruth; when dry, your
walls are coated with a long-wearing,
high-gloss film of white plastic thal
will not scratch.

* MO BRUSH MARKS
* NON-YELLOWING

SYNFLO s made of
same ingredien!s as
madern plasticarticles.
lidreitoa !uup'h finiah
thatcon be scrubbed or
washed like porcalain.
The Finish of tha fulure
=ready TODAY!

Money Bock Guorantea
Ho. 1 for walls, waed-
waork; Mo. 2 for furnl-
fwra, Pure whitel Or
con be finted. $5.95for
gnl with Special Thin=

ner, express propald.
\‘llll:hﬁl CODifdesired.

SUPERIOR PAINT AND VARNISH WORKS

2256 NORTH ELSTOM AVENUE -
176
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CRESCENT TOOLS
qfn Mﬂ-"ﬁ fo %tﬁ

ASK YOUR
HARDWARE
DEALER

Try Anti-Gray

Hair Vitamins
Plus Wheat Germ 0il (E) Vitamins
ON THIS MONEY BACK OFFER

RESTORING GOLOR TO GRAY HAIR WITHOUT
DYES IS SCIENCE'S LATEST MIRACLE

If your halr ja Erayy, Erny streaked, fnded or off-color, modern
sediiscd affers new hope w11.|m1|1. dytlltr A lmel nl’ certakn vitamilns
in your datly diet can cause hale t wm gray. Improve Irl:rut' diet,
:Ilclk sxira supnlles of these “‘antl gray halr vl.ltm]mr. by siEnply uk
m lhe original Z-way Pansle ¥Vidamin treatpment.  You (oo may be
amazed and delighted 16 pes the gray sprosd stopped, resjoration af
noral notoeal ergnal eolor to the halr ot roots, temples, li rting,
I great improvensmt 0 your halr beaowy,  You can now test Panotes
yourself o an iron cl punrantes et leaves oo room (or dnuhr_

FIN-!TEi ig different=it not only contains a E_uwlrrqu lupw
Hair®" Witamins but ““stafM-of.life' itamin  (E} hllt
ﬁlrm tl-ll s well. nnalod |5 mod a hale dye. Yoeu have nothing o
fenr e mess, 0o fusd.  You can test ssfe. bealthful Panates
'ﬂh!‘lltl‘ra'ﬂl-i ROW dyd your hale or not, Because Panaies Yimins work
Trom within 1o check :ru].- spread mmd lierally feed notural color
boek §nig the halr roots,
When tho blond docs nat pravide the propor slemants,
l1||a.I ]nu-untury that monufsciures color ahuls down An
F EFeWH frray,  'erhaps yod may need the vitamins
|I'I- Pﬂ-l'l-ﬂﬂ‘t Make this test today.

SEND FOR THIS INTRODUCTORY
TRIAL OFFER TODAY

P D e e, 2 4 Py

. SEN NS TONEY pus oShnah e 00" oty

5170 and we pay postage.  Or, i you wand more of (e
;’ﬂ““‘ Pnlmm ll l:rrll._!' Hair vllu“l!"?rmrﬂ wwile pu-
mir,

! Hamine and
i e

w’m..imﬂ petlaaga Lhe 3 Hlmlmﬂ:hﬂm mey ha the
womderiul Emay-waY anEwer Lo hlu: bair colar worrkesl

NATE CO. 5

egt, 240.E, l‘rl 3 5. WIGHIGAN
POPULAR MECHANICS
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® A pliable Plastic
that plugs holes in and
around screens, case-
ments, drainboards,
sinks, bath-tubs, etc.
Stops rattles.

In winter weather-
strips windows.

MANY USES IN
THE HOME

Keeps out dust and dlrt
mosquitoes, flies, ants and oﬂler insects.

Easy to apply. Unrolls like ribbon.
Adheres to any clean, dry surface. Just
press into place and it stays put. Does
not shrink, crack or chip.

About 80 feet to o roll.. At
your Dealer's or $1.25 postpaid

Send for Circular

J.W.MORTELLCO. £ >

522 Burch 5t., Kankakee, Il =

TAPE WORMS
ROUND WORMS

(Ascarids)

HOOK WORMS
WHIP WORMS

- e VOUL mjm}mrdagajnﬂzbﬁem

witt PU LV EX
st WORM CAPSULES

(Fsed by leasding broediers. At leading pot, drog. department stares, S0c
& peckape [doable size, T5¢). Packed two ways: far puppiss, Tor dogs.

Do you WORRY

Why worry and suffer any
longer if we can help you?
Try a Brooks Patented Air
Cushion. This marvelous
applinnce for most forms of
reducible rupture permits Na=
tura to do her part— holds
maost ruptures securely and
gently—day and night. Thou-
sands made happy. Light,
neat-fitting. No hard pads or stiff springs to chafe
or gouge, Made for men, women and children.
Durable, cheap. Sent on trial to prove it. Never
#old in stores. Beware of imitations. Write for
Free Book on Rupture, no-rizk trial order plan, and
proof of results, All Correspondence Confidential.

Brooks Company, 158-C State St.,, Marshall, Mich.
JUNE, 1944

W'r;re u:-r
E \’ "'lf..fl‘b .I'

r\ Al 4!."\’]’ Jilled
w:l'.»m-g.rnﬂ.)rk

frictures and sforiet.

"LHARLEY-
DAVIDSON

MOTORCYCLES

———
Alwars write your name amd [wll addreess elearly when
answering advertisemenis.

Teg cofr
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“Wiar Woutd T Do

WITHOUT

—says many a man. For this handy Iron Repair
Cement does so very many needed repair jobs
quickly, easily, effectively.

Keep vour heating equipment in repair with
Smooth-On No. 1. Stop leaks, seal cracks,
tighten loose joints and fixtures. Repair steam
and water pipes, boilers, tanks, pumps, radi-
ators, aute cylinders, crank and gear cases
promptly. Tighten tool and utensil handles,
drawer pulls, casters, bolts, screws, ete., with
Smooth-On. No heat required, no experience.
Sold in 1%-o0z., 7-0%.,, and larger containers by

hardware stores.
* FREE *

Handy Repair Manual

Clear, simplified directions for over a
hundred repairs. 40 pages. 170 dia-
grams. Pocket size, convenlently In-

dexed. Yours for just mailing the
COUROH.

Smoaoth-Om Mig. Co., Dept. 37,
E70 Communipaw Ave., Jersey City 4, N, J.

Please mail ma my Smooth-On AManual,
MNEMIE ; sus v rrassrme sanaas sas an R s s Bt a b d b
Address .. - - . - .

Doitwith SMOOTH-ON

178

Handseme, 12-page smoker's gulde describes,
illustrates scored of swesl-smoking pipes, rare,
tasly i(obaccos, hesatiful pouchea, humidors,
ele. Many oxeellent gift ideas, espociwlly for
pervicemen, You'll prize this pleasure-packed
bool, It's FREE—wrile today. Lane Tobaceo
Lid,, Deept, M-, 122 East 43nd BL, New

York 17,

LANE TOBACCO, LTD. SIMCE 1890
Decorative Decalcomania
Imported Degi of all Hize
Transfers aﬂ ';‘}!m'n—ﬁlngmrl. “Fruit::
Figures, Dogs, Horse Heads, Ships, Juve-
nile, Tropical, Chinese, Peasant, onial,
ir_.lqy, Borders, Initials, ete., Jor Fur-
nibure, ra. Walls, Trays and what nat.
Catalog with 500 illustrations in
Color sent for 25¢c. Deductible on first

order of £1.00 wp. L. C. WELLS® Dept.
PM-46, 25 unpm_nh St., New York, 10

BUILD MODERN STREAM-LINE

Three-room house 2204 a8 low ae 100, b
Eu'uu. 820, for malerals. Cement compos
ons, Ten formulas. Now easy way to 1

1 -

¥
100 money saving idess, Mo painting. 1
lifetime. ]gm.ma:!m . Roof, walls and gutiems
in . armn bullding= for o few Einrs.
Mahe doors and windows, Homempde eguips

ment io make bullding blocks, panels  and
Aoor amd wall tiles in colars with moids,
woondog) forTeE, ar trowel,
B

cost. Also fumiture hnd Lovs, 5
ilestrnted book of Insiructions, S1.04 with
VA0 War-Time Flans,* Earn $10 a day,

th Awvé,, Dept. PM, Omaha 5, Mebr,

wafe Bookled,
ﬁl INDUSTRIES, 1318 So.

ag
HO

* SAYE WASTE PAPER *

Can’t Keep
Grandma In
Her Chair

She’s as Lively as a Youngster—
Now her Backache is better

Many gufferers relieve nagging backache guickly, ones
they digeover that the real eause of their trouble may
be tired kidneys.

The kidnevs are Nature's chief way of taking the ex-
cess ncids and waste out of the blood. They help most
pecpla pass about B pints a day. 3

When disorder of kidney function permits poisonous
matter to remain in your blood, it may cause nagging
backache, rheumatic pnins, leg paine, loss of pep and
energy, getting up nights, swelling, pufliness under the
eyeg, headaches and dizziness.

Don't wait! Ask your druggist for Doan's Pills, used
succesafully by millions for over 40 years. They give hap-
py¥ relief and will help the 15 miles of kidney tubes flush
out poisonous waste from your blood. Get Doan’s Pilla

POPULAR MECHANICS



Hnme repairs can be handled at the
drop of a hat with Weldwood Glue,

Mixed just by adding tap water to the
powder, it can be used at once, sets fast
(jobs can be light-worked in a few
hours) and it makes a permanent bond.

Used and accepted by the Army, Navy, i
Civil Aeronautics Authority and Mafi- -
time Commission (in the manufacture
of war products from PT boats to air-
planes) this plastic resin adhesive ac-
tually welds woods togecher,

Your hardware store or lumber dealer
has handy packages of Weldwood Glue
in 10c, 25¢, 50c and 85¢c (1 1b.} sizes.
Get a can today or send 25¢ and your
dealer’s name for a trial 314 oz sample.

heacing,

UNITED STATES PLYWOOD CORPORATION |
Weldwood Glue Dept. 74

“Makes the glue line the SAFETY liwe"

Weldwood Glue Has Everything!

¥ Tremendous screngeh. 2. Warerproof, baceeria-
and m:-pmnﬁ A Quick and easy o use. No

cold, quick setring. 6. Stain-free. Supply Neited
due to Uncle Sam's war needt,

= WELDWADD

Blastie Raestn
55 West 44th St., New York 18, N. Y. ATERpasor cut

No waiting. 4. Economical. 5. Applied

PLAZITIC REEZIN

WATERPROOF GLUE

Progressive Radio

Training Kits

Lafayette Radie Cerp. radie training kits are in
use by U 5. Army Troining Schools, Signal Corps
Courses and other instruction centers, Hadio fun-
damentals, through basic receiver and transmitier
operation, may be deslgned areund
eze kits, They include all re-
quired components, including wire,
hordware, elc.
Cur Special Schools Divisien has
been expanded o provide com-
plote consultation service
Write for FREE Brochure which |
gives detailed informaticn,

LAFAYETTE RADIO CORPORATION
901 W. JACKSON BLYD., CHICAGO 7, ILL., DEPT. P

ANYONE, ANYTIME
CAN MAKE PHOTO-COPIES

QUIGKLY

PHOTO- COPYER

$5500

FAST, PHOTO-EXACT COPIES
IN ANY OFFICE OR SHOP

CRAFTSMEN—STOP RUST WITH

® FIENDOIL ©

Protect tools, clean and coat them with this anti-corrosive
fawored for years by gun anmd tackle users. Get (& now at your

Sports or Hardware Store.
2 oz, Bottle —35¢
McCAMBRIDGE & McCAMEBRIDGE CO.

) AUTO ENGINE SPEED CONTROL

GOVERNORS

Give constunt speed to wny sulo or
for power, Fully guarantesd. Simple
Instrections, 00l ring bearing $13.00. Ball bearing $10.60,
Prepaid. Also sdditional carburetor butterflies. In Montreal,

truck ana when used

T648 Wiseman 8. Latln. Amer, Enst Aslatle Co.  Free
elrculars, CANDEE, Z641-R 5. Hill, Los Angeles-T

JUNE, 1944

exact photo-copies of anything up to
]imiﬂltt‘i Sleno-copying, tracing, p -
reading. Photo-copies direct from letters, records,

Same-8i2e
187 22", &

pictures, blueprints, trgl:a'ngs-, receipts, shop orders
—anything written, printed, drawn, photographed.
Accepted as legal evidence. Copies from maga-
zines or books, No end to the uses of A-PE-CO,
Meeded by all departments. Thousands in use.

Mo Camera— Mo Film — Low Cost
Any office employes quickly becomes expert. Low cost
per copy, lowest investment in equipment. Saves other
equipment. Simple, fnst. No foousing. Conserves moan-
heure. Put A<PE=CO on any nvailahle desk or table, Jm=
mediate delivery. Write for A-PE-CO folder.

AMERICAN PHOTOCOPY EQUIPMENT CO.
2848 M. Clark 5t. Dapt. GF-64 Chicage 14, lllinols

Representatives dn Pringdpal Cifes
fr Canada: Rallway & Power Engineering Corp., Ltd.

FIGHT WrmTH WwaAaAR BONDS

] SAYE WASTE PAPER L]
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CONDENSING WELL traps

and retains moisture .. .

FILTER sucks in tars
and bhitter juices . . .

“SURELOK" coupling
won't loosen: holds

DRILL PRESS OWNERS*?

nmzfs 1 TooL wWITH 5 DISTINCT USES
THE BARRON MULTI-PURPOSE

ROTARY WOOD PLANER
PLANES & suRFacES - paneLs & seans S Fg 50

ROUTS & GROOVES « RABBETS = TENONS eompuTi
STEEL TOP AUXILIARY

DRILL PRESS TABLE'

EF Converts AMY drill pross
into a timeé saving, low cost planer;

panvier, tenoner, efc. Swrface Bne Hos 300 sq. dn. smonth work
iahen all types of tough grained and surface. Equd rmdhwph:lwrt .
knotly surfeces G0 agate smoothness. ::r"gh.,_rp“" ""'F""-u-ls
Safe!  Guaranteed harmless to drill i il

proas. Thousands new in use, SO0LD
04 MONEY BACK GQUARANTEE. Full _.
refumd @n § fay trial. Shippod propaid N
an receipt of 57 .60=or C.0.0. YOW
RISK MOTHING. Free literature.

filter in stem when
bit is removed . .

Selected
Lightweight
Briar

FilterWell is the most satisfying pipe
%1 ever bought. Safeguards smoking
two ways . . . with -to-replace fil-
ter that absorhs "IN rs'" (tobacco
sediment) . . . and an in-built well
that prevents "'back-firing” of moisture
into the mouth. Result: sweeter,
cooler smoking in a clean, dry pipe.

Henry Lecnard and Thomas, Ozone Park, M. Y.
tartlmEverybody,
% n chin Klealrouis
.a...u--. Fal pam
make your own
'1'|.'|.lr|.||wm.—'l.m lll'w—['lr!rlel:iw Attazh this }-llwm
i pimen of rardbcard—transmil cecversslion o
wsde plen transmsittel 1o distant places, Mot In

mom. |
ferestlng, ehecizical ppgarnius ever discovered. Enablis Foil
o perform hesdreds of oyperiments. Ho tiny & ean be tobs

ifg“?-aiu daptng « r;f.‘!-'l’h I'l :T“hmndu;_hd ::nilnpl
Eieck utgon ineluding - i
than ek bt o o0 AT L ssaru Beed e peer i nbametpaid nnly A 1. 0.

Elecironic Products Company, Saint Charles, TIL

Sherrill compasses,
after war, will guide

)

other millions as to- AUTO
day they are guiding R
U.5. Army vehicleson BOAT

the way to Victory.
SHERRILL

RESEARCH CORP.
FERU, INDIANA

PRACTICAL, PROFITABLE

Low Cost BOOKS

POPULAR MECHAMICS OWN PUBLICATIONS
Books for self improvement, to heln
you save money on repairs and alte. .-
tions, for hobby enjoymenlt . . . and
. way to earn exiroa monay.

ey

COMPASSES
TOMORROW

-

Welding, Brazing; l-ullk; ':'2!
NG ssssavsaasassas
¥ﬂ'ﬁl o lﬂﬂ Bl :H;_l:“ .t._-.'!n]..lﬂ "w e make and Use Sgul

e m’:'....'.‘ ],,a;.',,' oLk wm: |.u Make (1944 Volume)
Conerete Handboak [(new).31.50 50
o work for wourself, others. 5 wolumas mow D !'ﬂ
Your Car, Save S100 Yearly . 51.25 Boy Mechanic .....cax-. [ $2.00
.Im-u rt iFs, She Phate Guide , ... 00000 Si.28
lml# ----------- 1] Maka m eguipment, better
m atar kinds, Eany. pletures
& I.Hll'll.r, (1944 Maoney ﬂlhm# Formulag, ,$2.00
. 20 F'a.lntmi: Furnjture Finishs
5 \rnlumu ‘Row 52,50 g Ropairifg (new) $1.50
Garden Boeak .. ... ... SO0 The Foung Craftsman (new)
Make your ewn furnihingi. Over 450 casy-projects.$1.00
POPULAR MECHANICS PRESS, 5=t 545, 200 East
Ontario. Chiesgs, 11

KRW ARBOR

MOMEY—DO BETTER

aleﬂ]g;u

work in the end.

KRW Bench Type Arbor

Presses, 3 sires
HNo. 87-P ’,? Ton, $13.25*
Mo, 87-0 Ton, $23.00%

No. 37T-M

®*Pricas F.0O.

3 Ton, $33.00*

B. Arcodes N, ?
Siightly higher west of Rockies
Btand {llustrated extra.

MEEDED IM EVERY SHOP—SAVE TIME AND

No gshop i8 complete without a emall arbor press. Press-
ing and squeezing operations can be dome better and
faster on & KRW Arbor Presa.
hammer methods—they generall
BEW Factory-To-
you greater value for ¥your

K. R. WILSON, 17 ank St., BUFFALO 2, N. Y.

Builders of Shop Equipment for Ford Dealers Since 1916

BENCH TYPE AND
PRESSES HYDRAGLIE _

WORK, QUICKER.

Btop using wvise and
deliver spoiled
ou Prices glve

Order today.

ERW Hydraulic
Presses are built
fn 25, B0, 60 and
76 ton sizes, Prices
start at FLUE.00%.

money.

180

POPULAR MECHANICS



THERE IS NO SUBSTITUTE
FOR EXPERIENCE

JOHNSON
SEA HORSE

_; JOHNSON
SEA-HORSES
jor Dependability

Crilling
Milling
Grinding
Fitting
Filing

Solve Difficult Angle Jobs

Quick, accurate setups &t any ongle. Fnd
mokeslsify  metlods —time  Joks — pojecs
tions,  Tdeal for tool rooms -l.'lr 'I."II.HI-'IF
warriah e, Accisraiely kned
lusted, Unes aH It =tays

'i'u daws hardencd ult'z o
plalin op groaved, EI. 1 L'
to ¥ Jaws. Ordern I'I.Iltﬂ o
fant et Tatin orly.

ou may quallfy. Weire,

Chicage Teol & Engimesring Co,
BIGS South Chicags Awve,
Chicags 1F, 1ii,

Sand for Free Chreulsr

'l“llel‘ﬂl! ?q'li-LE- GL'EHA-

wets Line, glves many u.".

WRITE FOR FREE BOOK showing how  FREE
CARMEE ARTIFICIAL armes, legs have PUT
THOUSANDS BACK ON THE paviRoln. BOOK

Every limb made to it individusl amputation,
World-wide recognition of merit since 1904,
BOOK SEMT FREE—ulviee whether intercated
in leg or arm—nae obligation, send for it now.

CARMNES ARTIFICIAL LIME CORP.
Dialare and Represenfapneg Every ulerg
H0E-M Eask 1Zth Hanzas €ity. Mo,

£ GENUINE U.S. BARGAINS

0. O, WooL I-I.IHKI'I-'I {USED]} . 5*--5

HEII! CAT MOSQUITO METS

U, 5. ARMY PUP TENTS H.I'IID'I . : !ﬂ

Illthi!r Waed Army Caigwon llhnu with
-

SRt Rl ealght pac pale wieh iy

Thoasand sof Other Bargainsin Militery Ouedoor
& Sport Goods for Hencer, Farmer Scout Send 10g
for 32-pape caealog revurnsd with frit ocder,

A and N SUFPLY CO.

4724 LESTER ST. RICHMOND, VA,

JUNE, 1944

A uions

of man-hours of
experience, from
over a score of
years,gointoevery
Sea-Horse out-

board motor built.

DEALERSHIPS

All Sea-Horse outboard motors monaofacs
tured today are for the armed services nod
essential needs. Bat if you are interested in
handling and serricing outboard motors af-
ter the war, write us ROW=n0 matter where
you are looated.

JOHNSON MOTORS, 400 PERSHING RD.

WAUKEGAN, ILLINOILS

DO YOUR DUTY = BUY WAR BONDS

DO 5 EXTRA JOBS WITH ONE RULE

7 @=INSIDE
MEASURING

5 AS
CALIPER

A=FOR LAYOUT

In addition to it Lssellur
standard bench measuring,
chis & foot steel tape will

erform 5 cxtra jobs,
I]}‘ ime-saving ""Sereamline”™
comes equipped with
lever-lock, spare blade and
with graduarions on both

spore blade,
........... ——
sides and all edges of blade, -ll:tlrlm Mig. Co., Isc. '
" SUISE 1360 S, LY.C. DL F6 &

Branch:541 3. Spiing 51., Los Angedes, Catd, ! Enclosed plecss Ffnd $2.85,

iher & ft. Streomline with spore?
™ 1 B 1 blade.
| ’ | 'l i Name

' AND TAPE RU 3 Address
tidutaftalidy

11—

------- -
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Rdrrior

Send today for NEW, FREE BOOK of NAMES

You'll get a big kick out of the meanings
of people's names in “WHAT'S IN A
NAME?" We'd like to send you this
booklet free because we think it will help
you remember what our name means:
“ETHYL is a frade mark name. Lt
stands for antiknock fluid made only by

the Ethyl Corporation? & = =

Send coupon for Y
free booklet. It gives porll ||
meanings of over 500 1 & maME S
names. T o

; |
I "WHATS IN A NAME? l

| Dept. PM10, Box 53, New York B, N. ¥,
I Please send me a free copy of “What's in I
a Name?"

|
.............. I
|
|
I
|

| City & State

h—_—_--.——__————_-’

the MODERN

Test-O-Lite

AL
@ THE NEON GLOW ~
. » - LOCATES TROUBLE

INSTANTLY in clectric cir-
cuits, fuses, cul-ouls, malors,
radios, opplionces, Tesls
avarything elechical Fom
100 1o 550 volts, Indicates
hok or grounded wires, Tells
AC kom DC. Far su-
= petier te ordinary
“ elumyy test bulb,

‘ PUTS “FINGER” ON THE
TROUBLE SPOT--QUICKLY

Saves greciaug time. Indispensable in shap
&F hame, Ha patenbted safety festures.
Vest pocket size with clip. Lifetime guar.
antee, List £1.50 (Prierity AT reguired)
Purchase through regular electrical dealers,

TROUBLE SHOOTER

L.S.BERACH MFG.
55 Dickerson 5t.

CORP.
Mewark, N .1,

OUTLETS

ana euin s DARK ROOM
A ook for amateur wnd profossiansl sllke Jolnt autharship

L 13 48 di Tl 111 i[lrﬂn Inﬂl.l1. Ir
H. 2] REFAME O untrations. .:ﬁwphrn
architects, buk 52 postpald. Mestor Barrebt, mn qut calif,

- POCKET TOOL -

thwrvpﬂn Inu!rul:iur and & member of Am

E'nl

Handy, useful, something you nesd
many times during the day, Regard.
leas of whereé You wor| n the fac=
tory==nround the home==om the fermethiz patomted **Luc F i
pecket tool will be worth its small cost many times over. adn
of case-hardensd steal—1%" thick—I1" wide and 3% long. Seorew

driver, rule, ulrn. wreach, wire splicer, tmek puller, battle

opener, friction wan opener, wire Insulation stripper and ether

uses, Send only E.Eu in esins ot nnll—l.nd get yours, postpaid,

'rlulu they last. Salbisfaciion puarantesd your momey back.
YATES MFG, C0., BOX 208, LAKE GEHE\"H. WIS,

eNewr Designs in

Modernize Your Gun! Improve Your Score!
Most durable grips made. Positively un-
brealable! For Colt, Smith & Wesson, Hi-Standard.
;"Liﬂas. Il.:ll r & Hﬂuurru in & wide choice of baaurifil
eslgns in ivory, pearl, walaut, onyx, eto. Low pric T

CATALOG. Tealers Wonted. . B T

SPORTS, INC., (Mirs.) 2050 N. Clark St Dept. P-, Chicago, Il
® SAVE WASTE PAPER e

Get Pre-Flight Training- Fasy - Quick!

“The Models the Men
in the Air Forces Build™

Build Cleveland Models

Grumman "AVENGER” TBD

Heavily  armaored. carrier-bassd  to

||l;_||":'|||n-|r af Mllluu"" Taland fassa. dream."* ‘GI-'llllh:.Hgl’-l

Grumman “HELLCAT"

Comsidered the world’s most
carrier-shased plane. t‘u]]ﬂl the pilot's

36" Industrial Training Models

anmd Mying

ldeally suits both classresm work

Bulld these Lig 3-
ft. span models,

'F.lt 'l'?'.l' Curtiss P.40

l"“""""‘“' SWarhawh' {shawn)

Renlistic benutios.
Kit T74: Messer-
schmite ME-168 it Tr8: Hawker
o Fe s B LU Kit TES: Lockhesd
g -3H_Lightning'®

Kit 'l"ln:l. PF-5L ““Mus-
tang'

Ca¥ Mhgter

Each Complete Kit, only $1.50

1) n T h-‘lw.u:; Bl
B e Fiios 44,00  Eiviy Mosel ki U $3.50
b &lm‘l 8¢ for new Mo, 41 i
T — e tatalog {nons free). = —_— _ g
Enars Far Hours'* = — = e ——

Build America’s Biggest 51 Model
BUPER CONMDOR Soarcr—=Stronger, long-
or fAighis, more gracefiul BOes, cons

miruction nm:u.-l:Ll!:-n $1 nu
L]

evier 1o build., Kit E-5018, only.

Ensier than

CLEVELAND MODEL & SUPPLY Eﬂ. ity osel AITCrare Binke 16187

182

e E-H' your dealer first. If he can's mupply
| ¥ou, grder direct. Include 15e extra for
| Pﬁﬂiﬂf—mimiﬁ charge on all orders.

4508D55 Lorain Ave., Cleveland 2, Ohio

POPULAR MECHANICS



CameERAa Fans!

Write for

NEW, FREE BOOKLET—

“"How to Care for Your
Photographic Equipment”

Timely, full of helpful hints. tells
you how to conserve your photo
equipment. Gel your copy NOWI

THE KALART COMPANY, INC.

Dept. FM Stamferd, Conn.

$100 MOTOR- EENERATI]IHBI*I?BE

MAKE $5.00 PER HOUR
-nd more in lpl#'dm by re=~

@11y HF‘D-B mhﬂ

@ Home Generator sets

® Wind Chargers

@ Are Welders MADE BY W Wtiflrdﬂ:?tu:‘l:":‘rl & 8
@ Hoist Motors v M, D-U molor

-G Gemerakory

@ Marine Power Units Ball-bearing. T
® Experimental Units Cenverted into Dol
& Schoal Equipment and rewinding Lwae
@ Alarms and Signals | 31705 Snd et B300 00 o :
sy - e A
. - w ri also

shipped C.0.D, FOB Chieago on $3.00 deposit.

MIDLAND MOTORS, 511 S. GREEN ST., CHICAGO 7, ILL.

STOP lEAKS WaLes FiOORS

Btop thoas leals! F
ernchks in base
STOP-1T—u:
proof material
ping -rrm ks nnd npq-r..:u;u For i
oxterior

EASY Tﬂ l.l'-'ﬂ.' E[mn!r mix with Jrater and

hl..l'?|

FREE BOOKLET
nu-p]ynnme_h o and m Jltmnr- hvnlforlra
wmt.mlnu furmn “‘Housshol

f‘u wgﬁ'idnlgtf'g:!r m

'I'I.HHI SILICA DOMPANY
228-EJ M. La Salle L - Olicage 1, IIL

COLOR CONGRETE WITH I}HEMIBALS

A business of your own, Big money making Hollywood style pottery and
birdbaths without moulds, Wishing-wells, stucco-rock, benches, Mars
bling snd ecmont water-paints, 10 brings sample, [{iterature, pictures,
Hollywood CementCralft, 8529 Wonderland Ave.. Hollywoed 48, Ealifornia

®  SAVE WASTE PAPER e

COOLING .- oo i o

comfort with our
YOUR OWN easy to follow

to AV FEoney,
oomserve food,
el wel.

Blue Prints and kits for Evaporative Coolers, Rooms, Homes,
Brores. What are your needs? Free literature,
PEERLESS SALES

Box 122 C. V. 5in. Lincoln, Nebr.

EEGYERTER *13.69
g

£ Interested] Write us now for Free Catalog. AMade of nest
HMarble & Granite, Bervice direct Lo yodi By - Whiywall,
U; % MARDLE & GRANITE CO.

LT ] anese, Fla.

JUNE, 1944

Tusn’ At mill-supply houses,

These better-made
Milled Tooth Files

help “KEEPEM FLYING!”

& Brewafer deromautical Cerp, mechands memelking
down a die fo formi o esrved sruchoral sectisi of &8
alrplare, True-eul, “razor-gharp” Nickolaon Supe-
rior Cwrved Toelk File gsaures foaf, ocowrale werk.

Wuen the job ealls for swift, smooth

“shave-action™ filing of flat or curved
surfaces, take a look at the beautiful
work of an improved Nicholson Supe-
rior Curved Tooth File, Newly designed
Nicholson cutting machinery mills in
the teeth with an aceuracy and uni-
formity mever before achieved in this
kind of file. Correct curve gives double-
ghearing action—makes it easy to pre-
vent file running off line. Teeth have
just the right rake and clearance. Spe-
cial toughening and hardening methods
keep them cutting a long time.

Besides brass, aluminum, babbitt,
magnesium, soft alloys, plastics, hard
rubber and wood, these durable files
can be used on cast iron, sheet steel,
and even commercial annealed tool
steel. Rigid and flexible types; stand-
ard, fine, smooth cuts, Tell your shop
or tool foreman about them. Get a few
o T yourself, for self-advancement practice.
Free Catalog
Sheet showing available types and sizes.

Nichulson Flle o, 22 Acorn SL., Providence 1, R.1, U.5.A,
{Aleo Congdion Plond, Pori Hope, Onf.)

NICHOLSON

MADF 18 LKA

.piﬂ
FILES "o <5<
feagd F
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Far & wper spvial pliy

" ahosse & Nilwaare & fm
\.-"L porinl Algevimn Frier, of
% 55 ] £l
L
—
—- L - —
. - —

MAKE A GDI:]D LIVING IN YOUR OWHN BUSINESS—=harp-

ening sawe with the Foley Auntommtic
g cut like new . Al ha
d cross-cut eircy

1w l'llir
i wi, nlso

aws can - he I.'!q--l an ihis

It makes

ONE

LOOK for New Post-War

DIESELECTRIC

WITTE *"Fianvs

The finest Dieselectric Plants
ever to carry the WITTE
name will be ready for you
after victory . . . to supply
power and light at amazingly
low cost. Over 74 years
manufacturing experi-
ence contributes to
their reliability. To-
day, WITTE Units are
gerving the victory

cause all over the world.

WITTE ENGINE WORKS

LARGEST BUILDER OF SMALL DIESELS
KANSAS CITY, MO., U. 5. A.

SAVE WASTE PAPER

Only 500

FOR EVERY MAM WHO USES TOOLS
One of thess boaks |4 lssusd sach year and
Iz a nprln! af articles published in our 5
Hotos tment. It contalns cream of ex-
|..m yoars, of hundreds of our coun-
ry's most successful mechanics. Gk this
.Er-;t boak from your Mews Dester, or sond

FOPULAN III:GIIA'NI_(:I- FRE!
Bepl,. 54X

Handy Mail Order List

55
200 E. Ontaris 5 Chicags, 11

S foré]°°]

'2fﬂt 290
25¢&ach

Working With Plastics—81

Simple e Impravemente-—1 04
Ridding Home of |nsect Posta—107
Children's Room Fornilure=51.

1m.lﬂ|1l!r fow cost I:- the practical
h: n :ml nfarmation m v ted,
Articles in previous  issues ur Fapular Tle-
ehankes have been classified according Lo sub-
et and are fow available in these handy
reprinl. bosnlk | et

Hanw Use Measuring Teals=
lkﬁmhr‘r Qalipers, ehc.

PFower Driven  Saws—T4.
pruli Preases, Grinders, Ete.—T9.
. Meta I."I'urmn -Lathes—ai.
;.|| Maching, Hatksaw, Cutol
ITm-l, Shaper—AZ,
Lathe Teols Yeu ﬁ-n Make—101.

Inlay Pictures—Yenoering—63.
Warkbenches—Ton l.‘..l.llmllh—l‘uf,

Carving—8%5.,

FOLEY MANUFACTURING CO.
&16-4 Foloy Hld-g.. Minnaopolis 13, Minnesola
Send Free Planon Saw Filing business, no obligation

Name

Addrers

184

Fainti
;"::: !l!.“!l!ﬂ l.'.u =01
Toal Saw Sharpening—ed.

‘h.lr r|||'|ﬂ Drills, Wood Bals—

Wood 'I'urnln 52.
How 5 Road Blusprint—T1
Metal Turning LI:TIH‘IIIHKI—“
arakhn Ll .
m 'I"r\ena.:z“ Ermin;n 103,
'IAI'clr ing ass—
Sarvicing Elee, Motors—75.
Elecire ta & Solenoidg—dad,
Trankformern n.un-.tmﬂlon-—d-l.
The lir Electrician—a 3.
!aldu r-n amd lr'ﬂlnq—ﬂ'

1 u ing With H vllsl-l Ghro-
El!: rﬂl‘ J bl X
mium =88,
Plaring Laather ﬂ'uﬂ e . —87.

dardening=39,
Lawn .';'d Garden Noveities—72.
Trollises, Pergolas, Fences—TE
LA -“ddu.E:-'.::mT:tm“um'T'
Elmmﬂmmm Furniturs—g,
Making Serving Trays—53.

W Soap

Wr::mllls & Weathereanes—88.
Lamps from Woosd, Metal—69.
:qumll- ‘ﬂwkmllpw:mltl--i—:l:.
g i ng=—40,

& 1. Quiboard—3.
Iul.l.—l.:. . llil Dinghy—28,
Rowfs—3 *

Rownoats, Small Binghy—83.
e QL rd Munaboubs-—05
: Cirm Canos, Rayake30.

[

nui.n Hinka, Bhvurtl:uh—l
Building Triilerse—32

Motor-Briven !uiluﬂ Cars—34

Stop Auto Electrical 'I'rwuhllnl

—@E,

Phato .rlrI;I.lH Il'id Dryere—18.

Phate Darkroom Eguipmen =86,

Trick and Table Top Photas—8T.

Cosmatic Fermulas—13.

Food wuch Farmu las—<15.

etal ting -nu Calaring—21.

[ 1] Ir nl? Mirram—70,

v:hgrm;tl (] Hmlﬂtl-—'lﬁ

rint

Tuppmﬂ Small Amr-liln-“

Farm and @Garden Tractorm=—_.

mublding Extra Atfic Rooms—23.
Attractive Basement Mooms—24.

Small Looms—3T,
:lﬂﬂiﬁ—":] m.‘-.-_h’-“.._g Gem Cutiing—4d.
ause *lrn—"“ i3, Bmaking :unu:—-ﬂ Blots Enlargers=—1.
Treasure Finders=13. poou. =g Photo Kinks—88.
Hanging Wallpaper ool Casreu=58, Cleaning Formulas

—38. lan T y
su:;l.-in Fixtures—T8. :‘;;:'nﬂm

THFIE
Mot

Craft—28,

;-;_d-l;;n.v—lu
Trﬁm:u Dogs—38.
gmall Furnaces—36,

Cheek Titles Wanted, Writs H-m snd Address in Margin and Mail ts

POPULAR MECHANICS PRESS, Dept. 545, 200 E. Oniaria, Chicage, 11
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I' REE! LATEST, MOST

COMPLETE RADIO
PARTS CATALOG

EVERYTHING in RADIO and
ELECTRONICS for War Train-

ing; Maintenance or Repair

Mew R-F Resononce and
) ‘_ Cail "I'I"lrldmg CALCULATOR

RADIO'S FINEST BOOK VALUES

Specially prepared o aid radio waining in schools
and indastry, Full of valuable dara, Send for all six!
Radia Formilas and Dalo Bosk Ne, 37-752, . 10«
Dictiomary of Radio Terms Me, 37-751. .70«
Radie Cirewit Hondbook Mo, 37-753. . 10«
Radic Bullden® Handbook Mo, 37-750. . 10«
Simplified Rodio Servicing Mo, 37-755, .10«
Rodio Data Handbaok Me, 37-7 54, . 25¢
All Six Books No. 37-799..75¢

; ALLIED RADIO CORP.
a33W. Jackson, Dept. 5:F-d, Chicage T

T T e T L e EE R L

No Matter What Your Age
No Need Now to Let

GRAY HAIR

CHEAT YOU

Mow hmh A.wclr Gray This lu:r Way

G_'l'-l'.-\Y hair iz risky. It screams: “Yaunr.eguttlng
old!"" To end gray hair handicaps all you now
have to do is eomb it once a day for several daye with
 few dro &:m of Kolor=Bak sprinkled on vour comb, and
afterwarde regularly only once or twice a week to Eeep
¥our hair lﬂl}k.ll:l.ﬂ nice. Kolor-Bak 1a a sslution for
artificially coloring gray hair that imparts color and
charm and abolishes gray hair worries, Graynessa dis-
appesrs within a week or two and users report the
change is 8o gradual and so perfect that their friends
forget they ever had a gray hair and no one knew
thev did a thing to it.

MAKE THIS TRIAL TEST

'li'ul] ;. o1 test I{;)lqr-ﬂn]-: without risking & single cent?
go to vour d riment store today and
gat & Lruttlﬂ of Kolor-Bak. Test it under our guarantes
that it must make you ]unlt 10 rs younger and far
maore attractive or we will pay back your money.

Bu, KIDI OR-BAK todny, send to
FREE F carton  to hllf‘bll it'nhp
D 49-H. Bol 1?23 Chicago, 1L, and receive
FREE nand POSTPAID 412 pnza Webster's
IDhctionary, War Atlas and Service Insignia Guide.

JUNE, 1944

MODERN
SHOP
EQUIPMENT

PRESSES

Drills to
Center. 15" dia,

Spindle Travel 4"
Distonce Table
o Chuck 12"

Owverall
Haight 41"

Waeight less

In the tough
Moter 125 Ibs.

battles ahead, su-
perb weapons will
give our Aghting men every chance for
survival and Victory! Atlas machine
tools and their operators are building
those weapons in thousands of plants
— building them with a precision thart
means maximum protection and scrik-
ing power, Atlas drill presses, for ex-
ample, have drilled and tapped literally
millions of holes “on the nose” wo guar-
antee accuracy on the batlefront. Re-
member these and other fine, war-
tested Atlas tools — lathes, nu':[[:ing -
chines and shapers — for your post-war
shop plans!

ATLAS PRESS CO.

643 M. PITCHER 5T.
KALAMAZIOO 13D, MICH.

BUY -
Ll ) FOR A NEW
NOwW AFTER THE WAR

%---_- S5HOP

x

185



® Thousands of mhm'wme
healthy men feel all fag
out long before the en uf
the day. Often this early
fatigue can be directly
traced to the constant strain
and drag on delicate mus-
cles in “'the vital zone.”
Bauer & Black Suspensories
help relieve these danger-
ous strains for thousands,

THIS I-'HEE BOOK TELLS THE !TDI'\'

It telis how men claim to
have found new energy and
pep . . . how they get more
out of life, . . leel younger
«« « When they have the
comfortable lug}pnl't of a
Bauer & Black Suspensory.
It tells how a suspensor

help you bunh “quitting
time fatigue."”

DON'T FEEL FAGGED OUT—SEND THECOUPON

| (BAUER & BLACK

Divisian of The Kendall Company
Dept. 5-307
2500 South Dearborn St.. Chicago 18, IIL

I 1
| |
| |
| I'm tired of belng tired. Send me *What Every |
| Man Should Know.""" I
| |
| |
| |

Suspensories

b E T o SR
Address
Clty Btate......cooco e
Mo o e s ———————— ————— — i ]

_® SAVE WASTE PAPER e

i 5D

conditionel monay
if not fully seiisfied,

* K
GEORGE SCHERR CO., INC., 128A Lafayette St., Tel. Canal 6-3512, New York 13, N. Y.

ETERS.

IMMEDIATE DELIVERY

This Reed Micrometer reading to
1/ IW costs ynu nnlr'

plus 10¢ postoge.
TMAGINE .’I. TOOL WITH 1/10000"
EﬁmyﬂJi!'n‘um'bEF;thrﬁ?ﬂwum' Ui
a T N T}
back guaraniee— TODAY!

SHOP AGENTS WAMTED TO SELL REED MICROM-
INQUIRE TODAY FOR PARTICULARS.

o\'iﬂ TELESCOPE
LookWhat Only98¢Buys

Here's America’s bigpest 10- Power
Telescope value, Lion't confuse it
& with amall” weak-vision®" teleseopes.,
It's precizion mafdeand measures "ull
liinches. Focuses instantly on sta-
tionary orf moving ohjects, Brings
far away objects 10 times closer,
Clenr—sharp—BIGas Life, You'd
expect to pay up to §10 for soch
ower. Everyone shoold own a
werful Tele seope, Spot air-
lanes—identify distant ob=
cts, people, animals, ete,
Valoable for Air errdl:-n'ﬂ
» BnySc-:rutﬁ Bailors, Sports-
men, e |.II for F|.1;htq I-jh._-‘ll
7 games, races and outdoor
J-‘? eventa. Enjoy front ruw

A seats from way back

i
/3 CLIP AD AND MAIL

& Just clip thie ad and mail
| with silo (plus 10c for the
. packing nnd postage),
Lae theTelescope for 10
daya without risk, [f
¥ou aren't positively
thrilled, returs in 10
days and e will “.

)
fumnd
'u” E"“.r 3
b fted doe to nrl,—
ties., Sorash your
der today.

FREE

Valuable
Airplane
CHART

\‘_ - youarder
ILLINDIS MERCHANDISE 2 promptly
MART, Dept. 321-A, s00 N. DEARBORMN 5T., CHICAGD 10, ILL.

The Dennison Handy Helper says:

The Hours Lost By Absentees
Mean Fewer Shipments Overseas

NOTE HOW THESE STAY ON THE JOB

SHIPPING TAGS
At Stationery Departments Everywhere

REED MICROMETERS made in the
TU.5.A. for 30 years, now avallable at onece
to war workers, 'Fl.l|[;' Fiarantesd, Muost
pass most rigid tests for accuracy, Used by
thousands of America's best mechanlea
Tolerances are closer. Blue-prints often
call for "tenths.”” That is why REED
MICROMETERS are now made to read
to 1/10000" AND AT NO EXTRA OGS'F
TO YOU, “MIKES"” reading to 1/1000™
may well become obsolete. Don't de-
pend on i tool that reads only in “thou-
gandtha.” If vou do precision worlk,
vou'll want the REED HICRUMETER
with 1/10000% graduations., ORDER

SEXND YOUR

Write for our new FREB 8 page folder,
YMEASURE TO 1/10000" AT NO E
TRA COST." You'll find it interesting.

* *
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VICTORY
GARDENERS

Dirt won't stick to
hands covered with

DU PONT “PRO-TEK"

Before starting
work, rub on

“PRO-TEK" like

P~
After work,

grime and dirt
wash right off

a cold cream

)

-~ s S

SAFE FOR

CHILDREN

LIKE MAG!E—M#I:E Anything
UGN LLTHE DARK
Ghen ,,.-"-1-4'-E Eﬁtﬂ#eﬁi’“ﬁfaﬂ“'ﬁ?ﬁ:ﬂ[
S B Tita, Service Flige oo

A strake of the bBrush—it glows like magic In
the dAnre. It's fun, cmsy,
I¥. Absclutcly hormloss.
sEHu NO MONEY complete MogiaGla Hik  anly

W1, 20 Bemwd nane; addoees,
pay posiman plus pestal charges, Send cpsl, wa
nay postage. Back.

101 uses, Losts bisdefiniie-

tisfaction or Money
MAGI-GLO — 3. Moy
= WORLD'S LOWEST PRICED

L [ AnnI-G anHIlE Vest Pocket Size
— FREE TRIAL

IDEAL FOR BUSINESS OR NLY 7%
GUARANTEED
FIEIE(HI!L usE" ACCURATE, TOTAL COST
Not & toy, Operntes with anly & finger SEND MO
flick, Adds, “subiracis, muoliiplles, dis MOMNEY
3 vides. Counts v to tem million.  Poys
- for itself over ane 4 over. ldeal Gift—for Business, In-
e C0THE Tax and Bchool use. MONEY BACK GUARANTEE.
sl Send name and address. Pay pasiman anly S2.50 plus
r“'ﬂfﬂﬂl\?- (Hene full eash §f outside U. 5.7 Money back
n 10 days if mot deli EM W

hted. AGEWTS WRITE,
- CALCULATOR MACHINE COMPANY (Mirs.)
DEFT. 154, P, O. BOX 1118 CHICAGO, ILLIMOIS

* SAVE WASTE PAPER *

JUNE, 1944

[ 5] B

"Good tools, like this Disston saw, are mighty
hard to get these days, except for essential
wWartime uses.
"I couldn't get a new one, so I took this old
rip-saw to my Disston hardware dealer -for
sharpening and repair. He did a swell job on
it and now it cuts as good as ever.”

That's a smart idea these days. Parri-

otic, too! Good tools are too precious to waste in
wartime. Especially a Disston saw, made to ﬁive you
L, Exire domg service ! Your Disston hardware
. saw — and tell you about the possibility
of securing new tools for ememtial service.
e HENRY DISSTON & SONS, INC.
611 Tacony, Philadelphia 35, Pa., U. 5. L
VICTORY 15 WON!
The Disston Saw, Tool and File
Manual shows you the right way to
use and care for tools. FREE ar your

dealer can recondition any high -quality
CONSERVE ALL TOOLS UNTIL
hardware store, or write us for your copy.
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N\

T
\

FI.ASI'ILIGH'I'S
BAT'I'ERIES

\

S

N

s

NN

N\

CAN PASS
HESSON
GUARD

\

>N

IT"S
CUSHION

GET THIS BOOK .
& oday for new edition, featurlng tools you ean §
make of woend., Huild wour own lethe, deill press, @
sandar, rlr\n:lll" soredl and baiid 8aw apd other §

. you have alwoys wanted, from discaedod §

p-nw

PaELE, |I | vy st Sl Aed inslructians, ||.|,||:|irrda ¥

of 'plmrr: and d11§'mmn make l.lillli||1l'F eREy, i
nly « Boney back not nl:hﬁ-ﬁ

MHII.AH HEHIHII‘-I PRESS, Il.t. 50, 200 E. Owtarfe 51, Gﬁq:l.'l!l

PROVES VITAL ZONE SPOTLESS
AND FREE FROM “G00"’-no matter

MILANO

FOR PLEASURE OR PROFIT
DESCRIRES 17 LOW COSYT BOATS

et Ehin opisinsdisg book and build a8 Boal

gt boane for your own use or b ssll uk 5 proht,

Tou esn dooit. Just the boig vou ve slwsys

waated—power. sall o row boat—17 ol renk
and slisa,]

Deder BITILD A BOAT sa posta] eacd and
pay anly $1.6 plus powings om delivery. Ilee
urs fm & dare of not pleassd ssd get money
pek. (b mand &0.590 wiih order. qu“l.;
B, 5 5170 wikl order.) Ovder today.

FOPULAR MECHAMNICS PRESS

'*' SA"E wASTE PAPER * Dept. S48, 200 E. Ontaris, Chicage, 11

~. WAR PLANES THAT ARE FIRST IN THE NEWS
) BUILD “EM THE QUICK, EASY WAY

} Save ome-hall bullding time. Two construction types—Ott-0-Former with
\ strong center wood frame—Ott-0-Tube with sensational torque tube, America’s
Y biggest value,
. [
¥ LIGHTNING P-38
'

U. 5. - Britisi Fighter TR

(Morth American P-51) FLYING FORTRESS B-17
HOF OTF SIMPLIFIED OTT-O-FORMER KIT THUNDERBOLT P-47
WARHAWK P-30

35 THRILLING KITS wMustana posi

X3 CENTE To ooy Boalis AIRPLANE KITS

SPITFIRE
* o (R JOE OTT MANUFACTURING CO.
Go to your Dealer Today —AND OTHERS W5 ot Speee St CHICAGO

T e T v e T
138 POPULAR MECHANICS



A REAL Money Maker

for farm or factory. Uses
cheap liquid fuels. Pays for
itself out of savings.

MAKE MONEY

Start a wood saw-
! ing business — turn
spare timber into cash. Factory prices;
cash or terms; FREE Catalog.

WITTE ENGINE WORKS
1600 Ockland Ave. KAHSAS CITY 3, MO.

BURNM YOoOUR MAME ON THDLS
WITH THE 7

ARKOGRAF

PROTECT YOUR TOOLS FROM THEFT
Write with elertricity any mamoar design on the hord-
ot aid finest boods ond bstruments o sy Ee=tal,
1ie writing wl napes with pism & pencilk  Thaus
mnds weesl by meshasics, pamaes, panhins lhll|ll|
l:mltl- Qurtfit $3.50—FPrapaid Anywharg
ustrabed elecul
ﬁﬂ!ﬂﬂmﬂ:ﬂ{!ﬂ 3927 5.

Wonder-Tone NOISE ELIMINATOR

Just sitneh to your redio (long, short wove)
mod  eijoy redeplion freo from adisteacting
naoises, Send-No-Money Pay Postman Soa plus
go or sond S0c and we'll send posipalid.
wtuarn in 5 dayve for cefund iF sot delighted,

WONDER-TONE COMPANT. Duepd. 41, 7078 N, Clark 5., Chiznes 28510, %

Now Plates CHROMIUM!

War Increases Demand—You Profit]
New, patented invention makes

parte=—yrorn Griicles in homes, stores,
restaurants, ete.,with durable, Bparki
coat of metal—uwi th stroke of brush,
mimple, gquick. Genuine Gold, Silver, Nicke!
Il Cadminm, ete. E»nnLhmifurn ished. Outh
M commpliete, rr'u.l for jise
Clear fram

Stead t. Mach for jtss=lf §

Weck Send TODAY for FREL SAMPLE

‘-:" Gk % wail iNusteated BOO
)

"i"“ E‘l"' "l t upoa satistied

WARNER ELECTRIC CO., 360 N. Michigan Ave., Chicago, Dapt. 314
Gentlemen: Send me Fres Sampls and Illestrated Booklst,

Nm

Address.
Ciry Lrare

— . . —————————C—— — — —— —

JUNE, 1944

LE’EH Write e
s =EECEENSD |

ALSO GOLD, SILVER, NICKEL, COPPER, ETC.

poesible
big earnings AT HOME. Replate anto-
hatels,
. new
_'II\\'

[ a]l-n required.
o £35 an hourin I:|:|ct|.|:un biosl-
oesa, Small n\'em ment etarts you in buslness,

ELET Iwwznu can have
n]:t’e income from o bosiness of YOU R OWN
customers. Act at oocel

WARNER ELECTRIC COMPANY
360 M. Michigan Ave., Chicago, Dept. 314

FREE BOOK & SAMPLE

1
114

I
I
|
I
J

I|
CRACKED WALLS

You don’t have to be an expert to mend cracked
walls with Rutland Patching Plaster. Just mix
Rutland with water . . . wet the old plaster . .
and apply with knife or trowel. Rutland is the
original ready-to-use patching plaster. Sets
without shrinking or cracking. Extra fine and
white. Makes a patch as smooth and lasting
as the wall itself.

BROKEN CONCRETE
Don't let small breaks in cement floors, walks,
walls, etc., get larger. Mend them promptly with
Rutland Concrete Patcher. Just mix with water
| and apply with trowel.

RUTLAND

REPAIR PRODUCTS
Rutland Fire Clay Company, Rutland, Vt,
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IT’S YOUR PATRIOTIC DUTY TO

th KEENER,
safn, FASTER K“.I. HA'|'3|
-actoknives/ a

too Rats causing terrific damage
o and spreading disease
Rats are deatmjnnﬁ millions of dollars
worth of precious food imperty and
gre spreading disease, An easy and
quick way to kill rats is with K-R-0.
K-R-0 is made from red squtﬂ——a
raticide recommended by the U. 5.
Dept. of Agriculture because it effec-
tively killa rats. Safe to use around

Make Model
Planes for 4
Uncle Sam!&

No other knlfe nt nny
price has all the rich
features that make

X-ACTO the undispited ,"x‘f i livestock or poultry.
o ol gy Mgl / 1 g e Ask for K-R-0 at your druggmt 3 oF
keen, surglcal - stael oo Ny feed dealer. K-R-O Co.
[ s = 2 - 1
blade tore-sharpen) & =" SR Springfield, Ohio. .
Banda md REWL Lt BEIRIL OR - s e L

Iy shaped hlades in
eight styles, give \‘:-
the erafiaman the ik

K-R-O
most versatile tools of his

o A o KILLS RATS ONLY

ouiput and improve ACCUFREF.
KIT MNO. GZ=Doubls rnn»«u:r u#j-rurnlmhnt

fi. 9200 £ "S3'ge || ARMSTRONG TOOL HOLDERS

thousands
authems

al

F R E E""' "H‘:w”;; ::ﬁ;sﬁm'r’fﬂ‘;" ennbled American Imdustry to change to
war production “over night.,” For they
I ara the rmanent, multispurposs tools
'. . used by 86 per cent of the machine shopa
utl :.hnd tool ngnmn. on lnthes, erI-ﬂI;IEH nﬂ

npers=—=the tools waed (o make diss n
RH"“H' to HE—SI‘!HI‘FE“ figs, to bulld production machines, They

are the tools you will want for your own
ghop after the war—ARMBTRONG T
HOLDERS for industry, ACE Tool Holders
for home work shogpe.

ARMSTRONG BROS. TOOL CO.

nha Tasl Halder Peaple™
i M. Franciies Ave.. Chlr-lli LU.5.A.

j.t "I"ldr Hebhy Dealor's lednrurl]l pt. Store
& '\'..\“\“.\\““‘III

X-Acts Crescent ;mduch :u
o
ET i i) AwEik u.ﬁ.-rknL PIIPr{:H 'Fl.lEE “ ik

(-4 CTO
M-hl.hdl. Tow T Wuild Alod

Enclosed find ¥ ciasnenr o ReACTO desived: "
aGrm RS i e G TRAIER BUILDERS PARTS GATALOG
sascaind Elwden Sl -Jl:- |:|‘lm2 Thenvy b with one hlada 5. and most complets trailer bailiers’ supply
[] Me. G3—with 5 extrs assorted blades $1.00 in the United Brates. Member TRATLER COACH
O I will pay postman . .--ccoc seace plus 41e postags HF'H-H v ARI0C. Hend 10a for pﬁ"" Eatalog.
Barepesiigs and C.0.D.lesaby ressltting with order. (NG €-0.0.°% ON 80 DRDERS) - Compleis Plons and TIOMAL THIILII EQUl |
Mame . e L I e R Buildisg Insfrwctiees, 85 '.I'l.t M. Sawanth Milwavkes 3, 'er..
--------- Externally
10 MEW BOOK OF LATHE AMD DRILL PRESS SET-UPS Caused
c Practical, unusual uses, :}mta.m: 49 illul-
Post= trations. Send 10c to cover lf-‘ﬂl- BLACKHEADS, gll.'lrl H;n;, RED PATCHES
LINE
Paid  JACOBS MFE. CO. 154 Jacoks R Ihrlhri 1, Com P e e e e opit

1f not completely mgm after § wooks, .'Im S pocial-
ist Prescription. SENT ON TRIAL. Yoo risk nothing.
FHEE Bend for Free Booklet nt Ones. Don't soffer
embarrassment any longer. WRITE TODAY.

Qaten]Ing < Depk. Ha2. PO, ax depondencs, Mo,

Saves
VALUABLE TIME
Uy and MONEY!

Once you se9 & Dynamic in
operation you won't be with-
out ft. Iits simplicity will
amaze you. Ln & year e
Dynafmla only costs  yoo
about Se 8 day.

Always wrile your name and full address
clearly when answering advertisements.
T e ol

Al AMAZINGLY SIMPLE & EASY TO OPERATE s

Thia portable Dynamic Welder—aasily car= h;.
rled right to the job—plugs into any o= =
venient, properly wirud. 114 '\"ﬂ“

light circoit=—works on mn.l Btﬂhﬂl.

Bra Hronze o metals —han

nlzhr:‘mﬂulllt' n:|1|--!ll:l u—?m;‘.—: 5:1.':1 wlidln Cammhed camplots with helmet,

A5 BOET0 with A" lerier, ore. ex WA Gperaiio - insiruciions,
iakE i 5 more ol T

penaive macline. L] anFLETE B,

|
DESIGHED TO DO HIGH GRADE WELDING INEXPENSIVELY | Write today for fres nriority
Malntennneoe Men: Farmers; Sechanles: Machine Shops; Foundriesi Auto, Genernl n",l.“nnm .mi_' ?"““Ianﬂ
Ropsie aid Job Wolding Shopss wsing the Dymamic fnd ik #0 lodispensable snd | how to quallfy for one
useful that they connot pfford (o e wilhowt 1t % thaesr amapingly low.-priced
Tf inexperienced, vou ean easily lenrm to do a variely of high grade welding johs hy welders.  Act  now whils
follewing the praciieal, ;:.Imprhﬁcd operating and weldlisg  lostructions urniaked. they nre wlit] svaliable, Get
detpils on our 10=day @rial

DYMAMIC WELDER CO., 13 East 23rd St., AY, Chicago 16, . | mer.
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CARBURETOR Zonrel

free test.

AUTOMATIC SUPER-
il CHARGE PRINCIPLE
FITS ALL CARS ! Vacu-Maticisentirely different!

It operates on the supercharge
® Vacu-Matic is constructed of  principle by automatically addinga
gix parts assembled and fused charge of extra oxygen drawn free
into one unit, adjusted and :':"1:fvl::n;I the ﬂutgr air, h}tn_thc tl-:::lrt
sealed at the factory MNoth- the gas mixture. It is entirely
ing to regulate. Any motorist ﬁu.l torggg::ﬁ:ﬂm fhéj_?:tw to

2 3 1 L] np 13-
I:Ta!n ;ll:t:#:;ﬂu:;:u?ﬁil?::i;: ing and closing autfomatically.
all the facts. Mail it today!

AGENTS FREE OFFER =

* Vacu-Matic offers a splendid opportun-
ity for unusual sales and profits. Every
car, truck, tractor and motorcycle owner
a prospect. Valuable territories now be-
ing assigned. If you help uz introduce
it to a friend, you can obtain vour
own free, Check and mail coupon today.

City .
O Ch:ck here if i

JUNE, 1944

You can't change gas rationing, but you
1::‘-5'7 can make sure that each precious gallon
of gasoline is providing you with the maxi-
mum mileage of which your car is capable.
Now you can get added mileage . . . plus
quicker starting and more power! Make this
Install a Vacu-Matic on your car
and get up to 30% extra mileage on a money-
back guarantee.

PROVEN BY TEST

* In addition to establishing new
mileage records on cars in all sec-
tions of the country, the Vacu-
Matic has proven itself on thou-
gands of road tests and on dyna-
mometer tests which duplicate
road conditions and record accu-
rate mileage and horsepower in-
creases. Thousands of motorists
now enjoy extra mileage—improv-
ed performance with Vacu-Matie.

L
_MATIC,
VACU-MATIC:
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“HOW TO RUN A LATHE"
A helpful handbook on the
operation and care of en.
gine lathes. Contains 128
ages, 54" x 8", Price 25¢.
amps accepted for sin-
gle copies.
BUY WAR BONDS

Skilled eraftsmanship combined with excellence of design
make South Bend Toolroom Lathes highly efficient for ma-
chining a wide variety of exacting work to precision limits.

Their accuracy, speed, and smooth power assure fine fin-
ishes. Wide ranges of turning and facing power feeds, thread
cutting feeds, plus ease of operation, help to simplify and
speed up the difficult jobs.

South Bend Toolroom Lathes and Engine Lathes are made
with 97, 10", 13", 1414," and 16" swings. South Bend Precis-
ion Turret Lathes are made with 9" and 10" swings. Write
for Catalog 100.C.

SOUTH BEND LATHE WORKS

SOUTH BEND 22, INDIAMA + LATHE BUILDERS FOR 37 YEARS

FRINTED BY FOPULAR MECHANICS COMPAMY, CHICAGO, ILL., U, 5. A,
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CICGHTER MOMENTS with
fresh Eveready Batteries

—

‘-.__.... i \ 5‘ |1 I ' Ell
“Say, Red, do you suppose this is what the Military
authorities mean by ‘mopping-up’ operations ?*/

i= >
Your dealer is very likely to be out of “Eveready™ = E'\I"EREJ'!'D!
flashlight batteries right now. There are two rea- | e "n;
sons for not blaming him. One is that nearly all we FRESH BATTERIES LAST ' LD[:J‘;;I
can make are going to the armed forces, The other LOMNGER...Look for ' el
is that war industries are making good use of most  the date line ———
of the rest,

That pint of Wood that will sove a soldier's life can’t be
bought—it must be given, Wil you give yoursf There are
35 Red Cross Blood Donor Center Cities throughowt the
conintry. Call for an appoinfment!

TREmE - &Ry

The word “Eveready™ (s a registered trode.mork of Notional Corbon Compony, Tne,




Pr : |

b
(;hrmgi- to Milder Better-Tasting Chesterfields for all
the satisfying pleasure a good cigarelle can give you

i

There is no mystery why more and more smokers are changing ;
to Chesterlields. .. for the answer is both simple and to the K
point... Right Combination - World's Best Tobaceos.. . there you "
have Chesterfield’s 5-Key words for more smoking pleasure.

_ 9

Copyrighe 1944, Ligcorr & Myiks Tossooo Co




