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GOVERNMENT wofficial was being

i shown a new idea in the Zenith labora-

tories. In passing, he ¢commented upon the outstanding

manner in which the radio industry was effecting the

rapid and continuous changes necessitated by war

requirements, A Zenith oficial replied—he said:

“...the answer is casy. Radio and Radionics
represent a trigger-quick, fast moving busi-
ness. Concerns that coulda't "change over-

“ONLY “7ENEEE

Todoy you find a3 cammanplaces—essentials—of mosi rodie sets—teatures first introduced to the public by Zenith—such as—

ilMFIHSTW PUSH BUTTON TUNING

Years—ves, yeors ahead of the indostry— (1928 ) a Zenith set
embodied push button selection of the station desired, Our
slogan in 1928 was “'Push the bunon—rthere's your station.”

night' are out, In this industry, we're used to
fighting with new ideas—only—now we're fight-
ing" Japs and Germans instead of each othes,"

In that statement is evidenced the condition that made

ssible Zenith's attainment of industry leadership,
ver increasing public acceptance of Zenith name

product resulted from a pever ceasing stream of Zenith

‘firsts” —new features—new devices and new sets which

enable us 1o wuthfully say o the public:

”F I H sT" HOUSE CURRENT SETS

“Way back when™ (1926) home radios were operated from
storage banteries untl Zenith offered the first set run by
house current.

For over seven years, Zenith Radio Corporation has sdvertised on our short wave sets—"Europe, South
America or the Orient Every Day or your money back." It has never been called upon for a refund.

BELOW—A FEW NEW ZENITH "FIRSTS"—"FROZEN" BY ZENITH CHANGEOVER TO WAR PRODUCTION

“FIRST" rusii surron pormasie

1942 saw the national introduction of a revolutionary new
portable—the Zenith Trans-Oceanic. Without increase in
size or weight it gave push buiton operation for foreign and
. 5. short wave stations—tuned 1o the same way as locals—
and standard broadcasts too. It contained a disappearing
fish pole antenna plus dual Wavemagnets—operated from
battery or house current—was born of Fenith pioncering in

LONG DISTANCE RADIO RECEPTION.

"FIHST" SAFETY AUTO RADIO

‘The oaly avto radio you can operate WITHOUT TARING
YOUR EYES OFF THE ROAD—or—YOUR HANDS OFF
THE WHEEL—the Zenith Safety Foor Control Auto Radio.
This remarkable new radio was on the FORD, NASH,
MERCURY, LINCOLN-ZEPHYR, HUDSON and WILLYS.
Owners of these cars will gladly demonstrate their Zeniths
—give you o “preview"” of “tomorrow’s radio today.™

—AND THESE ARE JUST A FEW OF THE MANY ZENITH "FIRSTS"—

“MILITARY SECRET’

Taoday all Zenith production centers on war nosds. What wa are
maklog I8 o military secret. But thres things we can tell you. Piral
-« W nre deallng with the thing we know—HRadio—and Radlonics ex-=
cluslvely. Second . . . We are learning every day—galning now knowl=
edge which will reflect itself In Zenith civillan producta wheo the
time nrrivesn, Third | | . we now koow—hy Oret hand experience—
that our Army and Navy are more than “up-to-date” —they are alert
and progressive lo thooght and actlon—almost unbelievably so. Thia
fact 18 & great reassurancs to us here s offzei—Iit commands our
complote confidence as It would yours if you knew what we kpow,

BETTER
THAN CASH

U. S. War Savings Stamps
and Bonds

RADIONIC PRODUCTS EXCLUSIVELY=—
WORLD'S LEADING MANUFACTURER

RADIONICS
the New Miracle Industry

Four great Industries are des-
tined to lead this country tack
to normoley after victory ia
WO,

Paneaand Radionleanretwo
of the four. Radlo—never a
necesalty of ghip or traln—is
na easential us the engine Itsell
1o that great new form of lo-
allvidunl moad mmnss
tion—the wrplane.

ruwsr RAOIO

—a Zenith Rodio Dealer near
you is giving reliable servics on
all rodios —regardless of maka.

ZENITH
RADIO CORPORATION
CHICAGO



This menace is n

Her name is Anopheles,

She is the mosquito that carries malaria.

From now on, she’ll be much less of a
menace to our fighting forces in Africa and the
Pacific, and to all of us here in America.,. ..
thanks to a new Westinghouse development
in the field of insect control.

Insect control! Funny thing for an electrical
manufacturer to be concerned with?

Not when you know that this new device —
a small metal cylinder containing Aerosol, a
development of the U. 8. Dept. of Agriculture
—was made possible by Westinghouse “know
how” gained in building electric refrigerators.

With this device, soldiers in combat zones
can destroy every deadly insect in barracks,
dugouts, captured enemy positions, in an
amazingly short time—with complete safety
to themselves. Cargo and transport planes re-
turning to America from malaria-infested areas
can be rid of disease-laden insects in flight,
longbefore thereisany dangerof bringing these
unwelcome stowaways into the United States,

Is this so important? A high military au-
thority has said that this new Westinghouse
device may save more American lives than
any other single invention of the war to date.

APRIL, 1943
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And it is only one of many Westinghouse
products that are helping to bring vlctﬂrx
nearer. In addition to all the electrical prod-
ucts we are making—and there are literally
thousands of them—we are turning out such
things as precision Army binoculars, huge
steam turbines and reduction gears for ships
of the Navy and Merchant Marine, plastic
linings for Army helmets, control pulleys for
aircraft, anti-tank shot, mountings for big
Navy guns. .

In peacetime, our principal business is
electricity.

But in wartime, our only business is Victory.
And that means we are vitally concerned with
anything—electrical or not—that our *know-
how™ can design or build to help win this war.

Westinghouse Electric & Manufacturing
Company, Pittsburgh, Pennsylvania.

TUNE IN the Westinghouse Program starring
John Charles Thomas—N B C Network, Sunday,
2:30 P. M., Eastern War Time.

We stinghouse @

PLANTS IN 25 CITIES—OFFICES EVERYWHERE
This One

LT
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“Thanks for helping’

WE are gruteﬁll fr:-'[' :r'n-'l]'[' hE].II i'l]
difficult times.

Here in the Bell System we have
seen some 43,000 of our people
go into the armed services.

Shortages of copper and other ma-
terials have made it impossih]c to
add needed lines and equipment.

We have been unable to install
telephones for all who want them
and many of our lines are over-
crowded.

Yet in spite of all this, telephone
users have been tolerant and we
have fewer complaints right now
than at any time in the history of
the business, Thanks a lot for
understanding.

BELL TELEPHOME SYSTEM

WAR CALLS ﬁ
o
COME FIRST i
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Blasting Is Their Business

THE young engineer’s job was to blow up a bridge

at the last minute as enemy tanks approached. But
when he made the contact with the electric exploder
nothing happened. Through a hail of enemy fire he
rushed to the bridge, readjusted the charge of TNT,
regained his position and blew up the span. He was
cited for bravery—but officers at Fort Belvoir, where
U. S. Engineers are trained, tell their students he
should have been censured for his mistake in setting
the TNT. The first mistake is usually the last, says
a May feature about the demolition school

Paper Runs the World

TTHOUT paper, the war would end in 60 days.

For it is the universal stuff of which army orders
and food cartons, shell wrappings and folding money
and War Bonds are made; and the recipe for a battle-
ship calls for 37 tons of blueprints. The story of paper
began in China nearly 1,900 years ago; it's brought
up to date in an article scheduled for next month.

Next Month

GﬁRDENS were a mere hobby

to the average fellow a couple
of vears ago. Last year it was the
patriotic thing. Right now it’s an
absolute necessity to raise your
own food, for half of the entire
1943 production of canned vegeta-
bles will be needed for our soldiers
and allies. And it's not a bright
idea to grow enough radishes for
the neighborhood in 10 days and
not enough tomatoes and beans for
yourself the rest of the summer.
Get started right by reading:
“18.000,000 Gardens for Victory,"”
an important May article.

It Couldn’t Be Done

D'DUGLAS Aircraft is just one

example of the miracle of
American production. Its growth
since the war began is fantastic,
To train employees the company
has a teaching staff larger than
that of most universities, It spends
$15,000 a month hunting men in
want ads. Its engineering depart-
ment runs off 1,000 miles of blue-
prints a year. Next month the task
this company has done is told in
“The Job That Couldn’t Be Done.”

"“Cat Crackers”

WE’RE not talking about food

for the family mouser, No,
cat erackers are those exclusively
Ameriean industrial marvels
which are producing enormous
quantities of the highest-octane
gasoline for our air fighters by cat-
alytic cracking. What this means
in added speed and power for our
planes is told next month in “Cat
Crackers—Nemesis of the Axis.”

Published monthly by POP
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KEEP YOUR CAR SAFE
AND FOOL THE JAP

Let your ecar deteriorate, and you will cer-

tainly please Tojo. Because mew cars are out
of the picture for some time to come.

BRemember, idle ears gather rust and corrcsion. Infre-
guent, short drives, searcely warm the lubricants. Your
car needs extra protection now if ever.

Pyroil gives your car extra protection. When idle. When
in nse. Protection abave and beyond that of the regular
lobricant you use. Pyroil protects your car agninst the
troubles that start with sludge, gum, carbon, acid-corro-
glon, “varnish” and other contaminations.

Simply pour a few ounces of Pyroil in the gasoline tank
and crankense of your car. Then, keep a couple of con-
tainers of Pyroil always at hand in your garage. Use
Pyroil every mile you drive. Mail coupon below for impor-
tant factsa of today, Manufactured and
Guaranteed by Pyroil Company., W. V.
Kidder, Founder, 64 Pyroil Bldg.. La-
Crease, Wisconsin, U, 8. A.

NEW CONTAINER.
3-OUNCE SIZE IN DARK
BROWN GLASS. ENOUGH
FOR 250 MILES OF DRIVING

Buy War Bonds
. Don’t Stop Now

MAIL THIS
COUPON
DISTRIBUTORS:
ﬂll:ﬂ A-ﬂ HI.II..
l:-lllil l'll:"l'l..
I-_- ———————————————————— - R W — —— '1
| PYROIL COMPANY |
| S& Pyroll Bidg., LaCrosse, Wisconsin I
I Plaass sond me facts of today about Pyroil’s protection to 1
I my semi-idle aar. :
: O Sand datalls of your Plan for Distributlion 1
I ]
| Mame:covnnsnonennann {
]
: Address. «..oovnn s es s e
: BN o e e e e R R R R I
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WHERE-TO-BUY-IT INDEX

Where no name and address appear directly under
an item, the product is not believed by us to be
commercially available

“Mikes’ report accuracy in bombing pru‘lir.-
Asbestos=coverad sheet for air ducts__..
Grant Wilsen Co., 4101 W. Taylor SL.,

Knife-edged locomaotive ...
Bombproof shelter under pu-lu:n:ln_
Maoizeless air gun fires 12,000 a mmuM
Flying ferry for tanks...

Electronic “"sar” tests :lrlhnllnb:k g:lnlmn L
Electro Products Lab,, 548 W. Randolph, L‘-‘hlclrb

Shield for gunner in bomber “greenhouse”.................. 13
Keep the patient comfortable......
Crewless convoy vessel mode of concrate.....
Large globe in White House_.......ccoccconneen.
Sun piped to lab for study........c.oo s

Chicaga

Comera car is steady at 70 m.p.h. .. .. 18

Ceramic grates for fireplaces ... 27
Maost ﬂepuhment. sLOTEs

Sled equipped with skiromners..._ . 27
Sirand 8ki Co., New Richmond, Wis,

Vaoriable-pitch propeller contralled by ship's wake.. .. 7

Straightener reclaims crocked nails...........cocevvcmvvniiinn

Specialists on call for war duty...

Heme forecaster dials the wn‘lh&r 3z
Eenyon Instrument Co., Huntington Etu_ LM.’ ]'.r.I.End H T.

Hold-down tubes grip carge in plane...................... a3
Evans Prodvcts Co., Detroit, Mich,

Minor adjustment needed for lower-octane gas._____. 33

Pyramid trailer troop franspart.....................cco 3a
Utility Trailer Mig. Co., 3000 Medford St., Los Angeles, Calif.

Staple remever doas not tear paper...................... k]
Metal Bpecialties Mfg. Co., 3200 Cl-l“lﬂl Ave., Chi\‘-ﬂ-l!ﬂ

Last known slement photegraphed..........cccooovvve v a8

Jeep spouts tear gas to train men_....._.__..... 39

Wire “umbrella” sheds lightning..........
“Marine trocters” push fire barge...... .
Trailer dumps at right angles to truck....._._..
Sailors of the air fly borrage balloons. ..
Steam roller abandoned by Japs
Railreads haul record lead ...
Webbed glove for swimmaers........... 3
Fluid coal subs for fuel ail......o oo
Toys of war . o i
Light cargo plnnn |:|r|:|l in !mull areas...
Wrecked plane used as ground trainer. .
Railways double use of Diesels...............
“Club™ propeller aids new-engine test. .
Hand-controlled dentist’s drill._.

Garment hanger holds mothball wpvplr
Mew furniture beunces on woaden Ipllﬂﬂ! e

Demountable truck bedy speeds hendling................... &1
Trans. Guarantes Co., Ltd . 35 Chelsey St., San Francisco, Cal.

Warship lockouts use "bicycle™ seats...................... 61
Sky sweepers on the alert... SO SN ST -
Tree sniper in mmnuﬂug-d sui!

R RENARSAEaREE

Joining of metals in alloy made visible... ... 64
'i'll'n-ud-n clamp with sliding jow...............ccmmm. &4
F. J. Moncey Co., 208 5. State SL Chicago

A:l|ull'ul:|- "eatwalk” for servicing planes... &5

‘Wolfe & Mann Mig. Co.. 28th and Sisson 8ts., Bﬂumm “Md,
Mechanical cotton picker ... FT—
Guord regulates traffic at plun- plunr - 70
Pre-flight glider remains on ground............. . 10
Tilting seat saves “blackout” of dive pilet................... T0
“Divining rod” locates land mines.. EERTRIT I
Portable landing lights underge In!p-u:llnn S |

(Continuved to page &A)
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CHAMPIONESPARK PLUGS..

dependable source of full, lowing engine performance, <o vital to @ Navy pilot ot that crucial moment when an enemy

e ¥
ship —the never-to-be-forgotten prize —looms large in his sights. Champions are on active duty on every front.

APRIL, 1943

The furious assault on an enemy
ship by a formation of Navy dive
bombers is a magnificently awe-
inspiring and intense moment,
Already the record books are re-
plete with glorious achievements
on the part of the men who man
these avengers of Pearl Harbor.
The records likewise show that
many of these Navy planes, as well
as all other types of planes in use
by our air forces, are powered by

engines equipped with Champion
Spark Plugs. In performing their
vital tasks, instantaneous response
to the throule is paramount and
depends on the proper functioning
of the all-important spark plugs.
The characteristic dependability
of all Champions, including those
for your car, is directly due to re-

search, engineering and precision

manufacturing unequaled in the
spark plug industry.
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(Continued from poge 4A)
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Skids shisld cutboard motor. ... ¥ 130

CAMPING, HUNTING AND FISHING
Beach bag hos folding legs........c.cmiinmines: T3

Tin-can shield for fishing reel. . 6
Attaching sinker to line... SR P ST | ! - ]
Window shode as picnic l'n.':llu:lulh ............................ 124
Emergency fly vise from battery elip ..o 130
FARM
Chemicals dissclved in corn popper.........cocmmcerrmsnmms 137
Cleaning coils of weed burmer. ... 146
FURNITURE
Graceful whatnet Her............. o
Old beds go madern... 104
HAND TOOLS

Channel on banch guides shears.......cnmmnn.. 76
Holder ta grip pisces of rod ... ... ... . 9%
Clamp aveids pinching of saw by plywnnd .................. 102
Screw hook in end of yardstick.. . 102
Storing coping-saw blades in botle............_____ _ua
Pointing tool for concrete blocks..._.......

Hommer holds rods for pointing...
Keoping metal chips out of drill :hu:'i_
Maorking duplicate holes with punch...

Tool rounds edges of wwdwwh......................
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Ratchet screwdriver adjusts lothe chuck.............. 144
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WORK for YOURSELF

as well as the Boss!

You've gat a job—vou're making money right now. Sure—but why don't
vou buckle down and pur in the next three or four months' spare time
in getting see for a berter job—and more monev? Plants need Fore=
rncrl—and hﬂw*—jusf L‘u;ld an “l'l'HIt :,'qu"\-'ﬁ gﬂ'[ ﬂl'ld hﬂ H Fﬂrﬁmﬂn-—-
on the road up,

Three or four shore months give vou Foremanship eraining. All vou need
dois to apply vourself, without interfering with your present job. Send for
our FREE book. It tells how you can prepare—how you can be a suc-
cessful FOREMAN through our "FOREMANSHIP FOR VICTORY™
training.

This training is as streamlined as an armored division, [t isinteresting,
concise, and right to the point, You need it night now,

What You Study Tonight —You Can Use Tomorrow

This is notmerely “a set of books" —because we puide you srep-by-step
through each lesson of the course. Through our Problem Method yvou
golve actual Foremanship problems—problems which the Foreman faces
every dayv and which he has to take care of. And you ean apply whar vou
learn today on the job tomorrow. How long you take to complere chis
course 15 up to you—you can go as fast or as slewly as vou choose.

In addition to ambitious men who want to be Foremen, lots of experi-
enced production men and foremen who want to do a better job are tak-
ing this training, Our instructors are capable and experienced production
men who understand Foremanship and its problems thoroughly.

You know as well as we do that the need for workers is today probably
the greatest in our histary, The Foreman—the boss in the shop or factory
—the man who directs and sees that the work 15 turned our—cthat the
production line is kept moving—he is the man who knows, and for that
reason the man who gets the bigger pay.

Send for FREE bookler today. It places you under no obligation ar
all, and may be the means of vour further success in business,

LASALLE exrension university

A Correspondence institution

! Dept. 464-IF Chicago 1
= Kindly send me vour free booklet and details about your Fore- I
1 manship Training for Vicrory, i
1 1
: f, F 1 T S S . Ageo . ;
1 1
: TN oo v s B i e -
i i
el o s e e e s i e e
l----r--liu-n_u—h-—--—--------—.—-_-—---------!
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« « o « Right now
is the BIG CHANCE forYOU

Coupon will bring
a 48-page booklet
by return mail . ..

TRAINING COVERS
12 BASIC SUBJECTS

® The Foreman and His Job in
the Victery Plan

@® Training the Working Force
® Managing the Working Force
#® Leadership and Handling Men

® Planning and 5cheduling Pro-
duction

® GeHing the Work Out

® Greater Efficiency Through Job
Analysis

® Greater Efficiency Through
Time and Motion Study

® Greater Efficiency Through
Elimination of Waste

® Handling and Safeguarding
Material, Teols, and Equip-
ment

@ Cost and Record Contrel

® Handling Problems of Rights
and Grievances

TA



HOW’S YOUR
HORSEPOWER?

® The big job today is to get every
ounee of horsepower out of ev ery drop
of motor fuel.

A dirty motor cannot do this job . . .
so clean yours out with Casite.

Casite dissolves the sludge and gum
that keeps motors from perfl:rtmmg at
tﬂ]:l E‘Hll:'l EMCY & » & ﬁ'f"li}l:l“ ﬂ"} - It Ill'?ﬂ
acls ag an oil-carrier . . . cuts friction
and wear by leading oil 1o difficult
places. . .incold wea ther as well as hot.

Get tnp ];r'r formanee from your
motor (gasoline or diesel) car, truck
or tractor . .. by keeping it clean with
Casite,

Kei.'p Casite in your crankease and
use it be-gularlv through your carhu-
retor . . « a pint with every oil chan
a pint l]!l.mu-rh the carburetor twice
a year,

THE CASITE CORPORATION, HASTINGS, MICHIGAN

» [AI1E

CLEANS OUT MOTORS
KEEPS MOTORS CLEAN

(Continued from page G6A)
LAWN AND GARDEN

Wire suppert for hose nozzle. 108

Coat hanger holds lownmower against wall ... 108

When, where and how to prone..........ooooooiinee, 119

Hotbed sash opens from either side..................... 136
PAINT AND PAINTING

Painting sound-absorbing material.................... 118

Preservative for paintbrushes.... A
Check viscosity for better spray pﬂinling — )

POWER TOOLS

Crank eperates drill press for lupplny
Diomond design on turned work__________

Foot-powered scroll sow..
Height gauge centers tool bits....

RADIO AND ELECTRICITY

Tinned terminals reduce resistance... Renen— - |
Operating herizontal motors in varsicod pnnho-n .......... 145
First aid for home sets_ e fer el SR L
Universal testing hrlﬂﬂl L RPRRRTSIRPNSRpPane | | ]
Soven-tuba clossroom e P et b, |
SPORTS AND GAMES
Multiple game board..... . 103
Portable target frome.. ... SE—— | -
'cl-ﬂl'l'lp'l to store shis_ . - . nrz
Tightening tennis Ret........ccooiiminiien e eeerceecencens 1L
STORE AND SHOP

Hanging drop cord on  nail - 95
Qileloth pocket on clip board................cccccooiinnnnn 100
Guides for printing llrl:Hl-ldp POPEr .. s 135
Printers” tools held on magnet. .. Z

Repaoiring shop tools....
Ferris=wheel display for cloth...
WOODWORKING

Heavy-duty clamp from aute jock........... ... 118
Turnbutton makes handy bench step.................
Wire lath reinforces bolted wood joints.........

MISCELLANEQUS

Caster unit moves large panels. ..............
Cleaner for smoking pipe....................

Garage doorstop from hinge....orn _—
Earrings uied as modelmaker's elamps.................702
Individual book markers...........coooooooiiieeeeae 108
Hinged tog for laundry case.. S— |
Shoe=polish dauber cleans hﬂ 'Iuhc RS |
Transit made from carpenter's level .. e 109
Insulating welding carbon for inside mm: ................. 118
Powder puff aids showcard writer. SIPRIPTTRp | |
Knots imprave lifeline... _ﬂi
Copying table . TS, | .
Door wadge lluhllln-l iwuw.ril'ﬂ !Iulf SR |
Graphite rustproofs metal surface... PR
More heat from carbon welder... i = 136
Paperhanger’s knife sharpener ... AP et [ T
Toolbox partition increases mpu&w e 143
Powderpuffs in shoes rest feet.. I-H
Easy woy to jein copper fubing......................186
.l.nﬂnr'ng bolis in conerete..........occovvieesessssssss sessenns ssnss 188

IMFORTANT NOTICE

It is the intention of this magazine to provide its readers with
Information regarding the latest developments in the mechanical
orts. We take no responsibility as to whether the disclosures con-
talned in our articles are covered by patents and advise readers
to investigate this subject before making, using, or selling any of
the products, machines, or processes desoribed in order to avald
possible liability for patent Infringement.
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Whaen it comes to winning a war, one
trained manisworth a dozen untrained men!

That's true of America’s armed forces—
which need chemists, mechanics, machinists,
electricians, radio experts, accountants and
a dozen other classifications of trained men.
And trained men in America's armed forces
get better pay and higher ranking!

It's true of America's victory-vital in-
dustry. Today, business and industry are
crying for skilled, trained manpower! Never
was opportunity greater for the alert,

INTERNAT

IONA
HELFING TO T'RAI'N

BOX 5659-J, SCRANTON, PENNA.

L CORRESPONDENCE SCHOOLS

AMERICANS

PARTNERS

IN THE BUSINESS OF

VICTORY

ambitious man who has mastered his line
of work through study and practice!

Yes, the frained man in uniform and
the trained man in industry are “part-
ners in the business of wvictory.” Whether
you're serving Uncle Sam in barracks or
factory, farm or office, TRAINING can make
you a more valuable citizen and a real asset
to yvour country!

Before yvou turn this page—tear off this
coupon, mark it and mail it—just as thou-

sands of successful men have done!
iR

SPECIAL
TUITION RATES
FOR MEMBERS

OF THE
ARMED FORCES

*

FOR VICTORY

Without cost or obligation, please send me booklet and full particulars about

the course fefores which I have marked X:

1 Alr Brake 0O Contracting and Building
O Air Conditiondng [ Cotion Manul’ml-u-rLl-lI:
A nan Dirafting 0 Diiesel Bngines

1 Architociural ljmlun' L Elestrieal Drafting

O Archiisature [ Electnical Enpnseriig

O Auto E e Tune-apx [ Elestricias

[l Auto Technisan L] Elestre Lighting
O Aviation [ Aviation Mechanio [ Foumlryman O Heaté

Ooo0ooO

TECHNICAL AND |HD|.|5THI]‘.L COURSES
O nnmment of Inventions

O Marine Engines

O Mechanbenl |!lul'1.1:|1r

O Mechaniesl Engineering

[ Mine Foreiman

O h.nll..nwm 0 'Pn!urnkau

[ Banitary Engivesring

O Sheat Aeotal Waork

[ Zhip Dienfiing

[] Bhiphtting [ Bhop Practies

O Steam Elsetrg O Htonim Engines
[ Eteam Fitting

O Srruetury Drafting

[ Btrustural Engineering

[ Bluspriist Il.mmq O Heat Treatment of 5 Pulp nnd Papsr Mski [] Surveying and Mspping
O Boilermaking O Highway Enginpering ftadin, General L Telegraphy [0 Talephony
O B O House Planning Hadle Operating [ Toxtile [Resigning

L] Indastrial Motalluerey

ridps Engi
v {‘hlml.ur.r:.' |:| [ |:|]l Mining
[ Locomotive Engineer

[ Civil Enginsering (Wi

[ Hodio Bervicing

0 Tmlllun.kml; O Tool Design

. Beotion Foremnn O Wolding, Gas and Flestris

L Conerove Englaosring O Mashiplat [ Imspootor O R, K. Sgnslman 0 Relclgeration [] Woaloo Manufncturing
BUSINESS COURSES
0O Aceounting O Advertising [ Collegns Preparatory [ Firat Year College [0 Railway Pastal Clork
[ Bookkeaping [ Commeroisl [J Foremanshi O Frensl [ Haleamansligp
[m} Hl.l.l_l:u- lnroespan innes O Cavmmaareind '[|'|1|ul.ru.!.||:¢ O Good Engli [ Becreiarial [0 Bpandak
0 Business BMansgemment [ Cost Accounting [1 High Scheal [ Bhoweard and Sign Lettenng
O Cartoonlng O Civil Service [0, P, Accounting [0 Managing Ben nt Work O Traffic B
HOME ECONOMICS COURSES

O Advaneed Drssmaking
O Foods mnd Cookery

Britiah roptdents send eoidpoi fo [ O 8.,

[ Home Dresumaking
[0 Professmonal Dressmaking and Designing

Candd ian residends semd rowpon fo fﬂl’nnl'l'f-lll:l.r.l;l:i. E‘wnupahdmrn Bchoola I"'vunmn‘m:rl I.\.mr-f:i', Mmoﬂ.l ﬂ'ﬂlﬂ-ﬂ

O Tea Room and Cafetoria
Mupoagement. Casenng

ersmnians PPERENT Foaiiion...
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Quisck! Get into
DRAFTING now

Learn At Home From An Engineer
With industry working foverishly—+the ficld
for DREAFTEMEN is biprer than ever! Get
into a better job with more pay and fas-
cinating, pleasant’ work, 1 will train you
at your home in your spare time until you
2! are holding a ‘better paying position as
| Draftsman. My practicsl training in deaft-
| mndl]%n Ln:g:ldt-n hwmhléim cottrse in Tndus-
@ ng valusble on new products,
"'{WH"‘E n":‘;’]f;_ improving, restyling and modernizing—all
¢ {5 ¥on af estremely important and profitable to
ished free draftemen, Write for full illustrated de-
tuils and booklet. Give your age,
Libertyvilla, 1linols

Be Your Own
MUSIC Teacher

by wonderful fm d : AT HOME. By our modern and original sys-
LEARN AT HOME By yonderful imarovod method, Stmple tem of instrnetion you can learn overy part of

lesgons conalet of resl selectioms, 1:131.5541 ol t1m-xn'|.u exereises. Eaclh of . ; the WATCH REPAIRING TRADE AT
these delightfully caey lessons adds a new “'plece™ to your list. Yoo il HOME. Proparce yourself for & well-pnying
read real neotes, too—ne “numbers™ or trlck music, Method i3 so Lsorough I 0 oF starl in business after completing
that many of our 700,000 students are band Giood wakch re=

enerally earn v

and MI.H“‘B]:“’;;L ulnr Pick Your c‘llm . For partioolams I1|.|:|EI I:.II 1::.%?;
o o KL r.p e = Piano altar Wisconsin Schoal of Wateh Re -lru?
:.-'nn'ﬂm '::lr!awﬂn'lw‘t;r dln'u gh:nt:reaa. m:;;s: n-w.u."llanl nu.u.- 524 E. Mason 5t., MILWAUKE
ghows you hew. In a few short manths vou "mm "‘|“'|"‘| [ [ | - 2
may become an excellent musician—the jife y i Ao y Learn Profitable | rofession

every partyf Trumpot  Cornet ol ]
Free Book and Print and Picture Sample Aeod Organ "“ gn "‘ﬂ}h ﬂT llﬂl'l'lE'

L]
Write st once for our illustrated Free Hook [ Teror Banjo Ukulele
snd Freo Print and Pleture Sample, Please Drums and Traps

mention your favorite Instrument. Tnstri- Flute  Pieeola
ments supplied when needed, eash or eredit. Modarn  Elsmentary
(Forty-Fifth Year—Fst. 1808). ety £

e lie
U. 8. SCHOOL OF MUSIC Practieal Finger

74 Brunswick Bldg., Mew York Gity, M. ¥. They're FREE.

Bouklen—
 THE COLLEGE OF SWED1SH MASSAGE
180 E. Ohle 5t., Dpt. 464, Chioage

ﬁN.l.- INEERIN G broadeas tng, avl-

pLlpn  and rll.l!ll.ﬂ railn, servislng,

marine and horse !r'i-'.i.'rnpln:c taught

thoroughly. 48 wecks' ecnginoer-
log courss ||r uivalent to thros :.l:~|.'r-=' eollege radilo work. Schodl
eatabiished 74, All expendes Livw,. Cotalag res,

The Dodgo Institute, Dept. D, Valparaiso, Ind.

ouif Free Plaok
Iy

Writs sw o "Hew 6
od Fa i

n
i wr a
multslls | ad writing, Wrils (odsy.

| '. THE TAMBLYN SCHOOL OF PENMANSHIE
Sl Fidge Eu e Hansas City, Ma,

GetIn atthe Start—and Grow

: ¢ Plastics is a now industry which the natlon’s war

Bakers make good money | Now Tth Indostry in wages!

needs iz foreing to gquick maturity. Already Plas- [ E:JI“ depression - l""mfh:;‘w lh'ﬂm- study Haki fﬂ Jourse
3 . qualifies yvou, Common s eduer n #ntfelent. Ll "
j tlos are Indispensabie in practically every brancs lulml:lltzul.i:}ﬁr'ntcfurl'ﬂl:.hH“ "C'K portunities in Hﬂ 1II

 of the Service—Airernft, Ordnanee, Chemieal,
ok Marine, Signal Corps, ete. Opportunities T Nearly

everything, from homes to elothing, from gadgets
to tools, will be affected by Plastics.

b qurﬂ Time Tl‘ﬂll‘lll‘lg NG‘#’ Rﬂd}" RAYE Bunw !rﬂl. feach you HOW 1o CREATE ORIGINAL
| The time to get started is now. You ean prepare B e e I tention K1l o Do szss
at home, in your spare time. to take your place Bend nams and aaliiciss for fras details,
in an infant industry that even mow i3 leaping RAYE BURNS SCHOOL. Dept. M, Bex 1298, CLEVELAND, OHID

into prominence. A new, practical training plan
EARN MONEY Forvrarrs

is now. ready to help you realize your ambitions
and hu!ﬂii. your future security. Act mow. Don't
&  paa f
delay il ths Povman todey ® No previous troining or talent neces-
sary, Unigue Stuart System teaches youa,
by mail, in 10 simple, sasy-to-follow

---------------------------——
lepsons, to make excellent charcoal

AMERICAN BCHODL, Depl
and oil likenesses. Detailed guidance

P445,
Drexel Awve, at 50th S, ﬂhlﬂ-li 1.
Bend me FREE information covering speclal tralning in

subjeris checked below, No cbligatlon on my part,
Hlitkl'-l iE " ok | Gﬂlhtﬁﬁtﬂufnthlﬂﬂ g:H:sz. :mﬂ{fu' VSRS TR e e il
Electrica nginecrin L anulactu
O Drafting -.ndine.ians O Automotive En nglnﬁ 121 Monument Circle, Room G643, Indianapolis, Ind.
for Men and Womeon [ Architecture & Building Flease send me [ree book and outline of lessons.
O Diiesel Engineering O Shipbuliding Namce
Mechanical Engineering [] Business Management
B Aviation O Radio U High School Course Sereet
Oy Srale
F LT
—— Always write your name and foll address clearly when
Address... .. e answering advertisements,
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LESSON IN RADIO

Here is a Partial List of Subjects this
WITH 31 PHOTOS, SKETCHES, RADID DRAWINGS
How sperheterodyns recelvers  Gang toning condenser: Antenns, cseillator coll facts
work Congtruction of rotor, stator  Power transformer:  eonstrac-
mm! |l§- remove fubes, tule gwmludr:iﬂau i tiun, poasible troubles
i estringing COr Installing power cord
why Rudio tub
Thres reascns why Rad : ubies m;ﬂﬁ.mh. bent rolor Troublez of W';},"“"‘?ﬂ:,’: o TR
Elnchmnmmlt gk I.F. transformers—What thoy ﬂ;ﬂ:‘:ﬁirx_ o
Hepla damaged cone do, Tepair hints
Hecentor voles coll How to locate defective sol- Dlal lamp connecticns
Bemedics W‘E“‘l" “‘“: dered joints Receiver servicing technigue:
utpu Cherking performance
tTansg = Tstde: story. ol exthon Teklilt:y Testing tubes
former fapern *m“?'.:ﬂ“- miea, trim- Cirouft disturbance test
L‘f:_":"“:‘:: g Isalating defective stage

How condensers beeomao shorted,
Teuhy

pair Laotating defective part

See For Yourself How
1 Train You at Home to

BE A RADIO
TECHNICIAN

Mail the Coupon for a FREE lesson from my Radio
Course. It shows how N.R.L trains yvou for Hadio at
ame ln spare time. And with this Sample Lesson Il

=fiagt spare time.™
Kljllmzlh 2., Denver, Cola,

Radio Service Mana of
it

ﬁfn“ k

ip Serviee Manager
i e b Fumilum Cn.

rn'r their 4 stores.”” JA

E. RYAN, 118 Pebble 'Uuurl,.

Fall River, Mags,

1 was working |
when 1 entalled with .
nm e Rl

¥, E.8MITH, President
Matienal Radin Instituls
Establlished 28 Years

o
femil My H-pn,?u. illustrat-nd book, WIN RICH REWARDS IN RADIO, It de-

seribes many fascinating jobs Eadio offers, tells how you can train for them
at home in spare time.

More Radieo Technicians Now Make
550 a Weok ;I'III'I E;-r -hml ks
a big shortage capable Hodlo
sciiiad 2 Jeielin,, iy neds
] ber g n for years.
[ﬁ:lm out of production, fzing old sets,
which were formerly traded in. adds greatly
to the pormal mumber of servicing jobs.
Bropdeasting Statlons, Aviation and Palles
Radio, Ship Kadio and other sommunications
branches are fr.'rumbllnk for UH::WH Il:g
hoiclans, You may never Seo 4 ilme aga
Efm it will be ao essy to get started.  The
Ginvermment needs hundreds of eivilinn and
enlisted Hadio men and women,  Hadio I'it:
tories, with huge war orders to £, la
been ndvertising for tralned persanmed, Aml
think af the X ohs Televlsion, Frequeney
Moiulation, ond Electronles will open afier
the war! This I8 the sort of opporiuinity
you shouldn’t pass ap.

Many Beginners Soon Make 55, 510
a Hlﬁ Extra in Time
There's probably an opportunity rlght in
in Army,

o
ﬁ Havy, Too

Men lkely to go into mili-
tary gervice, soldiers, safil-
ors, marines, should mail
the Conpon Now! Leam-
ing Radio helps Servics
man gel extra ronk, extm
prestige, more interesting

Extra Pay [2—

Goop For Bork

Mr. J. E. SMITH, Prealdant, Dept. 3DP
MATIONAL RADIO INSTITUTE, Washington, D. €.
Mall me FREE, withoat obligetion, Sample Lesson and Gd-page book, *

Hich Rewards in Had Mo Halesman will call, Write plainly, )

your neighborhood to make money in spare
time Axing Modios, T'10 give you the traim-
ing tlaat hag started hundreds of . R.T, stu-
dents moking §5, $10 o week extra within a
few months after enrolling, The N.E.L
Coures 1sn't somethlng just prepared o take
advantage of the present market for tech-
nbeal eourses., Tt has been tried, tested,
developed. perfected during the 28 years
wo have Deen Deaching Hadio,

Find Out What N.R. 1.
Can Do for You

MAIL COUPON NOW for FREE Sample
Lesson and 84-page (llustrated hook, You'll
sen the many Faecinsting jobs Radla offers
and hiow YOTU can train at home. If you
want to Jump your pay—mall Cowpon at
enge In an enu'l.upw or paste on B penny
postal.—T. E. BMITH, President, Dept
A0, National Radio Instituie, Washing-
ton, I @,

&4 PAGE BOOK
SAMPLE LESSON

0.

FREE

Lieutenant in U. 5. Army

Signal Corps
*'T cannot divulge any Informa=
tion us Lo my Lype of wock, but
I can say that N R.1. training
ig certainly eoming in mighty
handy these daye'' (Name
anid sddress cmitted for mili-
tary reasons. )

200 l Hunth in Own ?"

“Faor -rmﬂl ¥enra I have been
in busimess for mysell moking
around $2040 8 month, Busioess

steadily 111rr:l.lln|'i 't AR-

[lul:l.l-l.. !-'IULE. HIGHER
Y. Also prepares
ruud Radio Julm after serv-

cnils, Over 1,700 Berv-

ire men now earolled,

"-q----i-
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Increased production
means

More Jobs for MACHINISTS

and bigger pay for men who know their work

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

The AMERICAN
MACHINISTS® LIBRARY

6§ wvolumas—2368 pages—2516 llustrations

(A comblned home-study course and relersnca lIbrary)
Thia lirary of machine shop practiee was written for proctieal men,
It glves you Lie best inothods for n!'.-’rart-%1 kind of mochine shop work,
It fully explaina lathes, deills, and other machine tools and thelr
oparatlon, automatic serew machines, speeds nnd feeds, gear design
and prodietion, s and fxtires, purch and die work, metal surfaoe-
g, ata., ske. PIi.IT!i WEIttefi—eainpletely !IIL|!|.'t,ra.‘t,ad—I:ha bent kimd
of help to the machine shop man who Wanta t sdvance himself,

No meonsy down—special price—sasy paymanits.

T —— - -

EXAMINATION COUPON

MeGRAW-HILL BOOK CO., 3130 W. 42nd Sk, Mew York

Send me for ten days' ensenination th American Machinisis'
I.im'un'- If satisfaclory 1 will Hfl'\-ﬂ you ®1.50 in 10 days and
PB 00 manthly wntl the nr!c- n! l! 0,80 is paid, If not wented,

will return the book " @ insere prompk shipment
write plaimly snd B inoall
Bam#, covvawana
Home Address.. ...
City and State.
Pasitlon. .....
Home of Camp

Imn.s

.
i
o

Soy you sow it in Popular Mechanics]

(AREER »

R GREAT FIITIJHE

Complete Aeronautical Engineering or Master
Aviation Mechanics trafning in the hear of the
Airerall Indusiry. Graduates oblaining imme- 1
disle employment. No llying involved, Avia-
tion's loremest school. established in 1828
Located on Grand Central Air Terminal
For lull inlsrmation, address Deparlment. PM-3

CURTISS WRIGHT
TECHMICAL INSTITUTE

ERAND CENTRAL AIR TERMINAL
GLENDALE (LOS AMGELES) CALIF.

A1 MBET DIS

DINCUISEED SCHODL 0F AEROHEEDICE

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

CRIME DETECTION!

I have tuoght thousands this exciting, profitable,
pleasant profession. Let me temch you, too, in
your awn home. Lenrn Finger
Printing, Firenrms ldentifica-
tion, FPolice Photogreaphy and
Bocret Service Mothods thor-
ooghly, quickly and at small cost,

43% of All American Bureaus

of Nontification are  headed by students and

ETndustes of [, A. & You, oo, can it yourself 1o o
hl‘. " r;ﬁwinsﬂlle t'ﬂ{ne Lue_:.fmi?_lu”jnjp 1.;«-'-.41_|I-_!|

and  =tew emp Loy N an® &
pm.“td i 1|J:I:i.|lLI| Il'ln'h' Lot l-]mwr ynl:l im_.;\- | by FH‘EE I I I
nnd completely §ooan o ¥ou for this fascinat-  HBapd or Thrilling
Img work, during ..unr WY T, 1
'\D'II:J [T 'pn; "ea gluu,:]. 5 Le‘ BLUE BOOK

Mow . . . B sure u ubatl: : =, OF CRIME"™

INSTITUTE OF APPLIED SCIENCE

1920 Sunnyside Ave., Dept. 1354, Chicaga, .

Learrn 700L DESICN

Mrmhkhﬂlﬂuﬂ:hu'rml Dealgner iy himealuds
in apare fime. Eniira defens progmam dopesds Lurgely
upes e madklne and iaol dn.-n-r. Altar deienss hoom,
ine gnd ool demigsecs will b2 eguelly neoesass rnr
pprwtion. Alany now making $L0E £ 8135 5 W
t'ndulLr_v [

:_I,:J' diy  expan)

et .snl....;. than pow i

with ouf sisp-by-step lessons

prolessor of maching ool design. E!I'ur‘t name snd adoress today for

enmpdete facts an Masking ar Tonl Deslgh. Lenrn what .a_.N s offer

E-:-u and ke -ulm lr ¥ou nnﬂu.:lur Iﬂr:lLllllmmle No obdigstion,
ul hurr:

l:ll:in II'I.IH'II.lt:I of Tlcllrmlnl;j'. Box 38, Greenville, Ohis
—_— e Ty aTeenyille, Ohls

BECOME AN EXPERT
MEAT CUTT,ER

vised by a F

A
; e = . 4 _- 4 Nfoasansy.
'.I.TII'..'I.I"L Iur FREE :ur,urq: .mi :l.uu ta Mp 'ruu M

Ml eat E.‘f-ul.lr!q. Iie, . U«di, Toledn, qh..-,.

LEL TRI[ITF 8D

Electriclans are nooded sverywhere. Hallywosd studlos alons
elalm shortage 200 men. This Is a live monoy making profession,
Loarn at home, spare time. Easy payments. Selective Em-
ployment service. Write for FREE Bulletls. Mo abligation.

AMERICAN SCHOOL

Droxel ot 58 5t., Chicogo
BTUDY AT HOME for PERBONAL EUCCESS and
LARGER EARNINGS. 31 years expert instruce
top—aver 100,000 students enrolled. LL B, Degres
nwarded. All toxts Tornished, Ensy poyments. Send
for FREE BOOE—""Law and Executive Guidanes.'

AMERICAN !x‘l‘!ll!lel SCHOOL OF LAwW
Dept. 28-M East Huren St., Chicage, 0L

FIERE ARMS AND LEGST
Light, correetly fitted, strong nnd com-
fortable. Natural appearance.
Braces for all deformities,
= Eeientiflc deaign. Falr Terms.

G10-3rd Av, 5., Minneapolis. Minn,

MONEY IN RABBITS — CAVIES
nnd put youo in 'l.ﬁl-brh with other markets,

w E H‘ u Y Catalog wnd copy of mogEeine 10e, Or send

a%0 for Book Cnfalor nng 'I'rlrl.- List and § mn's Rubserip-
tient to the AMERICAN SMALL ATOCK FARMER.
oUTDOoOR EHTEI‘FHIEE Co., BY 54, PEARL Il'l"lll. N Y.

N.'m-:n-:l Beheol of Diapk.

Dept. EE445

pre
and beneeit
PLASTEX IMDUSTRIES Dapt. P, 1055 Weshington v, Mew York Y
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e CONG 7D HAS7E !

You'p demand action—if you knew that a million tons
of rubber were going to waste, when it's vital to our war
effort.

And yet the fact is, a million men are “going to waste"
in low-paid, unskilled jobs—when, with a few months of
practical, spare-time fraining, they might be doing more
important, better paid work in some victory-vital shop
or factory!

And America needs frained man-power as much as
she needs rubber and gasoline!

You can demand acfion on this matter, too—by mail-
ing this coupon today, and learning how quickly a low-
cost I. C. 8. Course can fit you to be a better fighter on
the business and industrial front!

Act right now—the world won't wait for slow-pokes!

=
Y

-
-

INTERNATIONAL CORRESPONDENCE SCHOOLS

MELPING TO TRAIN AMERICANMNS FOR VICTORY

BOX 5660-), SCRANTON, PENNA.

Without cost or obligation, please send me booklet and full particulars about
the course Fefore which T have marked X:

s Tiﬁ.l::ln.ll. AND IHDUE‘I‘HMI;II. COURSES

‘Brako Contraoting Building Management of Inventions Hanitary arering

£ Alr Conditioning Emmmmmm Maring Engines Eaﬂtﬁr‘ﬂ-“
Emm Electrioal fid Mechanizsl Enginsaring Eﬁhi'nﬁl.ﬁ.n; [] Ehop Practios

Archivneturn Elﬂﬁﬂlm PWBP-H 4 Steam Elestrie [ Btemen Fogioms
EMhm Emlqhﬂng nm;_wn FPlhembing Eﬂmm Dirnfting

Avistion [ Aviation Mecharda L] Foandryman Dﬂm O Publla Wor Em’hl Eﬂmmﬂmﬂu
Eﬂlmtl:-dlu gﬁﬁ:“:’md Elhul and Paper Burved ﬂm
gﬁvﬂlﬂmmsl&-l Eimwd: i D]];L‘d{::::m:m E%’j- Eumdﬂu’ﬂu

Conerste Knginoering B Ninchinist” O Taspactor O 1L It Signaiman. [J Hefrigaration £ Woalen

o BUSINEES -ngu:aﬂm 08

E Bookkesping Eﬂammm E hsoo 0O French E&l—l::rmhln

Businoss Managensang EE:.:.;M.E“ E%ﬁﬂm Showenard and Bign Lattering
Ec-mm O Civil Barviea OOC. F. ity Mannging Men at Wark E'Ihllu

o 5 HHDHE ECONOMICES COURSES e —a
O Feoda and Cookury E P’:n?.-'nnd Drl::uh.n. and Designing B ll:!I.l.n.l.'lm-n.l. Catering
Name. dgo Addraes.
Cidy . Atafe PR PRI . s rox s i Smvn s s s e s iim
Canodliomn ruld;nﬁi‘:h;m;s MMIID M«p::lw gru'ﬂrl?%nra;nu Hﬂfﬂ. cmg{g.ﬂfizﬂémym, Usnade
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'——ﬁnd ihose who waﬁt tﬁ
T knnw Electricity!
Hereatlastisa
3-Volume Set
of practical
electrical books

for the “‘beginner”’
or “old timer”

HUNDREDS OF PICTURES
AND DIAERAMS, HUNDREDS
DF SUBIECTS AT YOUR

MNow! What every Electrician,
service man, radio man, mainte-
hance man— in fact, any man

interested in Electricity—has
FINGERTIPS! long
A few of many branch It's an amazing J-volitme st of

of Electricity ex la.i:ue

Electrical books to help vousalve
and pictured this

soureveryday mb!emslnanmw.

—--—u-------ﬁ--ﬂ------------ - - -
Dept. 13-Ro,
AL SCHOOL
Chicago, IIL
1 Send me the big 3- volume NEW EDITION

Coyne Elecirical and Radio Heference Ency-
|.'1u|:mdm pn..tpc.ld Within 7 days after receiv-
I'll either returd them ofF sefd
I wou 51,95 and then $2 & month uatil the total

1 ing the books,

§OCCUPATION. .. .. .o iiiisalaiaiisnasuna AGE.......

Sq-n.d cash price, §12.585. with order if
ferred — you save $1.40. Same 7-day

1 SAVE 107, §

'trhl and return privilege.

Aamazring sctare: ical way,and tninl::msnraur
Ed[u = Television Eﬁ'éwmme of the electrical field
Condi
Telephony WRITTEN SO YOU CAN
At Blegtricley, UNDERSTAND IT!
tora The materialls written so Fou don*t
Refrigeration have to wade through a j}u-: f.
House Wirlng usciess theory. It comes to the
&i point and tells you io &lm U=
Home Ap m dar:tlnd-bLnlinnuEi‘%cr; mhﬁ%
Switchboarda ;I- indemd 50 Fou can guickly
i {Ehu“ I eonresof Electri I 1f.
eSel B t
Motors = a U:a-r.m'!!'hnL hu.nd.:?:d.ioi m‘éﬁdﬂ.’."
AJC, an N thej nb..
FREE—WITH BOOKS  DON'T SEND A FENEY!

Send Tor these reference
booksnow, and I Illrmluda
acertificate entitlin
m 1 full L year of Tec

Eervice reonal nd
by m.a.l.l [rom the -Gnynu
stafl of h\ltmcmr- o
any al subject,

H.
COYNE ELECTRICA
500 S. Paulina St.,

price of $13.95 is paid.

I"mi 8o sure you'll never part with this
get that I want to send it to youon 7
diys FREE TRIAL. Mail COUEHITE
today. If satisfied with the books, send
$1.95 in T davs and then $2 a month
until the total price of $13.95 is paid.
If not eatisficd, send them back in 7
days and yvou Won't owe me 4 cent.

ETATE. . .oooaoaees

answering advertisements.

Always write your nmame and full address elearly when

16A

€ an ARTIST:

=Train at Home In Your Spare Time

The fascinaling field of Art offers commerelal opportunities
o EHHJ and women. Tralned Artlsts are capable of samning
£30, $50, §75 & I'II'IL. Learn 1o draw siep-by-step, COM-
MEHRCLAL ART, CARTOONING, ILLUATRATING, all
in one tfrrnflln.'w course, ‘Twe Arl Outfits furnished, Write
for full information in FHEE BOOK, “Art for Pleasure
and Frofit.’ MNo obligation, Blate age.

WASHINGTON SCHOOL of ART, Studis 14F
1115 —15th St., N. W., WASHINGTON, p. ¢, Uelails

~STATE COLLEGE

B. S. Degree in 27 Months

Distinguished for technleal 2% -year courdes In
ol Civil, Electrical, Mechanlical, Chemleal, Hadio,
EMGI H EE h.l MG AﬁrﬁllJ.l.:II:J.Lal hll!lnue:rlrln: Hu:illul Adm!pl:

tratlon. Accounting, and Becretarial Science.
MEN AND WOMEMN-—23 yr. hizh school students with good record ad-
mitied, Bpecial Prégaratory Deparftment. Bhort diploms eoursea (38
wedhi) In Surveying, Dreafting. Low tuttion. Low Living coats. Cosio-
gnllun student body. G0th year. Enter June, Septomber, January,
[nrch, ife for entalog. 443 College Ave., ANGOLA, INDIANA.

CE/

Results GUARANTEED

Wa huild, strengthan the voca] cognas=—not with idnging Misone—boi
by eouid. sslenlifically sestect sllent xinl vool aierchess wod Ebdaluibsly
wuarantes complets mibsnotion with resulia. Wride for Volos Desk,
FREE. FEani to mo ons under 17 yewrs old unles signed by paresi
PERFECT VOICE INSTITUTE. Sll.ldh 1354, 64 E. Lako 51. Chicapa, HL

AUDELS Carpenfers
and Builders Guldes
4 vols.56

Il:-r l.llllﬂllrrl :I!luﬂ-m.."-:-lu-
ers, Dullding BMechanics and

Bl Woadearhasa: 7 nets
i Uk horkeul

Instructioss 1hal ¥ou whnl=
i.::h-ulln: B n-ﬂ{ulu.-id'u

FREE
BOOK

selution, plans, syslema &
MRSy SLV auggestione. An
#uay DidEr we course for Lhe

'h:.' Hedpi I‘l. d I..n
Work, Batisr Week and
- L '.'Jx“n; ety 'Ihh i
Four wim
kn and madl L -
Inside Trade Information Om: Foisos o FIEE CO
How to wsn the steel aquare—Tlow to Gle and set
sawi=How to bukld fernbivre—How to uss &
mitre box—How to use the chalk line—Haw to usa
rules and sealen=—taw 1o make joints—Carpeniers
aritbmeiie—Eolving mensuration problems—Es-
timaiing sirengeh of timbera—How io set girdema
and sills—How to Irame howse and reols—How ta
entimuts eosts—How to build houses bl.mu, ERT=
#ges, bungalows, ete—=Heaw 1o resd and drew
plang=—Drawing up specifecatione=How to exs
eavate—How Lo use pettings 12, 13 end 17 on the
steel square—How o build hoists and scaiflobdsy—
shylighte—How to build stair—How to put on
Inrerior trim—Heow 19 hang doors—How to lath—
lay Boors—How Lo paint

THEO. AUDEL & CO., 45 W. 13rd 5%, New York City

Mgl Audele Curpenters ard Bullders Guldes, 4 vole, 7 daye” froe trisl, 1 0. K
T will ramit §1 In T nnd #1 mosthly wnail §6 is peid. f.ltl:-vrl- I will rwturn them.
Mo abllgation uslis I sin bl
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M “trading-in" old hodies for new!
I I'm taking men who know that
the condition of their arms, shoul-
ders, chests and legs—thelr strength,
veind,” and endurance—Is not 1009%.
And I'm making NEW MEN of them.
Right now I'm even tralning hundreds
of soldiers and sailors who EKNOW
they've got to get into shape FAST!

Only 15 Minutes a Day!

Arevou ALL MAN—tough-muscled,
on your toes every minute, with all
the up-and-at-"em that can lick your
weight in wildeats? Or do you need the
help I ean give you—the help that has
already worked such wonders for
other fellows, everywhere?

All the world knows I was ONCE a
skinny, serawny 07-1b. weakling. And

Minutes a Day!

—gctual photo
of the man
who holde the
title, “Thae
World's Most
Perfectly De-
veloped Man."™

Charles Atlar—America’s
Greatest “Builder of Men'"

NOW it knows that 1 am the holder
of the title, “The World's Most Fer-
fectly Developed Man How did 1
do it? How do I work miracles with
the bodies of other men in only 15
minutes a day? The answer is “Dy-
stawmie Tension,” the amazing method I
discovered and which changed me
from & 97-pound weakling into the
champion you sea here!

In just 15 minutes a day, right in
the privacy of wour own home, I'm
ready to prove that “Dynamic Tension™
can lay & new outfit of solid muscle
over every ineh of your body. Let
me put new, smashing power into
vour arms and shoulders—give you
an armor-shield of stomach muscle

Among all the p.l’ekm'ﬂﬂ in=
atructora and “condifioners of
men™ ONLY ONE NAME
STANDS OUT. That name iz
Charlea Atlas!

In every part of the country
Charies Atlgs f8 recognized as
“Anerica’s Greatest Builder of
Men."! Thousands upon thou-
pands have put their physical
development indo his cupable
Tands [

And now thet the call is for
men capable of helping Awmer-
feq meet  and conguer any
anational emergency, many
thowsands of othera (even
thoze already in their ecoun-
tru's Army and Navy) gre call-
ing upon Charles Atlas to
build the kind of wmen

—strengthen yvour legs into real col-
umns of surging stamina. If lack of
exercise or wrong living has weak-
ened wou imside, I'll get after that
eondltion, too, and show you how it

feals to LIVE!
FHEE This Famous Book that Tells Fou How to Get
a Body that Men Respect and Women Admire

My book, “Everlosting Health and Strength,” tells you
exactly what “Dynamic Tenzion™ can do. And it's packed
with pietures that SHOW you what it does. RESULTS
It has produeed for other men. RESULTS I want to
prove It can get for YOU! If you want to learn how
you ecan actually become a NEW MAN, right in the
privacy of your own home and in only 1% minutes a
day, then man'!—get this coupon into the mail to me
as fast as vour legs can get to the letterbox! CHARLES
ATLAS Dept. 84, 115 East 23rd St., New York, N. Y.

needs |

APRIL, 1943

Ameriea vitally

MAIL THIS COUPON NOW!

1
i
I
k
i
1
1
I
L

CHARLES ATLAS, pept. 84,

115 East 23rd 5t., New York, N. Y.

I want the proof that your system of “Dynamis

Tengion™ will help make & New Man of me—
give mo a healthy, husky body and big muscular
dn'l-'l.ﬂll:lpl‘ﬂ&ﬂt.. Hend me yvour free book, “Evers
lasting Health ond Streagth.'

{Plense print or write plainly)
Address ... .....

City. I -1 P T

O Cheek here if under 16 for Eooklet A,

L T ]
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SPRAYBERRY
RADIO TRAINING

includes

FULL EQUIPMENT

Experience Easily Acquired
at Home

You Do Proctice-
Giving Experiments,
Many Special Feootures. ..
ALL Designed te Help You
Moke Fost Progross.
SPREAYBERRY Training
ptarts right at the begin-
ning of Radio . . . unfolds
subject in o gimplified,

. anderstandable
gtvle. You easily learn
Televiaion, Freguency
Modulation, Signal Trac-
Ing, Mobile Radie {Aoto-Tank), Aviation
Tadio. Electronics, Facsimile Radio, Radio
Spt Repeir and Installstion work.,

Training Prepares You for o Business of Your
Own . . . or Good Radio Jobs
—Civilian or Military

The important and fascinat-
ing field of Radio offers many
opportunities to the man who
wants to get ahead. My Train-
ing will help you win gquick
pramotion in the Army or Navy

. . will fit you for a bright
civilian enreer. SPRAYBERRY
Methods are thorough and prac-
tieal. Your training will not in-
terferewith your present duties,

FULL RADIO SET

You Get a Dual-Purpose Radio Set

I 'B-Ltpl.l.h" vou with Badio Parta which wou use to goin pro=

experience in Repair work. ese game Parts are
uged a8 n Modern Signal Generator
and for Signal Tracing, ete. You'll
find my Course and Equipment fully
described in the eatalog ollered below.

Mo Previous Experience Meaded

It makes no difference what your
education has been. I ean fit ¥
quickly for 8 good-paying Radio job.
I make it easy for you to grasp Radio
principles and remember them. Your
success is my full responsibility.

Earn While You Learn

My BUSINESS BUILDERS show
you how to put your eguipment to
aetunluse in handling Money-making
Radlo Service Jobs shortly after you
begin Training.

THE SPRAYBERRY COURSE IS 50LD
UMDER MOMEY-BACK AGREEMEMT

SPRAYRERRY ACADEMY OF RADID

F. L. Sprayberry, President
H10-0 University Place; M. W,
Washingten, B G

Please rush my FREE copy of “HOW TO MAKE MONEY
IN BEADIO™
BERERRG o o e e AR I L B b v e e e e TS i W
NIRRT 7 L sl st b e ke S e s

i i Tt e R gy R T BURE®. . v v vv vmmran
(Mafl in snweloes oF pasts on penny poateard)

HOW DID THE AMIMALS GET THEIR NA.MES’ i

means literally a
“terrible lizard”

HE name dinosmr
cOomes r:l'\"."lrl:ll the A
Greek words demos,
“terrible,” and sau-
ros, “lizard.” Both
you and your chil-
dren waill eTLjOW tha
hundreds of fascinat-
ing word origins in
WensTER'S NEw INTER-
NATIONAL IncTIONARY, Sec-
ond Edition, Its completeness
makes it truly the foundation book for
home edueation! 600,000 entries—122,-
D00 more than in any other dictionary.
12,000 terms illustrated; 3 350 pages.
Ask any bookdealer to show you the
MERRIAM-Webiter. Write for fres
illustrated booklet of interesting word
origins to G. & C. Merriam Co., 227
Federal Gtreet, Springl ield, Mass,
Advertissment Copyright, by G. & C. Merrlnm Co.
THE GEMUINE WEBSTER

WEBSTER'S
MEW INTERNATIONAL

DICTIONARY
Second Edition

STUDY AT HOME

With A Charh:red Edunutinna! Institution

rlily, Mechanical, 1I11rtl1l1"
5 tural, 3

Logtera:
Fhiyeics;
sgad sl

0] Accouniing: N 54 slics; AR ||.1|II,|;
wy-Roasevell Incornerated. tam u:.‘ Sheridan Wead, Chicapn

Aurerica Needs Men Traned

™ TOOL &.DIE MAKING, MACHINIST
& SCREW MACHINE TRADES

nsive, Practical
i Blsope, Lekrs
i Days or Eves
reunkiy 1o earn
] 'II |l| ne r-I op Tralning

REL
l-.‘]'l'f E I'm'ﬂ I

ALLIED SCREW MAC HINE CO., (School Division)

609 West Lake Street, Dept. PM-4, Chicago, lllinols

COMBINED WITH

E‘m:fmw/ Mff/ﬁﬂmﬂfﬁ / Yed

i L pa
Amase iriends wi L‘\:r.:-ur magic: ke mental powen.

ﬁm] Complete details ... mall coupon TODAY!

| NELSOM CO., 500 Sherman 5t Dent. D =300, Chicaged (=2l
[ Flewse wend feee details shoot b’m!-f_l.ll: M athematics and
'. Fractacal Meckassrs Sumplihed. ™ Mo obiyation,
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HERE IS
ELECTRICAL
INFORMATION
IN A
HANDY FORM

COVERING:
ELECTRICAL ENERGY
PESSIC et

urren’ egta— ot
MAGNETIC ]ND'&ETIGH

i)

N
WATT-HOUR METERS AND

CONNECTIONS

att-Hour Rules

end Instruments

Cireuit Breakers—Fuses
Rheostats and Starting Devicea
S8TORAGE BATTERIES
Electrolyais— Insulators

Electric ]
FOWER WIRING

SBubstations—Power Station Plans

Flant Man t
AUTOMATIC TELEFHONE
Automatic Telephone Switehl

baards
Thﬂ:'l'uli egraph, Relay System and  §

ELEVATORS AND

MARINE WIRING
Eleetrie Ship Diriva
ELEGTRIJ RAILWAYS

AlR CONDITIONING
otion Pictures

A Lighting
mem

Ready Reference Index

O e e e ———
THEO. AUDEL & CO., 49 W. 23rd 5t.,N.Y. |

APRIL, 1043

YOUR OPPORTUNITY!

“AUDELS HANDY BOOK OF PRACTICAL ELECTRICITY," endoreed by hundreds of
experienced workers, you teo can profit by the personal ownership of this good book, con-
taining the practical information that every electrical man can use. Clear

—eoncise—explain-
ing the essential facts, figures and rules used in good general practice—and fully (llustrated.
1440 PAGES - A Practieal, Quick,
2600 ILLUS. Ready Reference. Gives

completa instruction
and inside fnformation
on electrical subjects.
Every point clearly ex-
plained in plain lan-
guage and with dia-
grams. Subjects ar-
ranged progressively for
the student, and ecom-
plete index makes in-
formation inatantly
available to professional
workers {or ready refer-
ence. A time and money
saver. A competent and
dependable guide and
helping hand. Sconer ar
later this handy book
will answer important
queations and help yon
to handle efficiently all
kinda of electrical prob-
lems,

“AUDELS HANDY
BOOK OF PRACTI-
CALELECTRICITY"
is bringing & helping
band toe hundreds of
workers and if you will
agree Lo examino it, the book will be sent to you
on approvie] for one weok's cxaminatlon. If found O.K.
toyou, it ean be paid for in 4 monthly payments of $1.00 cach,
If not satisfactory, book is to be returned in one week.

TO GET THIS ASSISTANCE FOR YOURSELF
COMPLETE  SIMPLY FILL IN AND MAIL COUPON TODAY

v e, __ ASK TO SEE IT!- -

ONLY ® MO.

THEO. AUDEL & CO., 49 West 23rd St., New York
Mail AUDELS HANDY BOOK OF PRACTICAL
ELECTRICITY (Price $4)on 7 Days® Free Trial. If 0.5
I will remit $1 in 7 days and $1 monthly until $4 is paid.
Otherwise I will return it

19A



DRR.I:'"I'SMEN

Tndustry is elamering for
- more draftsmen for the
g job can't stort until plans are
drawn. Bulldings, nirplnnes, machines,
N t.n.nJ-u.:;rLdgu-. all ;turtu;it ‘tilrwtgrul't-
board, 8o it's mo wonder that every g nitsman
has a fine job. Yes, more draftemen are nesded NOW. Tha
pay is good and the opportunities for advancement great.

Learn at Home in Spare Time

Begin now to turn spare hours into money. Be a draftsmaon,
the connecting link between a mechanic and an engineer.
Enjoy the wonderful opportonities for promotion that exist
now, Mo experlence or srtistic trlent ia nesded. You don't
have to :I.en.ve your present jobwhile learning. Use spare tima,

lll'hlllid.hl.llll-ﬂi. Drexel Ave. al S0th S, Chicaps, NI

Gentlemen: Bend me FREE information covering special train-
ing in subjects checked below, No obligation oo my part.

O Drafting and Design O Electrical Englncering
for Men and Women E MHesol Enﬂinmlnﬂ

O Cost Accounting for High School Course
Manu flll.'lll-l"l.llﬂ'h [ Plastics

0O Architecturne and Bullding I:! Mechanical !nununng

0O Antomotive Englneering [0 Aviation O Radio

O Business Managemoent O Shipbuilding

Name
Address,

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

What about your futire? Who ls safe today? Burely not the man
-nhull; contentad to md atllll Know your job thoro hm

m mﬂlr for joba ahead. To do just t

The Croft Library of
Practical Electricity

Tha b LI i & somplets wlesirios] -’u_.l.nc Ti b founded on prasciice—an
B0 yamew of shir H'H nE-lr uu—-orl!] = ::‘t wriuakly d-ﬂmn It s juemmed from
COTEE b0 EOVEr nots oo r“b. Werkten #o that the
ﬁn- nn.—-ll - .I.q:l-l!‘- yni-u-n;‘ul-d o ibsromah, i l hilﬂ-d-llrtzuhh

X p-H BLr workss engineafe.
m-! nbout mokors, gentimiors, aroosduiee Nhlulﬂlm & TS,

=
ﬂ:u:lﬁ;mum s, diwirib wrs mvl—uhrl-r-d Ty iype—

mackin
uddinge—underwtitees and momie

i hi

et its @vwry == wi hods of Jig
aearmos aad Lty ‘sesta: si—bow 1o do .”"mﬂm . from, plasniog Ik ia
Mﬁﬂuﬂ.

No money down — easy paymentis
Fill in snd rnJll LES ) wuru. o sHashed and ﬂ-rﬂl-nd :r=v=| enties #ed of seven ol

b L~
e, Ll e dustia ba e m::: peacd §3. 06 In o las anil 1ha balanee S L Futa
of 55,00 & month. Bu b eoupon NOW aod ses the bocks for ¥

- -

EXAMINATION COUPON

McGRAW-HILL BOOK CO.. 130 W. dInd Sk, New "H’-I'l
Mlch- Fof Lo d-ﬁf ppmmu.n BB L-;.-p-r:f;l““m Cradi Imrﬁlﬂ r1':|.|!

1 i
] [|
I 1
] 1
i nq-lhlsuugtb-n-lnultltmipdd mmi Biﬂtuﬂnrh-m-;:
- =
I 1
: 1
I

| ¢ Look m...?/ﬁm 7#&2’&2#

Be an AIRCRAFT INSTRUMENT TECHMICIAMN

As an Aircraft Instrument Technician you're nmdad NOW
AND TOMORROW, No mater what you're dmng
m-da}' vavin@ war plant...in Army or Navy..
pre; for berer service, t:pnl promotion and I-'OR YULI"H.
JRE .. .through home study wicth America’s oldest
and largest instrument school. Same extbooks as resident
TUDY course, Write for details.
OME 5 Thir ilinntrated folder celly
- af epportenilie,

SEND FOR YOUR
COPY NOW

American School of
Aircraft

Dept. M4
3903 San Fernando
Rd., Glendale, Calif.

ENGINEERING SFGres.y

27 MONTHS

Cordss in Aerompulical, Chemieal, Clvil, Elesstri-
edl, Mechanieal, annd NMadio Ehn]mar!n: e
Fear courses in l't:uiiru ard Dirafiing. .ﬁppmrud by
C.AA Prep oourses wlithout sdded eost,
taltion Large industrizl center. [J'nnﬂrtunlrr o
q'art living expenses.  Enter June, Bopt..
Dee., Mpreh, Catalog.
Fir. Waynes, Ind.

LEARN MECHANICAL DENTISTRY

DENTAL TECHNICIANS are urgently nesded by the ARMY,
MAVY and 3,000 laboratorios. Permanoent carssr; Easy terms.
State licensed, OLDEST school. Write NOW for FREE Bulletin P.

M. Y. Sehool of Mechanical Dantistry, 126 W. 31st 5L, New York, N. Y.

learn CARTOONINGF
Sond for free beoklet “Opportunities in Pho-
i and requirements.
Mpls. Ariificial Limb ©a. B8-Sk Ave. 5.

,l.'r Hou'le._nr H.M’.I_ Have I‘|.|||I Wk mmern manu&il Nu L
tography™, purtloulars
3inl RADIO TUNER
'\-I:J.!.iull'-.

i Arn-rll.'-ll'l School of
Only $1.00 Postpaid

Fuse jmatin g
Profitable

CHMICIN

i nu_rfm"ﬂl'f“ﬁ:'u m, Argyls, u.rlmln
l m Bplendid opportunities. Prepare i in apare
m a Michigan Awve,, Depl. l!!m’mwr i,
LEGS—ARMS—BRACES WP 2
The best money can buy—our r
1. Aerial
Eliminator
Antenna Tuner

I‘.u'n-u Easy plan. No previcus experience
necded, com mon school education sufficient.
133 employeea wear 174 ap=
plinnces. Write us your needs.
3. Wuw Tr-up
n e, Repinecs

Elves you
3. Alee warks on batiery r
TH

AY FREE ]".I.. BEND O 2 "!I -:I-I_l
slus [ew i Te O

i for AT
gD Eiliminhtor ta TR0 -5 pppr .lrrs, q:mr,-m.;-

IX%-TIRES

So-Lo SAVES RUBBER
“"“'3_"‘** MEND the HOLE for

SPECADS ON lke butcer,

mwmrnighs. Flaxible, H—-
skid. Waterprood, Wen't coma

el —puarssaiped.
AT NARDWARE

el 15

Flnlkl#ﬂ

Sn-l.ﬂ & 10e STORES
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41" RADIO

COMMUNICATIONS—ELECTRONICS
Faster ... Easier...With the Aid of

MOTION PICTURES

In Your Own Home

DeFOREST'S
TRAINING HELPS YOU
TO GET AHEAD
_IN MILITARY SERVICE

Siudents and gradustes are
given o timel “rvic- that is

riding many et into mwv
esting, vital R.p Communi-
cations wu.rk the armad

forces—with nppnrtuniﬂ.u for
higher pn}' a‘nd better ranking.
Thousnn nln'i:tg:.::ﬂ are
now serving Unc many
of them urdgr!nr important ad-
vantnges  because of  their
previous training.

CODE
Jm Important Feature

demnnd eoxists for Radio
ﬂp-r-tm- in hath mili amd
givilian life. Del‘umat" =
Img will proponre you for varl-
oua Hadin Operator’s License
e tions.

START A SERVICE AND
REPAIR BUSINESS OF
YOUR OWN

Iru. ned men are needed in
aep the millions of Radio I-ntl
im operation the war
YEArA afterwards,

.- & ®
DeFOREST'S TRAINING OF-
FERS YOU A VALUABLE FREE
EFFECTIVE EMPLOYMENT
SERVICE which hns already
started hundreds of etudents
nnd ndumtes in the Radlo
apd Electronics industry.

SEND TODAY FOR VALUABLE

NEW BOOKLET

ssWictory For You"
inRADIO . . . Communi-
cations...Electronics. This
handsamely

NMiustrated
up-to-the-minuts new

unusual advantage to help you
prepare quickly for today's many
opportunities.

“One picture is worth ten thousand words”
—states the old Chinese proverb—and prob-
ably few sayings are closer to the truth.

That is why DeForest's Training furnishes you with
a 16 mm. motion picture projector together with a
number of reels of film which are loaned to you for
study purposes.

While war industries and the armed forces are now
using movies more than ever to train men quickly
and better, DeForest's Training has long been pre-
paring men for Radio and Electronics with the ald
of motion pictures.

It's 80 much easier . . . more interesting, too, when
vou can “learn by seeing’, vou owe it to vourself to
get complete details about DeForat's Training valu-
able “film-way"™ nid to learning Radio and Electronies.
Zimply send the coupon below. There's no obligation,

PRACTICAL THREE-WAY METHOD
Assures Better Training

You receive a time-tested proved
combination of

1. Modern, loose-leaf lesson material.

2, VYisual training by meons of motion pictures in
your own home,

3. The privilege of additionol procticol training on
various types of commercial equipment in our
Chicago Laboratory.

WOMEMN: Real oppertunities also exist for you in
Radio and Electronica. Write for descriptive litera-
ture on cur specislized training for women.

DeForest’s Training offers you this

Abover DR, LEE ﬂa-l'ﬂ.‘!,-‘l‘

L) prep.
I;:.l'nmt FRAR=

ima—is one of the waorld's
%lrua‘t:-n sclontists and imoans
ers in Radio and Electronics.

—wha  BU|

DEFHES'J"E TRAINING, INC.

accupien and owns this modern,
wli Mumpﬂf hul‘id1 and Labe
hicago whers resis
|I|Il|ll th.'llrllﬂﬂ i alsa  being
GiwizA ambitiaus men and waman,
DeForest's Training T:. affilinted
with the Dﬂ'ﬂf{' ﬂarpaul:luﬂ. EPis
1mahnully P

of  high g.u-
equipmant. This IFH-I ation %
valwable from a practical imdes
rial wlant . hielps Hosm Criin.
ng Bp bo mduﬂrrl- noegds and
ohHanges.

EUY U. 5. WAR BOMDS

DeFOREST'S TRAINING, INC.

2531 North Ashland Avenue, Dept. (¥ Chicago, 1l

Please send me free illustrated hook entitled "'Vietory for
You' in Radio. No obligation, of course.

Mame. ...... R T PP PP, . R

book will bring you a timely

picture of these many appor-

tunitiess and show you how to

make your start with the aid of I o oo i e
valuable ""Visual Training.""

APRIL, 1943

« BEAME. conan s

Purte coupon on peany posteard or mall in envolope.




Do you want

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

ax Adccovnting, Architeciure, Nursing mﬂ,m-y_
eaching, Soclal Work, Oueopathy, Hm
Orptomeiry, Embalming, Chirepody, ,ﬂ%
- SgE
.. or get an Office Position?
To get anywhere, you practically MUST finish High B-:hmi
ll.B‘FI= You can cn-mpler.e our mmplm.gd, High School
BFARE time at home, a3 FAST as your tme and g.hq“uu
permit. Equivalent to resldent school work— pa.r-m you for
I pre-professlonal  examinations, b industry,
texta furnished. Diploma. Credit !ur I-I 8. subjects
u.m:nd:f t'l:lmEIr,md Single subjects il desired. Low tultion, easy
n Bch Chimo oat. 180 T7T—endorsed by educn-
'w:l-ﬁnlah your high schiool education NOW. Writa 'IEE}D..\.Y!

High School Course
at Home Many Finish in 2 Years

B American School, Dept. H445, Drexel Ave. at Eith St., Chicaga, IIL

u Gentlemen: Bend me FREE Information covering special trrin-

= Ing in subjeats ehecked below. No obllgatlon on my part

s DOHigh School Course ODiesel Engineering

5 OCost Accounting for CDrafting and Design

Manufacturing for men & women

B OArchitecture and Bullding OPlascics

g CiAutomotive Engloneering OPFrivats Secretary
DBusiness Manngement CMechanical Engineering

] ﬂl{lﬂ“lﬁl Englnearing DAviation ORadio

| ] B and Gas Refrigeration Eﬁlnlrlmnn:hln

[ ] Alr ﬂﬂndjllunlnﬂ CShipbuilding

[

AT o e o i e Ty

1

w Addréss Lt

the lzst word o

AIRGHAFT ELEGTRICAL
=. and IGNITION
SYSTEMS

by G. B. MANLY
Asst. Chis? Educational
Alllson Englne Division
This latest up-to-the-min-
ute book fully explains and
illustrates operations and
| assemblies. Gives you all
the information You ne
for big pay job at higher
rating in the armed forces.
Complete—easy to under=
stand. Includes Elementsof
Electricity: Generation and
Control; Storage Batteries; Resistance
Regulators; Trouble Shooting ; Adjust-
ment and COverhaul of Generators,
Control Units, and Magnetos; bta.rtin.g

131 illustr. Systems: Ignition System Operation
and MOMNEY-BEACK GUARANTEE
diagrams.

Order today., If not fully Elti.:ﬁ.:d
return book in 5 days and we'll refund
YOUur money.
FRED'K J. DRAKE & CO.
Dept.P.M.-4,600W. Van Buren 5t., Chicago, Ill.
Drake's Ml’l 'HII at IIIIII'I!' Eﬂltﬂll.

______ - -

Fr!dh:l ﬂhllnllc .Dl-ﬂt Fl"i
Waost Van Buren St in.

q"’“"‘ Alreraft Filec Ir|n1t hl'llﬂ |’E'I'I|.t'|0|'| Systems™ nt onces C.

I will pay postrian %2,00 plus small carryving charpes :Ir’m

send cakh In advanes we p ¥ all postaged. I not fully sadsfied

I will roturn ook in § odays and purchase price will e refundoed,

Hame
Address

Gt e s aans

22A

TEL PURFPISE

SAFETY

BIG SELLER

l. :.'II kiwds ration hook coupons snd ﬂnmhl with ﬁ;‘_l

o Hatios Elamp Parse.  Losd lailing. Cenulns

1 mipapale com paflmesis (of e Cou, Foiml Iu'l.lnn

Tim lsspeciion Record, Diriver's !Jn.mq, 'I:uuuhnu
Ewery rar owrer and ration reupon seer

records meore preckowus then geld. Eeep :hm -—fi-

16l s meeded by sll
Big 35s sell Benid 258 I
AEENTS- Jr:u.r casd u:rhl: m"‘ﬂ?’mr}f

EVER-HANDY PRODUCTS CO.

1708 Washington Ave., Dept. P, 5t Louis, Me.
AUCTION AUCTION AUCTION
2000 1. S. PATENT MO IIELS

If ywou would like to own an origlnnl UL 8. Patent Model
bl for it NOW Toe mail. Those Models are i lllﬂ lllihl'rl:lt nri.:rl-
nal&s which nml tu hg- !'I.II'rI.LEhL‘-d 1.hr: Futrm Dffice with av et
apmllcation  madd 1RO ST ) these models "F'I-II
SO Sirect. %;“ﬂ' 5:“:.1-:"1":1: oty ] Iﬂt-m-"! 'ﬂ:géawﬁi:-h CATALOGUE

i et W 3. Setsid
gives palent number and rrml:lr]-:"l:l- il'l?Il‘ll-DUﬂﬂ- of
510 T R T | 'il:lL'H. BID
o, Rundle Gilbart—original PM Models Company

Dept. P. M. 505 Fifth Avenus, N. Y.

WI'I}" ItP STI'J
LEARN PHIJTIJBRAPI-W NOW

Mever before so many job and career op-
ortunities! Photographers needed in

Enl:nnna, industry, soience, N.Y.I

romolion, higher pay In

Forces, ualify at America's largest, oldest

gehool. Resident or home study. EE cat-

n]ug rj..eaenbku commercial, rirait, motion

w and color courses, Write todayl

. Y. lNﬂ'I'l'tl‘lE II PHOTOGRAFHY, Depl. 49, 10 W. 33 5L, Mew York, N T-

be aues

winfilng

WRITE FOR FREE BODK showing how
nrmless mechanics, office workers, farm-
©rs, carpenters, f:uharcr. hold n:qua_-r BnUH
joba; how they feed, shave, -lrns !.h-amnluas.
plek up large and amall objecta, © gripa, ate.
with the WORLD H‘.Fh-ﬂ"ﬂr\?!'l F‘;\R"IF‘{ ARTIFI-
CIAL ARM. Rehnhilitation by CARNES LEGE too.
BODK SENT FREE—advise whether interested
im leg or arm—no obligation, semd for it now.

CARNES H.l“'lFl'f-"l-L LIME CORP.
Dipalern and Beproseniatives Ewrgwhers
908-D East 1Zth

ARTISTS MAKE MONEY

| ur ability., Bend na.ma e, cocupation and
Edgdra;u}aﬂree "ul'mgmnl-l ATt Teat. - i

ART INSTRUCTION, INC. {Fnrmm:r rmm Behools)
4133 Art Instruction Bullding, lis,

BRUSH PLATING OUTFITS

. for autoparts, reflactors, faucets, bicycles, ®
Mo tanks necassary. Free particulars.

GUMNMETAL C0., AVE.M, DECATUR, ILLINOIS
Wonder-Tone NOISE ELIMINATOR 4

Just mitech to your radle (long, short wave)
mrd rnq?l recepllon free from distracting
nolnes, Hend-No-Money Pay Postman Olc plus

sk tige ar send G0 and wo'll semd postpaid, A
eturn In 5 davs for refund if not delighted. S

WONDER-TOME COMPARY, Degl, 27, TOTE W, Clark 3., Chizags. 1L

LINE-MOISE
ELIMINATOR

Finest quality. Over 300 artistic ﬁen 5. Write
for sur atiractive free catalog and salect m
beawtifull pin or ring lor yoar class or club,

Depl.M, Melal Arts Co., Rochester, N. Y.

POPULAR MECHANICS



INVENTORS

NOW Is the Time to
PATENT and SELL Your Invention

Mow, mare than ever before, is the right time to patent your inven-
tion. Why? Because manufacturers everywhere presently engnged
in war production are looking ahesd to the future by buyving up
patent rights now, so they will have new and attractive ifems to
make and sell for eivilian consumption as soon ms the war is over.
This is8 what happened during and after the last war. Hence, the
smart thing for you to do is to leok ahead to the future too. Froteet
your invention by applying for a patent now, so you will be in

ition to eash in on an outright sale, or on the rovalties wour
invention will bring,

Patent Guide Shows What To Do

Our “Patent Guide for the Inventor” anawera many important
guestions concerning Patents that inventora constantly nsk. It tells
what facta, details, drawinga, sketchea, ete. are necesgary to apply
for a Patent ; how to protect your invention through dated and wit=
neased discloaure: how to do this AT ONCE to safegunrd wour
rights ; how DIatent Office Hecords can be checked to determine
whether the invention is prl:ﬂ:mh!y Fmb(‘ntnh'lr before ﬁ]i.ng fees need
be paid ; discusses costs involved and a practical way these can he
paid as the application progresses. It tells how some inventors se-
cured financial backing ; how many simple inventions have proved
large commercial suecesses: how Patents covering improvements
also can be profitably utilized and marketed ; tells countless 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
“elaims.” ‘Thia phase of the procedure is g0 complex that the Patent
Oifice advises the Inventor to engage o competent Hegistered Patent
Attorney. We maintain a large stalf—earefully trained registored
patent  nttorneys—expert draftsmen—experienced searchers—to
gerve yoiul. We have been serving inventors for more than 20 years.

Take First Step Now

With the Patent Guide you will receive also Free o “Record of
Invention' form which will enable you nt once to establish
thel dntrlnl'lynul' invention, before you file your Patent nppli-
ention, This step costs you nothing vet may be vital to your
success. Hemember—in Patent Matters, ACTION iz IMPOR-
TANT. Delay can be costly., Mail

the coupon in anm envelope, or

paste it onapenny posteard NOW.  CGLARENCE A. O'BRIEN

anmd

HARVEY B. JACOBSON

“"Worthy af Your Truse™

CLAREMCE A. O'BRIEM AND HARVYEY B, JACOBSON i
Registerad Patenl Attorneys before the Usited States Patest Ofica I
31-D Adams Building, Washingten, D. C. i

Please send me your 48-Page “Patent Guide for the
Inventor" and your specially prepared “Record of
Invention” form FREE. This request does not obli- 1

d ’?i'a Rogintered Patent Attorneys | Ente me, .!
‘;; b 31-D Adoms Building | % |
Washington, D. C. 'E IS o e G e s L ]

F“EE Bun K | Address .oomroeen: e T e e I|
IHMEEIATEIY HAIL [uupuH TDDA\'! } City. T e T PR P P PR et T Ly |- | ESTr ot Leee :l
| S — | Pleage write or print plainly.) e e — i |
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we askep 817 men 1o Name THE

BES'I' RADIO TRAINING

THEY KNOW !

- Unusual Survey Reveals What
RADIO MEN Think of RADIO COURSES

Here's your chonee to get started
right in {nur study of Radio—withouot
guesswork, and withoot investing a lot
of money!

Recently we asked a mixed groop of
B17 Radio instroctors, stodents, sarve
feemen, Badio men in the 1. 8, Aro=d
Forces, in manufaciuring plants, et to
tell us just what they think of the books
@ind ecourses offered for Hodio
:Ni:»ﬂt T OF TEN—TIH fo be exact=wrxte
that Ghirnedl s TADIO ]*Ir'r‘\'.lil.'"ﬁ COUTREE A
iheir FIRST CHOICE a8 the eosiest-Co-1earmn
oet ihorourh and inexpensive Badio ookl

Radio Physics Course Tops All Others

Ho wonder ithen that RADIO TAYSICS
COURSE has gmiven more peonle thelr kasie
rudlla training than hll:-' other] It takes mo
previous knowledipe for
granted. Biep by slep—

?.E :Ill::!mv. lllil | "]

Arived vo

plrlmed 1r|
BT 4

BTIE paie -
with 8 (lustrations,
||-.|1 BAA aplf-testing e
view guestiops—iior only
£5 complete]

recommended in [.5.
Signal Corps Pre-
Induction Troining
Courses overywhora!

36 Coursesin One

¢pt PM-34,

Radis & Technical Fllhl.u 'cl!
45 Astor Place, Naw ¥

LADIn l"l-'l.'I'BlLS COURSE

mun:h. "5 igu:m! s Send 0.0, for

l tage. In elibher case, If I am pok

Iy satisfied. I may retarmn lhr boak within

diys of receipt and el My MmMOney

I NAME. . Tﬁf only book
e S e P of ity kinde—
972 vz pages

BUILDERS' PAR

We'll save Fou EmoBeEy on E'rlrr.!.llJlEn[. Llrnal
and moet compleie traller bullders’ s ﬂi‘l ¥ housa
inthe United States. Member THAILER COACI
MFHRE " ARBOC. Hend 100 for parts ecatalog.

NﬂTlﬂML TRAILER EEILIIFMEHT co.
. Beventh St Milwaukes, Wis.

Compler Plans aad
Budsing Ingtruceions, £z F1

INTRODUCING-New Victory Model
“HANDIWELD ELECTRIC—~

ti-ng Bexde]l Handiweld
Are [ ﬂr.'r operates from 110
vaitd, A.C. or DLC. current some os
ather are wolders higher priced; gens
crotes fremendous heat to weld all
melale, Not a toy welder thot usea
carbond, but actaally uses standard
coaled rods—sizes 17167 o 3733"
However, dus to Priofitios & gencrows
supply of 17168 reals Ly LFE S
plied with the walder, CrEasantesd
not o burm out,  Hepairs fenders,
lum bodies, radistors, machine
rin, ote. Take 'I."lrmry Bend ]
!.HI“WI"{ anywhepe o o, -wmlb
atae richt from light socket. Yo'l
find a thousand uses for this w:'1-‘|er
aroanmd ur home, zum;:t' k-
Elwi L £n Earapes, faciories,
Tanir hl:l!lml lllulmui_ ml.-clmniev.;-s.
nrentors, plumbers, [armers,
Order a “"Viclory Model' Handiweld now.

“"n "D “n"Ev 'W-E’]'I sl ane 6 ¥ou with rods,

EEICE, Operaling  instructions,
and all neceRsary nnrl.u -llth the e eptlon of n large jap
plece of extemsion cord; these TMOSL @viry-

and ; lm:’-‘t
oner il ay pokbman only B51.035 plus a few cents pasiage, If nod
ielighted roturn Vietory Model Handiweld in 6 days  feom meceipl
and money pakd for i@ will be refunded prompily. Bush your erder How,

KUMFY PRODUCTS ING., Dept. M-202, Ginginnati, Ohio,
24A

“HERE'S HOW TO BECOME AN
AIRCRAFT INSTRUMENT
TECNICIAN—RIGHT NOW!

TAKE OUR NEW, SHORT
WARTIME COURSE IN

AIRCRAFT
INSTRUMENTS

dhunlify for well paying positions with moon o
tnrers  arld Adrlines or Techleian's Hating in
. 5 Air Corps!

yvou vun’l wome fo the sehool, wrile for in
tormindion wbout our popalar Honue similly Comrse !
Practirul, complete training on actesl  iesten-
imenis. Nepd for CATALDOG boday ...

EASTERN AIRCRAFT INSTRUMENT SCHOOL

"l..urq:::.f i the Eaif™
oerT KD

116 NEWARK BVENUE
ITEMS
521 TOHELP nﬂ[

JERSEY CITY. M. J.

& You be our loeal dealsr, Millona of

war workers ani EVERY ty |.q of husi-
neas need Work Dindlorms, Coveralls,
Jackeon, Pants, Shirta, .“hrrh =1 e
Irulrltrut Mo fxperience neceRsary,
We supply everything. Write for big
O ¥ -0 ki ot FREE,

GED. MASTER GARMEMNT CO.
Dept. O-74, Liganbr, lnd,

COLCHICINE'

dyuu know about the chemieal which ereates all
'l-:ln of freak new mutant plants? Send 25c for Folder
and copy 24 page Illustrated Booklet plus copy of Ex-
periments Magazine, QI'T‘ET WF‘LLERLF‘Y. MAES

OT1rAWA LOG SAaw ,}‘;‘;‘ﬁ,

OTTAWA MFQ. CO.
32T Wood Si. Oitawa, HKans,

$10.95 UP
FREIGHT PAID

Lettersd. 0 ritn |
Without D::r;“ [=2 wg; H-IE
|-| 8. --.-.IL‘ & GRAMITE CO.. A-18, OMNECD, FLA.

don’t WORRY

Why put up with years of
needless discomfort and
worry? Try a Brooks Auto-
matic Air Cushion. This
marvelous appliance per-
mits the t:r|:mf:ning1 to close,
vet holdsreducible rupture
securely, comfortably—day
and night. Thousands report am

Light, neat-fitting. No hard pads or sti

...-— Hjlh uslity Grankie snd Marbls.
EI abd snmples of sMons.

results.
Springs
to chafe or gouge, Made for men, women and
children. Durable, cheap, Sent on trial to prove it

HNewver gold in atores. Beware of imitations. Write for
Free Book on Rupture, mo-risk trial order plan, and
proof of results. All eorrespondence confidential,
EROOKS COMPANY, 158-B State St., Marshall, Mich.

POPULAR MECHANICS



WATCH « « « «

MIDWEST

AFTER THE WAR IS WON * * *
FOR SENSATIONAL ADVANCEMENTS
AND FEATURES SUCH AS il

_r.__}*”’?_
suPHF—“ g AN

MIDWEST

SENSATION IN
1942—BUT WAIT
_ TILL YOU SEE THE

. MIDWEST OF

QUR ENTIRE PRDDUCTION FAC.'L.'T!ES TOMORROW
ARE NOW DEVOTED TO MANUFACTURING
RADIO EQUIPMENT FOR OUR ARMED FORCES

BUT...WHEN VICTORY IS WON wesT gaolﬂ

D
oUR MI ¥ ZoRY
; 'fgscf FRO FREE [T =)
FORA ARMeD |
- SAVING UP TO 50% LIMITED Ilfﬂa'_]-sll.u
WILL BE JUST AS POPULAR AS EVER Mfﬂ.&‘:ﬁ

Yes, Sir. Thousands upon thousands of people all over the | 2o-page bookiet on cur Armed

; \ ; . Forces absolutely free If you
U. 5. were buying super powerful Midwest Radios direct | gena 10f for m U. 5. War Sav-
from our factory until “Pearl Harbor' and if the many letters inﬁ Stamp. limlt l:lnd 1o i:
we are still receiving every day is an indication, the direct-to- ;:,,r m: :E -;;umg'“ﬁ.

user-plan will be more popular than ever after the War is won, Stamp will be sent promptly.

MIDWEST RADIO CORPORATION

3 am 15-B CINCINNATI, OHIO

APRIL, 1943 25A



AIRCRAFT
DRAFTSMAN

Thik eamplete drawing sutfit.—evervihing #5
ok -:-!h.,—-nell.bdlﬂan drafring table, draw-

suppliss, st —ALL SENT To
‘!’gl.l AT MO EXTHA COST if you are a Chi-

cage Teoh Student.
MAIL COUPON
BELOW

AIRCRAFT DRAFTING,—a new field of op-
ortunity,—calls for men to make detail draw-
ings for all types of planes,—training and
scouting  planes, patrol bombers, fighters,
gliders, torpedo carriers, dive bombers, and air
transport planes. All of these must first be
laid out on paper by draftsmen before work
can proceed. Read the Help Wanted Ads for
proof of the urgent demand for draftsmen.

A War-Time Job,—a

Peace-Time Future
Think of what Aviation will be after the War
is over. Decide to “get aboard” now,—and help
this great industry to win the War. Then you'll
be in on the ground floor when peace comes,

L]
Learn Drafting at Home
{or at the College in Chicago)
A few hours of pleasant home study every week,—that's

all. No interference with your present job! Choose the
line you like best (sce coupon below). Make your start

Aew towards & eareer in this great branch of Aviation.
To prove to you how easy it fa to learn Drafting.—any
branch,—at home by the Chiengo Tech method, we'll send
¥ou A

Trial Lesson FREE. No charge for this Lesson
either now or later.

post cerd or the coupon.

TRIALLESSON

Send Coupon

CHICAGO TECHNICAL COLLEGE

D-204 Tech. Bldg., 2000 8. Michigan Ave., Chicago, 111.

Yeou, =please send me FREE Trial Lessom in DRAFTING.
O Adreraft Treafiing 0 Machlne Draftlng
O Electrieal Trreaifiloge 0 Siruciural Drafiing
O Architectural Deaftlog 0O Bullding Construction

264

Send & ¢

Men and Women
ELECTRIC ARC —
OXY-ACETYLENE

Skilled Wolders earn up to §16 a day.
The demand now greater than the supply.
Learn this highly paid teade in 3 weeks
by actusl shop work. One of America's
Established l!ll.'l_ﬂ. T floora of shops. En-
Limited number of stodents
incheding
Course covers minimum require=

lending achools. il
dorsed by welding  industry.
& weeks course in Elestric Arc or Acetylens Welding.
room and board, only $2006.
menta of U, 8. Offilce of Education for War Production Workers,

and the American Welding Soclety Code. Write or wire for
resarvation. Ask for “Welding Facts.' State age.

GREER COLLEGE

DEPT. 142, 2024 SOUTH WABASH AVE.. CHICAGOD

BENCE

RADIO o SLECTRICAL ENGINEERING

ELECTRICAL ENGINEERING. Gt good grasp of wide slecs
rrical Reld, Modern, Very anderstandable, Theary made sasy.
lmu Mlmnu. z.u. h' warm i radis, publis address, phal
l:lh:l.-'t' ” |n- msn, resl 'l'uu.'u'm tuba tanh u-T.-n

FHE l.'-&l. fres mn-n"ﬁd»'l?;n ':::- e et

e Lt
ltlldul. magnrine. e
M EMGINEERING #¥1-P-52. Linceln, Meb,

BTUDY AT HOME (or FERSONAL EOUCCESS and
.l'\ll.l-l' EARNINGE, 31 years expert instrie-
taf=——nier DHL N0 students anrolled. LL.E. [Regres
lruh.-.--l. All texts Turnished. Easy paymsnts. Ssnd
for FREE BOOR—""Law and Exetutive Guikdanee,

AMERICAMN EXTENSION SCHOOL OF LAW
Dopt. 26H-M, B East Huron §t., Chizage. 1L

ATTENTION! RABBIT & GUINEA PIG RAISERS

]

Bave Moneyr—Pulld your hotehes selonilical-
Iy for =8 little &8 B1.25 each. Now deslgn climlostes handling of
nnimals, provides sscellent ventilation, and enn e added o as stock
increases.  New simplified method of cleaning. Bend S0c in cash or
Dipfense Stamps nn' compleie drawings and instructions for !.rl.lllrll.n
these unuseal e, Write P. 0. Box 426, BURLINGTON, WISCOMNS |

METAL

INFORMATION
SIZE PR 10"a 1 ON LAYOUTS

1125 PAGES =
= NOW READY!
A practical, illustrated Encycle-
Euﬂc ccurling all phases of
heet Metal Werk including Pat-
tern Cutting, Pattern Develop-
ment, and Shop Procedure —
El'l'rllnpld by expartzs for Shest
Metal Workers, Layout Men,
Mechanics, and Students,
1001 KEY FACTS AT
YOUR FINGER ENDS
10 Blg Sectlons, 350 Layosts, 1600 ilust
FULLY INDEXED FOR READY
!EFERENCE in answering your
layeut problems, Eozy to reod
and understand, Wall printed in
clear type, Flexible covers,

4 COMPLETE » PAY ONLY S1 A MO.

this assistance for yoursolf simply
rill n and mall ordar today.

BB S e T

v g e i s s it i S i e S5 e LI - ] e

POPULAR MECHANICS



INVENTORS

OF TODAY ARE PLANNING NOW FOR TOMORROW!

b

We've Helped Men Like You
For Nearly Half a Century!

While you ean secure & patent by
%ﬂurad:ll. ploase remembaer that tha

upremea Court has stated that the
assistance of a4 competent Patent
Attorney ls worth far more than
the moderate fees pald for such
assistance. Profeassional inventors
invariably secure their patenta im
this manner. WRITE US TODAY.
Car experience and training may
mean the difference
hatween vour success
and failure,

64

ioaa @n

Evidence of Invent

APRIL, 1943

Pugeg ﬂf facts for

INVENTORS

important
d the jion Form:

cou Po" BRINGS YOU
THESE 2 BOOKS

] | 19
| | T ]
il
WH‘EIN Peace comes at the end of this first completely mechanized
war, most manufacturers will have to start RIGHT FROM SCRATCH !
Amazingly efficient new tools, new methods, designs and war-inspired
pubstitute materinls will have a golden opportunity for immediate accept-
ance. Mo longer will the ecapable inventor with a good strong patent
be balked by *'I have too heavy an investment in my present set-up to spend
the time and money to re-tool according to your plans.” Manufacturers will
be receptive ms never before to devices that will save them time, sove them
money and save them labkor. When Peaece comes, are ¥ou going to be able to
go to one of these manufacturers with your patent im your hand . . . . and
set it to work for you? You can! Other alert inventors are taking advantage

of this “period of waiting” te have their patent applications prepared and
prosecuted TODAY so they'll be ready TOMORROW !

SEND NO MONEY FOR THESE
VALUABLE BOOKS!

We'll send them to vou ABSOLUTELY FREE . . . with
no ohligation. 64 pages of facts which tell you in essy-to-
SIJI;IQEETr'nns understand language just what you must do to secure o
on strong patent. Illostrate 116 mechanical movements.
wHE With books we also send the muolti-vital “Evidence of
N { Invention™ form, which helps establish date of disclosuare.

and : SEND COUPON FOR BOOKS NOW!

Evans ¢ Co.
herlen P, Commes

REGISTERED PATENT ATTORNEYS

MAIN OFFICE: T30-D MERLIN BUILDING
WASHINGTON, D. C.

Fitteburgh Offcsr S21-M Empire Buildieg

Los Angeies Officer T738-N Security Building

Rush by return mall, Free copies of your books. *‘Patent
Protection™ and “When and How to Sell an Invenilon® —also
important=""Evidesce of Imvenibon®™ foxm,

TR & 4 oo v e kb e

FREE!

City mmill Bale.: i cisansarsrmrnesanaan sasssmaREBEWEAD
I----------

21A



HELP YOURSELF GET
THE JOB YOU WANT
INTHE ARMY!.

PASS HIGH
ON THE

INDUCTION
“LQ."” TEST

Everyone antering the Service must take a General Classi-
fication “Intelligence’” Test. A high mark on this test
helps you toward the JOB YOU WANT and OFFICER
TRAINING.

“PRACTICE FOR THE ARMY TESTS"

Is a book eontaining eemplete and simplified material along the
lines of the guestiois given on the test . tells how fo answer

them moickly, eagily—eests only $1.50. Get & thersugh preparn-
tion RIGHT AWAY if you're about s enter the Service.

—— — — e —

Free Trial Coupon

ARCO PUBLISHING GO,
480 Lexingten A
Bepk, 12

Piease rush copy of “*Practice for the Army
Teats'* to me, 1 1 am not satiafied after 3
days, | will return baok for a full refund.
EI I wiil pay postman 51.50 plus posk-
age, on arcival.

D i encicas $1.30 (Foatage i freel

——————

ik
. Mow York, M. ¥.

MOUNT BIRDS

Anlmals, Heads, Fishes, Pets; to TAN.
Be a Taxidermist. Profit and FUN.
Hunters, save your valun'hl-e TI!DHIIH.

5':“ du:hu P -uhdngl-'ul HOBB h

wiuls
[ anid l:l.rn

S TR e

FREE BOOK "X 100 fine
NOW abeolutely FREE. Write TODAY. P4 | |
Send Fﬂl‘ﬂl TODAY for FREE BOOK. State AGE. 'y
l.w.mnFTm Dept. 3374, Omaha, Neb, el

I..EARH AT
HDME Tﬂ

ATE B

BUSINESS

With Hew Electrlr. Furniture cleaner

reports George Held, Make big money out of clubs, country
estates, hotels, homes, every place which uses furniture,
with new electrle deterzer which washes upholstered fur-
niture right in your customer’s home.

NO SHOP—NO STORE—NO RENT

Tl :ullln ihis ox for you do the work right In your customer's
nLarme, Dozens of men have reporied very large earnings. In reading
Wwas Pemamber that (hey were in their busiest soasons and do nog

onig, Thees Agures are naob
nek, for you deduct the cost of materials whichi. how-
ever, s 1.-eqr_y srall. rrn-tt snyvs took in $25 In 8
TensiFs. Carbit $270.80 hils Arst month, 4. M
Ankrum wrobs he gob Iwe jobe 1? FArat d:ua.—-:ﬂ
11,00, the other far $38.50,

S150 in & single weesk, There are plenlar af oper
for more smbitlous men. Yoo make nnl:r A FEASOr u--?h
down payment; the balancg op &Sy Lorms,

Buu“ Write today for this business bulld.
¥ ing book, which points out a braned

new apportunity and tells

s&“t FHEE a-nu hwu:aw I; i= !w et

where ¥you ané Four ﬂWﬂ biag Iﬂ'ﬂ..l.',‘-lﬂ :Gl'rn':;:

r¥ing mbout just m job, Write today--NOW, |

VON SCHRADER MFG. CO.
554 Pl. Racine, Wisconsin

earn NAVIGATION

Ensy, No Math, Home Study Courses, Pay as You Learn.
Mavy Puhlication Text Books., Navigators Urgently Needed.

PREPARE FOR GREAT POST-WAR FUTURE
Start Now—Write Today

COAST SCHOOL OF NAVIGATION

305 Bond Street, Asbury Park, M. J.

Hntlrn Name [ither

refiect conbinecus opeen

t?umfm
f&nuﬂh?w{i

fonls, !1u||,r|.1l'|'|ll;'l-'|'|.,l|
Ensy! Simple as
cil. Rush order (o
moke wWihen Lhesoe o
MONEY! ¥
cenis postmge o
money  bhaek E i
Etuhl-r. D'bpl.. L~ EUD Straderfave Bincinaatd; ﬂ. oo

I.EMIH GﬁHTBUHIHE

||| I.n

MONEY-
.mmma

| ||
Jl-u lar ]-.*-I «.
A |.|

| - fll s Am
ing LANL'AD-H 54'_‘H1:|ﬂL 4304 Mationpl Bldg., Cleveland, Ohle

LEARN A BIG PAY TRADE

in2to8
WEEKS!

trades listed here. Learn in 2
by netuoal shop work.
leading achools.
of shops.
employers
hera for intensive training.
ment service.

Training Facts.”

We Pay
Room and Board

2BA

Ta meet the great demand for men and
women at high wnges, we have inaugu-
rated intensive training courses inm the
to & weeks

Estahlished 1602,
Over 40,000 graduates.
gemid  their men and

Mail coupon for ‘““Shop

ne of America’s Aute-Dlesel O Body-Fender
One Welding Machlne Shop
Refrigeration Tool and Dia
Many and Alr Condltioning Avlation
WOIEL o o
Free emplay E T T e e
"

MAIL
COUPON!

GREER SHOP TRAINING
Dept. 243, 024 §. Wabash Ave., Chicago, 1l

:Hrlnd “Shop Tralning Facts"' describing trade checked
el

]
]
L]
]
L]
]
7 flonrs 1
I
]
]
L]
L]
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PREPARE TODAY FOR THE
FUTURE THAT LIES AHEAD

--I-&rusflcs ARE NEEDED G/ osce

Oll IIIBIISTIIIAI. FRONTS...

Omlls-du mnmmug“:alled who know
plastics, to All important defense industry
positions as designers, fabricators, molders,
superintendents of plants, Now, more than
ever, men are wanted in this new, interesting,
essential industry that is a vital pare of the
war-program. If you want to take your place
in this magic industry, which is growing by
leaps and bounds, you should make sp your

L wmind ., and seart training, at home mocr.
Tmlur‘s Buvalupmnis Are Tomorrow's Realities
We have entered the Plastics Era...our major uulu_ﬂrlu. now
consider plastics as one of the greatest developments of the decade
+ « » oew ways of using plastics are uncovered cach day, and in all
parts of the country new oppoertunitics for men have opencd
almose overnight. PLASTICS 1S alwmost o meiracalows Tndusiry.
Its furure is so rich chat some predictions seem exaggerated and
fantastic . . . but the fact remains that plastics have proven them-
selves and are aking.a vital place in the production of airplanes,
radios, furniture, ships, electrical equipment and scores of ather
important products.
In the future entire houses . . . walls, doors, windows, seairs, hard-
ware and furniture...can be made entirely from plascics. The
first car you buy afver the war may have a complete plasric body,
besides scores of separate parts made from plastic marerials.
YOUR OWN JUDGMENT should tell you of the tremendous
magnitude of plastics right now, and the even greater podt-wat
opportanitics—and thar you should get into plastics now and plan
a prosperous life-time eareer in a great new indusery,

LEARMN AT HOME

Make your increased time at home ﬁ}'ﬁ}m dividends, Your train-
ing for n career in plastics can all ried inko your spare time.
You won't peed 1o lose one minuse from your present work—

NMName

Plns:lcs Insnru:e . 6'-'1.’5 E LnSnIle=Wnckcr l]ldg Chmago
GenTLEMEN: Please send me the bookler "World of Plastics” and
information on your training program. I understand there is abso-
lutely no obligation.

simply devore a l'nr llour: -enr:h week to m;n}-nbh hame study,
like thousands of other men and women who are helping their
country while preparing for the furure, The Plastics Institure
course is an casy, practical ested method which will fir you for

this promising and interesting career . . . if you are now working
with plastics, it equips you for advancement. During the entire
course your training is supervised by men well known in the
plastics industry, in which they have been recognized as author-
ities for years.
Time Is Priceless—ACT NOW!

Find out how the Flasrics Institute can help Y'OU, Mail the coupon
for your copy of che large FREE booklet |i|'||: “World of Plastics.™
It is crammed with valuable information about plastics, rells
a'f:nut the new plastic airplancs and other uses for this revolu-

new material ... a3 well a3 about the opportunities for
Y’D‘U in plastics, Decide NOW o let plastics point the way o
YOUR success ., . send the coupon TODAY.

Plastics Training Can Help You In Many Industries...
There is hordly an industry thot is not using more ond
more plostics every day . . . and when the war is won
thousands of new products will be mode from plastics.
mimlulluhwnfw major businesses now using
5 —

Ajreraft  Avtomotive Railrood Home Building
Elecirical Rodia Shipbuilding Textile

Read What Students Say
"My enrollment . . . bas already netted me uwexpected resulls after
o-w-f; 2 mowths of study. I bave been transferred ... ro the Re-
search Departorent af Dowuglas . . .and incidentally, at an ivcreased
rare of pay."—RP.C.
"The course it so thorouph and cfficient that | war able to step
right info my poiition M‘gi.'.ﬂﬂj' on without difficalty.”=ELV.
"Please accept mey sincerest thanks . . . in providing a thorou
amd practical approach to the field of Plastics.” -BNF.C.

Stree:

Age__

City

State

AFRIL, 1943

|
(LS e
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SHIPBUILDING

Ameries needs ships, more ships, and men
trained to build them. Thousands of good
pay opportunities, in many trades are opens-

ing now in this wvast, fast-zrowing industry.

Waorld events puint. to econtinued demand for

trained shipbullding workers.

New Training Courses Now Ready

Shipbuilding workers, and men who want to en-

ter shipbuilding—grazp this opportonity. Help

yvour sountry and il a top-pay job. In spare time

at home, even without previeus experience, you

can get your basie training in ship blueprint

reading, general ship construction and related
trade instroetion. Fit yvourself to start, or to
win promotion and bigger income. Turn your
free hours into money. Act now.

i e - —

- ———— -
Américan Scheol, Depl. 8445, Drexel Ave. at 58th 51., Chicago, 1L
Hend me FREE information eovering special trulning in sub-
jects checked below, Neo obligation on my parl.
O Ship Blueprint Reading [0 Cost Accounting
O Shipfittin for Manufacturin

O Electrical Englncering O Architecture & Bullding

O Drafting and lgtn O Plastics
for Men and Women O Business Management
O MMesel Englneering O Aviation [ Radio

[ Mechanlcal Engineering [0 High School Course

T R S RO

Addresn......... oo e

WHEN THIS
HAPPEMNS
TO YOU -1

YOU CAN ag;frnr
Your £nemy Quick! |

BEAONE-MAN BLITZ ! Strike with .
Commandolightning! Youdon'tneed
ox-like musclea to use Super Ju Jitsn,
most powerfulof all defense and attack
methods, Technique ia the deadly
B Eraina count—naot not

t miraculously

hain Self-Confidence

ENOW how YOTU ean lick brutea

o VN W
t‘d"t:i' gun, knife, elub. Get ready no
for [ —| ectyour loved. .,

i 3 schea’ O
o doub g pelf stady conrse besches e PO THys

Send for Exciting Details—Free!

Startling Lew Price, Satis-
faction Guarantesd or Foor o”
money back Mail cogpon now.
(L L B 1 1

NELSON CO., 500 Sherman
DEFT. D-502, CHICAGOD, ILL.

a
]
I PSS e s ERang Qe oot
|
i

DO THIS

GET
INTO

’?.A‘(f f}ﬁ

How

AVIATION

L INCOLN

Don't wait for the Government
to FORCE you into essential war
work. Start traialag
NOW at thin LINCOLMN
GOVERNMENT AP-
= PROVED SCHOOL for
"__,_,r-"'ﬁ high-pay essentinl omploy-
ment as Asronawtical Englocer,
Governmont Liconsed Alrplane & Engine
Mauchanic, Alrplane Assembly Mechanic, Alr-
plane Draftsman. No previous experlence nocosaary.

:“‘:,-"’"

We train you and assist Groduntes in nnnbmi immediate
oumential employmant with Alrlines, Aireraft Factories nnd mt Alrports,
Enmings runge from S140 to as high &8 $3040 a8 month to start with
wwee]lent opportunity for rapid pdvancement, WRITE TODAY for cam-
plete information sinting which of the abowve oourses iIntenests you mast,
LINCOLN AERONAUTICAL INSTITUTE
674 Alrcraft Bualiding, Lincoln, Nebraska

'_I"HH secret of succesalul
inventing ls in knowing
what to invent] Ti s why this remarknhle
new hook by Hay il Y nies, noted science
wditor and invenior, should be yvours. It not
wily proves you don't have to b & genius
o an inventor. It shows how some of the simplest deas like
the paper clip and clamp fruit jar top made huge fortunes. Mr.
Yotes gets you started by describing 2100 needed inventions—
pructical money-making suggestions that are crying to bhe in-
vented—aach group neatly elassified, such s Radio, Electrical,
Aviation, Chemical. Alsoe describes 10 most necded inventlons
==38 inventions 1. 5 needs most to win war, Order 2100
KEEDED INVENTIONS now amd ENOW what manufactiurers
wiknt before you waste time on |m!rrn.cl.|¢a| inventions! 5 nl
fhﬂ#ltﬂ? iuﬂludrd &u Utl;clfi S‘lim Iﬂ“ for wnrtlmal AVEn-
£FFHa L] Ll ] bl evelop protect ldeas
WO MOMNEY. On delivery pay postman $2.00, ples C.0.0.
stage, Monoy back If not satisfied. Order tod

ILFRED FITNK, Inc., Dept. 14, 364 Fourth Ave., New York, N.Y.
T

Ask for free illustrated

booklet seh‘.('l
44 West 17th St., N. Y. C.

ITALIAN ACCORDIONS

Hand Mads ¥ bowl Lowesd prican. Buy Dinect §
lm-: - nn-.:: Bndum-d;ddxr—hrmrﬁﬁm

ITALIA & P. SOFRANI ACC. MFG. CO.
I3 W. POLK ST, DEPT. PM-4, CHICAGO, ILL.

Inventions Wanted
Patented or Unpatented

Write va if you have a sound, practical inven-
tion for sale, patented or unpatented. It can
now be safely sold without patenting expense.

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

SEE MILES AWAY!
35=POWER TELESCOPE

_E*-&IE=

1L

Perfect for spotting planes, ships; watching sporting events,
people, birds, ote. Genuine black, lifetime plastic tubes with
mrfentific munF 23 mm. lens and metal eye pleces]  Enlarges sverys
thing & times sizel Erings objects § tmes closer; simple, saEy (0 WEE.
20 DAY FREE TRIAL OFFER
Try for 20 doys at our Fisk! Reiorm for refund 1§ nok mm‘plculz. satls-
fel, SENT Kns MONEY, Just pay iman §2. 10 ndus few con posts
g, Dom'l walb—production of teleseopds ey Be curtalled s Tt has
b on lsinoculnrs. VOOUE TELESCOPE €©O., 7759 5. MALSTED,
DEFT. R-11%, CHICAGOD,

POPULAR MECHANICS



A KEY TO
MODERN SHOP PRACTICE

: PRACTICAL INSIDE INFORMATION
¥ ForEveryMachinist, Toolmaker, Engi-
neer, Machine Operator, Mechanical
Draughtsman, Metal Worker, Mechan-
ic or Student. This 1600 Page Handy
Book Covers Modern Machine Shop
Practice in All Its Branches.

AR TR R A D Ty Bl e

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

Covering: 1—Modern Machine Shop
Practice. 2—Blue Print Reading and
How to Draw. 3—Calculations & Mathe-
matics for Machinists. 84—8hop Physies.
5—How to Use the Slide Rule.

FULLY ILLUSTRATED S ASK TO SEE IT!.

A SHOP COMPANION THAT ANSWERS YOUR QUESTIONS THEO. AUDEL & CO0., 49 West 23rd St., New York

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

i

: rend it | ERS HANDY BOOK, Price $4 on 7 Days Free

ﬁ&gﬂg:nf m;%, ¥ reference that answers your | Trialifo.K.1 will remit §1 in 7 days and $L
i

onthly until $4 is Paid. Otherwise I will retum
TO GET THIS ASSISTANCE FOR S/f] COMPLETE

Namma

YOURSELF SIMPLY FILL IN AND PAYSE A 1 .
MAIL COUPON TODAY ONLY M MO. § o~
THEO. AUDEL & C0., 49 W. 23rd St., NewYork I cetereoce P,

APRIL, 1943 31A



Bend me your MEW FR r o
Holl Youar rnwmlum" and specially prepored © Inveniion Record
forns At once, 1 understand that this request does not obllgate me,

MAME . ssssstnsansnnsatsssssnnanmnsnnannnneinasas

CITY.

32A

RE

g
B
g
N
. ADDRESS ,.nesssrssssanmnnnssrrrressss R
N
N
u

N REggpy
u NuthiE[.]j

E Book

HOW TO PROTECT, FINANCE
And SELL YOUR INVENTION

Oar FREE BOOE and other llteraturs mvailable to our
clients==gives yom complete details on how io “ready™
your invention for mopeyv-moaking. It tells ¥you how ath-
ers did ite=who they went to for finances—how they nr=
ranged partaerships—how they made conteeta with man-
uincturers—how they dicteted royalty arrangements—
how much fmone they made—how u can find &
market, Our new FREE BOOK discloses sources of quick
revenus if your invention iz patentable and snleable with
profit possibilities.

THE FIRST STEP

The first step in getting your invention ready for market
in to make a dated record of it on our “Invention Record™
Form. This Form properly filled out and witnessed will
be invalueahle to you later in eastabliehing the date of
your lavention should need for such evidence arise. We
will e glad to send vou our “Tavention Record" and
have It witnessed in this offles when you return It with
disclosure of your devica, Ia service costs you nothing
—difid it immedintely puts ¥ou o6 réedord as the origioa-
tor of your devies,

Protect Your Invention NOW!

We have many lettera in our files from manufectorers
requesting inventions, Today's demn for new devices
ia tremendoys—dded to by emergency needs. Protect
your invention mow with a U. 5. Fatent. By acting
promptly you may prevent ancother inventor getting in
ahend of you at the Patent Office here in Wishington.
The first gtep la to make a sketch and description of your
invention on our “Invention Hecord,” have §t witnessed
mpad mail it 40 ua. We will then make a Search of the
I, . Patent 0ffice files to ascertnin whether we can gat
patent protecilon for you. This is a step you
should  make NO before  another steps
in shead of you ond walks sway with a patent.

M4
MTE Wy Gp

Ficg

135-D Alrea Bullding
Washington, D. C.

EE Boak “"How To Protect, Finonee and

S A AT BTATE = o vnvvs4 58 558
L i Br PHnt Mame Clearly

1g
by Harrsy
United States Dep

ilenls o oF
tnblished p
af the Poolir mod mony just to enjoy n sr
profitable; breeding plant.

The Government needs your help for ita hoge requirementa
for Poultry and eggs. See'y.
vepnted 200,000,000 sxtra chieker
year. Laterhec sl fivr 4 Iy
of chicken fc

onn Led

ch vou the
nnd FRO

gl n
v FITABLE

BCIENTIFIC,

EASY,

fully explaing
¥ paymenl Plan.
HoMAL POULTRY INSTITUTE
Dept. 50-4, Adams Center, M. ¥,

LOOK! Baby Chicks

THOUSANDS WEEHLY ALL YEAR. Finest gqualliy & :#m
in 40 breeds, Hybrid Baby Pullets and O rels, H. 0.
whldd, Ducklings, CGosling Baby Turkeys, Guiness. In
pelnvens SH) years, Catalog kle-. ORDER MO

5
« Make BIG
money ralsing NANOD QUALITY CHICKS,

MABOER HATCHERIES, [T ‘GAMBIER, OHIO
W CAY , ” & ! ) 1‘]
‘l' oF S
., /' LA f
< fie o “key" man. Learn how
gl to send and recelve messoges in code by
n W DLE telegraph and radio. Army, MNavy and

Commerce needs thousands of men. Good
ay, adventure, interesting work. Learn at
ome  quickly through famous Candler

Sysiem. Write for FREE BOOK.

CANDLER SYSTEM CO.

Bept. §5-D, Box 928 Benver, Colo., U. S, A,
FOR

MATHEMATICS =aoio

TWO VOLUMES covering the algebra, radio arithme-
tie, geometry; advanced algebra, trigonometry, com-
plex numbersnesded to read technieal books on radio.

MAEDEL PUBLISHING HOUSE, Room 111
593 East 18 Street, Brooklyn, N. ¥.

Serd e MATHEMATICS FOR RADIO AND COMMUNICATION
aR ehecked below. [ enclose payment therefor with the under-
sinnding that I may return the bookis) within § days in good |
eondition and my money will b refunded.
Hame

Addresa I
[] Bpek L at 53.75 [] Beock 11 at $4.00 I

plus B postage plus Bo  postage I

Foreign and Camadiam prices ZSc per wolume higher 1

POPULAR MECHANICS



A‘H’Y expert mechanie ean tell you
that this is the ONE and ONLY
book needed to know everything ne-
CEsSSATY Lo lu,:rn J'l.n'lr_'r;n!:rt‘n CATR Hﬂ]il‘l.g
today! Easy, step-by-step instructions
anyone who ean read can follow. Hun-
dreds of photos, dingrams and draw-
ings show exact how-to-do-it,

Packed full of short cuts, it savea
time and money—=cven for the exports,
Try it at our risk, and see for your-
aelf!

It's & BIG BOOK, 815 x 11 inches.
More than 900 ﬂtuatmlmnu' over GO0
pages. Bpecial water-proofl binding.
Lies open at any page for work-while-

Same FREE 7-Day Offer
Applies on MoToR's New

TRUCK
REPAIR MANUAL!

Just published, for truck spe-
cialists, service statioms, fleet
ownera—the first complete
TRUCK REPAIR MANIUJAL,
covering EVERY jobon EVERY
truck made =since 18361 1400
pictures, 104 pages, 300,000 facts
based on truck manufacturers’
own official manuals, Used by
U. 8. Armed Forees. Every es-
sential fact you need to know to
ioh, 8trong, ';vulnr—
+ % 11,

do ANY
proof binding, size Blo

Covers all models, 1936-1942,
All Gasoline Engines; ALL

DIESELS, Hesselmans, Dicsaol
Fuel Injection Syatems, All bas-
ie adjustment and TeEpRIT Pros=
cedures described in easily-un-
derstood text and pictures: Fuel
Systems, Governors, Lubricos
tion Syatema, Ignition Systema,
Starters, Generators, Clutches,
Tranamissions, Front and Rear
Axles, Torque Dividers, Trans-
fer Casea, Brakes, ete,

Offered to vou on the same
FREE 7-Day TRIAL offer, Just
check box in coupon ot right—
and mail us coupon,

APRIL, 1943

L]
I with order).

“NOW Show me the

AUTO REPAIR JOB
lcan't DO!”

Here's proof you CAN ao it
FI?EE /- DAY OFFER \}

How MoToR's NEW FACTORY SHOP MANUAL
Serves as Your Complete Repair, Tune-Up &
Service Guide for Every Car Built Since 1935! u;ea’ﬁf

ﬂfﬂ’)’

you-read, The only up-to-date
book of its kind in all Amerieal

Just Like 150 Official Shop

Manuals —~But All in One Book!
MoToR's FACTORY SHOP MANU-
AL contains all essentizl information
from each manufacturer's own of=-
ficial shop proeedure manial, Just
look up the job, the model, the male,
and go to work! Qullk index H!I'.l.i-
you page and job instantly. Clear in-
structions, detailed pictures give you
the “'dope™ you want et once. PAH-
TIAL Contents here can only give you
an iden of the jebs this boeok covorsl

Thousands Now in Use!
Mow used by the U, B, Armed Forces,
trade and technicsl schools all over
the country, auto servicemen in near-
ly every town.

Right now—to see how thiz hook
can help you get at each job edsser,
do it better, and finish vp with it
Janter—send coupon below for a
FREE 7-DAY TREIAL.

SEND NO MONEY

When the tman brings you the FAC-
TORY SHOPF MANUAL, try it out on &
fow extra-tough jobs. See how the book
can pay for ilself the first fow days

use 18] And unless thoroughly satisfied,
return book in 7 days and pay nothing,
Bend esupon without money, TODAY!
Address; MoTeR Hook Dept., Deiki14,
592 Madison Ave., New York, ¥

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

Nearly 200,000 service and repair
Tacts om all these maekes:

Americon  Fard Oldsmabile
Bantam  Grahom Overlond
Auburn Hudson Pockord
Austin Hupmobkile Piorce
Buick Lafayetia Arrow
Codillac La Salle Plymouth
Chevrolet  Lincoln Panlioe
Chrysler Lincaln Rea
Coard zrphyr Studebaker
De Sota Marcury Tarraplanse
Dodge MNosh Willys
600 pages; 50 pnees of carburetor
text, charts, [lustrations, covering
all models,
Over 450 charts, tables covering

important specilications. clearnnces,
measurements, arranged in  handy
form, lneluding: Tune-up {.']:.J.L‘l._
Valve Measurements; Compression
Pressure; Torque Wreneh Reading;
Stdrl:lnz B.'I:ninr Engine Clearance;
Muin fitnrlng Journal Die
me::.:lnn-:- l.'l-enerntnr- Clutch &
Brake Specifications; Front End
Muoasurements, ote,

Detailed, pletured instructions on
Engines; Electeic, Fuel, Coolinz, L=
Ficating E}ﬂtem:; ‘rrqnsmlulunu
Wheels: Front Ends: Universals
Rear Ends, etc.. ete.

MAIL COUPON NOW FOR T-DAY FREE TRIAL —

MoToR's FACTORY SHOP MANUAL
If O.K., T will remit $1 In 7 days

and #1 monthly for 4 months, plus 25c

MoToR BOOK DEPT., Dezk 14, 572 Madison lhrenu-E. Mew York, N. Y.
Rush to me at onee: (check box opposite book you want).

[—lhlnTuH“l TRUCK REPAIR MANUAL
tﬂe-nu: ribed at left in the box.)
I will remit £2 in T days, and

delivery charge with final pavment 52 mul.'il.hl:.f Ior 3 months, plus 35¢

155,35 In all)., Otherwlse I will Pelufn dth\El’f charge with final arment

book Im 7 daya, (Forelgn price, $6, cash [48.35 ln all)y, Otherwize I will return
ook In 7 days. (Foreign price, §11, cash
with order).

Name__ Address,

City _State A

Employer.

Occupation

D SAVE 35c! Check here if enclosing payment (check or money-o-Ze”) WITH
coupon. We will then pay 36c shipping costs. Same T-day recurn privilege.
A S S (N . S S e e N S e e —

33A



e ~— Excellent Pay/ Costs ﬁ:ﬂ-ﬁ?“‘*

lenr
Offers o BETTER FUTURE ! No “"

Gel troining In @ trade welders: E'upc:r'r:lse-d =
that will always need sx- by some of America’s Fin«
peris regardless of world  est Instructor-Cperators.

or local conditions. NOMN-PROFIT INSTITU.
MO BETTER PLACE TION. Cost cnly for ma-
TO THAIN than this tericls used. Individual
school, backed by one  machines, booths. Shnrl.
ol the world's largest  imtensive esurse. WHI

builders ol ﬂttr OR ENROLL TUD?‘YI

Box M-43, TROY, OHID

A'I'E N'I'S é

AND TRADE MARKS =
C.A.SNOWECO. |1

Registered Patent Attorueys Since 1875
Write for Free Book and “Certilication of lavention”™ form
427 SNOW BUILDING, WASHINGTON, D.C,

PATENT YOUR IDEAS

SEND FOR FREE BOOK

CARL MILLER, Reg ered Patent SGtiors
P D1

Former Member Examining Corps U, S
Woolworls Bldg.. Dept 43-A, New York—Band Bldp., Depl

JIU JITSU 3 lESSONS o*‘

sEpare thimie wis
M
T

_295 i—.

. EDHPLETE ]

FAII]
RACINE, WIS,

FOR EXSMINATION Investignte the course experts buy. Awthentic, com=
anﬁn" plete. Send 10c today for 3 trial lessons, full dct_nlll..

ELECTRICITY MODERMN SCHOOL OF JIU JITSU, Box M-88, Forest Hills, N. Y.

INCLUDING RADID
AND REFRIGERATION

nEw anyb L A
ion of Applicd Eleciricily browgh |.-|¢ -_-1 wn b |
el mieal #laiects Tully coversd, | rieml Blue Print
Headime. 10 Wi Volumes and all sll.n|.-|!u'|.1 "!tl for echrlntioen,
trics Al  armed forces. A I1I1t‘\IH].'

BIG FIELD: Blg nemnd! traimed men wanied-— l"‘ﬂﬂrT"‘:hﬂﬂllr‘l. ation

Men who understand vull.w..-trll:ll:;l |
Big Farl :_" “FR‘EDWH!-' . i Mechanics, Alrcralt and Arc Welders, Ihﬂunnm

UNCLE HAM NEEDS YOUR IF[F_LP‘ I!'I. 'wu.r !:n.d.u-l

Waw Edition

For Beginners n fAadic Men. Prepare now for blgges 31
Producticn Imlu.',. | i el
and Exparts tries. .n'LIr-uunw-. nl‘m- Bl lding, arms plants, ma- i—‘;-.hq. DFFTI":.‘“"::';T'[!'“‘;I :'Ii-'|'|;Il'i-|"-[|-““1.7:;';.|:rn|:!uu|11-llI 1:..!::5
~"h-u--I uhu||=|~:-y:-;:|wih;|-!'_'ly ﬂ'_'lrrs-kllniuiﬂ dﬂ;ﬂ:ﬂ: LVICTORY MEN." Mentlon course desiped,
o electre il Faen who Enow ki subijec
mike Big mooey, Pleasant, I'lll:‘inltlﬂﬂ' work, MILWAUKEE 5CHOOL OF ENGINEERING

Eany to leamn and do; learn with these books. FM-443 N. Broadway & E. State, Milwaukes, Wis,
Bend coupon fot n aet for FREE examination and : - Al
Rt far vatiraelf

SEHU A vesr's consulting privileges NEW LAYOUT
. o i with osir engineers how gElven
gl Huw to all buyers of this famous INSTRUCTOR
Erical e Cyclopedia of Electricity, At Lasti Mere ls practicsl l.l.ml tiable fn-

o struction  on SHEET  METAL  Lavorr MNOW READY!
AMERICAN TECHMNICAL SOCIETY WORE =0 simplifis Lhot l:n,.u.llu ean learn.
Voeational Publishers since 1808 Pubitished o help train the men so badly needed for this big-pay
o s - T E T wark, Sheet Metal Men—Mechanlbes
American Technical Society, Depl. E419, Drexel at S8tk Si., Chicago
Bend for 10 dayse” free use, 10 wvolume pet of Hew 18Uh Edition, Apgplied
Electricity, hechuding o certibente eniitling me w consulting privileges
for oiie year, 1 u-||1i' S

- ~gret this now instructor and  get

- into the easiest. cleanest and it

= ey ing part of all sheet metal wo
Mavnd  bpn book form witl b ¥

ay the delivery charges anly on bhe books, ! . h a
1 wish I moy retuen them {n 10 days mod owe yod nothing. ot i€ 1 \ iy BT Hons l::',.'.:"]:}:&5'&“;:&1.'?";;:;::';;5 -
heep them, will send 52,00 after 10 days, than 1,00 a menth antll S [.1_1_E“. Hl"ﬂ] MO MOMEY., Wrile today

the total price of only 320.80 is pald, et for tEiminlifed Bethods in Shoet
TAL LAY Metal Layout™, Remit 83 or pay
. eHEET MET poAlTEMAE 81 plus posinge on des
livery. '\lnnw back in & days if

EMI!HEIH‘T WILLOOX 00, IME.
Dept. 14, 2005 Michigan Avense, Chicage

.............................. BTATE. cvascsscicsnan
u = sialing age, occupation and name and address of
ive at least one business man as refersnce.

‘To PROTEC'I‘ Your INVENTION ! Pe this corprore, MOW

Ded are d d b 1 to Ite patentabllity and d 302-D Columbian Bld
mﬂgl mngEromns and may Yery promptly as to 1|Ja. ty L] L F Rﬂﬂdﬂl[} alumibi

prompt actl trict fil d ou prefer to Fewd ettt Washington, D. €. *
i on, strict confdence, and a you prefer to ¥
mlalmiim of expense. [ suggest that you the attached coupon at once. 1 will alsa Pmbgﬁ'i gt “W&rﬂm*‘?ﬂwﬁ
me & model of drawing, or sketch gend my Record of Invention™ form, | DPoge L e
nd deseriptlon of your Inventlon, and (Over 40 years experlence &8 o Reglatered
H.M 1 will make 'a search and report tent Attoroey.) I MDD, onvibin rmsbainennm s blonesoeessnisenes

A PERSONAL CONFIDENTIAL PATENT SERVIICE— [

A POPULAR MECHANICS

My personal eervice assures ¥you a copy of my



OSE NO TIME in obtaining
your copy of Benjamin N,
Bogue's current authoritative
book — *Stammering — Its
Cause and Correction.” It
will come to you postpaid,
promptly, with the author’s
compliments. There is no cost
of any kind. Every stammerer
owes it to himself to have this
valuable book.

Avoid Disappointment
— Act Today

Nine editions of Mr. Bogue’s
former books were required
to meet the demand in this,
and other, countries. It is
hoped that the present sup-
ply of this vital, helpful book
will permit the author 1o re-
spond promptly to every re-
quest. But, to assure vour
copy, write today without fail.

Every phase of stammering

WRITE FOR YOUR COPY TODAY

APRIL, 1943

STAMMERER

ACTUAL SIZE OF BOOK
514 x B4 Inches

Haw am

How myyep
"”-"hﬂn'rrg

128 Pﬂgﬂs 'P:::E" SATMELING is ever gy,
Interesting . . . Inspiring ® Lo i aering cya be
Authoritative ... Helpful ® o EmEEring it scruatly cpg.

— EMetning o 1 .

Write Today o i, *ff{i’fﬁr‘-h";
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ou;:
Y&ﬂn' Eupgﬁenc'!
mmering

Stopped

and stuttering is discussed
fully and simply in this 128-
page book. It contains five
different parts—and a total of
thirty-six chapters.

Written by a Man
Who Stammered

Mr. Bogue, author of this
book, was himself, = stam-
merer—and the facts he gives
you are based on 41 years of
experience in the correction
of stammering. He knows and
understands the stammerer’s
problems and unhappiness.
His own life story is contained
in his book. He helps you
answer the many questions
yvou have asked yourself—
brings you facts you have
sought but never found,

CIRCLE

Comfort and Help
for Stammerers

This helpful book is the
latest and maost thorough work
on “Stammering,” of which
we have any knowledge, It is
authoritative and complete
and should bring comfort and
hope to every stammerer. The
book will be mailed postpaid
to every stammerer who re-
guests it promptly. To teach-
crs and persons other than
staminerers, copies of the book
are available upon terms
which Mr. Bogue will gladly
state if yvou will write to him.
But 10 stammerers it is free.
It will come to you promptly,
and post-paid.

BENJAMIN N. BOGUE, FUBLISHER, DEPT. A-13
TOWER, INDIAMAPOLIS,

INDIANA

35A



'ﬁuu w:l] nnd the 1,nu:u|1ﬂ' re ]II'II’]'L'IL'I[} easy tn gnqp and use,

TRAIN AT HOME FOR A RADIO JOB

This homo-atudy mannzl has belped others ko you to secare high pay
jotrs in raddio factories, service shops, War Industcies, Mavy and Army.
These money-2aving lessons will give yotl all the essenlial Eraining
newled,  Ineluibes exira  information on recent Fadio developments,

You may examine the complete conrse-manmgal, coptalning all the leg-
pirestiong,

gang amd review in your owp home without any risk.

PRACTICAL INSTRUCTIONS
Tho leesons are clear, practieal, in-
terpstimg, cagy Lo master and dse.
No special education or prevings ex-
P'HHIH‘ required. You will enjoy
earnlong Important radlo fecls amd
doipg  real radia werk after e
14th legsom,

SATISFACTION GUARANTEED
Take advaninge of our “‘no-risk™
trial offer. Hend telal eoupon. You
will recelve the complete Course for
10 dnys examinntion. BPegin your
radio study withoul any obligation.
If you are pleased, ithe amplets
Uourge-Maneal fe yours (o Eeep for
only $2.50. full price,

NO RISK TRIAL ORDER COU PON

SUPREME PUBLICATIONS, 328 S. JeHerson 5t., ﬁﬂlﬂllﬂ' hiki
Ship the complete Badio Course bwok for 140 days s,

O am enclosing: 52,50, full price, send Qaltﬂnld.

O Send C.0.0, [ will pay the feilman §2. 50, and a few cents postage.
T must be satksfed or you will refund my money in full.

Name:

Addreass

I€ LIGQUID MAKES

PHOTOS APPEAR

ﬂn Scarfs, Ties, Stationery, Etc.

Reproduse amy anapshot on cloth, lesther, wood,

Simply W Ir 1

mlnum mﬂi‘hl. Harmloas Lo negativa. Waon't
inzluded, Complets kit for 300

Dhrh- ml:r l-l:. Sand no money, jnltnlml. Py post-

mas §l ploa few cenls poalige on dellvery, [

$1.28 moner order only.) Order today.

LEMMILCo. Depl 270,

i

e

For

SELF DEFENSE
and

COUNTER ATTACK

Used by
United States Marines

Amaming JIU JITSU MILITARY MANUAL
macked [rom eover to cover with TOUGH
HIOLDE, clakes, (hrows pd w.lu--humn T

ik RAPHIC ILLUSTRATIONS

. MARINES 1M -ATGH'T Big-
A MW
en=e pkl COunEer-piiack Systemn easy

to learn. Makes vou touph regardless of vour sise,
Leatheretta Shows vou how to handle brutes, even though armed.
with yvour bar hamds, Every Poliee Offcer, Guord
el evVery man and waorsng shiveld bhave fhis oo
Finish 1 1 ! k e ke,
Ideal for Service Moenl
s 00 SEND NO MONEY=—Just pend us your omder and
pay postman S1.040 vlus few cents posiage. Or en-
Post- clhuse daoll fop postoald dellvery. To avold deloy
e ko« wh &l lel eowelosn dollar with ordor. Aot
paid W i P e yourmell for RO EMEEETBeY.

GORDY PUBLISHERS, 58 E. 18th 5t., Dept. 39, Chicago, IIi.

36A

New 3 in 1 Policy.

Only *1 a month!
.. i_ACCI]}E“ Pays These BIG Benefits

et =55,000.00

.Pu:'cu::' i l‘-'ll Cush { .ur
Lioas
Life,

Liml:ls or Ellght

/7$150.00

A month for
Loss of Time

10100.00

A month for
Losz of Time

10 57,505V

For Hospltal expenses
Policy paya liberal benefits from FIRST DAY,
Even covers common sicknesses and ordinary
pecidents, No agents, no red tape, ne medical
examination. Mall-plan cuta expenses. givea
you greater Insurance value. Investigate at

:e'SiSKNESS. :

_Benefits

onee, No obligation. Write for details today!
GEORGE RODGERS CLARK CASUALTY CO.

MAKE YOUR OWN [ ooy my P v
ELECTRICA Eleetelen]l Devices. Amazing New Book. Written

In Simple language anyone can wderstand. 132
perience packed in this Velume, Money-Back Guaraniee. Ordor your
copy MOW! Tetalls free. L. B, BEQES, Box TEO, Chitage, Illinsis
Mechanienl colealator simplified, used by World's experts. 128
pages. Ilustrated, Paper G0c postpaid. Send for entalogus. Drake
suy ENGINEERING o3
With A Chartered Educational Institution

Dept. D-23 « Rockiord, IIL
tnw—ﬂnh-rlﬂ—l‘.irrul:a—mdin Togirrlerence==
REF"“ pages=1 50 Diagrams. §1.05. 28 years practical ex-
Fress & Bladery, 1132 MNorth Wells Street, Chicago, 111,
Courses In EMGINEERING: Electrical, Clvil, Mechanieal, Desfiing,

Architectural, Steam, Adaronsubical, Radio, ,’Ell‘url.llr.pl. hE||1|:r,g‘ In-
dustrial, Highway. Petroleim, bMaring, 'l'.'hll:'ml'l.'ﬂ].
Courses in Al 'I'gl AND SCIENCES: Iy: Education; LetberRg

Public Health; Medical FJurisprudence; l'n:rl'-'u-l g¥: Bociolegy: Physics;
Chomistry; Coolomy: Pol. Seienre; Thealogy: Law: Buslness and
Commerve: Accounting: Mathomatics;, Suatistics; Agriculiure.

MeKinley-Regsevelt |ncarporated, 4810-TC, Sheridan Rosd, Chicago

Ar Last! A nan-technical Plastics boolk,
written in a clear, pracrical, undtﬂ.um{:.‘h-lg
way, by the well known suthorny E. F.
Lauges, lormer Editor Madern Plastics

ine, Proft by information in this in-
tensely inferesting and instructive
beok, entitled "PLASTICS fraem
FARM and FOREST " Mo other
like it anywhere Describes many
fapcinating and amazing caperi-
ments in ngt'u:l; and tells of 1}_|-r
big apportunities bath now and in
the future. Do you want to know
how blankess, hats and butrong are being made fram sldm milk, how
eormcobls and sugar cane waste is being turned into wall beard and
malded products; haw 1ay Iu;ns arE rn:_dt into Iulnm:_-bi]e ris; how
walniut shells ind theic way inite Plagtics and dynamite? These sub-
jects, and many others, are explained in Lougee's Bodk. Gt the lacts
on Plastics. Order this imporant book TO-DAY 1 18 Days Inspection

SEND NO MONEY
Don't delay=—Hook shipped C.O.D. anywhere in U.5.A. Simply pay
postman $200 plus small C.O.D. and postage charges. (Lf you
send cash in advance we pay postage ). In cither case, il you are nos
Telly satisfied, return the book in 10 days and we'll refund your money
immmediately. Mail yoar order BOW

PLASTICS INSTITUTE

221 NO. LASALLE 5T., DEPT.M .« CHICAGO, ILLINDIS

POPULAR MECHANICS



GET ON THE TECHNICAL FRONT

TOW, as never before, the urgent
need for Trained Radio Men
has created a tremendous shortage.
Man-power is boinis ad £ duty on
the TECHNICAL FRONT: Radio Eng
Serviee men and operators, Experts in shops,
in laboratories and countless, undreamed
other applications are on the “MUST
HAVE"] The war has stimulated demand
in both Civilian and militery fields, Regard
leda of whether you remnin a civilinn o
ter Military Service, National Radio T
ing will gualify you for a real futar
pay job, responsibility and marvelous oppor-
tunity for ndvancement.

LEARN AT HOME

MOW you can learn AT HOME in your spare
time. Matlonal's YVICTORY training plan
speeds up your progress right from the
start, yet omits pbaclutely nothing vital to
yvour preparation.

FASCINATING WAY TO
LEARN RADIO

Fliminating drr texl Beoks, .\ll'|||v||.'li'h. falan
of mpld Home Training nctunlly hrings so
the proved Shon-Stadio=-Field service meihs
ods that are followed in Notional's pesidont
trainlng shops. This toaining i slmplified
B0 that you can easily grosp fadio slop by sten in 8wy
that grows in its Fascioalion overy day, No prévious
experience needed,  When you comidlege this Course you

I:IIIII.II..

eers,

nre prepared for o posd radio job ot oxcellent pay or
may establish your own radic business,

Bear in mind that with the war-time curtailment of radio sets
Hadia
o help

huge increasso in service work in homes,
manufacturing planis nlsa newd (csloel fechaic
produce over two blllen dollars worth of m .
equipment. Factories are installing elalornte sound sysi
Electronics s growing by leaps and bounds. Defense eadio
instnlpations are without  limer, ALl souisl  spstems  and
inmumerable defense hook-ups require Tralned men,.  Prepare
purs=cdf for thess job ovportdnities, Enroll and Train by
Mational®s sasy-lo-grasy home method. :

Mational Graduates
Win Good Jobs

RADID INSPECTOR
Am emploved nt Gons

- ornl Electpie plant in
T Bridfoport ®i Lnspeds

Eor on Raddio t'.'lr *u!'l“‘-

nnd Mavy, 1 owe a
Chas. Plunkett

wrent deal of my Wity

coRa o NAotional
Trainimag,

Chez, Plunkeil,

Danbury. Coaii,

SOUND ENGINEER

F.Iru:r.- jn:lin I1|.1‘."l|.l.I Army
o]

ny s B
l,m: i I:!l|'|:‘-l|1.l't' and soard

work, bhanks 1o MNa-
tionnl Traininag. ftadin
training  ha bl jrod

me o grest denls

Po. F. M. Carj,

Wirret, Wyo.
Regardless of provisds education
or ape, yol ean Teain for Radio,
Contlnue your present job, Barmn
while »ou lears, IO sulifect Lo
piilitary Sorvice, all the more ims
portant | you gek pre-training.

APRIL, 1943

E

REQUEST FULL DETAILS

Qualify Far
These Jobs

RADIO EXPERT
BROADCASTING
AIRCRAFT—MARINE
INDUST. ELECTROWICE
STUDHO TECHMICIAN

GOY'T. SERVICE

For 13 yenrs D
for Top Pay trallea
ri the modern, completely-equipped Training Shops of WNos

REMARUFACTURE

Maora
ihan

MAME

MAIL OPP I.'IETlIHiTT (0

| Matiomal Schools, Dept. PM =4

I 4000 So. Figueroa, Los Angeles, Calif,
Mail me FREE, withay! obligation, ane Lesion and Qpportunity

Baak, with full desails abaul bow | CAN become o RADHD Technician,

# PG

WITH PREPARATION FOR
CIVH £ NWI.I S GO'I'

ERVR’E gy

Wational Schools has trained ambitious men
Squarely behind your Home training

|‘|l'\ll| r‘h||! il prrove avery

Lional Schools w
i

|I.'\-|.I'LILH1I1

rofresslyve meibhods of braining
s i fictienl sl practice.
& giver you Home Tralokng
Shon e ne o b S e L dias
her sourre, te oue Jenabprar,
Wl receive oulf Comolimesbary

MILITARY SERVICE

Prenape for §
[P ey

din Servies I Army ancd MNavy III ir. 8.
Wi 1, operales and o

EFEL‘-IAI. OFFER

E"'r -'I-.*mm.

Foal roolf the ease and
Bational Schools
] Lessnn free,
of Facts ond T
st the Coason.,

¥ Ly
tails nbhout sl beanchos q[ Fadia,

=il ip podasvi

NATIONAL SCHOOlS

Grndun‘tul#s ﬁﬂgﬂ'lﬁi
Colifornia =27
ESTABLISHED "'M-r.._ ! I

UPON FOR QUICK ACTION

{Mail in envelops or
patte on panny paslal)

AGE

Ty _

ADORESS

_STATE

3TA



WORLDS
BEST

WANT AD
MEDIUM

CLASSIFIED

a2

Advertisamants in this section, 35 cents per word, each insertion, minimum 10 Immr-:lrl:ll, payable in advance
To be inserted under proper classification in May issue, copy should be in our office March Bth

May issus on sale April 1st

Popular Mechanics Magazine, 200 East Ontario Street, Chicage, lllincis

make and save money.

YOU’LL PROFIT

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

Dear Mr. Johnson:

time to come.

{Original letter on file In our ofce)

Popular Mechanics Magazine, Chicage, IlI.

| have just been loaking over the results of
my advertising in Popular Mechanics Maogozine, ond find that for
every dollar | have invested in ads | have received a net profit of
more than a dollar in just a few months.
net, after every item of expense has been deducted, and is exactly
the same to me as if someone were paying me interest on my
money of mare than 200% per annum.
| am satisfied, and that | will be using your celumns for some

This profit is obsalutely

It is needless to say that

Yours very truly,
M. B. POSERA

AUTOMOBILES, MIDGET CARS
WHIRLGAS Stlp-emhu:l.-ra. ﬂ
mileage 205 power 100, pe?et-
ual p-ermrma.nu Refund gm.uut.er_
versity car; glve make :.len.r
Wrench hul.n.ll.l minutes. John Hanl
ﬁlléihul’nthu'ur. !l'Tl! Loraine, Detroi

EW Sclentific tablet saves %ﬁr E
Ve

t.;:ud: {Liberal anpply 35 )
D:lil.rll:ﬂ.itﬁll wanted. OGas-0-Lubrl Prod-
uets, D-3338 Manderson. Omaha, Nebr,
TAUTOMOBILE Racl g boak, Afth edi-
tlon, well illustrated. Instructions on
frames. engines. Ford A
ponversions, Plans, rules,
mlﬂr.ltlnnn Roadster rm:!:nl Indianap-
ismm. ilﬂﬂ ostpald. $1.15 OO0 1k, Rﬁ.‘
hl.?' Dept. 47, Madisonville, Gincinn

PROFESEIONAL Midget racers, motor=
scooters, midget cars. Parts, plans. Hand-
book ca ﬂ—nﬂ illustrations, plans—2Ioe,
Midwest, 2537 Charlestown, Taledo, Ohia,

AUTO BUFPLIES, EQUIFMENT

WANTED—McCulloch Ford Y8 super-
charger. Box 1344, Lake Charles, La,
RUBBER Preservative, cement. canvas
waterproofer, soldering paste.  Formulas
ictory Bales, Box 6172, Chicago.
1943 JGNITION Supercharger §2.50,
Faxt starting, mileage, pep. EG Sales
Mig. Co,, 80 John BT. Mew York.
PLATING OQutfiis Inr auto parts. Con-
nect Lo & battery. tanks used. Pree
particulars and
Ave. J, Decatur, IlL

AUTO TRAILERS

111r:r=uu

hoi Your own house trafler, Have
exactly the kind and size you want, ar-
ranged and equip the wny you want it
HSave money o have n truiler.
Thonsands of Amart pea have built
from Jim Dandy plans. BSend 10c today
for Jim's Interesting trailer pian eatalog
illustrating 7 streamlined and convention-
al models of house trailern with foor
lans, collapsible tent trailer and wtility
ailer any af which you ean bulld your-
plan you select costs only §1.00.
Send dime today for catalog, Jim Daody,
Bax 125-A, Wausay, Wisconsin,

MOTORCYCLES, BICYCLES, MOTOR-
SCOOTERS, BUPPLIES

BOYS Repalr vour own bicyeles, All hi-
cyele repair seerets revenled.  “'Bicycle
Hepalr Manual."' Bend only 65z Lo R, G.
Hlauser, Shelbyville, Illinais.

MOTORCYCLIBTS — MNew

parts, accessories, a1l models.
and decal 10c. Henderson catalog
ditional, Triangle, 2157 Harruo‘n.
CRED,

3BA

and  used
Cata

Hic ad
Chi-

r=""J0

“"MODERN Motorcyele Mechanics aond
Speed Tuning,” 436 pages, 200 jllusirn-
tions. Extensively covers — Operating,
maintenance, and complete recondition-
ing, American and British motorcyeles.
$2.50 posipald. Descriplive folder free.
HNicholson Brothers, Baskatoon., Canndn.

CONVERT Your himl:c"tumelmtﬂn L
A 0.

er-bike, Practical plans Ler Power
Cyele, Watertown,

MOTORCYCLE Bags—32£58,20 and up.
Allen Etrzﬂ-man.ed Bag Co., 216 Summib
8t., Elgin, TN,

BUILD E'-Icl:h'lt: hlnl;lt. N'n chalns,

PArS, weldjni' Klauss, 1369
Missouri St ll.Lab-u.r';h Fe_n_:m.‘u.

% X 2.135 BICYCLE Tires $2.50. tubes

1I Bl Eutm.bﬂ_ Reconditioned men’s bal-

icyeles, :Iikr new §40.00. Pulver's
B:l.'rﬂr ng Goods, Hudson, N, T,

REBUILD Your Indian motor.

Genulne

| Indian Used motorcyele catalog 15ec.
ﬁptnrr Mo,

f Indian

vcle Sales, Kansas City,

SEND loc For Handbook of InfTormation,
Lists new and used parts for Indian, Har-

| ley. Bools, 623 East Grand, Des Moines,
Taw.

POWER Your bike with drullmu.rd M=

tor, Plans, $1.00 defense mpa.  Donald

| Laverdiere, 21 Poulin 5i.. ‘ﬁ'aurﬂllel M.

BICYCLES, Parts, lires, Also scooter

|

tres, all sizes, Send dime for list. Cycle
Transpart Co., 1241 8. Michigan Awve.,
Chicago, TIL T

BAVE Gasoline, tires! Hu'rur—smuter:
motorcyeles, bicvele mators, midget nitos
mobiles, gasoline engines. Mo priority
neoessary,  Illustrated catalog one dime,
Clymers, 307 West Pico. Los Angeles, Calif.

PISTONS, All sizes, for H’nr!::runmri:t-

Duckworth chaln 9 ta Tor motor-
t:rrnin MeCann's 2104 l’I‘e:ﬂ.ﬂ Btrest, El

LI

Toxas,

AVIATION

LOOK — World's best offer — Genulne
Geodetic simplified, detalled plans com-
plete, §5.00 for the Baby Alrliner,
wing, Might tesied, sweet performance,
IHustrated lterature, Ford alrecol eonvers
slon_ disgram 25¢. Standard Aerocraft,
Ft. Worth, Texas,

PLANS, Flying P‘.Ica. II l:d]- monoplans
§1.00. Circulars 200, Craftsman Books,
Box 1151-PM, M]I'I'l.‘nulte Wis.

PRD?ELLERS—Wf di T,
ture, sell, all types, slzes. Patent applied
an oiur 3 blade Alrliner. Pactory prices
Quality, lists free, Standard Aerocraft,
Ft. Worth, Texas,

BATTERIES, GENERATORS, ETC.

EDIZS0ON Batterles, Light. Power. FIf-
teen year life, Five year guarantes. Com-
Elem :Iii'hl:irlg plants. Free liternture, Seo

Company, 321 FTonkers Avenue, Yon-
kzrl New York.

manufac=

EDISON Lifetime storsge boatteries for
Ilrm. and power. Eliminate acid battery
seases. Long guarantee. All kinds re-
buiilg lmmtlnr plants, motors, and mu,.-
f:l:lmnus 'Ji-ll'tlful-ﬁu.i: blr'lplg 'nr:m Frea
Co. Croton Falls. N R S
RENEW Dead car blt.t.!l‘ll.l ine 1
ly. Get wise. Instruetions $1.00, ni'%ﬁ

Bervice, Racine, Wisconsin.

ELECTRICAL SUFPPLIES, EQUIPMENT

mﬁEﬂR‘IFHPEn:ﬂ Writnienmlwﬂtlh
4515-H Cottige Grove, Chicaga. i
T FOR Motors, welders, nerators, other
electrical ftems. Write ny Mig,, BT
Leday Bullding, Minneapolis, Minn.

R IJD Te u“ﬁﬁ?“{;‘“ bazild=
16%, "Tole Jﬁa ¥ nt Btation

a.le Gmune—-nu! electric  motors
through mail. Alternatling and ditect cur-
rent, fractional horse power. Bend dime
for wholesale catalog. CMOO, 514 Van
Buren, Chicago.

WELDING, SOLDERING, PLATING

MAKE Your own electric welder; coms=
plete kit, eversthing supplied, wilh full
directions for assembly. §5.98; will make
B l-:|.5| 88 set. Marvel Electro Welder Mig
Cao,, 193AB Center Bt., New York City,

ARC Welders wanted by the thousends
Learn with 516 page lessons manual, Ower
a00 hows=to=do=it photos, $X200 ecooy.
Money-back guanrantee, Hobartweld, Box
M-434, Troy, Ohlo.

WELDING Oulfits — Alreraft. sheet-
metal, hea nutr soldering outfits. Bu-
perior Oxy- tylens Co., Homilton, Olile

BUILD d.c. Arcwelder without rewind-
ing armature. Plans §1.00 each. 25 to 600

amperes from wehicle motors, light plant
ﬁntrltﬂﬂ automeohile starier-genecntors.
clders Club, AB-3432 M-Mart,

MACHINERY,

INDEX Heads for sale. Very inexpen-
sive. Bixty-two different divisions. med
on small Iathes, drill press. milling ma-
chines, ete, gears, hobbs. culters,
etr. Very mecurate, and durable, Not a

Used defense schools and hob-
In'ists Write for free folder. 2117 East
B 5t , Torrington, Wyo,

a-rm Beam trammels for draftsmen,
engineers, mechanics, Cireulnr free, Clair
BD.I'I'I. any, Box 020, Bivthebourne Station,

A N Y.

grinding attachment. Grind
on small lathe or surfmce
ternture, 2312 8, Fern 8t.,

TOOLS, SUFFLIES

llh:u I'nc

E gtocn 'Fn.

N'.E‘W' Caliper, direcl reading. speeds up
defense work, eheap. Free illustrated eir-
cular. Factory, B11-0 East 31st. Kansas
City, Mo

POPULAR MECHANICS




IMMEDIATE Delivery of Lowis Castings
and blueprints on low priority for building
your own mills, shapers and other shop
tools. Save delivery delays. These tools
handle all war work within their eapaci
Send l0e to cover mailing cost of new

ge illustrated catalog, Lewls Machine
F ool Company, P.O. Box 118, Bta. A, Da-
partment M-28, Los hng_ekes_J_'G_a.lh‘urmn.

AT Last! A simple method for temper-
ing chisels and punches. Send 5100 L
for complete Instructions. Money

arantes. J, & E. Engineering Company,
303 Madizon, Saginaw, Mich.

USED Wood and metal working power
toals, bough gold, exchanged. Dotalls
frew. Matlonal Tool Mart, Ashburm,

RECLAIM Dull and broken drills 'l'll.'l'l.
Hu-Way Drlll Orinder. Circular {ree
Tractor-Lite Mig. Co., Spirit Lake,_Iowns,

LATHE Owners—Amazing new line at-
tachments, chucks. turrets, Machine Sup-
ply, Newlfane, Vermont.

FREE Catalog. iy tving and lure mak-
Ing materials, fies. streamers, bugs, lures,
wholesale prices, Supreme Mig. Company,
Amarillo, Texas.

T TIH -CAN "Teluhow' plons, Silencers
—Traps, hunting, fshing, camplng, Cir=
EJIH.I 10, Bpencer Laboratories, Akron,

0

'II-L Bwap ﬂ!h!ﬁﬁllﬂclﬂ OF pay cash.

ns, ammunition. goll equipment.
Dmr.l what you have. Write for free
complete bargain catnlog. Send Jde stamp.

Milton Klein, Trader
Bouth Halsted, Chicago,

TURN Your spare guns into war bomds,
Derrvhoyle House, Natick, Mass., buys,
sells, exchanges, or sells om commission.
Circular_free,

BOWE—Arrows for recreation, hunting,

ﬂahlni Beautiful archery instruction
ook gnm. 50 {llustrations. only &0c.
I]lua’cmt-e catalogue free. Archery, 617

South State, Chicago,

BUILD Lathe inding atlachment,
Castings. Eullﬂlﬁ' tructions $2.50. De-
taila 10c. Star Machine Co., Kingfisher,

Okla.

CONCRETE Bullding block machines
and molds. Easy payments. Cata freo.
Conerete Machine Co., 513 South Comp-
ton Ave.. St Louls, Mo,

13":.‘:' WILLARD Lathe with gap. No
2 Pratt & Whitney hand milling machine.
four step eone drive, Write for full par-
tleulars. Clncinnat] Machinery & Supoply
Eﬁmm, 217 E. Becond Bt.. Clocinnati,

io.

GRIND Drills like fo 1 attachmuont
for bench grinder. Cheap, Poctory, 811-B
Egat 11. Kansas City, Ma.

FOR Sale—New and used reamers and
milling ecutters—not catalogued—{ucnish

ur st of wireptents for prices. Write
O, Box 403, nt, hMich.

ENGINES, MOTORS, DYNAMOS

USED Guns. bought, sold, exchanged.
List Etnmf. Howe Fur Company, Coopéers
BIills, Dlaime.

ATHLETIC EQUIFMENT, BODY
BUILDING COURSES

BUPER Bystem of netural physical
krainin Free booklet. Harry Good,
A2E1-P ]5 Wilsoant Roead, 8t Louls, Mo,

SUPER Ju-Jitsu—lightning defense and
nitack system, Sensatiopal new  home
study ¢course now ready! Learn to lick
Brutes twice your slze with enly your bare
hands. Free detalls. HNelson Co.,
Sherman. Dept. D-508, Chicago._

BE Strong, muscular, full of pep, Amaz-
ing new v-building course. Write
E{iylmplc System, Dept. M, Waterville,

nlne.

FIELD GLASSES, MICROSCOPES,
TELEECOFES

BIO Pay jobs In welding. Complete
welding Iu.'-um nmd rrlurcm‘e book, 5816
Eacltau lessons,  £2.00 py, Moneyas

I ]:ua.rnntee Hﬂbﬂ.lt-‘l'elﬂ.. Box £35-M,
Troy. Ohlo

T WINDING Data, 125 moLors, Sll:l.zll! and
threp phase, $1.00. Motor Dats Co., Box
T631, Kansas City, :

BOATS, OUTBROARD MOTORS, ETC.

FULL Bize, cut to shn ntterns
blueprints, 5 -

r.ustrn'll:d
“Ruld a Boat'' u:alnu lll]: l ¥
to Bulld Boata™ book, $1.0d. Elleve]and
Boat Biueprint Oo., Statlon A-66, Cleve-
land. Ohlo.

~ 12 FOOT imt bottom rowboat. complete

fh A5e, ulr.lT boat bullding plons
Yl}:q:_‘ The Rudder, 16 Murray Streel, New

WANTED Emlll metal hull  inbonrd
speed boat, 3 ar passenger, Tshp. orf
mbr Brown, zsan Bpaulding, Omaha,
Nebr.,

USED Outboard motor parts, Outboard
Exchange, 1104 Romsen Ave., Brookiym,

REBUILT Outboard motors. Fully guar-
anteed. Hundreds to pick
for complete llst, Boat ﬂumn bnut |5-:
Puy now before prices advance. Ohicago's
largest dealer. paters & Son, I14 West
Chicago Avenue, Chicago.

BOAT Designers are highly peid profes-
slonals. Complete course by mail. Catalog.
Wﬂﬂnﬂ Montrille. H. J.

TTHEOARDE — Bave 15 OGod nEed
ta l.1.1 makes and mndth Ba m ;E;I

It motors. OCrandall Hicks
Commonwenlth., Boston., Mass,

SPORTING GOODS, GUNS, FISHING
TACKLE, ETC.

T'LL Trade guns and ammunition, Swuap
your guns or ammunition for other guns,
other ammunition, for bargains In other
cquipment. I'll mlso pay cash (or traded
for modern used guns, ammunition, fishing
tackle, outbonrds, goll balls, clubs, hinoc-
ulars, cameras, Write immediately [or
liberal *'cash or trade”” offer. Also for
free glant bargain list. Sond 3¢ stamp.
Milton Klein, Gun Trader Since 18856,
S0BEHC South Halited., Chicago.

ELEVEN Oood box traps, Complete
blueprints, 30e. Wesho-Uese, Box 51, De-
troit. Mich, .

ARCHERY ipment: Cato ?
Mid-West mt?::y F'.P;un A ﬁs;"-’rﬁ‘ﬁ. Eﬁf.
CAgo.

APRIL, 1943

ASTRONOMICAL Telescopes, hinoculars,
cameras, microacopes; Bowght, sold, re-
palred, Send 10e feor list of instruments
dmlrr:d. Rasmussen, Box 2894, Amsterdam,

BJ.[EI!.GEC\DI?-I Researeh, |ndusteial,
Amateur, accessorles. We sell, buy, repair,
exchange. Inquiries invited, Natlonal Mi-
cmcgpe Exchange, 121 Chambers 5t.,
New York, N, Y,

LENSES — Huild your own telescope,
field gloss, roscope, riflescope, otco
Asspriment of ffteen lepses—=&81 00 past-
pald, Thirty lenses—E2.00, Bixty differ-
ent  lenses—385.00.  8lightly chipped on
Batisfaction absolutely guaranteed.
Amerienn  Lens © ny, 1313-M Vine
Avenue, Park Ridge, Illinols,

ANTIQUES, RELICS, INDIAN GOODS,
CURIOS

ANTIQUE Fircarms, swords, dn T3,
Indian relics, eoins, papermoney, 15,
Lists free, Nagy, 8-FM South lﬂh. Phila-
dalphia, Penna

1943 ANTIQUE Firearms catalog, 25c.

"Young,'" Liberty Ave,, Bellevills, M. J.
SWORDS3, HRapiers, daggers, gi:tnll.
armor, [lustrated catalog 25e. L

Abels, aEua.h  Lexington Ave.. New York.

25 GENUINE Indian arrowheads, SL00.
Catalog. Oeo, Holder. Glenwood, Ark

INDIAN Reﬁm. colms, bills emcl m'y'.s
tals. carios, otc, IIE lHustrated cntl.tng 5.
100 ancient arrowheads §3.00, H. Daniel,
Hot Springs, Ark.

INDIAN Itelics. eadwork, colns, curios,
minerals, old glass. Catalog 6z Indian
Museum, Osborne, Eansas.

FARMS, FARM LANDS, EEAL ESTATE

00 mont.
Inverness, Floride.

ORLANDO. Florida. & mcres on main

hishm.:.. good fruit and vegetable Innd:
asy bterms; [ree !:mklet. Department ¥,
n.:rx 1944, Orlando, Florida,

CANADIAN Tax sale lnnds for a dollac
an ncre and up. Small monthly payments.
Fo-ms, timber, hunting and ﬂnhin; n:a.mpa,
minerals. Limited number of pr
Write at once for froe 1ll.untutl:d booklzl-
'Tas Gnle Servico, 613, 712 Quesn 8L,

. Toronto, Canada.

1:| ACRES, Mear White River. unim-
proved: poultey land. §190, &0 down, &5
maonthly, Free list and lterature, Hub-
%nr;li 216 CGrossman Bldg,, Eansas OClty,
ans,

SII:I ACRES Fronting
£5.00 down £5. . Btewart,

aved mu:hwa.:. $100,
Iy. R.

nce 1886, BOBHC |

STROUT'S Blg new cataleg! 100 pa
chock-full of rgalns—farms. coun
homes, rural business opportunities in
stoten enst of the Mississippl; write today
for your [ree copy of this money and time-
savimg guide. Strout Realty, 355-F 4th
Ave., New York City.

T VIRGIN O=ark poultty. fruit lond, Si
acre, Armstrong. Thornburg, Iowa.

T ONTARIO, Money making farms, all
Blzes. Cali 1de. Daminien  Parm
Agency, Queen W, Toronte, Canada,

SEE The Highlands of Loulsiana wherse
winter bri no jdie mcres. Choice cut-
over land at low prices with terms. Send
for descriptive book without obligation,
Long-Bell Farm Land Corporation, 80§
R. A. Long Bldg., Kansas Clty,

GOOD Farm  bargains, WB.:!:in'tm
Minnesota, Montana, Idaho, Oregon,
Korth Dakota, Dependable crops, {avoer-
ghle climate. Write for liternture, lisis
dﬁcrlhlns trp cal farms, Specify which
slate, J, Haw, 119 MNorthern Pacifle
Ry., Bfi. Pa.u] Minn.

GOVERNMENT Land §1.00 ncre up. In-
formation all states 25 cents. Natlonal

| Tax Service, 1037A Majestic Bldg.. Detroit,

FAEM MACHINEREY AND SUFPFLIES

_BUY Tractor parta now! ]'..a.rge stm:k_
New or used Quick servies:
Ir'ilna:a lt:l'.ur

Froe 0 page catalusﬁ.
Lug Co., Galesbyrg, Illinods.

POULTRY AND FARM SUPPLIES

50 RARE And fancy brt'e-da EE“ Gtock,
List 3¢, Empire, Corono, New Mexico,

MORE Money from pouliry by following
latest discoveries reported by America's
leading pnu_l.l'.r;' magazine, operabing own
experimental [aros.  One year 235¢: fve
yvears anly £1. Pouliry Tribune, Dept 23,
Mount Maorria, T11

RﬁISE TLIﬂ{E_'r'H. tl'll' n.ew Wﬁ.F Mﬂlﬁ' [F}
to 53000 wearly Iln your owmn back ar

Write for free Informotion tellin o,
Mational Turker Institute, Dept. B, Co-
Ium Eansus

l‘..-HIGI{S And Euulta- chompion mated,
52 varieties, T hyvbrids, licensed inapected
bloodtested. Rush postal,
book, low prices.
Clarindn, lowa.

larige colo
Berry's Farm, Route 13,

OGS, FETS, BIRDS, REABBITS

PARRAKEETS Or Lave Birds, Zebra
E?ghﬁ_ Birds. Paul Duesterhoelt, West-

REPORT On Chinchillas «nof rabbitss
Rarest domesticated animals, ﬂpm:u—
nity, Book $125,  Baylarms, -G
EBrighton, Oukland, Calilernin.

5T, BERNARD Fuppies, Champion sited
hrn.ul:ir_s Franklin Young, R4, Riverhead,
Long Island, New York. i

BIRDS? Get American Canary Maga-
Zine monthly. Year, 5L.00. 28310-FP North
Halsted, Chicago.

FROFITABLE OCCUFPATIONS

YOUR Own profitable business! Wa
help you to bulld up successiul subscrip-
tlon Rgency in your community, making
money year after year with new and re-
newal orders for all magazines published.
No experience reguired. So turn your
Apare time into cash! Glp this ad now
and mail with your name nnd home ad-
dress  to International Circulation Ca,,
Ing., Dept, AB-4, 5Tth Bireet at 8th Ave,,
New York, N, Y.

WE Buy Angora wool. Our super woal-
ers reasonably priced, Hazelwood Angora
Farms, Route 1, Spokane, 'Wash.

T WELDING Pays. Learn with 1042 trade
sehoal lext manual. 518 pages. Owver 500
photos, $2.00 copy. Money-back guaran-
tes. Hobartweld, Box M-433. Troy. Ohio,

T MECHANICALLY Inclined men — Own
and operate general applinnes mfalrahun
Complete, i ustrated course shows yoo
how, Welding, refrigerntion, moter re-
pnlr how to get business, ete., all phases
covered. Free Llrera.ture Christy Supply,

Dapt. 427, 2838 N, Central Ave., Chicago,

RAISE Angara rabbits—woal brings

$5.00 pound, Particulars free, Orinstead’a,
Edwardaville, Illingls.
BETANDARD Rabbit Journal, Milten, Pa.
3 venrs §1.00, sample dime,
240,00 WEEKLY, Made growing mush-
fresh, dried. Dominion patent
331583, Free spawn, WNorth American,
160F Yenge. Toronto, Canoda,
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BOOKS, PERIODICALS, FICTURES,

FOSTCARDS

EXQUISITE Kodachrome reproductions,
Dnng:md :I.trift Inrp]::lﬂ-lnlg !rﬁmin.m B5
subjcets, military nes, Hawall, western.

A tage) for free snmple and list.
Wnl‘.erﬂ. e Bupply, 2%4 Butter. Ban
Franciaoo,

ONE Book free with every book you
buy., Your favorite magazines nt lowest
possible prices. The Iatest books rented
at lezs than & penny and half per day.
These advantages nre yours, I you join
this nmazing club, No dues whatever.
Book nnd Magazine Club, PM, 316 Fifth
Ave,, New York. i
CURRENT Single coples—Buslness, vo-
cational, diversion magazines. Choose
from 512 %uhlimunns. 140 trades, profes-
sions, hobbies, sports, live stock, poultry
ete. List with prices free. Commercial
Engraving Publis Fns !’.‘-m. 40 North Rit-
ter, Indinnapaolis, Ind

REBINDING: Wt 'hlnd magazines, old
books, Bibles, hymnals, Heckman Bind-
ery. Dept. D. North Manchester, Indiana,

BAVE 50% On best sellers. Bend 3e
stamp for catalog. Cavalier Enterprises,
5448 Bianton Avenue, Pillsburgh, Penna.

ANY Boohhylnuw i ﬁlpdl'- t;ﬂ-n;‘.m
supplie owest prices
u Enr ree bargain eatalogues| Old
Ptnls Book Bhep, MI18 Arcadia Court,
Pontiae. Mich.

““BACHK-DATED Magazines. Catal
Cicerone's, 863 First Ave,, New York,
T FREE—Beautiful view card ol Atll.nf.l
Oeorgtn, If you send Je stamp for list of
card oxchange members. Thigpen, Baox 87,

II:I:.'-.

GAMES, ENTEETAINMENT

AMAZE Your friends! With clever pro-
fessional party tricks. Learn f{ascinoting
gnpe: cone balancing aet, Climaxed by
ramatic burning-cone-trick. Esay, sim-

Takes very little practice. Complete

:ru{:uuns and illusirations, only 35c.
Emil Knoff, 2154MN North 52nd Et. Mil-
waukes, W

MAGIC TRICES, PUZZELES,
JOKER NOVELTIES

CLOUDS Of smoke and mm:l:r mnﬂ.tnn.:
tricks from finger tips,

cluding & ft. mibbons Irwn aln o Ind.u-
tectah hmr lasting dab of harmless mys-
tic paste, Ib's amazing, unusudal,

magic dealer or send 50 for 35 periorm-
ance tube, 3 one dollar. Regan's Labora-
tories, DB, Califon, H.

T LEARN V!ﬂtﬂlu{l'lﬂ.nm_ Quilek resulls,
For free %ﬂ.l“tulﬂﬂ state your age. Fred
Ma.her 1T00-A Casgrain, Detrolt, Mich.

"DOLLAR Magic set free 'I'iLh. “glgnntic

| mul%ﬁa‘i ﬂﬁn yeto, 4462 Cermantown,
.]'DIH M gleians’ Pll.t.ermull Hnnl‘.]‘lu'

Ju. tricks, sample. Inter-
national M‘I.glul-n.m ‘Mount '.H‘.ur.rls linoiz.

" NEW! Simplfied card tricks| Amazing
self-working bafflers boc tpoid, James
W. RHRoundiree, 520 Elllott 5t., River
Rouge, Michignn,

T BEND One dollar for printed instruc-
HHons telling how Lo do twelve new o=

sional tricks, Thaver's, Box 1TES, Wilshire=
La Brea Statlen, Los Angeles, CB.'IJ._T

62 TRICKS, Apparatus all included,
$2.50, Box 1373-A, Ralelgh, [+

Bolton, Georgis.
#EAEE&A CEIIIE in Ht:'r_i_m I..nund;'thhu

Ef,iﬂ-.c Buui-::;k Herglucl New York.
FREE—I1M Page catalog of new and used

Nll:tt and hume study text and refersnce

books Bt & Baving,
Book Co., Dept. M. Columbus,

TRAINE, The picture J::u.a.ﬂnz ‘about
railroads and oad travel. Send 25
cents now for new lssue. Tralns, 1027-R

Horih Tth, Milwaukee, Wisconsin.
ARTISTIC Gir].

10 posteards 35c, D—IIN Booit's, Box

victures, Heal models, |

MAGICIANE" Headguarters, 216-page
coinlow, pocket, parlar, professionn] tricks,
3?.{:_ Kanter's, M-1311 Walnut. Philadei-
phin

LEARN Veniriloquism. 3¢ stamp brings
ﬁlrtlmuus, Bmith, B0l Bigelow. Peoria,

AMAZING Nectie trick! Yours for 25e)
Muagiemart, A

507, 624 Brody Ave., N,

Dearborn, Michigan.
AMAZE Audlences! Become profession-
gl magician! Doliar trick, catalog, clrocu-

lars, quarter. Nelmar, 3851 Milwauker,

e cr;:;;mr Trick inatructlon mr.—aﬁ
17,000 WORD D!:unm.rv send 20¢ with natruc C.
order. Edwards Store, 1700 Locust, Quin- | Central Btatlon Box mn. Taledo,

cy. lllinals.

MAGAZINE Bargains. 35 different back
number detoctive, western. love, movie,
comics or 15 different National Geograph-
jes, wvintion, mechanies, sclence, -
raphy: 10 Esquires; T Fortunes $1.00 ex-
press charges collect. Retail or wholesale
catalog 3c, E-'aret' s Exchange, 356 MNorth
Clark, Chicago

WHAT Every Mnpson wants. We have
Masonie books for Bluuml..udn. Ghlpbr:.

Commandery. Beattish
used the world over. Bend

Dur rituals are
for free catalog of books and rituals for
Masons, Odd Fellows, Enights of P‘\rmjaf

Knights of Columbus, Elks. ete, Erra
Ci Publisher, Inc., PO, Box T4, P,
Chicaga, 11l

TRAVEL Eodachromes 2"x3" in gor=
peous colors by some of Americas fore-
maost  calor photographiers. National
parks, N. ¥. and San Franclsco fairs,
m'.‘cnlc -.n.d h1shnc spots, famous gardens,

but moderate ln price.
nra.ciinn u\r '_l'nur money refunded. Re-

!st. newest llat of hundreds of subjocts.

Etudln Department ‘0. Elkton,

DR'J’NHENHEBB Is & dlmau which re-
sponds to treatment, Medieal skill plus
human sympathy prove succesaful with
liguor and drug cases, @0 years experience.

rite for Iree bo P, Nelson,
The Hecley Institute, :Dw!;lgt, T1L

MAKE Your own herh medicine. Beau-
tiful illustrated recipe book 10c, Bolonics,
ﬁﬁlﬂ “I'Ht G6th Place, Chicapo,
{Out-of-print, mnew, used}
h!:l Man ch bargains. Cat-
nmkows 18870 Muarx Ave,,

lru:l:h:hr 1]
alogue. :
Detrolt, Hh::h

T SELF-EXPLAINING Bible:
cgircular free. Box 446-P,
H.IIIII.

Iilll:tmt-nE
Minneapaolis,

MACHINIST'S Heﬂ:rcuuu book  $1.00
pastpaid. G. A, Enudsen, 523 - 48th Bt
Brookiyn, M. ¥,

QTR Hookz will help
job or .!'I‘.III'. & business FOUr own, Cat-
fAlog free. FPopular Mechanics FPress,
{C-43), 200 E, Ontarie, Chicago.

40A

o get a better

50,000 COINS, Medals,
Lists free. MNagy, 8-T Bouth 1Il.h P‘hill-
delphia, Fenoa.

THREE Cainf, Baroda, Borneo, Mexico,
10e. Oddehon, Box 84, merl.ln.d . Ma,

" CASH Premiums for old coins, copper,
nlckel, silver and v catalogue  loc,
Bmith and Sons, 2287 Clybourn Ave., Chi-

11

G,
COMM TIVE s'ss.  Columbus,
BLm:t MMountain, Long Island §1.00 each.
me Hlustras catalogue 10c. Norman
Itz, Balt Lake Utah.

" OET Profit a.n-u pleasure in collecting ald

coins. for Bb-page illustrated
coin catnlog. Yl:ru]l be delighted with it
Mux Mehl, Mehl

Send for it now., B,
Buildi Fort Worth, Texas ot rare
coln establishment in U, 8. Established
43 years,

DLD

1,000

Mlnu Appell,

I MAY Have just I'.-'hu scarce U. B, coins
you want. Bend me st “Mest me by
m{l." Willlam H. Eenworthy, Waterville,

ne.

wanted, Big premiums
wolatlons, Oa & 100
edalin-88, Missouri.

OLD BTAMPS WANTED

UP To $1,000,00 pald for rota
farated eleven 1924 one cent green Frank-
lin stamp. You may have this and many
other valuable stamps &t home on some
old lettors. Bend 4c (stamps) for illus-
trated folder containing wvaluable infor-
Inauﬂn on recent and old stamps and
prices 1 pay, €, A. Jasperson,
HEFEﬂJI’ HI:IJs California,
WANTED: Good stamp collectons, on-
velopes with stamps before 1875, nh—mpi
jl'ﬂ'?,ﬂi\'t'ﬂrhi‘ l.mp-url'.e:;u.i tu..uil.l.mphl l
r rom foreign countries an i u.-rn.
oEsun HNorth ;'fmtt Ciolo-
rndr.r Elrrl._p culurl.dl:r
1 WIPE';-E P_LT'.I' ;ﬂw each for rl.lmhﬁ
n 5 rotary ora
mn (up DEM tnh.“

per-

unused),
Bend Gc m-ds:r fur 'lnrn ilostrated folder
rhowing ernon

e T S L e

BETAMP COLLECTING

LIBERIA T:Lu.nﬂu Mo, 343-T (6) 10e
with 15 -15- 1@ provials, Glrrulls.
T45A w’ ﬁt.u 8t., Los 8 . Culif,

“T8#bc VALUE—U, S, exhibition ﬂleL telo-

MAGIO Tricks, books, ds, mm:.p almost B0 years old. 25 more

nch  boards.  Cal llﬂl! 10 Ep-eﬁiﬂhl' Erll‘grhn . 8. Only 5¢ m new applicants

ox 671, St I-NIIB o, for IIl!' U. 5. approvals. BSteger, 1185

BE }. L“E Downing, Denver, 0.
MAEIE £n nf In r.‘u :ll-u Ire- 25 STAMPS Of fighting Russia 5e, with
:Ia.nd C—l ___1.1:!@, m¥ fine forelgn approwvals, mley Biamp

ll'YETIF‘EmD 'I"rl!:h free. H. F. Willis, | Berviee, Box 14, Taluca Lake Btation,
Box 1704. Cleveland. Ohio. Morth Calilarnia,

500 TRICES You cen do, o 10! POSITIVELY Greatest free offor—Lat-
Brond new tricks for ke, parh?.’atnn. est Seobl’s International 400 Stamp Al-
with cards, colps, imbles, pro- | bBum—covering entire world, contains
fessional pppq_r_p.tq,;. books, il_'l.u.ulmu Send | 36,000  (lustrated, deseriptive & 5
10¢ for Douglas” famous book of 500 tricks, ﬂw:b s 1843 Standard $4.00 cal s

Douglas Magic Shop, Box 274, Dallas, | *'Philately's Encyclopedia® — absolutely
Texas. !ree o mpllﬂnt.n for foreign approvals

WORLD'E Largest proiessional mngc
shl:lp tcm y¥ou_in touch with lntest tric

mﬂnnp send Ibe Tor 1943 cat-

nlng Hnl% W. 4ind Bt., New York.

HOLLYWOOD Special! Magiclans but-

ton, catalogue, ghost illusion and free
mc\: SBc. - Magic House of Charles,
Califernia.

m:w Vanishing key and catale 256
Sterling Magic., 348 John R, Detroit, Mich,
CDINS, TOKENS, CURRENCY

OLD Money wonied. Will pay fifty dol-
lnre for nickel aof 1813 'I'J.I!.h I'...'I.be!-l'.y head
{no buffalo)., We ]:Il*r premiums for
all rare colns. Send 4c for large coin fold-
et, May mean 'much Bﬁmﬂt to you, Mumis-
matic Co., Dept . Texas,

BEND 21.00, Regdvqlhmtgnnmtﬁ for-

n, U, 8 coins, price lists. Harry Bason,
34 Mapie Drive, New Hyde Park. N. Y.

10 TNDIAN Head cents, different dates,
nlio pricelists, Schults, 1083 Rich-
wood, Cincinnati, Ohiao,

£10, &5, §1 CONFEDERATE Notes, 25
cents each. Bellel, Box 37-E, Ottawne, I

LORD'S Prayer, Ten Commandmentis,
or Grl.u:lﬂﬂau. engraved on real pennies,

2e Go. Laohman, B35 Lima,
Buﬂaanh: C

100 I:'ﬂ-d cent 26e, 10 different In-
diang 25¢, 10 different Lincolns San Fran-
gﬂ»}:“mlan;ul': jﬁumrilr-?:; E;Ermp?ﬂlt;. ni’fhﬁ:
Shop, Box 77, Alameda, 5

tomers. Bargain Stam
Elerr.lce Im Eprings. California.

J.IIW Worth of fun for only
mr stamps, unsorted and

Imp!ﬂmd {mns ¥ on bits of paper) just
as received from the ﬂ:mrm misslons and
other sources. Bo. America, Aus-
China, I‘hlllp-plnu Dutch s,
and other countries are representod. In-
cludes & few commemaoratives, airmails,
and utlm cntl.lﬂ:Ln:
enchl e
;eumpdum--ln

walunble
approval ll.:nl.ur Munu' back il not
dp! amestown

Ca., Dept

Mo, 32, Jumestown. New Y. urE

BREAKING Up a ﬂrg ll.l‘lﬂ private col-
lection into $2, $5 an packets. No
tel!ln what you will m
f rgain, that will
or I hove no rubblsh,
stnmped self addressed enw
mittance. Bincerely Leon
Hudson Street, Baltimore, Md.

19th CENTURY U, 6. commems, Civil
War revenues, battleship, 86 and %10
stamps, IlNustrated U, 8, catalogue, frl:u
to U, 5, approval spplicants. Metro
itan Btamps, 198-X Broadway, New Y

LATIN-AMERICA — Commemoratives]
Pictorinls! Airmails! 50 different, only
5S¢ to approval applicants, W, E. jem,
630 Gramninn Ave., ML Vernon, N, ¥

50 DIFFERENT Ships, railronds, ete,,
10¢, Approvals, Buchanan, 307 East 23rd,
New York,

POPULAR MECHANICS

ta 25¢ or mare
e of fun in
3‘@.1 mi: t find aum!thlnl
10e to serious

waclve except @
itively satisfy,
to enclose

sure to
with 1
lack, a1 il




125 DIFFERENT Canada postage, Real
n $l. Douglas, Hawkesbury, 0Qn-

WANTED, Collections, accumulations,
Send du.cl:ipl.lnn Leslie Stamp Company,
Haverhill,

!.'.‘I‘.'I'RO.FE 40 Yenrs old—&0 different 26c;
20, ifc. Mo approvals, Elsen, Bowling
Green o

MISSION Mix bic lb, plus postage. Cosh.
Muarist Missions Sodality, Brookland, D. C.

" OOMMEMORATIVES. 45 Different U, B.
g, Eaton's, 618 Eaton Hoad, Rochestor,

COLOSSAL Bargain, Countries from

Ad.un rlxht- umrugh o Wurttemberg., Tri-
nirmails, all for l0c to

Efm nmmu “hitler, Tss Tast 1

DBETR-O‘IER Canada’s dollar ‘J..'m
Bearce St Plefre, two nirmalls 20c. p-
pavala?  Dulort, 4402 l‘.‘.!hn.tﬂi.ubrtnnd,
Montreal, Canada.
AFPFROVALS., One cent each, etc, 3o
tage, Creevey's, Berwick, Penna.
TRADE Duplicates with nu!le:.twa ay=
lr:wh-:rc. Details fres. Stamp Traders
.Mnml-u.l. on, 41078 Osceola. Chicagn.
. rovals only. Sample price—
Farks !Br.' pgmt 488, Minneapolls,
!"H'.EEI !5 Different Scandinavia for re-
. Approvals sent. Cline
P, Bifion, Now Dersey. O
!.‘l-l} 'U' 8. Btamps on approval. We pay
e. Bouthern SBtamp Co,,
Hjn.n:li loridn. feril
“5 DIFFERENT bc. Forelgn pletorials,
commemoratives, etc.  Attractive approve
als, Getche, 1040 N.E. Eighteenth, Min-
nepolis,
ETAMPFE, Buperb selection sent on pp-
?‘m'ml attractive prices. Fred Herzberg,
168 Oak, Elmhurst, I1L .
" FREE! Porelgn coin, banknote and large
&0 I::lst illustrated coin catalogue to m-

&cr u epplicants. Send 3c
Eﬂ. é’utmm Epﬂn.a:ﬁnlcafs
[ 10y MIXED Forcign., 25c. Well worth
moriing  for wvalyes, Stamp Co.,
El.nta ZFE HN. H:x_

~BOARCE Countries: Baden, Moheli,
Macao, Inhambane, Schleswig, olc., 5o
JFPWVBW- Bayn -HIEF'!I!D-. Cornwall, Cm=
tario, Canada.

ECUADOR, 1060 Different, 6dc. Fres
l‘IHégn Mayfield, Roule 3, Chattancoga,

. Enmmﬂmnratlm—-!.[! diff. only 1oa
wlth T Harmil, Box 4314, Kansas
0.

HNE Approvals, freshly mounted. Fast,
personal service. ‘Trll me what countries
ou  prefer nnd. 1I.I. send thelr stamps.

nmer, 345 Ocean, Long Beach,
‘Calif.

TRUY Approvals wanled, tnke same
amount free, Feils, Delft, Minnesota.
PICTORIAL Packet Jc with attractive
approvals. Paul Perkosky, H.l, Box 13,
Rome, N Y, Ay
FREE Stamps wilth approvals, 3¢ post-
age. Robert Wilson Bmith, McEeesport,

MINT ﬂlu.rk !I!.w.- cents: United States
and forelgn approvals. Gobrecht, 205 An-
derson, Jolet, I1L

""BETTER Value lg_spprovals—10 siamps
free—your cholgce. Excel, Box 1315, Chi-
cago,

HEW Free French, 100 oiher stamps 10e,
?‘:i'th :ﬁ%ﬁéﬂﬁ"ﬁlﬁ. Lon's, M-245. Owalonna,

WANT A Orstday cover for your collecs
tion? For juit one penny and request Tor
approvals, we'll szend cacheted frstday
cover of new four-freedoms siamp. Fitts-
co, Dept. B3A, Framingham, Muoss.

GOYA Nudes ;f ¥rs.) Bc. Approvals,
Millhiger, 7724 Abbott, Pittsburgh, Penna.

EENB.H.'I'IQN.»\L  Packet, T, Niue,
Bhnpai Borneo, Hyderabad, Cevlon, Set,

Best approvals. Superlor, 1018 Grey-
:nn Cleveland Helghts, Ohlo.

TEXCHANGE Dupl:t:-a.hm. no hitl‘l. cata-

111[I nemurL Detalls 3c stamp,. WL
ton, Spar Maryiand,

PREE, Grabbag, 25c credit to appli-
cants. Box §5, Delmar, Calil.

FREE! The El‘.l.m]:l Finder| Bend today
fur :he big new cdition. fully illustroted,
cnnb! n{m m'l‘.m:lt]y to jdentify all dif-
HAeult s Also fing packet sirange,
fazeinating sta.mm from HBeanin-Hergago-
vina, Monaco, Patiala, Cyprus, ste., Iln-
cluding mn‘n ships, ani and strange
ECELLeE. free to approval applicanis
inclosing 3¢  pos &u Garcelon Stamp
Company, Box B00. Calajs, Maine.

500 UNITED States for 10c!
—absolutely
A8 recely
varieiles,
malls

0T 8. A

unpicked and unsorted—just
Irom church missions, Many
including commemoratives, air-
i values up Lo §5.00 denominm-
tionl Price only lic to spproval applis
cants| Mu:u hi.:x if not delighted. ﬂ-wa.n
Sinmp Co BB, Dunkirk, K.

FPREEI| l.‘.rumhle “United Btates'" sl.n
catnlog with :I. aon I]luatn.:l.uur En-_-n.dmb

for ] Hl & Co, 13T T 114
uﬁmm T & H TARNS

B0 DIFF BH.BHT United BStates Il.'!¢..
Pricelist {ree. Scidenberg. Baroda, Mich,

VICTORY Packet free—Inciudes stamps
from Tanganyikn, British Cayman 1ala.n.tﬂ.
animal, scurce babyhesd, coronation, early
Victorian, airmail, map siamps, wlt.h g
catalogue—all free, Send e for I_Fg&'lot;i:ﬁ.
Gray Stamp Company, Dept, PM, Lk,
Canada.

MEEICO Census commemorative set
free with approvals, Pladon Stlamps,
1717-M Idaho, Toledo, Ohlo,

WHOLESALE Su ements demlers
for I0¢ postage. I:Fu.n n! Inr:mns_
%rﬂismn Stamps, 102 Wlmt- 42nd, New

ork.

UNITED States npprovals complete £ov-
erage, fine quﬂ]g l.l.t.rlcll.'rr.' prices. Sem
jnele Btamps, Hox 438, Coconut Grm'a.
Flarida.

WEEELY Stamp mugazine, thirteen
Eﬂl? 10e, Stamp Journal, Ealamazoo,

c

A REAL Bargain, Bpecially prepared
packet contalning 150 different tnrm
and 65 different U. 5, stamps; talog
pamphlet wl:m:h tells

TEN crm-ah ez with ap- “How to M by Stamp Collee-
provals. ?d* 1381 Bristal. Conmn. on Properly” and large bargaln Lists, all
UNITED Est.a.ms stamps on approvall | for only e tpaid, Queen City Stamp
Large variety at lowest net prices in Amer- Co,, Room 38, 604 Race 5t., OCincinnati,
ica. Stamp Co.. Albany, N, ¥, Ohio.
15 AIRFLANE—War weapon stamps 10e, PENNY Approvals, that satisfy. Neil
Approvals. Bmith, 23T East 8th, elle, géglnberz. 5441-P. Philadelphia,
., na,
100 MIXED U. 5. old and new he. Fostage for free United States
Weatherby, Tray, nriw list. Btanley Gibbons. 38-F Park
1.000 MIXED Poster stamps and Bow, Hew York,
otic labels £1.000 Rooney, 118 ln«tu CANADA 100 Different !H—nnnruvm
Bireet, Hew York all countries. Lists. Vietorla Stamp Co
DEALERE_Whalesale list. “Postage 3c. London. 4. Canada.
el SHvretY gy HOBBIES AND COLLECTIONS
our fiimt U 8 approval selection. Hias- = OENUINE Arizona ruby and dessrt sap-

trated lst Included.
%l:n:mnu.n'i:“r Dept. 3M. 1487 Brondway., New
ork

WORLD'S Smallest  alrmail—diamond
nnd trinngle stamps, [réee stamp MAgh-
zine, alzo magnifier to study your stamps,
with large collections of stamps from
searce countries. A bargmin, be with ap
rovals, Capital Stamps, Dept. 2, Lt:r.lu
rluck. Arknnsas,

BMOKY Mountain mmmumwnuu sheet,
largest U, 8, siamp lssued, and 31 U, 8.
including comememaoratives, a.i.rmlﬂ rav-
gnles, eto. Catalogs T50—T0 approval ap-

ts for 5c. Curhan Btamp Company,

FREE! Bavarian railroad set: 14 varl-
;'E,I:' Approvals, Benters', Burke, 8. Da-

1, 2, e ATTRACTIVE Approvals, Theo,
Marlin, 340 Irving, Toledo, Ohio,

20 COMMEMORATIVES=fc With ap-
ﬁm'l.'l.a Betta, 80T Wrightwood, Chicago,

| BOTH Seta Army, MNavy complete 10ec.
Herman Klelnman, Jenkintown, Penna.

BARCAING In fine approvals! Write to-
! International Btamp Co., Halletts-
le, Texas,

ioucester, Moss.
Stamps  including
cumin, Albania, Juhuu

Hal hsumpcu lE Tlgwml SR u:al}gm‘
c s o,
Dopt, M3,

BERIOUS .&piprmmt n.up'l.icmtl send Be
for six beautiful sets—plus extra gift,
Manchester Blamp Coempany, Dept P,

6 DIFFERENT
Kedaoh, Haitl
Perak, only

Cosmopolitan Btamp |

ire, send quarter for both. Mineral
gpﬂ:ime:u Company, Box 2651, Phoenix,

ATlEOnE.
0 DIFFERENT mw planis nid,
£1.00. Eulalia Turner, Asusa ﬂ;ﬂww

ADDRESS, 20 Big hobby L'il.lbl for 25
cent war .si.a.mp_ Charles Fox, Arges, Ind,

EVERY Hobbrist shonld i rmﬁ “Collector=
Dealer-Trader Magazine,” 31 big pages,
15 departmenis on overy major hﬂh'm.r—
gample 20c., 5ix issuea $1.00. Hobby Pub-
lications, Lan Porte, Indinna.

MATCH Hobby *'Bulletin.” membershi;
blank, stamp. 1111, Rucheat,er, H.

ED Hrmk match covers, a.u

different. $1.0 e 1E8t. l::lh.n.rIea Edel-
man, 13115 Eut E-i G!-u'rcLand.. Chio.

~JOIN Matchbook I:IIJ'I: 151! Pr:e COVEDS.
Box 101-B, Rochester, N. ¥,

EE!.UTI.FUL Jewelrr stones meomoved
from rings. 100 mssorted §2.00,
Lowe's. Box 11[ Bl Louis. Missaurk.

T WEW—15 Different matoh covers 10c.
Box 202, Rochester, M. ¥,

SOLOMON  Islands, Seychelles,
Caymans, Manchukua, Brunei,
Caleos. Everything 3z with app 5
‘.I'It:l.u.a: 130-& Clinton Street, Brooklym,

Muanchester, Connestieut,
Weld,
Turks

ilﬂ o0 TO §1,0 Sl 000,00 Pald for stamp cal-
ons.  Helgwin Company, Vioneland,

lﬁ-D]PPEREHT Albamin 12 is
it.Prall, Hackettstown, New ?DEWGW
FREE War Bavings stamps to & 1
plicants. ‘Noff sald. 1irpt'in.l ley . ul?c
oon_Stamps, Feiters Hot Springs, Calif,
TUMITED States 135 dﬂ'l.’crml: 'DDSII?.D
. Cal's Btamp House, Rosevi
LOWEST United States ﬂ-‘l.lhl‘.l prices.
fllgsicated cabtalogue.  Creever's,
rwick, Penna,
FIFTY Britlsh Colonles and twenty U, 8,
memoratives for 3c postage to approv-
l.pﬂl.lr-mts li’aﬁﬁm Btamp Company,

:n DIFFERENT Forelgn mmsmurl—
tives Sel .ﬂ.pprmk. Benton Ryan, Mid-
dletown, Connecticut,

FREE! ‘Western He ;
Postage 3¢, Owens, 800 'Welsh, Bay Qity.
Michigan.

FREE! Russia war =et. Posta e
Willlams, §96 Archer, Bay Oity, Michigan

PHEE.’! Peny Exoress set {lacsimiles).
Poatpge 3¢, Roberis. 406 Building. Bay
l'_‘!tl'i‘ H’il‘:hl

3 CUBA HBets 10¢ with approvals., Per-
Lell, 1810 So. Third, Maywood, Ti.

hore  packot.

DO You I.'I'.'I.l:lw cru:" 24 beautiful lden-
tifled minernl 5 cl.munu inch slee, gold,
silver, molybde ete, Displny carbon——

tpaid  one dnli-r Arizons Mineral
peclmen Oo,, Cherry, Arizona.

CAMERAS AND FHOTO SUPFLIES

STILL Awvailable at Central—Hundreds
of bargains in cameras and supplies. Send
for free illustrated catalog lsting still and
movie camerns, films, lensecs, onlprgeTs
meters, suppliss—al tremendous mﬂnn-
all guwrantesd. ‘Trade in your old came-
ern or eguipment, Write for your free

w of mewest money-saving bargain book
t  out! Limited edition. I-ha:r:&f
I::entrnl Camera Co., {Ph

uarters sinoe IB‘-—;'IH 230 5,

lept. D-10%F, Chicago, Illinels,

MTIN—A.HZERIGA—NIL‘H packet, 100 d.li—
ferent. only 10c with approvals. *
cent Stamps,'’ . Lunlim:l nadi.

HIG Har 1560 different stamps only
0. Indugnmun America. U. B. com-
aratives, Pacific regions, ete. To
Evnnlusirllpnmnu. Geo. 'W. Emptage,

APRIL, 1943

FREE! Lecward Cayman Is.. Turks
and Oaleos plus, 80 diﬁmm mint Geo, VI
coronation approval
service %Eﬂal!'
‘Tatham

cnnta BEN

mpea, Em‘insntid

" CAMERAS Bought, sold, troded, re-
lred. All makes, Darkroom eguipment.
terms, Mogull's, 64 West dBth, New

York,

HIGHEST Prices for cameras. Send
yours in for free estimate. Bank reler-
cnces, 943 Pennéﬂunlu Avenue, N. W.,

Washing
41A




BASS Bays: War time proves Bass
Jeadershlp.  Amazing selectlon of finest
still cameras—Leicn, Contax, Horelle re-
fex, Argus, new and used still available.
Write for quotations. Batisimnction guar-
anteed or your money ra’hlnd.:d BPass by
*am, sells 'em, trades ‘cm. Bass Camers
Company, Dept. AG, 179 W. Madison Bt..
Chicago, Illineis.

MAEKE Money in photography. Learn
guickly at home, Ensy plan. Previous ex-
periencs unnecessary. Common school ed-
u::u.:.lon. sufflcient. Booklet and reguire-

enla free,  American School of Photog=
ﬂmnr 1315 Michlgan, Dept. 3431, Chicaga,

THAVE You a camera? Send ten cents
for recent number of ocur bl magazine
showing how to make better pictures and
earn monsy, Americnn Photopraphy. 116
Camera House. Boston, Moss.

R-!lﬂlrlnl. Bellows made to
urger Euttzra repaired. Bellows made to

standard cameras! United Camers
l::q‘.. Inc., A-~1515 Belmont Ohicago.

CASH! Spot cash for cameras, lenses,
bingculars, movie or still, sound projec-
tors, Bend fuall description by maill, or
wire for p t cash er. Over 30 yoars
of d:pcnd.a.hi] ty insures honorable deal-
ings, Bass Camers Gum]itns 179 ‘West
Madison Street, Chicag Ilinols,

ONE 7x5 Enlargement. Send 10c. Hand
caolored, 15¢ exira, Prompt service, Send
negative only. Photo Service, Dept. 100A.
Dex Plaines, I

.tmz.mm.v  Beautiful hand colored

Lnr.s -8 exposure roll developed, printed

trial, eprints 4c each. Notiomal
FJ'H:, Janesville, Wisconsin.

P‘hutn» Art,

B-2 Exrusun:!: Rolls developed and en-
larged mammoth size 25c. cprints Je.
Thrifty Photos, Box 8, South Gate, Calil.

DGUEL!: Size 4xb prints, Quality work,
Guarantesd, Everlasling Hi-gloss fnisk
Owvernight service, Your roll developed
and B 46 prints from 116 or 120, 3o, All
other sizes in proportion, 12 exposure roll
40c: 16 ar 18 exposure :nll 5-5: EE ure
roll §1.10, Reprints, Mo
order leas than I5e, mt our f prlcra an
enlargements, double weight, velvet finish
coples mede from new and old prints
Send for mail bags. F‘lct!'ii: Phﬂtﬂl Bervice,
Bo‘l: 066, San Frantiseo,

MB. Fine grain d.cv:l!ﬂnnd 35 hig
rkling 3k :! -c'n!lr ements §1.25, Re=-
]md A6c, Photash Laton, Tnd
TEVERY P‘Jclum an enjargement! @
sparkli deckle-edge enlargements and
raoll developed 25¢ coin; 116 slze or small-
er; enlarge reprints 3e. Enlarge Photo,
Box TWID, Boston, MMass,

FHOTO FINISHING

EXCLUSIVE Introductory offer! 4
fiful enilargements for 1de, Send any &
negatives of the same siee {up to 21" x
415" ) nn.d we Will return to you immiedi-
ately valuable enlnrgements—deokled
and d.ibl‘.‘d. on Velox, Megatives returned
with order. Send negatives, this ad and

coin today. This ad must accompany
order. Mall-N-Save, Box 310-14, Quincy,
Mass.

““25 CENTS For roll finlshed with 16 reg=

ular negative size prints or 8 double size
prints 300, Past, sale service from the old
relimble, Ploneer Photo Co., Box 133,

Wichita, Kansas

FILMS5—8 Exposure. en entarged to double
Bize 30c. Or 8 exposures negative size only
25¢. Finest quality. Fast service ATRE=
teed, ©-0 FPhoto, Box No. 280, Weat
Chester, Penna,

“ROLL Film developed and 18 prints or
B prints and 2 enlargements 25c. Orystal
Photo Bervice, Box L. Crystal Lake, Il

FILME Beicnbifically developed with 8

4x6 enlargementz 30c. Send io:r rjcl: 115-!:

and mallbag. Fhoto-Service,
Bt., Newnrk, M. J.
EFAR‘EL[NU‘ Lifetone prints, 2 beau-
Ill'ul Hollywood enlargements, free Leath-
ertene frame and photo wallet only 35e,
Free photo album with first order, Life-
tone Stodios, Dept, A-430, Des Molnes,
Iowa,
COLORED
your ahot negative 5x7, 25c; Bxl0. 40e,
Promenade Photos, 13 8t. Marks Flace,
New York City.
Ry B N T
e Empire Photos, Adams Center, N, ¥,
HEFMHUGE Any ::n.np lsh.nl: an hankies,
Qutit &1 an

. wood, leather,
'flmpﬁpum. Dla.?l.ell 66T Rnﬂ:wm:l Road,
finmish-

Cleveland, Ohdo.
i mg:j]EETgal.l]B ?Eluﬂﬁn a5 ml.m"d.'l A
n Ay, exposure flne grain 3lix
{n. ments; deckled. embossed mirzln
ate, Eighteen exposures 75c; slxteen
exposure plits 55¢. Free mallers. 8 e
sure rolls beautiful deckled contact
Ish with embmsed wide margin, Sn
Mailbag Plllu Bervioe, Box 54404, Chicago.
EIGHT Beautiful enlarged prinls {#ear-
Iy posteard size) or 18 regular prints 25e.
J5mm. rolls enierged 3':".:-!.1'?? £1.00. Bur-
ton Studics, BGM, Roscos. N, Y.

Lifelike enlargements from

FHOTOGRAPHY For
1t. Prepare st home.
ucation suffelent. Write for Information
and requirements. American School
Photography, 1315 Michigan, Dept, 3452,

hicago,

nsure and
mmoan school ed-

B z:xmaum: Holls, giant sizr e, 16
Mayial Box

EXPOSUTE fnir Photaos,
ahl-K, Tutl:du. Ghin.

ROLLS Developed: Two prints each neg=
ative 26c. Reprinis 2e each. Bummers
Studie, Unisnville, Mo,

THREE Prints e-ch good negative. 8 to
8 exposure rolls, 30e. 132, 18, 18 exposure
rolls, 80c. Feprints, 3¢, Fred D, Edst-
man, Bode. lowa,

ROLL Developed and 8 lustrous distinet
finish permanent Velox glossy prints 35e—
reprints 3o each, Fotoprint Service. Box I,
Roanoke. Virzinia.

TExl0 SILK Finish enlargement—ase,
Bend negative, Irving Studio, 40064 Ir-
ving Park, Chicaga,

MOTION FICTURES AND SOUND
EQUIFMENT

16MM. Sound musicals,

Lizsts frea,

warrington, 1418 HKnecht Ave., Hale-
thorpe, M

BASS 8ays: Leadership In the cine fleld
Is apparent in war tmes, Here roady—

your choice of 8 mm. nnd 16 mm. appa-
ratus.  Write for quolations, Your old
eguipment 8 worth real money In trada
—leseribe please. Or we buy for cash and
Eny‘ mmedinte on  receipt, Write to
eRdquArLers, buys ‘erm, sells ‘em,
trades ‘em. Batisfaction guarantesd or
your money refunded. Bass Camera Com-
pany, Dﬂ:l A, 1T8 W, Madison 8t., Chi=
caiga, Illinois,

READY.-TQ-FRAME x4 Enlargements,
Se: Hand eolared 20e—Trom vour boge-
tive, 15 reprints your negative, I5e. Ho-

k veloped with 18 gunranteed
dﬁ:klnd mtsc Velox prints 26e; 38 expo-
sure 3mm. roll developed, vaporated. en=
larged to dx4. §1.00, x4 reprints, 3c each,
Immediate service] Free mallers!
lean Btudios, LaCrosse, Wisconsin.

LEARN Movie projection, management.
Free catulog. Give age. Thestre Insti-
Lute, Elmira, W, ¥,

OUTSTANDING Sound 35mm. features]
Bhorta! Demsey, [321 Berkley, Youngs-
town, Ohlo. i

S0METHING New, movie SCTESN COAL-
lng. Free literafure. Snow White Screen
Company, Danville, Ilinols, P

DﬂHD‘H’ FHimm. Fllms—List free! *“Bur-
BEI mﬁ]r-s. 10e. Buperior, 128 Pourth,

tersomn,

Amer-

EE, 1043 Movie catalog. sample film,
Cioodwill

_______________ nckson, ._Tenm,
W.ﬁH‘l‘ED 'Used oqul.pmn'nt for_eash.

Films ete. Peters,
41-.0 Eﬂuth Pl:n:lrl‘.-]'l

10e.

1 BRINGS “'Surprise’” mssortment umse=
ful Bmm. colorful titles] LeMolme Films,
Nevada, Missouri.

BOUND And ailent films, cameras, pro-
imturai accesa0ries,  exchamged,
uaht.. suid rented.  Bargain lst {ree,
Harvey Iris. Box 530, Brockion. Mass,

BEND Stamp I'm.- 16mm,, Bmm. cata-
logue, Sterling's, 67  Northampton,
Eazton, Pennsylvanip,

ES0-B Guaranteed Bmm. film ready for
camera. Univex, $2.00 six 30° & =
id. Double Bmm, available, Particulnrs.
Dllﬁ 3045 Central, Eansss City, Mise
&our.

SOUND J3mm, Fl:nluru §10.00 up, Pm—l
rented §7.50 complete, Eaundftm—

eetors $275.00, 16mm. sound flm H.

Slmpson_Films, Miamisburg, Ohlo.

THE World's Greatest Passlon Flay."
Bmm., 16 and 35mm. Specily sound or &l
lent. Rent or purchase, include atamp,.
ﬂemﬂnnny Film, 33 P Melrose St., Boston,

RS5

AMM, -16MAL Silent-sound 0 I:IJm.. s.l.l latag
subjects. **Russia Strikes Bacik Tni
States Carrier Fights for Life” *"Casa
blupca Meeling With Roosevelt- D‘hurth
HL*" Pilms rented everywhere. Free cata
logue—isampla 0lm 10c), Garden
317 West Soth, New York.

lémm. Saund
perfect, $5.95. Odd sound reels
513{5& ﬂhn buuﬁhl sold l::ch.u.ngtd Cata
loguite= gnmple o, Internati

M. 2120 Stvaias, Brookivn, New York

BMM, -I6MA. Films. Free catal
faample film 10c). Parkway Exchan
?‘_ﬂlkﬁutrm Parkway, Breoklyn, HMe
ork.

MUSIC AND MUSICAL INSTE

CASH For vour ¢ld mualeal Instrument
regardless of condition or age. Accor
oboes, saxophones, bassoons, clarinets)]
Englixh horns, trumpets and other horns]
Look nround your hame now! Turn yous
old instruments into cash. Get our price
Write or send Instrument express collect
Gretsch & Breoner, Inc, 43 Esst 20th
Bireet, New York Oity. M. ¥,

T SPICTURED Plnnu P]nﬂn.l: [T
— penastional  resulls g'uunnt,e.pd 10
Plcture Plano, Wallace, Tdaho.

“TOVER 2000 Phonograph records played
from one needle, state make of phonoed
grnph, postpaid $1.00 each, Adrian Ear)
Thompson, Drawer 440, Tuscumbia. Al

SONGWHITERS! Amazing outstanding
offer. Hibbeler, CB, 2157 Mo. Avers, Chid
Lago.

NEW And tised fccordions boight &
sold. %2500 up. Del Pripcipe, 307 Bo
thnsh._chlcaaa.

Eubjec
12,

Evans., Westminster, Md,

LE.ﬁ.FI:N Popular planc! Write Magid
Eey. 111-A Broadwny, Glendale, Calif

“POEMS Wantmd for musical setting
Hend m for Immediate consideration
Five Star Music Masters, 630 Beacon

Bullding, Boston.

BONGS, Lyrics wanted!  Gusrant
ublication, Free details and rovalty con
‘lga.tit: NF:]::-D -Ram, 1858 Broadway, N
or

FOEMS Wanted, Monthiy publication]
Annuil anthelogy prize awards, ‘Thd
Pael, Bax Bid, Snl!ﬂhur_'.r Maryvland,

~ BONGE- -«EnnE.In-n-rmn wnnted, Mo chargd
for melodies. wrketing service, Hollyd
wood HRecording Studios, 87328 Preuss
Stn,, Los Angoles,
MUSIC Printing
arranging.  Awto- I
MORRIZ Composing right servioe]
Profit sharing. Details for stamp.
16th. Wheeling, W. Va.

SONGWRITERS, Write for free booklet
profit_sharing plan,  Alled BMusic,
Eaat FPourth, Etm:ln.'nlﬂ Ohio,

S0—I100. Composing
tho Co., Jensen, Fla

potors
Mlmiwﬂ Pennin,
100 FT.

Bmm. Subjecls S8c. Spring
Films, Hopkinton., Mass,

BEAUTIFUL Enlargement from  each
lcture on roll 26c. Cut Rate Photos,
ept. B-4, Janesville, Wis,
BEND Your favarite negatives and dim
for sample photo Easter card and sam
hoto Mnthur’s Day card. Raoll d.cw.-tu?td
prints and two enlargements
Young Pl'l.utn Service, 405-M, Albany, N, ¥,

REPRINTS 21:c Each, 1M—32.00. B or
8 cxposure rolls developed 2 prints each
exposure e, 3 cxposure 35mm rolls fine
grain enlorged prints 81,00, Mailing en-
welopes free. Mercury, A-108 North Dear-
born, Chicago.

42A

JEMM, MMM, Sound stlent projectors,
filtns.  Savarese, Woodcllf Lake, N, J.

n"ls;::}lnawnm ITERS: Send poems for off
nd Iree ctionary. Phonogra
records  mad 1'TI1- n{’nnd:rhﬂ? trud.lu:n
112-F.8., Coney Isln.nﬂ N, ¥,

WORLD War—35 mm. Positive, Nega-
tive. El{:uhr 31-27 - 43 8t., Astoria, N. Y.

Cash wvalting! 16mm. sound pro-
Ralliflex Camerps, Cine special

EPQT
Jectars;
Mogull's, B4 West 4bth,

{cameras-lenses),
Hew Vork.

200 SEAT Movie theaire for sale. Bum-
El*& proposition. Landow, Keansburg,

SILENT 35mm. Films, Bargains. Wi,
Batt, 121 Maln, Watsonville, Callf,

FUBLISHERS NeW Bongwrite
Radlo Music l"u.‘:llln!l:l.eru1 191 Harris
Chicnga,

wantbed: Wr.lt for fre
United Muslc Cor
Balem, Indians

B0RGE Porms
instructive booklet,
puratlm: Dept. 14,

ONOS Compesed, arranged and pu
Hr-ht'd Siebenock Musie Co.. Kallda, Ohb

GOOD Music composed to good w
BReginnld Belcher, tham, oW Joersey)
Established [910,

POPULAR MECHANICS




BONGWRITERS — Free  bhook.
| porms. Variety, Dept. 2, Salem. Indiana.

SONGWRITERS—Gel our_plan quicki
| Rush poem—war, love. ete. Freo rhyming
- pamphlet, Victor Btudio. Box 278, Chi-
| ERED.

$275.00 DEAGAN Stand marimba, 3%z
ootaves, $85.00. “Henchal,'' 271 Madlson,
" West Hempstead, New York.

EQHGW'RITER-B—GH the facts, Free
 informative booklet, plan., ‘Write today.
~Bong Bervice, 331-C Wesl 48th, New Yok,

BONOWRITERS—Send poem for immie-
dinte consideration and {ree chyming dic-
tionary, Richard Brothers, Woods

CBullding, Chicago,

MUSIO Gomposed Lo words. Rnrmlml
pomphlet on request, Phonograph
ing of completed songs. Bend poem for
constderation, Heenan's Studios, Dept
FPM, Box 2140, Bridgeport. Conn.

WANTED! Lyrics, melodies [0r S0OFS.
W= arrange, publish, sell. Buperior Song
Sridios, Pasaajc, M. T

MUSIC Composed to words. Wonderful
propasition. Bauer Bres.. Oahkosh. Wis.

LEARN Bwing plano! Postal brings free
!n'_llﬂ.er Christensen, 451 Klm'hl.l! Hall,
Chicago,

WRITE Bongs. Big money and fE‘Ill-'I'll-
tion. Write [or information, J, Qord
Pub. Co.. 2001 N. Hoyne, Ave., G]:Inn:m

RADIOS, SUFPLIES, INSTRUCTION

BUILD Radio condenser tester for §2.
Plans 25c. A. 0. Lowe, 1104 Knight St

Lynchburg, Virginin.

REVISED Plans 18 long distance cn':l‘.ll.
ez, with “"Radiobuilder”—yvear, 25¢
Labaratories, MO06-0 TTth Avenue, Guk-
dand, Callf

EARN ﬂnrq.- Radio and eleotrical serve
ieing simplified. Complete radlo servicing
course in ane book. Details free. Hawkins
Bpeclaltles, 537 Bo. Dearborn, Chieago.

RADIO Service men and experimenters
gend for our giant radio eatalogue. Save
dui]l.r; J‘l:rmud Radio Co, {(1000M), New-
=Tk 7

RADIO Communications courses quali-
fying for all federal Hcenses. Home study
and resldent courses. American o In-
stitute. 1123 Brondway, Mew ¥York. N, ¥,

LOWEST Prices in America. Radio
tobes, Ii:nrh. condensers. Free bargain
lsts, PFotler, 1314 MeGee, Kansas City,

BUSINESS OPFPORTUNITIES

WANTED County representatives—B8en-
gutional 1009 profit Sdc seller Stlormi-
Proafl Clgarette-Clgar and Pipe Lighter,
employing charcoal principle—*"&ore wind
blows—muore lghter glows.” Everybody
wants one becmuse everybody smaokes. Men,
here's thal weeful, non-compelitive mon-
ey-maker you_ have been looking far.
Write—S8torm-FProof Lighter Company,
13 Loxington Avenue, New Yeork

" BTART Home business making statunry,
plagues, art goods, novelties, souvenirs,

conerate thiery, garden ILlEI'iltIJ.'l.'ﬂ‘ artifi-

etal marble flooring, lquid marble, Make

our own flexible molds. Amazing profita,

sluable folder free, Creative Pul BTS,
1PM4), Glences. Ilinois.

FREE—200 Clever mallorder, homewaork,
Yocnl business offers—all snappy money-
makers, Lewis Co., 828-M Carpenter, Oak
Park, Illinois.

T PROFITABLE Business h!' mail. Small
Investment. Partbculars reE, Walker

Herrin, 818 8, Vermont, Hannibal, Mo.

Bend |

MAEE Your own Flexible Malds, Stat-
nary, Arl Gi . Hovelties, Artificial Mar-
ble Flooring. Liomd Marble, Literature
free. Kemico, 4-M. Park Ridge, I11

DN‘LY £1.00 Monthly or £7.30 for whole
yenr, pays for branch-office under uur
own name. Co-operative Offices, 120
ington Avenue, New York. RSy

FOR An extremely profitable liletime
business, operate & colleciion Bl[‘EI'I':E‘
¢redit bureau, Many make $4.000 suarl“:[
up, Write Cole Associates, Syracusc. N

HOW To publish books, magazines, In=

I;m Ively.  Booklet covering: coats, dis-
tr tlun, l.d'l.ﬂiim:ng' Anancing, Edlt!nr

gl e 250, Graphic, Box 131,
Luuiu o,

ote,
&t L

VITAMINS, Minerals, health books,
wholesale, Matienal Diet Company, Fort-
Iand, Oregomn,

" DRUNKENNESS I3 o disense which re-
sponds to trestment. Medienl skill plus
human sympathy prove succs=ssful with
Uquor and drug cases, 80 years experl-
enl::a Write for Iree booklel. P, M. Nel-

The Keeley Institute. Dwight, TN

SII:I 000 FIRST Year mﬂui:lmi and seiling
dandy hand cleapner, powder form, [ngm
Bchemer Muognzine, MHP-m:l.*, Qhio, For-
muln and ™ emer'’ 12 months  Just
E£1.00

EEI].I:][I SIEID 0 WEEKLY Usini
Btamp n?_‘pr:cl.attd Clement,
line, Rochester, W. ¥.

sawdust.
0R Gors-

"B DIFFERENT Muall order magasines
10 centz. Loren Hollenberg, Roseville, 11,

T DON'T Be a job hunter—Start your own
business on our capital, No hord times;
no lavails; mlways your own boss. Hun-
dreds average 3,000 to 85 000 annual sales
year aiter year, We supply stocks, equip=
ment on credit, 200 home neccssities, Sell-
Ing experience unnecessary to start. Wan-
derful opportunily to own pleasant, prof-
Itable business backed by world wide in-
dustry. Wwrite FRawleigh Co.,

Depl.
D-U-FPMB, Freeport, TIL

GAP['I'H.L “Beekers—Interested in ra.ia- |
ing 525,000 or more for o legl matedpru;:'

should write to Amster onar
‘Theater Bldg., Dwtroit, Michigan.

MAIL Order business—{Oourse in mod-
ern mall order methods. Learn how suc-
cessful men sell by mail. Free detadls,
John W. Foree, 4519 GChestnut Avenus,
Kansas City, Mo.

00 MONEYMAEERS 250 Detalls,
stamp. Quality Distributors, 668 Fern,
Yeadon, Penna.

ﬂ'IIARAHTEELD Income! OGrinding lawn
mowers. $2.00 capitall Mowers, Janes-
'l'I.l]! “"I!

SELL By mail! Instructive folder froe.

Terrlll, B-1X, Bogard, Mo.
" MAIL Order Iruajn-u.n COUrse ENOWS you

how to make mMoney re_or fulltime.

‘Teaches professional :m.n.i order tcchm?‘u:

—not penny-catching schemes,

talls. Nelson Company, 500 Sherman,

Dept. D-402. Chicngo,

MAHKE Imitation marble, granite, flex-
ible molds. Dotails, stamp. Dykes, 5110
Kinghill. 8t. Joseph, Mo,

$200.00 WEEKLY Traveling,
evenings. Box 682, Savannal

short hours
. Creorgin.
"5 DIFFERENT Magazines 106, Interest-
ing mall stamp. Renick, Holland, N. ¥.

RAISE Angora wool rabbits for wool and
meat. Easy, profitable business. Booklet,
prices, ete. 10c. Harder Farm. Route 2,
Balem, Oregon.

BIONS And showeards easliy a.m'l. e:-
pertly painted with letter patterns.

sizes and siyles. te Tar dunrlﬂ'lh':
folder. John Rahn, AII30 Cenlral
Chicagn,

BTART Profilable business at home, We
have complets detalls many successful en-
Lerprises, IMustrated broadside free.
Crown Books. B-1, Charlotts, Mich,

MAKE Extrn money at home. Use your
spare time, Literature free, Write now.
Hodges, 321 E, £1st, Chicage, Il

EXTRA Income—Plenty mul selling op-

ortonities. Wrile Hatz, 4254 N. Kimball,

hicago. T

“HOW To Mnke Simple Molds and Plas-
ter Plagues,'' No rubber reguired! Book-
let 25¢, Plastercraft, 1406 E. 43rd 5S¢,
Cleveland, Ohlo.

AGENTE—To mail our lterature. Good
Emnux Home business, Maywood, 1132

Broadway. New York.

FULL Or sparetime proposiilons E'E]III'{I‘

In "Money Moking Business Starters.'” A
5100 you can have for 25c prepaid.
Order today. [ W. Meeks Pub. Co,.. Box
92, Weed. Calif.

5 MOST Hoad maill order magazines H0e,
Armand Cartler, 686A MNorth, Pittsfeld,

BRUSH Plating outfits connect to & bat-
tery, no tanks necessary. Almoat as aim-
plu as painting. Your opportunity to make

income plating autoparts, bathroom
Extu.res.. reflectors, mirrors. Get free prool

and particulars that put you In s paying
business of your own. Guome
.M'! H. Decatur, Illinais.

BER Typewriter Mechanics Schoal.
Eimptme:l homestudy-repairing  increas-

ing. Canton, Oblo,

FLABTEX Industrics offers indostrious
men an opportunity to start a business of
thelr own. manufacturing art goods, nov-
elties, souvenirs, ete, In Plastex and mar-
ble imitation. 5¢ material makes $1 mrtl-
cles, HRubber moulds furnished for speed
production. Small investment brings good
returns, We are now placing big chain
store orders 'with manufacturers. Write
Tor Interesting booklet malled free, Plas-

tex Industries, Dept. A, 1085 Washington
Ave,, New York.
HTATUARY: Make all kinds, Bimpie

rocess, Make and install artificial stone

mrinx in color., I.dq‘u:d marble. Other
:I'r =maokers, romptly, Litera=
turr: = cnm,n:n'ru ﬁn: . Bt. Louis,

Mio.

HOW And where Lo obtaln capital, Fully
explained. partieulars fres. Biar Bervieo.
Wnpakonetn. Qhig,

127 WAYS To make mune:r, in home or
office, business of vour own. Full leﬂ¢-

1
ilnrs fres, Elite Co. 214 Grand SL.,
York

MECHANICALLY Ioclined men—Own

und. o rru.t: encral npplianoce repnic shon,
Camy unl.rn.tud colrss shows you
Eow, Weld.lu.:, refrigeration, motor re-

rair, how to get business, ete., all phases
covered. Free literature, Christy Suppls.
Dept, 127, 2836 N, Central Ave., Chicago.

SENSATIONAL Results reported| Need
mallorder letters, literature, compnj
written reagesnably? Investignie! ﬁnm
Al:l]'l-'rrl.l.slnl, 110815 South Ogden, Los An-
Eeles.

BELL By mail—Particulars free, H;rrr
Dean, 1828 Ave L. Galveston, Texas.

COFFEELINE! Free imprint pr npmp
tion! Unlmited poasibilities. Dfn'l
sures complete informatlon. Carcey, ﬂi
Thirteenth, Darby, Pennsylvania.

WANTED Capital. For l.m.mtd.‘lat.e dl!-
velopment and sale of good practical In-
vention. Will nssign !fuu an interest. Of-
fers nn inflation proof investment for your

L war dollars. Inventor, Box 1673, Oak-

and, Calif,

" THOUSANDS Of TJTI'I.!-D-DL'B.N:I& will
be s0ld by mail. Prospects. Thousands of
teachers, millions of war news readers.
Hnmlﬂl:- nnd seles plap $1.00, Time-0-

Graph Company, MIT A State 5t., Sche-
mnectady, New York.

to

- 300 PROVEN Ways make mon
| Oml Hc and & names, n.ddrcssn Eu i
M Gel wairs, El-'i{

I..ummn Delawars, um.{

MONEY Making business starter, circu-
lar free. Wayne Products, Fleasantville,
Hew Jersey,

ESTABLISH FProfitable business.
Drilt cleanser. Walters, M-830 Wes
elid, Detrait, Michigan,

TIRED Of working for others?
own |boss| es, quarters, dollarz by
maill Frec rifculars! “Novel Enter-
prises.” PO, 459, Reno, Nevnda,

MILLION Articles, Buy wholesale, Val=

Sno-
t En-

Be your

uable direciory 10c. Ideal Service, D=4,
Fark Ridge, IIL
APRIL, 1943

“HOW To Sell bLMnH"mhmnzl-ns new
booklet postgsald 2 including pre-view
today's  success opporfunities.  General
FPublications, Ossining, New York,

MAILORDER Beat seller—complete, au-
thentic life story General glus Mac-
rthur, Enut-hrrn

Circilars  available,
Books, Waynesboro, Georgia,

BELL Our latest exclusive books of in-
struction by mall. Publisher furnished
SMEPR xn-nimutn:rs No bookstore competi-
tiom. 1q5:r mﬁts Rush name! Finan-

el E 5 Commonwealth Bildg.,
Demrer

COLOR Cement with chemicals, Make
artistic cement garden ornaments Holly-
wood style, Sample 10c. Hollywood Ce-
Euﬂ-um L, 8527 onderland, Heollywood,

nli

LIQUID Marble—Caloriul, glazed] Mold,
brush, spray! Com oaitlon foors, rubber-
Instic molds. Particulars free. Marbleiz-
ing Service, Edwardsville. Illinois.

MONEYMAKING OFFORTUNITIES

RAISE Guinea pigs at home, Millions
psed, markets everywhers, My proposi-
tion, booklet free. Tavlars CGuines Pig
Farm, Hapeville, Georgia.

“TMONEY At home. Your own business:
“Progressive  Mualltrade'"

magnzing {14th
yedar}, prints ma small capital ideas.
Read by thousands, vou'll !kl: it too.
lIFy 10e. Pub].lshe-:s. Bax 115X, Garden-
i

BEN’D t! 0D For assartment af beautiful
unpalnted plastex novelties, Paint and
resell for $10.00. Mo answer, unless cash
mccompanies  order. Doa'a'i aift Shop,
87 Morth Ave.., Milwankes, Wis.

MONEYMAHING Homowork  offers,
Formulas, Literature free. Robert Arthur,
Bl4A Pike S, Soattle. Wash.

MOLDMAEKING—Plaster Casting.
jete  [ormuolas—ully  illuatrated,
deal Service, RM-4, Park Ridge, Ill

43A

Com-
a5e.



MAEE Money at home by mabl. Pleas-
ant, easy, dossn'l require experience or
huge capitai. Jamesk., Box 1438,
Beach, Callfornia.

REAL Cash Instead of fAlmsy

romises|

Bend dime for detalls proftable RTE=

time mail order ness. Martin, 2417-P

Jefferson_Ave.. 3t. Albans, W. Va,
'En‘l:l'R Meme printed in 10,000 “‘Big

Mail" directorles. 25c, Checking  copies
sent.  Arlesse's, 16880 Log Cabin, Detrolt,
Michigan.

BPFARETIME Homewotk—AMany profit-
able mailorder and local business plans,
Detnils and blg magazne, 10c. ewls,
aﬂ -H Da.rpeﬂte-r Oak Park TIl

: Money mn.k_ln; home

]l.q:. courses, mafl arder, commer-

clt,'l: pr Details El:, Waltman's Bervice,
504 Mill Bt,, Chester, Penna,

HELP ‘H"in the war ficst! Then man
ou'll lke silvering mirrors, reflectors)
mking sparkling chipped glass names
lates.  Outft prices. Sprinkle, Plater,
0, Marion, Indians.

T FROFITABLE Homework. B Pu:lrlﬂ.lmt
sample, details 10c. Wooderaft Projects,
1330 Lindsay. me?-._c_i?:l"!“.ﬂ".l_!ﬁ Texas.

EARN Maoney evenings, copyving and duo-
plicating comic cartoons for advertisers.
Adservies. Argyle, Wisconsin,

MECI—I.&NIG&LLY Inclined men — OwWn

erate ﬁm‘l-ural appliance repeir shop.
Gump ole, illustrated course shows you
Bow., Welding. refrigerntion, motor re-

pu.ir how Lo geb business, ete, all phases
covered. Free literature. Christy Supply.
Dept. 1127, 2836 N. Central Ave., Chicago.

ABTOUNDING Mon

ed in §104 t:rilm now, You'll

snt hﬂad OI.'LH: i 2020 Laurel
Tood, nr'l:r:.

INEF.EASE E‘unrctimn pruﬁ.ls. Read

Hationol Muwil Order Advertising & Sell-
ing magazine. Sample ¢apy 10, Motional,
Ord, Nebraska. 2

EARNM Money at home! Thousands do?
“"Home Worker Magazine™ tells how,
Bample, 26¢. Sizemorse, Box T, 4817 North
Kostner. Ohicngo.

LEARN Mestascience. Remarkable dm:-
less healing,. No manipolation. No s
matus, Unbelievable simplicity and results.
Inexpensive cofrespondeince courne, Wrile
Metasclence, De Land. Florlda.

FORMULAS, FLANS, ETC.
MAHE Fut. selling products. Mo mo-

chinery, “*Ghemist Approved Formulas,*
i..!t!u':nlnrn free, Kemico, 15, Park Ridge,
inais.

81X Money making formulas, free, sa:m;l I

stamp. A, Vesch, Palestine, W, Va.

PERSONAL Formula service, 20 years
registered  pharmaciat, medicines, ~ cos-
metics, flavors, Inscctieldes, BYVOTS,
bienches. list 10e. McDaniel, 930 East
Enclid, Detrodt,

BI.LIL'I plan ex- |

YLUMINOUES Paint™ shines in  dark,
Easlly made. 100 other formulas, plans—
all 35e. Iden] Service, 304, Park Ridge, TIL

F‘OHHT.IIA And methad  wanted for
etching plasiie be used as printing
plate.  Address I-!'lll. 243 Forest Ave,,
Glen Ellyn, I11.

10,000 FORMULAS, Moneymakers. !I'.“.
nge volume, $1.75. Ideal Service, 1T
ark Ricdge, TIL

REAL Manufacturing formulns. Lista
free. Cummings, Chemist., Gordon Ave.,
Syracuse, H. ¥.
AUTHENTIC Formulary 924 pages (ll-
:Iuatra.t:d:. 10,000 money making formu-
s, recipes, instructions, substitutes.
51.76 pnatpﬂ.d or CO.0D. tinutin §2.10).

FREE Chemical catalogue. Enclose 3o

I‘.;.sn\. Greenwoeod, 388 Broadway, MNew

ork.

EXCELLENT Emulsions Instantly, at a
piston's_stroke—with the Jubilee Emul-
sifier, Mo failures, no separation, when
mrrl:dlmt- ratio ks soun Baves time,

materia Small, compact, poweriul,
I:u:. t.n operate, and to clean.  Suitable
for experiments, test samples, small-bateh

roduction. $3.00, Moneyback guarantes,
nd for free particulnrs. International
Emulsifiers, 3 Surrey Court, Chicngo,
Illinoks.

CHEMISTRY Laboratory apparatus and
ghemicals for Industrial, analytical, and
private experimental laboratories. Com-
lete chemical laboratory supply serviee

or correspondence schoo :tu. ents, Send

3¢ [or fres 1B-pug! catnlog of chemcinls
and apuuatua M-431, Biplogical
Supnl 1176 Bt Hupe Ave,, Roches-

ter, :w ork.
SPECTROSCOPE Por
analysis £1.50.

fidlek  ehemical
bell,
California,

Euotting Sana, Camp

HELF WANTED

WOMEN—Earn to $21 weekly taking or-
ders in home for dresses $3. Just one
of 140 wonderful values. No lnvestment,
Clve age, dresa size Pashion Frocks,
Desk 54140, Cinclnnatl, Ohie,

BIG Money taking orders; shirts, ties,
hoslery, underwear, nts, Inckets, swent-
ers, uniforms, ebe. led equipment [res,
Experience unnecessary, MNimrod, 4922.-B0
Lincoln, Chicago. Pl

WHITE For Iree [abric samples amaz-
ing stainproof tablecloths. Clean with
damp cloth, Require po ironing. Beauti-
ol patterns, Look expensive, § WELr=
. low priced. Commissions big,  Also
complete dress line,  Melville Company,
Dapt. 3574, Cincinnati, Ohio.

WANTED—Men In mein]l working in-

dustries to sell at good profit Important |

machine shop tonl to co-workers. Write
for details to Dickman, 330 W. 4ind 5t
New Yotk Ciky,

AGENTS WANTED
41,00 BRINGS Cook stove and range oll

burner to your door. C.0.D, balunce. Fits
in your siove. Cook your mesls and heat
your kitchen with cheap oll. Ldfe time

guarantee. Big ul1l.5 0il dealers sell
ol for cooking, e hnyve government pri=
ority. Write quick. Northwest Mg, Co.,
Box 130-D, Mitchell, So. Dak.
FIRST Ald! Co-operabe wilh national
de!t'n.ﬁe pmn:ram Bulld a astesdy fow aof
l?! business that will last for Years,
Highly d.l;nl.ﬁfd Juh selling Schaffner's
ULittle Doe” Pirat Ald Kits and supplies,
Everyvone s a nr-uu.nn.-ct. Bend $1.59 for
umple kit and sales n.m.mumunn
arantes.  Ous Behaffner

Ho. E chafTner Bldg.. !ﬂllun Plttnburxh.

SILVER FPhatlng and poallshing lguid,
.H.péplr. with cloth. Cleans, sllverplates,
ishes, one rubblng. Makes silverware,
Eﬂ-‘ﬂr}". musical Instruments, nNEw,
uSilver, Aurgra, Il

EXCELLENT Sparetime sldeline! Sube
stantial profita! Plnes. 144-34 T0th Ave-
nue., Flushing. . ¥.

BELL 50 For §1.00 name imprinted sta-
tlanery with —matchlng  envelopes—iree
samples. d cards 2lse. Birthday, all
oceasion greeting card assortments .
Cards for bo¥s in service. Bpecial offer,
ﬂﬂ-‘ England Art, North Abington, P-362,

“MAGICD Roach Box™—Handy, gﬂﬂ'.l.h':

Catalog  de. Adams Erown Company, economical. Carton  twelve boxes K]
Chestout Hill, Massnchusetts. Bﬁﬁnpmgi “A;mmtslwnnteg‘ Mock Co,, 1'm
PORMULAS — Latest, best.  Annlvais, o0t T DANE. L
Literature free, Balfort. Enginesring MEN And women wanted! Full or part
Bullding, Chisago. time. We help you get atacted on Raw-
lelgh E]IEITJ.IE [ B[H] %ﬂitréluﬂ L]u:;;:le] aalf
mean awlelg -
aiid it Bear Bl ErmA, P ort T
WINN'E New Idea Home Laboratory GOLD Lacguered window ;1 Tetters.
Chemlcal Kits and apparatus outflts for | New styles, Absolutely benubiful. Free
home experimenting. nd Bc for J:I.te'ra- samples—catalogue, Atlas, Tod4l Halsted,
ture ln rc!m! :uEer i:uiul-qgur H. | Chicago.
E;T.“ 1-1:" i Hrd st BIG Money faking orders; shirts, ties,
tuaslery, Iiudfrwur. Enma. Iackets. sweat-
HANDBOOK For chemical experiment- era, uniforms, ete ales equipment free.
grs, hundreds of experiments. llfustrated. | Experlence unnecessary. Mimrod, 4922-AN
B¢, Experiment booklet 10c. Reading | Lincoln, Chicago.

Scientific Company., Rending., Peona,

FREE Cntululi Chemistry, mineralogy.
mieroscopes, blolagy., Tracey Laboratorias,
Evanalon, Illinois,

44A

NOVELTIES — Service banners, flags,

Ernnnnls pillow tops. military Jewelry.
tail or wholesnle—state which, Clover
Hovelty Co,. 101E, Hollis, M. Y.

USED Men's shoea I4e, hats 120, pants
28c, dresses 1o, winter coats 50e, & H.n.:
conts d5c, Bar catalog free. Por
566-V Roosevelt. Chicago.

AGENTS—300% Frofit selll s‘mid l=nf
window letters; sturvs and Frea
la.m.]ilu metallic Letter Co., ua-n Horth

E.‘I'l.ic:l.gn
UTIFUL Ol paintings The up
sﬂl -'IEE'T Rockwood Rd.. C m]lnd Dh.m

Free Water and our concentrates,
makes flavors, lotions, aha.mﬁom T2 'nmd-
ucts, Iabels, bottles furnished
E-36a30 Russell,

MAKE Money ap&:lﬂni initials on auto-
mobilles, Mso sideline salesmen for short
run deci] neme plat H. “Raleo,™ 1483
Washington, Boston, Mas

“CAR Watchman'' prcwn‘u thieves from
stealing tres—gas—equipment. Amazing
invention. Whirlwingd seller. Big profits,
Write quick  Northwest Eleatric OCoo,
D-10, Pukwana, So. Dak. iy
house to Dhouse sen
for details Imprinted napking
;uest towe Btz profits, Quality

roducts, Hnlllu_ N Y.

HII.LIQNS Of war workers will buy
“'Parisian Beauty Beerets,” a 160-page il-
lustrated book with 180 interesting chap-
ters on health, diet, exercise and beauly
epre by the noted Parlsian  auwthority,
Dleree Carette. Price $1.00, Sample S0c
Erz]najd Write for agent's discounts,

d Bhield Products, Dept. M, 350 Green=
wich Bi.. New York, M. ¥.

AGENTS To sell men’s neckwear. Even-
Tide Neckwrar Co.. 4121 Fillmore Bt
8t. Louis, Mo,

WHOLESALE Bources,

AGENTS ErlEEn

500,000 aribcles.

Free dimewrr. Maywoode, 11313 Broad-

way, New York. i i
LTJHINOT.I'E! Paint, Profitable 50c seller.

Details. 97-0, Baybrook, Conn.

ELITE Gu]ll.-ttiun eontains 137 plans for

starting own business: home, office, De-
seriptlve booklet {ree. Elite Co., 214
Orand 8t New York.

T EHAVEV Witk featherliks touch; attach-
T[::ut for any 2-edge safety: E:ntn outfit

fifty id $1.50; retad Ad-
ﬁmte maﬂm'th Ninth, Colimbus,

CANTI-FREERZE!
Many other manufaeturlng processes, Spe-
clal sale. Thermocwks, Peoria, 11l

"EMALLEST Bible in the world, Fast
ecllers. Two Blbles 25c. dox The.. elc,
j:l?:l.u.l:!-'kI|:|.lrlill1.nn. 6156 Deerficld Ave., Highland
ark. Il

OREETING Card distributors wanted,
Mo personal s=lling. Others do it for you
Get Iree  details, Dunbar Cards, New
Brunswick, N. J.

RE.H.DYTI'ED Meckties. Big profits.
.Iﬂtmg for our salesmen since

l.mp-l.[' . write Tip-0Om Neckwear,
425 Ml.;rkl-t Philndelphia, Pennm.

O0L Senlors—8ell America’'s most
beautl!ui distinetive graduation name
cards. Positively Thighest commizsion.
Lowest prices, Free sample kit. Print-
ernft, 1&%!! Elm Street, Seranton, Penna.

EELL BT malll  Books, nuv-nl;l.aa-._“i'r-
E.f ﬁ rofital  Particulars freel

ko, 438 North Wells, Chicago,

.HGENTS Big line including food prod-
nets. Faa.t. ae-:l:inl: remium and bargein

Make-sell soursell,

denals. nd card for biz out-
ﬂt over wtl:h glft " Ho-Ro-Co, 2717 Dodier,
. Lanuils. Mo

AGENTS: Stamping names on %oe
key protectors. Enmpll: check wit oL
name, address, 2Be. Stamping  outfits
Emhlem checks, check-fobs, name plates, |
%nﬂ. MIig Co., 303 Degraw St., Brooklyn,

DO You want agents for your n:rm:luala
tHon?! ¥our nd in this space will nlace
messuge before hund.rem af men ses
fnst-selling ucts. My folder ““How to
Becure Agents.” is filled with mwi'
eladly send you & un '[{3 T, John-
son, Manager Clasaifled rum!nﬂnrnp-
ular Mechanies Hnnnaﬂnm 200 E
Bt,, Chieago

HIGH-GRADE SALESMEN

BALESMEN: Marvelous Magnetic Brush
excels vacuum cleaner, 100 brushes, mops,
chemicrls. 5% —15% higher commissions,
Meway Brush Co.. Hartiord, Conn,

BIG Commissions—selling to stores cel-
lilodd pricing tickedis, metal shel!l motld-
ing  To restaurants, mMeny eavers., Hiﬁn.t.
11}. hl_"r!r.ln: Press, 124 White 5t New

ork.

"'l

POPULAR MECHANICS




Ehm—m:ryhﬁr a  praspecl

AIIIS.IIH% ommende military styles
1J:||' [gwt aflts In our 38 Years af
:r.-:hi rt salesmen Gnd Women.

H:undr.-.d: of fast-selling numbers for
and women. Dress, work,

Sample outfit free. Write Mason Shoe
Ca., Dept. M135 Chippewa Falls, Wis.

T VICTORY Tax calculator—not al."recr.ed
riorities, Every employer a Dlﬂﬂli!

et salesman hendling 5Lﬂ.tl.um."r:.r m'.

but not Elis

today for anm:iﬁ n
sales ploan, rlt-e tnda,_-,r

Company, Burlington, Wis

ADVERTISING Book matches. Amer-

jca's largest manufacturer of unien labaol

rofit, Send
oomplele, mr
The Backiin

]:I.IEWSESIF.

book matches, F‘l.sl: selling line. Large
sn]t'.s nrud::r:lnt L. Snmulu matehes,
color combina-

I.I.nn:l h:ml:u 51_-ll.l|!||; my Commisslon 1o
mdvance, Suverior Mateh Company. T530
Greenwood, Dept. M-+, Chicago.

HAR'IJ"EEI' Hat snlrsmnu C.'ﬂl'nmi.'l!im
pald weekly. American Harvest Hat Com-
pany, Bt. Louls, Missourd,

BALESMEN: Have real money making
nnenim:. Fita into war program, Old
Emﬁ.m-“ firm. Dept. “P."" Hox 30,

allns, Texns,

EDUCATIONAL AND INETRUCTION

COLUMBIA TUniversity Home Stud
Course in Machine Dwesign. Beat course
its kind at an' price, Sent ml recel r. of
£5.00, money refunded in five days

eatiafled. Offer limited by leow r.'ufplua
ﬁv&ll?{blr._;._ Idcal Co., 10 Hicks St.. Brook-
n, H. ¥.

DRUNKENNESE Is a disease which re-
sponds to treatment. Medienl skill plus
human sympathy prove successful with
ligquoer and drug enses, 60 ;'I:P.n r:ﬁ'i-!Hrt-
ence, Write for frees booklet.
zon, The Kesley Institute, Dwum o,

“ELIDE FRile . Etma:lineﬂ_" 25 prncenseu..
Nﬂnrmll ln‘lt-l!ﬂ“‘:l ﬁg..T _}:\tﬁﬂi ‘f. Told=
od, =eparal : T OWNET :
Adrian H. Gerrits, 51T M, ﬂuiﬁ- r. Apple=
ton, Wisconsin

BUSINESS RERVICE

MAIL Address |¥ Forwarding

fl mmih. Haller, -I:!IJ- N. Ave., Brook-

¥m, H.

H.lW:H:INH Mail Service, Washington,

Q.. roceives, reforwards, business, IE!."
n-.

sonal madl, ob menthly. Me. Th
dolph Place,

TYPEWRITERE, DUFLICATORS,
OFFICE DEVICES
TYPEWRITERS. Adder, mimeograph,
multizranh, nddressosraph, Send for free
lista of machines that will help jlf.nl h.t.

half priee. PFruitt. 28 Pruitt Blde.,
[LT-1.%

BECOME Finance man_ Particolars

%’x.r“&nbmtl Finance Co., Lincoln, RUBBER STAMPS, OFFICE SUPPLIES
LOCHKSMITH Course. Lock 'Di':kiﬂs BETTER. Cheaper. Quicker. 3 lines
key fitting. ete. 3100 prepaid, A%c, Mary Struble, Cupertino, California.

smith. Canadian, Texns,

CLINICAL Laboratory technic tausht in
Four own home. Prctice fnn!'lt supplied.
Bulletin free.  Imperial Teaknl Insti-
tute, Box #73-E, Austin, Texas.

LEARN Teltn'lph:" Epl'end.l.d opporiu-
nitles now mil.  All expenses low., Cat-
alog froa, ge Institute, Dept, M, Val-
pariso, Indiana,

3 LINES 030¢, Signatures 81.50, 500
printed statements or envelopes, 51.540,
pestorid,  Stemprite. Wauwslosa, Wis.

KNOB Handle, cushioned, ¢ lines aoe,
T—dlc, Stamp Works, Centerport, M. ¥.

PRINTING, MULTIGRAPHING, MIMEO=
GHAPHING, GUMMED LARELS

“HOW To Break and Traln Horses"—
A bopk every farmer and horseman should
have, It is Ifree: no obligation, Simply
mddress BHeery School of Homsemanship,
Dept. 114, Pleazant HIill, Ohio,

RADIO Enﬁlnl:trlna. broadcasting. avia-
tion and police radio. servicing. marine
pnd Morse telegraphy taughi thoroughly,
All expenses low. OCatalog free. Dodge
Institute, Dept. R, Valparaiso, Ind.

WELDING—Eleciric are. Learn prafit-
able trade quickly through actual prac-
tice. Individual welder instruetion at
bare cost of materials. Full particulars
I'rl:l.'. W.Ilmhlr welding lessons book S0c.

L elding School, Box M-433,
'Irog:____m

HEW Wrlters wn.nl.ed to re-write idens
in papers, I'I'l-'l.ll.’ﬁl. books,  Splendid
artunit "hrm’s inta"* profitable
tl:nl M d. Rush tcard for free de-
miort Wriler's Service, Dept,

P-lt'ﬂ' El. Laonkis, Mo,

BLUEPRINT, Drafting. lavout. account-
Ing correapondence courses by single units,
No binding contracts, Davisom Tech., 7
Crand Avenue, Detroif,

FREE Palinl ledgons on plague. book-
ends, Burgermaler Arts, Brown-Onk 5t..
Dmayton, Ohio,

REPRIGEF-I'LTIDH Extenslom  course.
Ei.ll-ﬁ. ulck. Low cost. Free cotolog,
Highland Tech, 1141 Morth Highland, Los

.

T DRAFTING, ‘ITigonomeiry courses 8§l
eachi Inquire Giles, Dept. PM-5, 1326
Myers, Burbnnk, Gnl:t.

CODE Language—Eve ere  invalus
able. Conversation possi Almost lm-
mbdllt:l!' Insnruciim boail:t- 25c. Zendu,
Burbank, Calil

DETECTIVE 'l'rlJniru: Phillips Srecret
]Bﬁ-lr'l'lbl: 1817-B Morth Kenneth, Chicago,

Learn pho-

T IMPROVE Pronunclation, |
netles, reading, writl In hour, 10e,
l.inmru_ Upton, 2623 Burling, Chicago,

TBECRET Investigation, Experience Un-
necessary, Detectlve particulars free.
Eeu:i: Wagner, M-I1I5 West 86th, New

ar

CHESS Beis d_books. Cata Iree,
George Wentz, San Marcos, T::;u,m .

5135 hLEKAHDEE Hamilten moderm
NEES COUTSE, unused valumes (Mo-

. sucrifice 538 50, “‘Kenchal,'' 271
on, West Hempsatend, New York

BECOME A Doctor of Paychaol
{Fs. D) Teach secret of :mltent.meugt-{
happiness. Solve mental worries. Free

. College of Universal Truth, 6651-B
Morth Ashland, Chicago,

EARN Oertifled Orapho-Analyst degree
in II'I'I.'H.II]'J[ new selense.  Btudenls repart
eATNInNg to §1.00 an hour apare time.
$75.00 wec l!-' Iull time. Graduntes in em-
ploymeni and eredit agencies, police de-
partments, hotels, theaters, department
sturu cul:u-ts doctor's  offipes, private

Free placement serviee. 3,000
‘word I:I:Iustrnwd. |ﬁEl:I'I1 free. Afga. Linn
Creck. Mo,

PEYCHOLOGY Teaches abont mind,
Bio-Paychology teaches about power of
mind over body, Why not learn to ise
powers of your subronsclons mind? Study,
Broaden vour education. Invest in your-
egelf. What other invesiment cam wleld
better returns?  Write Department J,
Taylor SBchool of Bilo-Psychology, Chat-
tanooga. Tennessee.
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CARTOONING, COMMERCIAL ART,
EHOWCARD WERITING, SIGN FAINTING

HOW To make money with simple car-

toons—A everyone, who likes to
draw, should have, It 1&8 fres; no obliga-
tiomn. Bimply address Cartoonisfa’ -

change, Dept. 04, Plessant Hill, Ohlo.
CARTOONING Course — 36 lessons — 6

booklets — 816 illustrations — only  $2.80,

f{l;tue Ll:el‘,n.lh Templeton Studios, Elgin,
i

""" Frofitable cartoon busi

T AMAZING, | Busi-
nesses.  Hartman, 2438 W, Lincoln, Nebr.

COMIC Pen and ink sketch made {rom
your photograph, Picture returned uns
haormed, Stale hobby or pastime, Send
photo and $1 to Zimm, Alleman, Towa.

CARTOONING Courso—MNewest methods,
iMustrations, gag-cartooning—§1,00. ‘War-
fen, Cartoonist, W78 Smith, Spokane,
Wash.

EARN Maoney evenings, copyin
plicating comic cartoons for
Ad-Service, Argyle. Wisconsin.

TBTUDY AT, I:B:I't.omﬂul. Book lats free,
Box 582, Springfield, Til.

T OHALE Talks. l..aui:h grndumm:

gram, $1.00. Catalog ftc. Balda The
'I.nunl.ut. Oshkosh. Wisconsin,

wnd du-
vertisars,

250 LETTERHEADS Or envelopes $1.50

epiid. Planned layouts and type selec-
ons, Samples, estimates, quick service.
General o printing. Decaleomunlas,
Pitzco, 49 Ranney, Springfleld, Mass

T PRINTING— El.de!lzp.t. guality: BIO lot-
terheads, envelopes, statements §285
E::ps.id cards $1.60, Callfornin Press,

mead, Calif.

T EOD B’.n'.tll HAMMERMILL Letterheads
and 500 6%, envelopes printed your copy
$4.75 postpaid. Drew ess, Box 423-Y,
Greensborg, N. ©

MIMEDGRAFHING That's differentl
Boves you money| Write for froe sam-
EI mnd details, “.Mlhtn:in—l’ur ~Mimeo,'
167a, Rutherford

BPFECIAL] 2 H‘.II:I Bnrnd l:th:rhcads. En=
velopes, Be, Jaseph Johnson, 1342 Fifth

A'r\e___ New "n.'bu"k

POSTPAID §1.00, 226 Letterheads or en-
velopes,  Evansprint, 44-NT, Reading,
Pennaylvania,

FIRST Quality
Bumples, Treaster
oy Pennsylvanis.

CENTRAL West Printers—Lendl
order_printers and mablers—3226-
son, Chicago,

£1.00 POSTPAID—I0d) Bizxll Bond let-
techeads and 100 enveloped. BEDDE'I‘I.'L'I.E_
807 West Roosevelt, Philadel

“GOD Bless America’ stickers, 800 for
2D5-h¢ Miss Ryezaj, 2385 Costle, Cleveland,

rinting—HReasoneble,
rinting Service, Mil-

mail-
Jack-

CARTOONING Course:—30 _ illustrated
lessons, over 500 sketches, £1.00 postpaid.
Montes Btudio, Box §91, Pasndens, Callf,

ADVERTISING AGENMCIES, LETTER
WRITERE, FOR ADVERTISERS

CATALOGS, Booklets, magezines, our

specinity, Poge siee, guantity? BMNom
ges? Bend sample, Miller Printshop,
wrenge, Hansas,

200 LETTERHEADS Ot envelopes $1.25,
Fred Orissom, Rt, 3PM, Delhi, Loulslans.

MAIL-ORDER Or agent ad reachin
1,000,000 [amilies throughout Tnite
States $15.40 inch, Newspaper., magnrineg,
meiling-list. rate-book, h'l:c Chicago Ad-
vertising Agency, 20-PM West Juckson,
Chicaga

MAIL Order sales skyrockeling. Cosh
producing wds, letters, folders, efe., pre-
pared, et puilers, lowest rates, 123

uct anal 1'—1. fnn Mark, Times
tar Tower, Cincinnati

nI:HI'ERTI'.EE‘ 24 wurd:; 149 newspas
pers, $6.50. Lists free. Advertising Bu-
reay, 4515-C Il]ut-tia‘e grove, Chicago.

24 WORDS, 3 pers £82.00. Good-
all, 37 Gird.nrr ".l'ullr . California.

ADVERTISING ‘P'lirtd all mmlm
newspapers U.8.A,, Cana Lowest
wl.h.lu free. ‘Bl.kur

Free sorvice. B-page
Advertising .ﬁnnl::r. A-18% W, Madison,
Chicago,

500 PRINTED Letterheads and E']:I'l'ﬂlﬂpﬁ.
20 1b, white bond, $3.68 prepaid.
Samples free. Quiz Print. Ond, Nebraska.

EPEL‘-IA.L 500 B'hxll Letterheads, 500
633 envelopes, good heavy white stock,
E‘mtwd 54.50. Hull‘.tl:r B.O. Box B,

apa, Calif.

PE’HEDNAL Sintionery—200 627 bond
Iet.tzrhud.u 100 8% envelopes. Lhree of
four lines Erlntad %1.00 prepaid. Shirk,
Printer. Lebanon, Penba,

MIMEOGRAPHING—Letisrs, ricelists,
formulas, instructlons. Lowest  prices.
Lem's Letter Shop, 5710 Stanton, Detrolt,

MJDD EI.-EG.&HT Envelope slips, §3.75:
postcards, §8.75; 8x9 circulars, 5835 All
printing low prices, Saomples, Goodprint,
Harrisonburg, Va.

B00 Ax2ty FOUR Line gummed stickers,
She. MaritE Printery, Saginaw, Mich.

FREE—New Advertioers Bate GQuide, 44
nawa Includes evervihine, Lowest rates,

H. Brown Advertising Agency. Mer-
rhnndLsn Mart., Chicago.

FREE—"Amazing New Book'-—

From Classified Advertising.” Tells how

and what to adverilse. Be sure to read

thiz book before you invest ane cent In

advertising. HRemember—Iit's free! Write

for your copy now. F. W. Johnson, Classi-
Advertising Manager, 200 East On-

tario Bireet, Chicagoe, Ilinoks,

“'Profits

PRINTING OUTFITE AND SUFFLIES

PRIHTING P'resa tﬂm ink, Prinis
cards, ela, postpal .00, Deremt,
4300 Hnmutnn Bi'l.d: Nnrtnli Va,

PRESSES, Type, cahinets, supplies. List
for stamp. Lincoln Press, 220-1. Huriwell,
Fall River, Mnoss.

EEEﬂﬂ-_t:.r::-mwumcl:ﬁ Instruction, sup-
plies, service, rite Sc Process Com-
pany, 108 8, Capitel, Indianapalis,
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ZINC Etchings H0e. Proofs for stamp.
Hokomao, Indinnn,

E:muﬂr__m!,_L_l_

WE Dely any duplicator to beat Screen=
D=Press, Reproduces ty ritten letbers,
. printing. stiersize  §2.89,

Apthony Unis, Peorin, Il

INEXPENBIVE 6x8 Frinting Bmu. De-
tails free. HNovelty BShop, ownsville,
Loulsiana.

PRINT Your ewn cards, al.atlunm t.'lr-
culars, advertising, Save money. h;f
rules furnished. Print for others. =
rafil. Junlor outfit 88,35, senior outfits
17.38. Details {ree. Kelsey, Ine., T-11,
eriden, Conn,

supplies,
Cambridge,

1125, Lists 3e.

BEAROAINS — Presses,
Send stamp, 183 I‘.‘nrﬂrd.

USED Presses, Lype, su
‘Turnbaugh Service, Loyav

PATENT ATTORNEYS

INVENTORS: Take first step toward
protectin aur invention—without L=
t.im rite [or [ree ""Record of Inven-
form for eitablishing dote of fnven-
tion and free "Patent COulde for the In-
wventor' '—telling about confidential search
sorvice; how to sell and market inventlons;
details of convenient payment plan. Sen
today for free “Paten uide’’ and “Reec-
ord of Invention™ form, Clarence A,
O'Brien & Harvey Jacobson, Registered
FPatent M.t,omeya 31B-D Adams Building,
Washington, D

PATENTS Becureﬂ_ Two valuable books
lets, “Patent Protection' and ~“When and
How to Sell an Invention.” together with
valuable “Evidence of Invention™
sent free, Write immedintely to cxperl-
enced patent counselors, Vielor J, Evans
g l."él:l Til-D Mlerlin Bldg., Washington,

TS PATENT-Particulars’™ and blanks, [re lree
airmalled.  Sterling Buck, Park-North
Avenues, Baltimore, Md. Government-
Tegistered 36 years

CINVENTOR'S Guide." 100 mechanical
movements, free: odvises on patenting,
gelling Inventions, Frank W, Ledermann,
154 Massan Btrect, New York

PATEN'I‘S—TH&E marks., Prelimipary
advice, book and disclosure form free. Per-
sonnl service, :In'iniu McCathran, 315
McLachlen  Bld ashington, D, C.
Registered Patenl Atltarney.

I SEI..L Pntrvrlb Estahlished in 1500,
Char A, Beott, TTIPM Garson Ave.,
Rmneu.te: N. Y

PATENTS, Protect your ldes by secur-
Ing free “Proof of Invention™ folder. EX-
wﬁg&lmﬂ porsonal  service,  Established
1 E. E. Vrooman, 871 Woodard Bldg.,
Washington, D, €.

L. P. RANDOLPH, 301-B Gblum'hL&n
Bldg.. Washington, D, C. Low
and information free.

INVENTORS—Hslore diselosing vour ln-
wention to envone send for form *'Evidence
of Concention': *‘Schedule of Gmmmwt
and Attorneys” Fees" and Instroctio
Bent Trese. Lancaster, Allwine & Romme
411 Bowen Bullding, Washington, D. C.

FOR INVENTORS

INVENTORE: Learn now—withoat abe-
ligation—how to protect and sell your in-
vention. Secure free “Hecord of Inven-
tion" form for establishing date of your
invention—and new free book “Patent
Guide for the Inventor'™ coninining coms
plete information about patent procedire
and selling inventions. Don't  delay,
Write to—Clarence A, O'Brien & Harvey
Jacobson gutere:l Patent Attorneys,
31A-D Adams Building. Washington. D €.

T INVENTIONS Wanted—Plans for our
post war cutput in a plant with excep-
tional manufacturing facilities make
sible the production of one or more articles
with its wor rnlu.rs{:d cquipmmt- Submit
Inventions with sketch or deseription for
manufacturing afler. Wrtte Natlonal Elec-
trical Ma Bhops, Inc., 2014-T Fifth
ol N.E., Washington. D. C.

PﬁTEN"I‘ ‘fuur ideal Write immediately
for two free illustrated books, “'Patent
Prolection”™ and *“When and How to Sell
an Inventien.” B8 pages of valuable in-
formation for Inventors. No sbligation.
Address: Vietor J. Evans & Co.. T33-D
Merlin Blde.. Washington, D. C.

INVENTORS: New military and com-
merclal  Inventlons “HEH“}' needed by
manufocturers, Wr for perticulars,
Ea.rtered Inatitute, DepL =A. Washing=

n

form

CASH For practical jdeas and Inventions.
Mr. Ball. AB-9441 Pleasant. Chicago.
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INVENTIONS WANTED

INVENTORS' Opportunity—Large Pa-
cific const manufacturer th iron, mlu-
minum and magnesium, and permanent
mold [oundries, and large prodoction ma-
chine shop (now 1009 on war work) will
consider, on alty basis, mechanical in-
ventions of volume szales possibilities for
lmmediate or post-war sale and manufac-
ture. HNational covernge. Mo engincering
or tooling cost to you. Heplies held con-
fidentinl. Development I:hp!-rl-mm:. Kln-

Company, Bay

ney  Engines
Street, Lm Ange ﬂull.[nrm-..

INVENTIONS Wn.nl‘.:d: By AAna rate
long est. manufacturer b0 produce nm
sell new machines for aireraft or automos
tive maintenance. Royalty or outright
basis. Lempeo Products, Dunham Road,
Bediord, Ohlo.

BHOP Motes for 1443, 124 p of time
and labor-saving iceas for shop men.
handymen. 50c. Popular Mechanies Press,
1C-43), 100 E. Ontarie, Chicage.

INVENTORS: Have vou o sound, prac-
tical Invention for sals, patented u: iEf=
pabonted?
of Ameriean Inventors, Dept. 4-D.
ington. D, €. e

CASH For inventions, patented, unoat-

Wash-

mnted, Mr. Ball, A-93441 Pleasant, Chi-
cREo
WANTED—Meritorious atented, un-
tented inventions., Booklet, referances,
ret.  Invention Reporter, 8B-11204 So.
Fairfield. Chicago.
YOUR Ad In this space will bring amaz-

ing results. I'll prove it to you, rite at
ance for 1nt=rﬁltng Jn-l!ocrmnu-:m. F. W,
Johnson, Room 309 Enst Ontario St.,
Chicaga.

FATENTS FOR SALE

SEATE Bharpening machine. Self faed-

Ing. Child can operate. Bharpens 12 pair
e hour. Bell outright. J. O, Devau.
erby Line. Wt

MANUFACTURERS Or fnancially re-
sponsible persons desiring to enter the
mnnul’a.ctuﬂn feld, I have a patent of
ntrejm,li ntn.-rll, covered by patent

No, MB for sale on an outright or
rovalty basis. This device which Is en-
tirely automatic s designed for Ecm-lmm
f!cr-uunnl ]'ur.arl.tnu and will hove an excel-
et demand after the war. Requires
stnmplngs, brasg work, some rubber, some
electrical work and enameling. Lot me
semd you full details and copy of patent.
Simple construction and not expensive. A
safe deviee to use, not pass this up
and then regret it later, For details write
of wire Donald M., Chapin, Bax 24,
Artesia, New Mexleo.

AN Entirely new tyvpe of fuel Injector
for Diesel or ne cngines. @ com-
ing method of carbureting. Even dJal:rI.-
bution of !‘!};I l‘-un all eylinders. 1. B,

if s0. write Chartered Inatitute |

MODEL Blusprints, Send for
Swanson, 6510 Gdth Street, Chicago,

EHIF mxlela and yacht supplies come
E%'e Large 58 page catalogue 15¢, Hill
ild's, 510 East i1 Bt., New York City.
RATLWAY Maodals, complete llne Llo-
formative catalogs O gauge, 113 pages,
‘Jﬁc. HO, 48 pages 15c. Walthers, 247

. Milwaukee, Wisconsin.

MANUFACTURING
EXPERT Precision Inthe work and ma-

ehining of sinall parts, Write Ity
Machine Shop, 2821 Mitchell SI:. in=,
Wis.

lisk.

INVENTIONS, Model:, machinists, dies.
Quantities made, Baum's Metal Special-
ties, Kansas City, Mo,

MODELS—&mall ot manulscturing,
Metala, plastics, ete. Milburn, Burlington,
Kentucky.

NOVELTIES Built to order, Detalls.
Odam Enginsering. Box 101, Crosbyton,

Texas.

HOME CRAFTSMEN

28 LAWHN ﬂrnument. patbterns 250, Other
tterns; 157 -20" high; Dutch girl. Dutch
bull terrier. Mexican girl,
Mexican boy, dwarf, penguin, flower girl,
10c each; for e, 25 novelly gaﬂzrm
e, All 62 full size pattecns $1.00 post-
E.'Jd'il' Strother., Box 183-EL, Bslington,
. Va.

¥. pirate,

CATALOG—Patterns plywood novelties
Inwn orpaments, sllhogette=s, Istters an
pumernls, Decal transfers. handy hand
tools, new power sander. Other Lines, 500
articles finsly illustrated. Write today,
Wo-bet Shop, Ashburn, Georgla,

15 FULL &lee what-not patierns 35c, 25
lawn oarnament atiterns 256 JI..Ibri ht
Service, MEI0L ilroad Ave, A,
Nabr.

ENOCEDOWN Cedar chest, lumber, ve-
neer. Free price [lst. Oiles-Kendall Co.,
Decatur. Alabama.

1000 TELUHOW Plans tell homeworkers
about buoilding 1000 projects. List e,
L. King., E HKingstin H

“THE MNeow Shebel Ea.w Filer produces
snws that have no equal, Send for full in-
formation. A. P. Shebel, 710 8. 2Ind St.,
Mllwaukes, Wis,

USED Wood and metal working power
toals, bought, sold, exchanged. Details
free. Wational Tool Mart, Ashburn, Ga.

JIC Bore table adaptable to drll:l press
or vertical mill. Prints $£1.00, 134,
Van Dyke. Mich
LEATHERCRAFTS
new hapndbook n.nd catal
supplies. E. A. Sweet
Leathercraft  Division J’L-ﬂ!.
Street, Binghamton, M.

WATCHES, OLD GOLD, JEWELRY, ETC.

MEN: Send 10c for
¢ of tools and
ompany, Inec,
148" State

ent Mo, 2 Wrike Box 143, Mart n;.
ville, V.
P.ﬂ‘t‘.N‘I‘BIl Auxilinry tread for dmﬂ

el mssgemblies, Outright, H, J. Fis

FOR Sale or royalty—Patented novel
and essential pull tab for all zippers—
best offer considered. Samuel F. Le trd'f‘.
932 Fairflold Ave., Ningarn Palls, N,

CILﬂ.IIlIE ﬂh.in

HANDY Etectnﬂ.l ngplmm:us connecs
tor, patent MNo. 2.253 A. Weddle,
303 Valley Avenue, _&qu.nuh:c. Vi

T WANT To send you proaf of the won-
derful pulline power of Pooular Mechanics
Magazine's classified pames. What's vour
oroposition? Write me today, F, W. John-
son, Manager Classified Advertising. 200
E. Ontarie St.. Chicaga. IIL

MODELS AND MODEL SUPPLIES

MODEL Railroading is fun if you know
how, To find out all about this intriguing
men's hobby send 35 cents for new [=sie
of Model Rallroader Magazine, 1027-R
Morth Tih, Milwaukee, Wisconsin.

COMPLETE Constriction kits for beai-
tiful ah!r and coach models. All parts
numpl!te ¥ shaped and ready to asszmble,
with drawings and Instructions.
ready colared. requiring no painting. 31,00
to 8600, Send 3o stamp for catalog.
Minjature Ship Models, Dept. R, Perkasis,
Penna,

SHIP Model kita and fittings. Complete
line Fiaher model yvacht equipment  All
Boucher, Flsher, Marine Model and Idesl
kits, Attings and blueprint= at catalog

rices. Most complete stock In New Eng-
and. James Bliss & Co., Inc., 210 State
Bireet, Boston, Massachusetts,

ACATES, Opals, gems. minerals, wooda,
ﬁ;hﬁm Agate Shop, North Bonnevills,
aah.

ELGIN Wrist watches, 7 jowel, New
style case. Roconditioned  movement,
Ll:mjtrd supply. Only %1075 plus tax

C.0.0. House of Marc. Kansas City, Mo,

DIAMONDS, Old wanied, Highest
Eﬂces pald. Write Nebraska Finance Co.,
incoln, Nebraska

WATCHES, Parts, tools, Jewelry, din-
monds—bought. sold. Catalogue. Gales,
Box 10400, Chicago.

HIGHEST Prices for old wold—Mail vour
testh, watches. lewelry. 100% full cash
value malled day shipment reeelved. Sat-
isfaction guarsnteed or artlcles cheerfully
returned. Infermation free. Chicngo Gold
Smelting Company, 300-P Chamolain
Buildinge. Chirpen

GOLD §35.00 Ounce.
testh, diamonds, jewelry.
celve cash by return mafl
EE“T{I.“I.HI;’.. Free informatison. Dr.

rrg's Ciold Refining Company,
Hennepin, Minnespolis, Minm.

Mall old =old
watches, He-
Batisfaction
Wels-
1500-5

SURVEYING INETRUMENTS

TARANTEED Factory rebuilt transits
nnd levels for sale (cash or fermsa) or rent
{with purchose option), We will repair.
trade, or buy old instruments, Ship pre-
pald for estimate and valuation. For
complete information write for st M
Warren-EKnight Co (Manufacturers of
Transits and Levels), 138 M. 12th 3L,
FPhiladelphia. Penona.

POPULAR MECHANICS




ELECTRIC SHAVERS, RAZORS,
BLADES, SHARFPENING

DOUBLE Edge razor
2.00. Mark Bpeclalty,
hester, M. X.

82 Westminster,

blades—100 for

FOR SALE—MISCELLANEOQOUS

LUNCH 8tand for sale. Livinig %.ll:l.h
ters. Summer. Landow, Keansburg, I, J.

WANTED—MISCELLANEOUS

WANTED: Automobile catalogs, Any-
thing prior to 1930. Send list of what you
have, D. Cameron Peck, 140 West -
tario, Chicago,

WANTED: Mercury (gulcksilver) 51.50
rur pound. Western Metal Co.. Bloom-
ton, Illinods,

CASH For used opticel, mechanleal, sei-
entific  instruments, Gordon's, 162-FPB
Ma Chicago,

WE Bu:.l shop, scientific, phntnsrnrhlc
office, equipment; Jewelry, thing,
Justite Jobbers., 160 Norih Wells, Chicaga,

MERCURY  (Quicksilver), tungsten
mul.fhdm'u.m. cadmium, high spee 1.l:n;|t
bismuth, purchasecd in any guanti

w:[tl: far q_un{q qn,-s-, Metallurgical Pro
uets Co., I5th Moore Sts., Phiiadel-

"ORUVED™ Letters correct your pon-
manship in few hours. (Guaranteed).
Write, ent, 9, Bt. Louls, Mop.

BIRTH Certificates, all ages. any state,
ten un.:? servlce, Enclose postage. Hern-

Thompson D324, Davia, Oklahoma,

DRIJ'HKENN'ESE Is & Jdisense which re-
Eponds to treatment. Medical skill plos
human uymsatn:.r prove successful with
Uguor and drig cases. 00 Sears experi=
enr:e. Write for fres boaklet. M Niel-

ATHLETEE Faot suﬂrrc_ra—Lea.n:l hl:l'w
I npd many others got rid of athlete's

foof, Bend Sd¢, Retca, 1912E Atlantic St.,
Philadelphia, Penna,
RUPTURE, Back, abdominal treubles

reduced, Often cured. Free information.
Earles Company, Flint, Michigan.

MISCELLANEOQUS

FREE Catalog of
Alasks Bpeclialties Company,
Alaska,

COFFEE Shorimge? No need Wr.rilnu:
I you use Foremost method in making
your ewn coffes substitute. Exoellent
quality, Inexpensive, Full and complete
informatlon sent postpald for S0c. Fore-
most Formulas, Dept, 1A, 513 East 11,
New Yark =

ANY Quedtion answered, Where? Why?
Haw? k7 Any subject. Simple ones
Ltheee day Hervice £1. Ressaprcher, 41078
Oseeala, Chlcago.

SEEK Euried trensure,
teries, ceviees explained. Circulars iree,
Century Press, Box 151B. Olen Ellyn, Il

“MAGIC Htury"—ﬁreu.tl:st SUCCess [OTs
rative all time: millon seld, Leads men
to forfune by unfalling ways. 10th edi-
tion, %1, Ddigeat free. General Publica-
tions, Ossining, N.

Alaskn novelties
Hetchikon,

Methods, mys-

SEW TUpholstery tears professionally,
furniture and automaobile. Detailed in-
structlons 25e. Pean-Homecralts, Mead-
ville, Penna.

GhRPEHTER.B—WE guarantee to teach
the steel square in five easy lessons by
mall, [¢'s really fun this modern way.
Write, DBuilders Toplcs, 606 Bropdway
HNorth, Seattle, Washingtor,

"KEEP ‘Em knitting. Pikloom Speed

RECEIVE Malls, mogazines, samples,
Your name in numerois maeiling lsts 1Do.
Howard, 38 Broadway, New ‘.i!'r_'lrlt

WALLPAPER Eslimating hmk will he‘I.F
you save money when repapering—&
ferent room sizes. £1.00 postpald. Hnmp-
shire Decorating Co.. 625 38th Bt. Des
Moines, IoW._

4 OIANT Livin
58,  Johnson, W12

American silk eocoons
onton. Nashville,

i et ekt B et eng e o el eyt | o
enced knittérs. Simplifies -
FERSONAL ting. Easzier and guieker, Eliminates or- ER—,E Catalog Im,“p?ﬁ‘ﬁﬁ“‘?&.ﬁmﬁﬁ
5 rors. Write for free literature, Edwin P, 3, (C-43), 200 E. Ontario, Chicage,
MEXICAN Legal matters reliably hen- | Russell, 1315 Esst Mongomery St Johps- 1 : . ;
died, address Box 240, Juares, Mexico. town, New York., MEDICAL Laboratary techniclans In

HEATING Six rooms $20,00 yearly.

groat demand, We train you In your spare

AMAZING War prophecles. Btartling, Cir-
gecurate. Wrile Charles Sierer Railrond. | culars 10c. Rosenswelg, RRIO-B3, Gin- | {iia®yihd Thdying. Write for fres tata:
Lransan, & L= L logue, Imperial Technical Institute, Box

BUY Vitamins direct, Bave, FPosteard,
Matosks Products, White Bear, Minn,

ASTROLOGY! Trin]l _reading,

4 | iom, Ohlo,

MAKE Delicious Carmelcorn, formula,
d5c, Frank Shilling, 1017-M Dueber, Can-

893-J, Austin. Texas,

PAIHT Surpri pekage—41, 00—14-154
pt. eans IHE‘ n;";! En;mei.n asacried col-

Ben
birthdate and dime. “Delmarr.' Ores-
cent Beach, B, ©.. Canadn

PSORIASIS SBullerers: Pluacol, uzed
only as directed, haz brought relief when

BIG Mail for you, Latest moneymaking
offers, opportunities. catalogs, m
Name listed In directory I0c. Ide
fee, 137-M, Park Ridge. II0.

ors. {Equh'n.lent fo 11y gals.) This paint
nzines, | Is the produoat one of America’'s largest

Berv- | paint factorles and is brand new, gungan-
teed paint. Express shipments only, Paint

everything else falled. App]md cn:l.l:'rnu.!]g
dries quickly, convenlent. Try regular
bottle without in Write:

vesting & centl
Fixacol. Box 1308, Cleveland. Ohio.

GREAT Fun.
N, Y.

Haller, 436 N,

Make believe vou are in

. Card mailed to you for writing
and mailed ar.aitl. 25 cts. 3 for
. Ave,, Brocklyn, N. ¥,

Shock, B8 Market Bt Mewark, N. J.

HUNDREDS f helpful books. Catalog
free, Popular Mechanlcs Press, (C-43),
200 E. Ontario, Chicago.

S0 otE,

MACHIHE SHOP MEN

Learn to set up and run ANY kind of machine; MAKE MORE
MONEY NOW by learning quickly HOW TO DO THINGS which
usually take years of study and practice. The demand for
SKILLED men Iz ALREADY ahead of the supply, then what
WILL IT BE & month or two from nowT

Blgger Far Daon"t mies thls chanes to goalify for pro-

medbon, don't misa this Big Opporiusity
widelh [ wours almost for Lhe ssking, Eiglht Big Books chockMul
of importenl mechanical Ffacts told pimply and elearly. Over 3000
pages, nearly 3600 1lustratieng eover every subject folly, ineluod-
ing Tool Making, Pattern Making, Foum Work, Mechanical
Drawing, Forging, Machine Shop DPractlee sod Maonagement, anmd
bundreda of oiher subjecis,

8 Big Books (Up-to-date Edition) Sent FREE

to you for oxamipation. Wiih them we send a Blg Binder of
nearly 80 pages with 206 shop tickets and over 1300 Illustra-
tions,  These show, step by step. how to set up and run slmost
uny kind of job and are in additien o0 the # booke. Dheokde
In your own home or pluce of business whether or oot you want
tor keep them, check up en any facts you want to.  Note their
great MONEY MARKING valoe, then, {f you want them, pay on
the ensiest kind of paryments, A ¥esr's consulting privileges wlih
aur engineers now given with these hooks without extra charge,
American Technical iw-rlr. Vmﬁﬂrll| Publishers since 1898,

Amarican Technical QWIFIE: h{-nl- S419, Dréxel at B8th St.. Chicato
You may aened me the B biE besoks aned hinutr af shop tichols far
free examination. T will P the u.r:l\'r 5 only, unless I
deeldo to Keep them in which case i mms 2,00 in e days
aad 3,00 per month wptil the 1r|.|r|| price of cnly 504,80 |u P
It I redurn them In 10 days I will owe you nothing. also

ascFee (0 semd me 6 cortifiento entitling me o e I|: Jlj.' prw]lcgh

wilh your sxpertd for o Year wilhobg ol o
MBIMI® oo nunn o m i g a s dai e dse b @ds oy d ba b ss e i
RAAPIRE i a b domdn e e e A

Please pttach a letter stating age, corupotbon, omployers famw
fignl address anid et of at leasl oae DUusiness o s CEEPEEncw,
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All Newsstands
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| - YOUNG AMERICA

A new thrill for air-
minded readers . . . wp-toe
the-minute ; real news ;
fine articles. The perfect
S-point landing - = = fly-
ing, model bullding. air
news., Get all & In every
isaue of

AIR-AGE

Lnr{a slze E%-"a 1134
:.Mlufn Frnmmhn. in-ll.:f ag-
R1=1 otograp — L]
that t.-ltl excite you. Leag'
ing authorities om aviation
tell you just what you want

to know,

aFn Thad

Tl AIRPLAMID A5
A BARTL WTARGN

On Sale Now...

Special subscriptiom offer. ]5
10 issues for $1.00 a copy

o —— i . i —— i ———

SILCO PUBLISHING CORP.. Dept. PM
160 West Broadway
How York, M. Y.

Send me the next 10 issues of ATR-AGE.
ar ey osldor, )

My doller enclosed (cash

HAME, ..., ...
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DIRIGIBLE CARRIERS | - —
PROPOSED TO =
LAUNCH WARPLANES g

WILL BE

AND THAT'S Tr:;\‘
SMOOTHEST THING
| HKMOW_ NOT A
HINT OF BITE IN
PAS MELLOW
RICHNESS

NOT AT ALL
— SMOOTH AS
A PIPE-LOAD OF
PRINCE ALBERT!

PLAMES CAN BE LOWERED
THROUGH TRAP DOORS, FORE

| SUPPOSE THE
TAKE-OFFS

ROUGH ? fdﬁ

. fi

THERES NO OTHER ¥
PIPE TOBACCO THAT “S
GIVES PRINCE ALBERTS
MILDNESS WITH ;
RIPE TASTE

... OR PA'S
ROLL-YOUR-OWN
JOY, EITHER! THAT
GRAND TASTE IS 80
EASY ON THE &
TOoMEUE NP

Al -

HANDY POCKET

PRIMCE ALBERT

a0

PIRPEFULS
OF FRAGRANT
ToBACCO
IN EVERY

PACKAGE OF

THE NATIONAL JOY SMOKE
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Above, Air Force mechanics go to schoel in a Buick plant. Be-
low, counterboring stud heles in crankeose of Packard engine

THE old saying that an army
travels on its stomach—that its
movements are limited by its food
supply lines—is only half the truth.

The modern mechanized army
travels on its tool kit. Its opera-
tions are limited not by food sup-
ply problems, which have been
solved by new methods of dehy-
dration, refrigeration and scien-
tific rations, but by its repair tools
and men with the ability to use
them, One damaged tank at the
scene of combat, if it can be re-
paired, is worth a dozen new ones
coming off production lines thou-
sands of miles away.

The result is the growing trend
toward sending servicemen to the
production lines which twmn out
the machines. Soldiers, sailors,
coast guardsmen, marines and air

APRIL, 1943 . 1



Navy petty officers learn how armatures are weound at General Eleciric

corps men in uniform go to schools of pro-
duction in industrial plants before depart-
ing for the firing line.

The gigantic airplane and automobile
plants are being turned into new-style col-
leges of war. Barracks are springing up
beside factory buildings. Uniformed men
are drilling and toughening within earshot

-, Mg "

of the humming machines
of mass production. Over-
alls and uniforms mingle
at huge assembly lines as
a symbol that civilians
and servicemen are fight-
ing this war shoulder to
shoulder.

Hundreds of thousands
of American servicemen,
thousands more from
Great Britain and other
United Nations, will
“graduate” with honor
from factories this year,
and many of them will
serve as instructors for
other servicemen at the
front until, it is estimat-
ed, more than 1,000,000
Americans in uniform
will get up-to-the-min- °
ute mechanical training this year,

General Eleetric Company was one of
the first corporations to open its doors to
men in uniform. Navy men are given in-
struction in the repair of submarine pro-
pulsion. Air men are taught maintenance
of equipment for high altitude flying. Both
army and navy men are learning the care

A General Electric man explains o detail of beoring construction at o schoal for submarine petly officers
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of radio equipment, searchlights, gun con-
trols, airplane locaters and other machines
the company manufactures.

Graduates of this industrial college of
war are already active as far off az England,
Hawaii, Africa and India, not only repair-
ing equipment, but training new groups of
servicemen in uniform. The factory train-
ing program is teaching teachers whose
importance is indicated by the fact that
servicemen who have
completed the courses are
sped to active fronts in
trans-Atlantic and trans-
Pacific planes.

This is a war of science.
Electrical machines and
circuits must be co-ordi-
nated with highly com-
plex mechanisms, optical
systems, and radio. All
that has been learned in
the last 20 years about
electronics, frequency
modulation, television,
and high-frequency phe-
nomena is now being ap-

Coast guardsmen learning to op-
erate and maintain equipment
ot Westinghouse plant are shown
coil system of generator statar

APRIL, 1943

Army mechanics at United Air Lines’ Training Center at Oakland study hydraulic operation of automatic pilat

plied to the airplane and warship. Electri-
fication of a warship has become much
more complete and complicated. Automat-
ic controls, shockproof mounting, mine
protection, radio communication, signaling,
and aireraft and submarine detection re-
quire highly trained men.

The principal General Electrie training
courses are conducted in half a dozen of
the company’s plants where the products
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studied are manufactured. Smaller courses
are under way at Navy yards, air fields, and
aircraft factories. In space once used to
store home appliances, an aireraft arma-
ment school is under way. Instruction has
been given at another plant in the opera-
tion of the turbosupercharger which en-
ables planes to maintain speed and power
at high altitudes. The students learn the
complete assembly and disassembly of the
device studied. They are required to locate
and correct faults intentionally placed in
apparatus. Specially prepared texts, charts,
and movies supplement oral instruction.
In Westinghouse plants, too, uniformed
men of the United States, Canada and
Great Britain mingle with
factory workers. They
attend classes six days a
week, eight hours a day,
working alongside the
mechanies, learning to
assemble and repair the
company's war products.
An average course runs
two weeks or more, Many
trainees are coast guards-
men getting first-hand
knowledge of propulsion
equipment before it is
placed in small navy ves-
Mavy trainees learning to serv-
ice B-24 bombers march to closs
at the Willow Run Ford school

4

Blindfeld assembly ond disassembly of 20-mm. cannon is required for completion of Oldsmobile arms course

sels. This is to enable them to make repairs
at sea, if necessary. Other groups include
officers who are taught the assembly and
care of ordnance equipment.

General Motors Corporation is “gradu-
ating” more than 500 selected servicemen
a week in plants at Detroit, Lansing, Flint,
Pontiac and Indianapolis. The men not
only work on tanks, but on howitzers, mor-
tars, tommy guns, planes, cannon and oth-
er weapons., At one plant, not only Amer-
ican uniforms are seen on assembly lines,
but those of Canada, New Zealand, Great
Britain, China, and Chile,

One General Motors “college of war” in

(Centinued to poge 158)
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“Mikes” Score Accuracy in Bombing

Automatic and instantaneous scoring of
accuracy in bombing practice is achieved
by a “sonic method” installed at the Mid-
land Bombardier School in Texas, which
transmits reports to the hnmi:-scﬂring Crew
20 to 60 miles distant. Developed under
the supervision of CaEt. Edward Peter
M%fghﬂj‘om a somewhat similar metho
used for locating underground oil deposits,
this new scoring system “listens” to the
exploding bombs by means of four miero-
phones arranged in a square pattern, each
being placed 500 feet from the target cen-
ter. By recording the time of arrival of the
sound of a bomb explosion, these micro-
phones plot the exact spot where each
bomb strikes. If, for instance, a bomb hits
in the center of the target, each microphone

Yy
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Aerial view of target range [above) shows
how four microphoneas are placed in square
pattern. Top left, map model of range. At
left, eloseup of “pillbox" for micropheone

will receive the sound at the same
time. Sound from a bomb falling off
center will arrive at the nearest
“mike” first, and at the others in the
order of their distance from the source of
the explosion. At headquarters, the bomb's
position is determined by applying these
values to a unique hyperbolie plotting
board devised for the purpose. Heretofore,
the explosion of each of the 200 bombs
dropped by a cadet during his 12 wecks
of training was photographed from the
bombing plane., The sonic method elimi-
nates the need for these expensive cameras
and the large quantity of film as well as
the labor and materials required in the
process. The new system may be wired
back to the home base through leased tel-
ephone lines, so each bomb can be scored
the instant it hits. This also saves the ne-
cessity of making many inspection trips
to the target.

Rigid, Asbestos-Protected Sheet Used in Place of Metal in Air Duc

Heating or air-conditioning duects and
fittings made of rigid, asbestos-protected
sheets are offered by a manufacturer as “a
full and unlimited substitute for sheet
metal” The sheets may be rolled, bent,
folded, die-cut or creased on regular metal-
shop equipment, manufacturers assert.

APRIL, 1943
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Weighing only about one-half pc:una p? d

square foot, the sheet will withstand a blow
of over 200 pounds per square inch. Each
sheet is about H inch thick. Protected on
both sides by ashestos, the sheets do not
rust or corrode, and are said to have high
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Twin steam locomotives of striking
streamline design featured by knife-edge
“prows” are hauling fast passenger trains
over the Pennsylvania railroad between
Harrisburg and Chicago. Built to make this
T13-mile run with only one stop for fuel,
these engines have a four-cylinder drive,
with a poppet valve system, and can pull
an 880-ton load—the equivalent of about
12 passenger cars—at 100 miles an hour.
The vast tender carries 41 tons of coal and
19,500 gallons of water, the tanks being re-
filled while running from pans between
the rails, The wheels are of the 4-4-4-4
arrangement, the drivers being 80 inches

in diameter. The locomotives develop a
6 ___(_.-J_/C/{/" Z’"? i '
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Streamliner Hits IDG—Mil_e Speed
s L I
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tractive foree of 63,000
pounds, and one of the
twins also has a booster
unit which applies an ad-
ditional 13,500-pound ef-
fort to the rear truck for
starting, Similar in many
respects to the world's
largest passenger engine,
the 6-4-4-6 giant which
the Pennsylvania loaned
for exhibit at the New
York world's fair for two
yvears before it ever saw
service, the new locomo-
tives are slightly shorter
and more flexible and can
be used in any part of the
railroad, while the unique
6-4-4-6 iz too long and
rigid for the_eastern
r“UUI'.I.I.-'LI..ITlS ill'l.ll CUurves.
Both types were intended
to pull heavy passenger
trains at high speed
where formerly double-headers were re-
quired. Use of the poppet valves instead of
the eonventional piston type permits sepa-
rate control of intake and exhaust, pro-
duces greater horsepower with economy.
Tests made previously with a standard
Pennsylvania locomotive demonstrated
that with poppet valves it could develop 44
percent more horsepower at the drawbar
at 80 miles per hour than the conventional
engine of the same type, and 54 percent
more horsepower at 90 miles an hour. The
poppet valve engine pulling a 1,000-ton
train accelerated from 40 to 75 miles per
hour in nearly five minutes less time than
the standard locomotive.
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Hangar Under Pahsades een as ]?’:erngy7 Shelter

Chambers under deep milt und a huH long hmn-l would serve os air-raid llulur: hnl.phull. and hangars

Huge bombproof tunnels dug out of the high and a mile and a half long. It would
rocky palisades on the Hudson River are consist of a number of chambers serving
visualized as a possibility by George J. as air-raid shelters, hospitals and airplane
Atwell, who heads a construction company. hangars that would be able to withstand
He proposes a tunnel 200 feet wide, 100 feet  the pounding of heavy bombs.

ilent, Non-Flashing Rifle Fires 12,000 Times a Minute e

QOutfiring the newest Nazi weapon four neath it supplying all the for é?%ed/d to

to one, an automatic, pneumatic gun devel-  “blow” the equivalent of a .50 ealiber bul-

*‘bped by a Los Angeles inventor pours out  let. There is no noise, no feceil and no

12,000 rounds a minLil.e'_.-_E-(’_a_mpmed with  flash, giving it special advantage for night

000 a minute for Germany/s latest weap-  fighting. Bullets, which require no shell

_““on. No powder is necessavry in the gun, casing, are fed into the firing chamber by

LY SR R . T B R s W ;

) Wpt essed ai pmnd:d{j&y a cylinder be vacuum from a hopper.

o] 4|
- Diesel Uses Vegetable Oil ;— /
Peanut, cottonseed, o Im L‘?

have been found suitable for fuel

in Diesel-motored trucks, and

tests indicate such wvehicles may

burn these oils if mineral oil is not

readily available. In a 300-mile

road test, mileage per gallon on

the regular mineral oil was 17

miles; with palm oil, 15.4 miles;

k ; ~ peanut oil, 14.7 miles, and cotton-

I fei i seed oil, 14.5 miles. Mineral oil

Pneumatic gun designed for night fighting requires no powder Mmust be used for starting. O_/P-‘-//-‘

i
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EVER before in history have

0ld Glory and the other flags

of the United States meant so
much to so many people.

From the gray peaks of the
Aleutians to the sands of Africa,
the red, white and blue, together
with our battle, ceremonial and
signal flags, have become symbols
of hope to hundreds of millions of
allies, just as they are symbols of
pride and confidence to Americans
at home and abroad.

The result is the greatest demand for
American emblems since the nation was
founded—and the greatest production to
keep ’em flying.

Factories have even been set up in dis-
tant lands, particularly those of the British
Empire, to manufacture American flags—
places where the flags were seldom seen
in pre-war days.

Such far off continents as Australia will
celebrate United States flag day in June
and so great is the popularity of our flag

- w L +

8

KEEPING

tha t !n an ufar.: turing
plants “down under” are
fashioning cloth into the
Star Spangled Banner. In
parts of England it is as
commonly flown as the
British Royal Standard.
Only one nation has suf-
fered a major slump in
the business of turning
out American flags and
this one is Japan, which,
strange as it seems now,
was America's chief com-
petitor in making our own
flags until Dec, 7, 1941,
At home, the demand
for all varieties of Amer-
ican emblems has raised
the annual flag ocutput to

Old Glory (left) gets a final in-
spection on the assembly line

Below, storing printed flags in
rolls to await cutter's shears

the almost incredible figure of 30,000,000,

Textiles for flag manufacture have as
high a priority rating as many essential
war products. Approximately 25,000,000
square yards of fabrics have been allocated
per year to flag manufacture, including not
only the Stars and Stripes, but service flags,
marine signals, flags of other members of
the United Nations, flags of states and mu-

FPOPULAR MECHANICS
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nicipalities and insignia used by
civilian defense organizations.
Despite the fact that many new
companies are manufacturing
flags, deliveries are five weeks to
three months behind orders.

The ];i]'gt‘.:-_ii ﬂat':’, concern in the
world, Annin and Company in
New York City, finds that even
with the huge increase due to the
expansion of our armed forces,
the American public is by far the
biggest buyer. On the ovder books
of this company. which is typical
of the industry, the patriotic de-
mand of the American public

Courtagy

1T While she sews, flag-maker is careful
not to let flag touch the bare floar

Left, signalman on ship prepares to
hoist a flag—flogs on board total 200

Giant flag (below) used for civie cele-
brotion at Verona, M. 1., never flown
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Soldiers ot Fort Sam Houston stand ot attention during flog-raising cere-
meny—for outdeor use flags are mode of weel and silk to resist weather

ranks first in volume, the army second, the
coast guard third, the navy fourth, the
maritime commission fifth with demand for
service-star flags and “E" flags making up
the balance.

The red, white and blue furnishes all but
a fraction of the number of flags made for
the public and the army. The navy, coast
guard and maritime commission also place
large orders for signal flags and flags of
friendly foreign nations, a total of some 200
of which are stowed aboard nearly every
American ship.

Cotton and rayon are used for the bulk
of the civilian flags, with
rayon more or less limit-
ed to indoor or sheltered
use. For all army and
navy uses which require
exposure to wind, rain
and sun, wool and =ilk are
necessary,

Even silk and wool flags
are often whipped into
tatters during a single
cruise of a ship which
meets bad weather. This
requires constant re-
placements of badly dam-
aged flags. These are
never merely discarded,
but are always burned.
The American flag never

Joining blue field to stripes on
an army flag made at the Phil-
adelphiac Quartermaster Depot

10
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finds its way into the gar-
bage heap.

Colors most often used
in flag making are white
and red because they go
into the stripes and stars,
with blue third. Yellow
and black come next in
demand.

The Stars and Stripes,
the proper name for
which is the United States
Ensign, fits well into mass
production methods in
the popular sizes, but flags
for the President, cabinet
officers, army and navy
commanders, regiments
and battalions, the states
and municipalities and
foreign banners must be
fashioned by experts in
an operation much like hand tailoring.

The slightest error becomes a glaring
fault in the eyes of those who pledge allegi-
ance to a flag., In South America, where
the United States has displaced Germany
in the flag business, a small mistake even
in proportion would be viewed as an insult.

In the case of the cheaper and smaller
American flags, the stars and stripes and
fields of blue are printed on long strips of
cotton and rayon which run through
presses not unlike those used to print wall-
paper. The ink, or dye, is dried and the
strips are wrapped into rolls in which

POPULAR MECHANICS



form they are stored. The
flags are hemmed and cut
off one by one as needed.

For larger and more
expensive flags, rolls of
red and white material
are sliced into strips of
the correct dimensions.
The stripes are then sewn
together by expert seam-
stresses. White stars are
stamped out, usually with
blunt points toe be
trimmed later, attached
to blue fields and then the
flag is assembled. It is
given a canvas binding
through which eyelets,
called grommets, are
punched to hold the rope
or halyard.

To make stars, as many
as 125 thicknesses of cloth
are placed on a press so
that a single die, directed
by hand, punches through
all of the layers of cloth
at each stroke of the ma-
chine. One man can turn
out thousands in a day.

The army and navy,
which make most, but not
all of their own flags,
manufacture none of the
printed flags which pri-
vate companies turn out
by the mile. While they
use machines to cut out
stripes, punch stars and
sew, the work is of a
highly specialized type
requiring much instruc-
tion and long practice to
keep pace with produc-
tion lines. These lines, in
the case of the navy plant
in Brooklyn Navy Yard,
the largest operated by
the government, turn out
one variety of precision-
made U. 5. emblems at a
flag-a-minute clip. Alto-
gether this Brooklyn loft
turns out about 200 types
of flags,

The largest army flag-
making unit in the Phila-

{Continued to page 166)
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1 Miles of flags are made in strips and then hemmed and cut off. They are
printed on cotton and rayon on presses like those wsed to print wallpaper

Worker painting figures on stote flags—MNew York, left, Californio, right

“Star maker” (below] stamps out stars which are trimmed to point by hand




Electric “Ear” Tests Gasoline for Anti-Knock

All guesswork in measuring the effi-
ciency or octane rating of gasoline can be
eliminated by using an electronic method
that “listens” to the “knock” while an en-
gine is running under test. Three instru-
ments work together in analyzing the
knoek. First is a sound pickup that plugs
into the engine by means of a cable. It
“hears” two noises—the main explosion
and the knock. The second is a sound filter
whose job is to tune out the sound of the
main explosion and feed only the knock
noise into the third instrument—the cath-
ode-ray osci.llugraph?hich shows a wave

’ 549 W

guqallw
form on a scrm%re;p%gdm'g to the in-
tensity of the knock. The height of the
cathode-ray wave form or deflection is
noted when testing a standard octane rat-
ing gasoline, and then the unknown gaso-
line is substituted and adjustments are
made on the engine to obtain again the
same height of cathode-ray deflection, The
engineer, by taking careful note of the en-
gine adjustments, can determine immedi-
ately the octane rating of the unknown
gasoline, Engineers can also rid an air-
plane engine of all knock with the aid of
instrument.
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Combining high speed, long range and
cargo capacity, Lockheed’s “Constellation”

e can outspeed a Jap Zero or

duction, It is capable of ferrying across the

“ @) gcean a light tank and its complement of

men, or the eguivalent weight in men and
cargo. Designed as a peacetime transport
for T.W.A,, it can carry 55 passengers and
a crew of nine nonstop from Los Angeles
to New York, its makers assert. Its speed
across the continent would be 9 hours: and
it eould make Honolulu in 12. Fully load-

ed, it uses only one gallon of gasoline a mile
for its four 2,000-horsepower Cyclone 18's,
which their manufacturer, Wright, calls
the world's most powerful service engines.
The *“Constellation” cruises “above the
weather” at 20,000 feet, but can rise to
35,000 and still maintain air density of the
8,000-foot level within its pressurized cab-
in. It can remain at 25,000 feet on three
engines, and at 16,500 on only two. Exhaust
heat from the motors de-ices the wings.
Engines can be reached in flight through a
passage in the wings, and can be removed
and replaced in 45 minutes.

Armor Plate Protects Gunner in Bomber 'Greenhouse”

#
[ r A L

Stationed in an exposed position
where he would make an easy tar-
get for enemy fighter planes, the
gunner in the blister turret of a
PBY patrol bomber is protected
from bullets by a special shield of
heavy armor plate. One of a crew
of eight aboard the long range
raider, the aerial marksman aims
hiz .50 caliber machine gun
through a telescopic sight.

[ Write to the firms listed in the
Where=to=-Buy-=It Index, to learn
more about products deseribed in
this magazine, Say You Saw It in
Popular Mechanics.
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Twentisth contury knight carries shield in turret of bomber
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» You'd never recognize
% o it, but the neat beds
yo tray (left) is a con-
) verfed oronge erate,
» sides torn off. Right,
easing foet pains by
. binding pillow so the
9 patient hos something
L firm to press against
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-
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Ingenuity on the pert of home nurses
trained by American Red Cross makes
up for shortage of registered nurses and
sickroom materials. Among innevations
are wood blocks (left) converting low
bed inte high hospital eol. Balow, the
bridge table is used to maoke o conopy
for treating the patient with inholants



1 Chair transforms ordinary bed
inta hospital type to support pao-
fient in roclining position. This
is especiolly hondy at mealtime

Paper bog (below) with hole for
the nose makes an excellent croup
tent. It covaers pitcher of steam-
ing fluid set in pan for safety

Three picces of wire and
wood (right) used 1o pro-
tect sore foot from sheet

Below, sheet tied around
ond of bed enables po-
tient te pull herself wp
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“Phantom” Convoy Vessel Has ﬁemote Control

i Called 'éf the
| seas because it runs with-
out a crew, a conecrete
vessel for convoy service
operates by remote radio
control from a master es-
corting vessel Without
the deckhouse, which is
merely a temporary
structure, the ship lies
low in the water, making
it difficult to sight from a
submarine and to sink.
Built in full size it will
have a cargo capacity of
2,000 tons, being 260 feet
long, 36 feet at the beam
and 27 feet in depth. Ten
or more can be operated
from a single control sta-
tion, and should one be
| ; destroyed by the enemy
' its loss would be compar-
atively small.
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Tep, launching a %0-
foot model of vessel
designed to travel in
convoys operated by
remote control. Left,
boat on trial run has
temporary deckhouss

Big-Scale Globe Helps President Mark Arenas qf War
Presented by the U. S. : . F1 /

Army, a huge world
globe, 50 inches in diam-
eter, aids the President in
locating fighting fronts
quickly. It occupies a
prominent place in the
Presidential offices in the
White House.

Even from a distance
of several feet, the
50-inch glabe in the
President’s office in
the White House has
details of war fronts
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Mirrors Pipe the Sun to “Lab” 90 Feet Below “ ;%
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l [ pipe fitted with lens as 5p-uw-1 in thempketch L
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_I\‘ pipe” teloscope to
\ g i study the sun in lisw of
sereen (ohave) at the Fals
Planetariym, Franklin Insti-
- “tute, Philadelphia, For
----- study by large groups of
{.—_1 o astronomy students, sun’s
imoge is projected on wall
an whith are drawn stars
invisible in daytime. Mov-
igation students con learn
to “sheat” the sun indoors
and spoed wartime training
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Horse Stampede

Keeping pace with wild
herses, tonks, or planes
taking off is no job at
all for the eamara car
(left) that can sthoot a
scene while spoeding at
70 miles an haur over
raugh terrain. The car
is equipped with two
sets of springs o hold
even keel for the cam.
era mounts and wheaals
have two shock absork-
ers, Generoting units
provide electricity 1o
run six comeras aned o
battery of movie lights

of Hollywood, eperates hydraulic pimp whith contrels
auxiliary springs. Right, rear view of cor shows veri-
ous levels for mounting cameras in addition to top,
front and side plotforms. Below, the cor gets a fest
shooting a wild horse stampede in “The Desperadoss’”
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- _ITS RAINING -,
SOLDIER

The roin begins! Over Africa and Mew
Guinea and the Selomon lslands, Yankes
poratroopars like this man are pouring out
of the skies to establish advance fostholds
for the ground forces and seize air boses

APRIL, 1943

R o0 F ar Welly a
By Julian P. Leggeft
Majar, Air Corps ";1!

'\I_\__"HEN American parachute trbopers

“*hit the silk” and foated to earth,
then seized important airfields in North
Africa a short time ago, military experts
sat back and said, “I told you s0.”

For these experts, including command-
ing generals of wvarious divisions of the
Army Air Forces, had predicted that one of
Uncle Sam's most powerful striking forces
would be an air-borne army. And the in-
vasion of Africa provided the oceasion for
the first real test of this force.

Not too many details of the North Afri-
can campaign have been revealed, but hints
of the paratroopers’ role in the swift ad-
vance from the coast to the very gates of
the Axig’ last stronghold on that continent
have appeared from time to time in com=-
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Looks easy—and at this stage, it is. Before @ porachutist makes
his first real jump, he goes through all the motiens in a four-
foot leap from the open door of @ “mock-up” of a transport plane

This is how o glider pilot cuts loose from his tracter plane, re-
leasing the tow line when his craft is ready for a glide to earth,
‘Below, beginners’get ‘the feel of pgorothute and harness be-
fore they start the rigorous aerial course at Fert Benning, Ga.

20

muniques. Right from the
start, it is evident, the para-
troopers leaped from aircraft
and quickly encircled a num-
ber of landing fields from
which the defenders might
have launched warplanes. So
rapidly did these Yankee
“Commandos of the sky”
working in conjunection with
the British, perform their mis-
sions, not a single defending
plane rose from the ground.
The paratroopers landed from
their carrier planes, assem-
bled their weapons and at-
tacked “on the double.” With
the airport in their hands, the
Yankee and British forces
then waited until fighter and
bomber aircraft began to land
and ground troops moved up
to relieve the paratroopers.
In the same manner, the
paratroopers are emploved in
the seizure of important ob-
jectives behind the enemy
lines. Dropped from the sky
in advance of the Allies’
ground forees, they can sur-
prise a small defending unit,
then hang on to the objective
until their own men arrive,
Many details must be kept
secret concerning the exact
size, composition, tactics and
objectives of these com-
mandos of the sky, but it is a
safe guess that many an
American attack in the next
few months will find them
leading the way. Further, it
can be told that in size, equip-
ment and firepower, this air-
borne army ultimately will
exceed anything of the kind
that the world has ever seen,
This army-on-wings in-
cludes more than paratroop-
ers. According to General
Henry H. Arnold, Command-
ing General, Army Air Forces,
it eventually will be com-
posed of glider pilots and
combat troops transported by
aireraft, both airplanez and
large gliders, as well as the
already famous parachute
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soldiers. It is contemplat-
ed that the paratroopers
frequently will be trans-
ported in large airplanes
which will tow troop- and
equipment-carrying glid-
ers in battle areas.

In announcing forma-
tion of the air-borne force
not long ago, General Ar-
nold said:

“Glider pilots and air-
borne combat troops will
be in the forefront of at-
tacks; the importance of
these swiftly moving
fighting teams cannot be
over-estimated. This will
be a self-contained force
whose soldiers, equip-
ment and supplies all are
transported by air. It will be able to strike
the enemy where he is least prepared.”

Tactical training of the aerial commandos
for lightning offensive action has been in
progress for many months at a number of
stations, which were set up to augment
preliminary and advanced glider pilot
schools and paratroop training establish-
ments. Upon graduation, the new glider
pilots join other units of the air-borme
army forces at the tactical stations to com-

One o second, they pour inte the sky while the jump-
master stands by watchfully. Boots of ene poratroop-
er are still visible outside the door as the naxt man is

holfway out. MNotice ripcords still attached to cable

APRIL, 1943

Marine paratroocpers training at a Naval Air Station
hook ripcords to cable and are ready for the plunge

Three big army transport planes pour out chutists in
an aerial parade, precise as if hung from one string
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The Yankee Commandos of the air are forming a huge glider
army, too. Here airborne troops leop from glider to atiock

Reactions of student! poratrooper are tested on tower from
which jumper falls for 20 feet before harness checks him

plete their training coordination
with the combat groups.

When formation of this force was
first announced, two complete air-
borne divisions had been organized.
These air units included parachut-
ists, transport-borne troops and
glider-riding soldiers — all formed
into a powerful striking force simi-
lar to the infantry and with approx-
imately the same fire power.

Of the various phases of this pro-
gram, which has progressed with
even greater speed than its creators
had anticipated, the glider develop-
ment is the newest, as well as the
fastest-moving. Not many months
ago, the glider had no place in the
American air forces; few glider pi-
lots were to be found among the na-
tion's flying officers. But the picture
has changed at a dizzy rate. Its out-
lines had been laid prior to the Pearl
Harbor attack by the Japanese and
today every detail is in sharp focus,
Hundreds of pilots have been
trained and hundreds more are in
training: many gliders have been
built and hundreds more are in the
building. Ewven the actual size of
the glider has been increasing.

First, there were only one=- and two-
place ships,useful only for training
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Parachutes are still billowing on the ground as the froopers from the sky consolidate quickly inte fighting
teams, seize the equipment ond supplies dropped with them, and rush inte position. Below, airborne

infantry march up the ramp to board o Curtiss “Commaonde,” the 1;;4& This twin-engine cargo plone is one
of the largest aircraft in the world, being moss-produ the “Army Air Forces for transport service

R

APRIL, 1943 23



Maorines watch the terroin as they come in for a landing. Their fransport
plane corries o-new type midget cor ond a 37-millimeter antitank gun

purposes. Next came a glider capable of
carrving nine fighting men of average
weight; needless to say, it could be em-
ployved to advantage in transporting sol-
diers. Latest of the gliders to be announced
is a 15-place ship; not only will it carry 15
aerial Commandos, but its weight-carrying

ability is sufficient for transporting certain

eguipment as well.

And beyond the 15-place glider probably
are ships of still greater capacity. Dis-
patches from the fighting fronts have told
of German gliders large enough to trans-
port “baby” tanks, five- or six-ton ma-
chines, in all likelihood. American engi-
neers have not even hinted that any of
their efforts may be pointed in this diree-
tion; the practicability of moving tanks of
any size by this means may be questioned.

But it is a safe bet that
if “super-gliders” can be
used to advantage, Uncle
Sam's engineers will
provide them and they’ll
outperform anything the
enemy can produce..

General .&rnqld fur-
ther revealed that the
air-borne army is being
equipped to perform
missions of the now-
familiar British Com-
mando type. One phase
of this development is
the working out of some
means by which army
airplanes, while in flight,
can pick up gliders from
the ground. One has only
to exercise the imagina-
tion a bhit to realize the usefulness of such
a development. It can be accomplished by
a hook, which extends from the airplane in
a downward direction, for engaging a pick-
up device, similar to that used in airplane
mail pickup service. Attached to the pick-
up device iz the tow line of the glider.
Making the connection and hauling the
glider into the air is only a matter of sec-
onds, in contrast to the amount of time
required for landing the plane, making the
tow line connection and then getting both
the airplane and the glider into the air. Too
frequently, there is insufficient space for
an airplane to land or take off, yet enough
for the glider to be lifted into the air hy
means of this pickup system.

Of more appeal to the imagination of the
layman is the parachutist’s role in the
aerial Commando force,
Youth’s never-ending
quest for thrills is fully
satisfied in the para-
trooper's daily routine,
Using newly developed
equipment and launch-
ing technique, the 'chute
troops drop from carrier
aivcraft at a rate of one
per second; then addi-
tional supplies of ammu-
nition, guns, food and
water can be dropped at
will in aerial delivery

A circle of parachute students
hook on to the proctice “flyo-
way"” chute at naval air station
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containers developed and tested at Wright
Field. Leaping, one after another, in a form
of split-second aerial marching, the para-
troopers land with almost uncanny preci-
sion-on-a predetermined area adjacent to a
military ohjective. Often this is accom-
plished with no more than a few hundred
feet of altitude in which to clear the car-
rier plane, open the 'chutes fully and ma-
neuver them to the landing area.

Speed, surprise and controlled mobility
are attained only after long, hard periods
of practice formation jumps with full field
equipment, After a period of learning how
to pack his own parachute—highly impor-
tant because his very life depends upon his
skill—the student is physically conditioned
for the rough-and-tumble work of para-
chute jumping. He is given 30 minutes of
“double time”—twice the regular marching
rate—each' day, plus morning exercises
which strengthen and toughen him for the
job ahead. Next he places a dummy para-
chute on hiz back, to get the feel of it, and
practices “landing” from a dummy airplane
on the ground; he slides down an inclined
beam on a suspended harness which re-
leases him above the ground, thus accus-
toming him to landing from a height. Next,
the student learns to tumble and fall cor-
rectly so as to avoid fractures or sprains;
also how to come to his feet instantly after
landing. He climbs ropes hand-over-hand
and is taught balanee and coordination.

Tower training is the next phasze and here
the student’s reaction to  “falling free”
through the air for 20 feet are noted before
he is allowed to descend from a 250-foot
tower. First, he makes a controlled jump,
with wires guiding his 'chute safely to
earth, and then a “free” jump, in which the
‘chute floats to earth with no conirol other
than the student’s manipulation of the
shroud lines,

The fourth, and final phase is actual
jumping. The student makes five classifi-

The dragline from a tractor plane hos hooked o tow-
line and in & few seconds will pull glider inte air

APRIL, 1943

Signaling with the "biscuit gun™ at a glider scheool

cation jumps and must participate in at
least two mass jumps of 12 men each. Dur-
ing this phase, the men are graded on their
worl, If the student deelines to go aloft or
to jump, he is disqualified. The paratroop-
2r's anrae VﬂluntE‘E‘l‘S. .

Of his work a paratroop officer said re-
cently:

“In our Army, a parachutist is not one
who merely parachutes, Parachuting is a
great sport.. The tedious preparation pre-




Defenders were too quick for parairoocpers in this oarmy gome and a chut-
ist is stopped by a rifle behind his bock os he londs in Nerth Carolina

Knowing how to handle a wind-filled parachute after landing will save
bruises and broken bones. Trick is to spill air immediately on landing

ceding the actual descent comes closer to
being work., We parachutists are fanatical-
ly fond of our particular branch of the
service; there has grown up among us a
bond which the layman probably wouldn't
understand.”

Only a few short years ago, a handful of
infantry officers and enlisted men gathered
at Fort Benning, Ga., to form the nucleus
of the first parachute group. Today, almost

26

below the exact spot
where these inexperi-
enced but willing pio-
neers first stepped to the
open door of their air-
plane and jumped out
into “nothing,” a huge
parachute school is in
operation, training para-
troopers by the hundreds
for Uncle Sam’s power-
ful aerial army.

But what about the
danger? That is a ques-
tion that the layman
poses frequently, but one
easy to answer. Fort
Benning records show
that in two vears of
fraining, approximately
100,000 jumps were made
with only three fatalities
—all the result of mis-
takes made by the men. And that record
is better than most sports—baseball, foot-
ball and basketball—can boast.

It's apparent that the paratroopers them-
selves think little of that side of their job.
Not long ago, a group of these aerial com-
mandos participated in a large-seale mock
invasion of an airport. On the transport
carrying them to the “jumping off place,”
there was a marked absence of glumness;
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in contrast, they devoured oranges and
cookies, cracked jokes and ribbed one or
two of their group about landing on tree
stumpsor in a lake.

This same group had double-timed for
two miles the day before in a bit of “warm-
ing up.” And the day before that, they had
marched 35 miles in less than eight hours
at night under blackout conditions while
carrving complete equipment.

Jumping from their aircraft and landing
in a particular area is far from being the
paratrooper’s entire job. They are special-
ists of the first order, being trained in aerial
photography, map reading, radio commu-
nication, compass orientation and the use
of virtually every type of weapon, from
the Garand automatic rifle to the trench
mortar., And they know how to use some
new—and still secret—weapons.

Being of the Commando type, the para-
trooper also is taught how to operate all
kinds of vehicles—armored equipment,
trucks and motoreyeles—as well as railroad
traings. Such knowledge mav be highly
valuable in enemy territory. All this train-
ing, plus careful planning of ezch particu-
lar mission, makes the paratrooper one of
the deadhest fighting men on earth.

n there are the air-borne troops in
this aerlal striking force. They are trans-
ported to destination by glider and air-
plane, following closely on the heels of the
paratroopers whose job it is to seize an air-
port where the aireraft may land. Their
training is directed upon the importance
of swift loading and unloading of their
planes. One of the latest airplanes useful
for this purpose is the Curtiss C-46, the
Commando, which is capable of earrying
some 50 men with full equipment. The
Commando has a wide side door through
which a jeep or a large gun can be loaded.

This, then, is the foree which our mili-
tary experts are confident will prove one of
the most important in America’s scheme
of attack leading to victory.

e —— ‘r—
Ceramic Grates ga{rré;%gst Iron

Although new east-iron grates are
banned for the duration, flames will con-
tinue to flicker in American fireplaces he-
cause of ceramic grates now awvailable.
These nonmetallic grates, developed from
clays, and other heat-resistant materials
fired and hardened at extremely high tem-

peratyres, will save 30,000 tgns of cast iron.
"‘;ZZZM ZM;_(
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Ml lne
Sled With Ski-Like Runners

Glides on Ice or Sno
“n 176>

Ski-like runners slide easily over snow, sleet or ice

Ski-runners have been found te be a
welcome substitute forr metal on children's
sleds, as they give the gliding effect of skis
and bring the thrills of coasting to areas of
the country where metal runners are not
practical. Treated with a special ski wax,
the sled is said to ride straight and true
over light or deep snow, sleet or ice, and it
is easy to pull over deep snow even when
it is heavily loaded.

Ship’s Variable-Pitch Propeller
Controlled by Its Own Wake

Blades of a ship's propeller would be set
automatically at the angle that will assure
most efficient operation by an invention of
John Hays Hammond, Jr., patented recent-
lIy. Pitch of the propeller’ €5 15 ©
trolled constantly by the slipstream of the
vessel itself. Activating the unit is a hinged
strut projecting from the hull Pressure
upon this, varying with the ship's speed,
operates an electrical device that gives a
slipstream reading on a dial. If this read-
ing indicates inefficient operation, an elec-
tric motor automatically increases or de-
creases the angle of the blades. /
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Fitted with pentoons
for landing en water
or land, the Sikersky
V5300 helicopter
hovers motionless in
air before alighting

Igor Sikorsky besidae
one of his first heli-
+— eopters at Kiewv, 1908,
It was a beginning,
but it wouldn't fly

Demenstrating per=
fect control, the pilot
pilarces o poper for-
get and gently lifts
away a metal loop
sof in top of a pola

|

]

By Roderick M. Grant

—

HIS is no midsummer
day's dream. Your next
car may be a helicopter.
Pure poppyeock, yvou'll say;
the thing is fantastic, For 30
yvears, if yvou're that old, vou
have read tales of that crazy
contraption that would hoist
itself by its own bootstraps
-ty feet off the ground and
then come down to the good
parth with a bonebreaking
thump. Then you'd drive
twelve miles to the airport
and watch those $100,000 sky
liners climb away gracefully
at 125 miles an hour, and if
you thought of the helicopter
again you. wondered why
crackpofs went on wasting
time with these impractical
dancing dervishes when the
sky was filling with Clippers
and Stratoliners and Flying
Fortresses.
You have been misled.
Alone, since 1908, one man
has been laboring to build a

{:raft that  you can Jift ﬁafely
Lyrgs -
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from between the cherry
trees and the Monday wash
line in your urban back
vard and set down as gent-
ly as a toy balloon between
two parked cars.

And lo, the helicopter has
arrived. You believe when
you see it rise vertically to
hover like the frozen mo-
tion of 8 hummingbird,
swim backward in air as
easily as forward, do a
right-about-face with a
doughboy’s precision and
swing from side to side as
smoothly as a pendulum.

The thing still looks like
the skeleton from an in-
ventor's closet and vou
subconsciously search the
sky for the invisible string
from which it must be
hanging. But it has arrived
at its beginning, and the
principal obstacles between
the helicopter and vour
garage are lack of a nick-
name—helicopter is still a
25-cent word with contro-
versial pronuneiation—and
lack of a production line.

The nickname is up to
vou. The production line is
up to Igor Sikorsky, the
unassuming genius who
nursed the unbelievable
craft for 31 years before he
got it to work, and had time
meanwhile fo turn out
some of the world's largest
commercial transoceanic
flying boats.

Mr. Sikorsky is a native
Russian and today is a
more passionate American
than you or I. He built
his first edition of the heli-
copter at Kiev in 1908. It
looked like a Dutch wind-
mill upended, and it
wouldn't fly. That did not
discourage Mr. Sikorsky.
He built a second helicop-
ter that also didn't fly. Then
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In this panel are the three stoges of the experimental helicopter,
first of its breed to fly successfully. The original model, above,
had outrigger structures extending from the tail, with twin rotors

The outriggers were dropped in the first m&jor revision and o tower
over the tail substituted (above), carrying a single rotor. In the pres-
ent version the tower has been scrapped, pontoons replace whesls




he began building fixed-wing craft, mostly
multi-engine planes, until the tragedies of
the bolshevik revolution drove him from
his homeland, He translated his endeavors
to America, building land planes and am-
phibions and flying boats. It was a long
time before he tackled the wingless ma-
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Ingenious controls in ‘main retor

mast permit sidewise, backwaord,
forward or vertical maneuvers

chine again, and a flying
generation had grown up
before the Sikorsky heli-
copter first thrashed its
great arms and rose into
space,

That was 1939. In the
four years since, 18 major
changes have been made
in the craft and more are
in the making. The orig-
inal helicopter of 1939 is
the same steel dragonfly
that darts over the bay at
Stratford, Conn., today in
absurd aerial evolutions.
It is like the Model T Ford
that entered its second
100,000 miles with none of its original parts.

Up to this moment Mr, Sikorsky has con-
fined himself to a search for stability, con-
trol and smoothness of transmission and
rotor operations. Those fundamentals hav-
ing been solved, save for the refinements
time and experience will bring, the inven-

tor will be free after the war to attack
the problems of production. They will
be simple. Basically the helicopter is a
framework of welded steel tubing with a
main rotor and a tail rotor driven by a
gasoline engine and operated by an in-
genious set of controls; it should cost no
more than a medium-priced automobile,
and it presents much less difficulty than
the automobile in mass production. Since
the war's end will undoubtedly see a
vastly expanded aviation plant seeking
peacetime employment, the helicopter
should find a home, There will remain
the problems of stepping up performance
beyond the present easy pace of 80 miles
an hour, increasing the capacity of the
experimental VS5-300 to family size, and
convineing you the helicopter is no neck-
breaking aerial jungle gym for daredev-
ils but the safest and most convenient
aireraft invented for a cliff-dwelling
kitchenette civilization.

So far as the neck-breaking proclivi-
ties of this flying machine go, it is signifi-
cant that Mr. Sikorsky still has his own
neck, True, in his pioneer experiments
Its arms thrashing just enovgh to counteract grawv-
ity, the helicopter waits upstairs while its “ground
crew” attaches a can of gasoline to line to refuel

FOPULAR. MECHANICS
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LEVER CHAMGES PITCH OF

MAIN ROTOR BLADES FOR

RUDDPR PEDALS ASCENT OR DESCEMT
CONTROL PITCH OF
TAIL ROTOR BLADES
FOR TURNING

CYCLIC PITCH
CONTROL "STICK"
COMTROLS TILT OF

MAIM ROTOR

TORQUE COMPENSATIMG
AMD STEERING ROTOR j

GEAR
TRAMSMISSION

TRAMSMISSION

Photo-diogrom shows the principal elements of contral. After the war, you may learn to fly it in an afternoan

+. he took the precaution to fly his helicopter
« , as a captive, maneuvering it over the fac-
- tory yard while assistants restrained it
# within a safe distance of earth by rope.
Now that the controls are perfected the
VS-300 hops around as unfettered as a
mosquito, which it resembles except for
the sting.
“The helicopter can do what no eagle
.can,” says Mr. Sikorsky. “Indeed, it can
perform as no other thing on earth—fish,
« flesh, fowl or mechanical. No eagle can
hover. No bird can fly
backward. No ship can
« swim sideways. No plane
can rise vertically from a
standing start. But, to be
quite humble about it, the
helicopter can’t do much
" that a mosquito ean't do.”
At the Sikorsky plant

~atm

two hours. You will learn more safely than
the airplane pilot, for vou need not roar
across a field at 60 miles an hour to take off,

or alight. When the helicopter has its day, ..

you can learn by maneuvering the eraft ,
through its three-dimensional repertoire
while it hangs from its gyrating umbrella,
anchored a few feet above thesground by
ropes. If your engine fails, you drift to the
ground under the restraining influence of
the free-wheeling main rotor blades,
{Centinued to page 141)

Mr. Sikorsky sets the V5-300 down between porked cars, in a spoce just
wide enough to allow “clearance of the fourteen-foot main reter blades

you may meet the only
two Americans licensed
to fly the only helicopter
in the hemisphere. Igor

Sikorsky holds No. 1 pri-
vate license. Charles L.
Morris, test pilot, holds
No. 1 commercial license.
It is the opinion of these
two that yvou could learn
to fly the helicopter in

APRIL, 1943
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Machine “Irons Out” Nails
At Rate of 31,000 a D
¥

Crooked nails, made valuable by the di-
version of new production to war indus-
*tries, can be given a new lease on life by
straightening them in a machine that
“irons out” 31,000 nails in a single day. In-
vented by George D. Hulburt at 20th Cen-

tury-Fox film studip, the reclaiming appa-
ratus removes the kinks by stamping the
nails into a straight groove.

630,770 of Nation’s Specialists
On Call for Wartime _I;ﬂ:t;%
Signed up for work wherever they"may

be needed in this technician’s war are 630,-
770 scientists and professional men and
women, who can be located instantly for
vital and unusual war jobs. So great is the
demand for persons of their skills that
names of 140,000 of those registered have
been sent to war agencies requesting them.
A checklist of American brainpower, the
list is termed the National Roster of Scien-
tific and Specialized Personnel, and it was
established before Pearl Harbor by the Na-

tional Resources Planning Board and the
U. 5. Civil Service Commission. Its aims

are to assure that the job is tailored to the
person qualified to hold it, to provide a
constant check on who is available and
what jobs need filling, and to guarantee

that immediate needs for skilled persons do

2w et ;VL\ 8L

not halt research that has its sights trained
on something more important for the fu-
ture. Registration is voluntaryv. Included
on the roster are 80,605 chemists; 11,054
physicists and astronomers, 5,933 psychol-
ogists; 34,053 civil engineers; 4,825 aero-
nautical engineers; 3,265 automotive engi-
neers; 21,669 mechanical engineers; 7,967
chemieal engineers: 22027 electrical engi-
neers; 5,630 radio engineers; 7,170 biolo-
gists; 9,028 geologists; 9,154 mathemati-
cians, 7,990 economists and 1,221 naval
architects,

Home Forecaster Dials Weather

From Knuwrg%??ditinns

You can be your own v aﬂé{:—??ah-.’rith
a dial forecaster that requires the operator
to make four simple observations of th
weather existing at the time and to set four
rotating disks accordingly. The observa-
tions, each represented by a separate dial,
include the present wind direction, baro-
metric pressure, which way the barometer
is changing, and a choice between “fair,”
“overcast” and “rain.” The wind-direction
dial includes an indication as to whether
the wind is backing or wveering, that is,
whether the last change swung counter=
clockwise or clockwise. When the four
disks have been arranged so the indicated
weather conditions point toward the red
arrow at the top of the dial, they line up
three digits and a letter of the alphabet.

The user then locates this reference in ak-:
table, which gives a definite weather pre-:_""
diction covering an area within a radius of %
30 to 50 miles and a period from 12 to 24 /%
hours. Accompanying the forecaster is a »

complete set of instructions. y.

After disks are set (left) aonswer is found in table

POPULAR MECHANICS
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Hold Dow,n Tubes Fasten Cargo in
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g An‘plane

Flying level er banking (simulated obove and right)
aodjustable bars (upper right} retain grip on corgo

*

To keep cargoes from shifting about in
freight-carrying airplanes, hold-down
eguipment has been developed that serves
the additional advantage of speeding the
loading and unloading. A series of tubu-
lar bars, four of them installed perma-
nently in the ship, combine to bear against
the stowed material so motion of the ship
can't budge it. Two of the tubes are in-
stalled lengthwise in the ceiling, two
others parallel them in the floor. Remov-

able telescoping bars may be attached to | 55

these in vertical or horizontal position by
means of split jaws at the ends that are
provided with dowel pins which “bite”
into holes in the cross bars. The remov-
able members can be placed to exert
pressure downward, sidewise or endwise.

Tune-Up for Lower-Octane Gas Calls for Only Min_ug A?cstrﬂent
olines of 63 and 72 octane.’ Carburetor ad-

No major changes in the motors of busses,
trucks and other commercial vehicles he=
cause of the reduced anti-knock value of
gasoline will be necessary, driving tests
have shown. Fuel consumption and power
output are little affected if the spark tim-
ing is properly retarded. Only if the octane
rating falls below 65 is performance likely
to be noticeably altered, since truck driv-
ers in road tests reported they could detect
no difference in perfm'mance betwesn gas-

APRIL, 1943 'f/)"
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justment does not appear from these tests
to be worth while. With the lower-octane
fuel, engineers warn, closer maintenance
will probably be necessary, and the proper
spark adjustment should be made for each

motor, since motors vary even though of -

the same model. Most passenger car own-
ers have found they can adapt their driv-
ing to the fuel and avoid knocking just by
easmg up on the accelerator.
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74 MYSTERY
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COMMON COLD

Measuring and comparing
flow of bleed in finger
and neose (above) with a
plethysmograph in the an-
vironment room, Below,
influenza virus s frans-
mitted to a mouse in
Mavy research loboratory

TN

{VERYONE “knows” common
colds are contagious. The
chances are that you can trace
vour last eold directly to someone
else who had a sneeze,
But can you?
Science can’t. Seience hasn't
been able to find a germ or virus

34

that causes colds, not even with
the electron microscope that dis-
covered the virus of influenza, a
protein only 10 millimicrons in
size, smaller than some molecules.
Dr. Wm. J. Kerr and his associates
at the University of California Medi-
cal School wanted to learn exactly
how infectious the common cold is,
so they placed healthy volunteers
who catch cold easily in an environ-
ment room where temperature and
humidity are controlled, then ex-
posed them to other people who were
suffering from colds. All slept in the
same room, drank from the same
drinking glasses, lived together for
days. Not one of the 30 without colds
caught the symptoms from those

POPULAR MECHANICS
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Radic fever machine il'"ﬂl'lh{hf
Dr. Lee De Forest treats colds
and respiratory infeclions

who were sneezing and
coughing,

Such experiments are
leading many authorities
to the belief that many
colds are merely mechan-
jeal upsets. Some of us
are not always able to re-
act properly to overheat-
ing, exposure to drafts, or
changes in the weather,
Abrupt weather changes
appear to afflict many
people with the symp-
toms of colds at about the
same time, leading to the
impression that one per-
son can infect others.
This apparently is the ba-
sis of the old story about
the island of St. Kilda, whose inhabitants
were said to suffer colds only when people
from the outside arrived by boat. The
truth seems to be that sailboats could reach
the island only during a northeast wind,
and it was the cold wind, not the visitors,
which caused outbreaks of sneezing.

The latest explanation of colds has to do
with the spongy tissue that covers the tur-
binals in the upper nose. Ordinarily the
air we breathe is heated and moistened on
its way to the lungs by this tissue. Now and
then, depending on the severity of the ex-
posure and the general resistance of the

Left, multiple temperature indicater used to check temperatures of different parts of boedy in research on
common colds. Right, attaching the leads for measuring temperatures at various points on a subject’s arm
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oids in locating and studying respiratory infections

person, this air-conditioning apparatus
gets out of kilter, The unpleasant condi-
tions we know as a cold result. There
seems to be a connection between the tem-
perature of the skin and the actions of the
turbinals, and this may be the reason why
exposure to drafts that cool the skin often
give us colds.

Today Dr. Kerr and a team of physiolo-
gists and doctors are studying all such
physical manifestations.
They are using an envi-
ronment room in which
temperature and humid-
ity can be controlled pre-
cisely. Any type of climate
can be reproduced inside
its four walls, and even
the barometric pressure is
regulated. The entrance
is through an air lock. You
close one door behind you
before opening the door
that leads into the envi-
ronment room.

In this room the re-
search team is studying
the mechanism of the skin,

Maisture containing influenza vi-
rus is atomized and injected into
test chamber contoining mice

36

its temperature and blood eireulation. Vol-
unteers susceptible to colds are subjected
to drafts and other adverse conditions, then
their automatic reactions are studied. The
research program will consider all respi-
ratory diseases and will even investigate
the possible effects of vitamins and diets
on susceptible people.

No one ever died of a common cold,
probably, yet colds can’t be classed as mere
annoyances. For one thing, they pave the
way for many kinds of secondary infee-
tions that are often serious. The irritation
is apt to result in such inflammations as
sinusitis, tonsilitis, or bronchitis, and the
micro-organisms that cause pneumonia
and other respiratory diseases get a chance
to go to work. These complications begin
in the later stages of the cold and blend so
well with it that most people simply think
their cold is getting worse.

A survey made one spring week indicat-
ed that some 23,000,000 individuals in the
United States were suffering the symptoms
of colds at the same time. Another esti-
mate is that the average worker loses eight
days a year from illness, a considerable
part of which loss is caused by colds. If
such illness eould be reduced by only one
day per worker per year, the equivalent of
the full time work of an additional 60,000
men would be gained.

To reduce colds among war workers,
Douglas Aireraft Company last winter
spent $25,000 on an anti-cold program that
included distribution of pills intended to
increase resistance to the condition. Simi-
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larly, 1,000 employees of
Lockheed Aircraft Cor-
poration are participating
in a 6-month nutrition ex-
periment in which their
normal diets are supple-
mented with vitamin tab-
lets. These are intended
to improve their general
health, reduce fatigue, and
thusg indirectly reduce
susceptibility to colds.

Unlike the common
cold, influenza has been
proved to be a virus dis-
ease. It is marked by a
sharp temperature rise,
pains in the joints and
rmuscles, is more debilitat-
ing than a cold, and requires longer con-
valescence. The virus is carried by drop-
lets in the air. A minor epidemic of influ-
enza occurs in the United States every
other year. A small outbreak is expected
in 1943. No one knows why major epidem-
ics of flu occasionally sweep the world, the
last of which, in 1918, resulted in millions
of deaths.

But, if such a pandemic should occur
again, the United States is in far better
position than in the past to control the

Cald quartz uliraviclet
light sterilizes air, kill-
ing germs and “flu” virus

o
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Top, injecting influenza virus inte eggs to prepare
vaccine; below, air lock leading to environment room
at University of California has double-pane windows

spread of the disease and to reduce its mor-
tality. Various groups are engaged in in-
tensive studies of influenza. Type A, Type
B, and a probable Type Y have been dis-
tinguished. One of the research groups,
the Navy's Laboratory Research Unit No. 1,
on the Berkeley campus of the University
of California, has been administering a vi-
rus-vaccine with promising results in some
50 percent of the wvaccinated personnel
Indications are that more effective vaccines .
will be developed that will provide im-
munity to the disease to an even greater
percentage of those who are vaccinated.
Influenza ean become a deadly enemy in
wartime, hence the Navy's interest in con-
quering the disease. The laboratory re-
(Continued to poge 154)
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Pyram1d Tfallenf Transport Seats 206 Troups :

Three-tiered for easier loading and unloading, as in the cose of enemy strafing, trailer rolls an 14 wheels

Accommodating 206 men at a time, a 30-
foot trailer designed for troop transport is
in use at March Field, Riverside, Calif. The
men sit in the open on three tiers arranged
like steps on both sides, permitting speed
in loading and unloading. In areas where

air attacks may be imminent, men on the
trailer can dismount and disperse quickly.
Rolling on 14 wheels, the trailer is towed
by a truck. When large bodies of men are
transported over long distances, these trail-
ers greatly reduce the length of the convoy.

Oﬂice Tongs Lift Staples Easily Wlthcl%kn/RipEiE}g Papers

Pliers-like grip on handle mokes staple come clean

38

Operated like pliers, a tiny staple re-
mover lifts out the metal fasteners without
tearing the papers. Made inexpensively of
plastic, the tool may be carried in a pocket.
It has a flat nose that is inserted under the
staple, and pressing the handles together
spreads the staple so it comes out easily.

Helvetium, Last Known Element,
Photographed for First Time 77 -

Chemical element No. 85, last discovered
of all the 92 substances that make up all
matter, has been isolated from radium, its
parent, in sufficient quantity to be photo-
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graphed by scientists at the Radi-  Wire ‘Umbrella’ Sheds Lightning

um Institute in Bern, Switzerland. " .
Known both as Belvetivm and s Aimed at EXPIUSIVES Plant :
alabamine, the element was not ____727

isolated until 1940 and then the

| Odiscoverer, Dr. Walter Minder,
extracted only one ten-thou-

gandth of a milligram from a gram
of radium. Besides being the last
element whose existence is be-
lieved possible, helvetium is also
the 10th and last radioactive ele-
ment in the series whose existence
was established when the Curies
discovered radium in 1898,

Jeep Spouting Cloud of Gas
Trains Men for étta{g‘!?} 5

Officers and men at GEiEEI'FiE]d,
Wash., are subjected 1o occasional B
“friendly” attacks of tear gas
spouted from an army jeep trav-
eling around the field constantly.
This keeps the personnel ever on
the alert, teaching them to be
guick in donning gas masks in the
face of surprises, the idea being
that when eventually they go into Steal wire catches bolt and carries it to rods in the ground "
action they will be ready for real -
doses laid down by the enemy. Lightning streaking toward munitions plants ors__
The tiny car releases clouds of gas  oil storage centers at more than 11,000,000 miles a =
at unexpected times and places. It minute will hold no terror for workers if the strue-
carries the fluid in a storage tank tures are protected by a wire “umbrella” developed
connected to the exhaust tail pipe. by Westinghouse Electric and Manufacturing Com-
Pressing a lever sprays fluid into any. It is simply a steelwire strung above the
the pipe, where it changes to gas %ﬂding and anchored to a tall wood pole at each I
and shoots out with the exhaust. end, and from there connected to steel rods buried |
in the ground. Lightning rods
previously used required about |
250 pounds of copper, whereas the J
same building can now be shield- -
ed with only 60 pounds of steel -
and the two wood poles. The new .,
design eliminates the danger of
lightning leaping to metal sec- e
tions of the building and causing
sparks, since the whole charge is
caught by the wire and led harm- .
lessly into the earth. The system
wias tested on models at Westing-
house high voltage laboratory.
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@ Blankets made of layers of re- —
inforced crepe paper, said to have y:
warmth-retaining qualities com-

g ; parable to some textiles, are ap-

Pressing lever by seat sprays fluid into the hot exhaust pipe  Pearing in department stores,
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Chickens grown in backvard pen live out their lives on wire; their feet never touch the ground

A PEN 4 by 12 feet in size, small enough

to tuck away in a corner of your back
yard, is all the space you need for raising
enough poultry to keep your family in
meat and eggs.

Instead of allowing your flock to run
lopse you should copy the modern com-
mercial “egg factory™ method of raising
them on wire. An elevated pen with a wire
| mesh floor keeps your flock healthy and
| sanitary.

It's cheapest to buy day-old chicks of good
tested stock, from an accredited hatchery.

Most hatcheries have chicks available all
year and will ship them to you in sturdy
cardboard boxes. More expensive, but far
less trouble, is to buy chickens that arve
from one to two months old. These are
usually available in the spring and early
summer, though possibly you will need to
arrange with the hatchery ahead of time to
rear them to this age. By doing so you
avoid the need for a brooder.

Select a breed according to your needs.
White Leghorns are good layers and five
of them will feed on what four birds of a
larger variety would consume.
Barred Rocks and Rhode Is-
land Reds are larger, plumper
birds with more meat. They
eat more than Leghorns, and
are good layers. It's best to
buyv about two and a half
times as many chicks as you
will want for an egg flock. A
few will die, and half of the
rest will be cockerels, These
make good fryers at three and
four months, just as they be-
gin to crow.

Of 50 day-old chicks, 18 or
20 will become laying hens.

Fowl raised en wire are healthier than
those kept on the ground. Metal water
trough on this pen is easily rofilled

FOFULAR MECHANICS



Eight or ten of these will
lay more than enough
eggs for a family of four,
leaving up to a dozen for
a chicken dinner. Keep
the hens that lay the
most eggs. If you buy
partly grown chicks that =
are out of the brooder s
stage you can start with P T -
35 o 40. ; et
The recommended L] 1
way to keep poultry is in SAREL) . %
batteries of individual . S o Ny
wire cages. There isn't. i B
enough wire to go 4 Ea
around, these days, and i
your next best bet is a
wire runway, even if you
have to straighten and
patch secondhand wire. Slanting wire floer of this single cage ollows egg to roll into tray

e,
FOLLED UP CURTAINS TO e - ATt 2
SHELTER. AND : _+ SLANTING ROO
HECGOER HOUSE FROTECT AGAINST SUH QR RAIMN T, SHEDS RAIN

1" WERE
MEFH HOCH

DFEN RUBWAY

HEST BOXES
OFEM INTO -
BRTERNGRL o i S il i b

L

ol

bl Chooks attack Brooder, sholter house and run-
P~ BROODER HOUSE  way are designed se they may
TOEUNWAY © b latched tegether. Below, in-
stalling roof frame over runway

P &
= L‘I.'lf\J_-ig_-‘ £

A good size runway for a
flock of up to 24 mature
birds is 4 by 8 feet in
area, 2 feet high, and
with a 4-by-4-foot shel-
ter house at one end. The
house and runway are
supported on legs 30
inches off the ground.
The floors of both the
house and runway are of
l-inch wire mesh, and
both are roofed with
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boards covered with roofing paper.
The runway walls are of chicken
wire. Removable feed troughs
may be hinged to the walls of the
runway, or the troughs may be
placed inside, on the wire mesh
floor. There must be room at the
troughs for all the birds to eat at
the same time, without crowding,
A water trough may be placed
across the far end of the runway.
The runway should face the south,
with the house at the north end.
The slanting roof of the house is
hinged for ready access.

The poultry will roost on the
wire floor in the house. Each side
of the house should be built out to

42

Canvas awnings af the sides of this runway
protect chickens frem rain and heat of sun

provide three or four nest boxes,
12 by 18 inches in area and 12
inches high. The slanting tops are
hinged so that you can reach in to
collect the eggs. Paint all wood-
work with aluminum paint if it is
still available. Next best is creo-
sote paint and next, whitewash.

Housing chickens this way is a
compromise between the old
method of allowing them to run
on the ground and the modern
commercial battery method. Poul-
try raised on wire are healthier
than if kept on the ground, and
the confinement does the birds no
harm. They remain clean because
their droppings fall through the
wire floor to the ground, which
should be kept dry and unpaved.
The droppings dry rapidly in the
open air, create no odor problem,
and make excellent garden ferti-
lizer. A Ay trap should be installed
near the pen, preferably between
the pen and your house. An elec-
trie flytrap, protected from the
rain, is recommended.

Decide on one of the commereial
feed mashes and stick with it, fol-
lowing directions. Keep the feed
troughs at least half full. Stirring

Heme-made brooder hoelding a dozen chicks
is heated by light bulb (loft). Day-ald chicks
{below) are shipped in boxes with air holes
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the feed up occasionally in the
troughs arouses the interest of the
hens and causes them to eat more.
Chickens require plenty of fresh
water, grit, and feed. They need
sunshine but also need protection
from the hot sun in the summer.
Lath latticework may be placed on
the sunny side of the runway; or
canvas curtains will protect the
hirds against either sun or rain.
Hens do best at a temperature of
about 60 degrees. In the south and
southwest the flock can be left
outdoors all year, but in the north
and east in winter the chicken
house and runway should be
moved under a shed or into the
garage. Ordinary cold weather
doesn't hurt chickens but drafts
do. In cold, dark weather, hens
lay less, so moving them into a
heated garage, with lights burning
in the daytime, will reduce the
mid-winter egg-laying slump.
Chickens are ineclined to peck
one another unless confined individually.
One tablespoonful of salt per gallon of
drinking water is one remedy, but should
be used as a cure and not as a preventive,
gince chickens ean’t stand mueh salt. There
are also medicated salves that may be
placed on the birds to stop the vice. Like-
wise, it iz not advisable to run immature
chickens and grown fowl in the same pen.
If you wish to have fryers available all year
it is best to build another runway. With
combinations of equipment some people
start 25 chickens four times a wear, then
have fryers and roasters always available.

3
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Overhead “dewdrop” on water pipe serves os drinking fountain

Raising young chickens in a brooder is
more {rouble than buying partly grown
fowl, but it is a lot cheaper. Build the
runway and shelter house dezeribed above
as two units that can be locked together.
Thus the shelter house ean be removed and
a brooder substituted at the end of the run-
way during the first month or five weeks.

The brooder is a box 3 by 4 feet in area,
up to 18 inches high, mounted on 30-inch
legs, with latches to lock it to the open end
of the runway. The floor is of 12-inch wire
mesh, with a wooden floor several inches

{Continved to poge 160}

Garbage can with sliding
door dispenses foed. Pen
at right takes up enly a
corner of the back yard
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Mobﬂe School Teaches S men to Flght ]Z)lanes

In fcut'hlng n'lll,‘.'a‘::ln‘.'lnl maring sed-
men fto combat aerial ottacks, the
navy found it more practicable to
toka the clossroom to the docks than
to |:;|rir|g crows ashore for instruce
tion, So buses like the one below
were converled inta mobile schools
by fitting them with five kinds of
il"l{‘l.tlﬂirlq quns. i.ul:l'H, swiithin bua, an
instructor demonstrotes the looding
of 50-caliber HranEns machine gun

N
/

™

\

)

4
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o

s

% Fr {‘.__ Members of an armed guard, left,
o are learning to sight a 20:mm.

meachine gun. Howewver, man b
hind gun is a bit too close, as re-
eoll would drive sight inte his aye.
Knowing the guns, merchant crows
goin meoere confidence in profec-
tion agaoinst planes and are ena-
bled to take a hand in repelling
air raids instead of standing by

4

i
-
1
-

In the armed guard mabile training wnit, right,
merchant seamen are being tought how breech
block ard barrel of .50-caliber Browning gun
are removed. Other machine guns carried are
30-caliber Lowis, .30-caliber Colt and .30-cali-
ber Browning. Geoing from dock to dock, these
mahile schaols have trained thousands of men
in the hendling of guns. Members of the deck
erews and even men fram the Engincrnurn
gang take instruction, Bus crews wswolly con-
sist of on ordnonce officer, chief gunner's
mate, gunner's mote and the driver, and 10
students comprise an avercge size closs
0. B, Mavy pholos
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Floating *Marine Tractors” Push Fire Barge

Driven by the fleating outboards, fire barge corries n.iah'l' 95-horsepower pumping units for fighting flames

Two “marine tractors,” each floating on
a pontoon of its own, provide propelling
power for a fire fighting barge built for the
Coast Guard to be used against dock and
other marine fires. These new-type out-
board engine units, produced by Chrysler
Corporation, can be attached readily at the
stern of any flat-bottomed cargo-carrier,
doing the work of a tughoat and giving a

Sky-Scraping Dump Trailer

Rearing up on its tail wheels, a
double-jointed truck-trailer unit
used by General Electric Company ._
for rubbish removal tilts to a max-
imum elevation of 19 feet 6/ ,
inches above the ground. At the W
same time the trailer, which is 17
feet 4 inches long, ean dump at
right angles to the truck. The unit
saves 67 percent of the labor while
accomplishing 25 pereent more
work than three 3-ton dump
trucks it replaced.

{[You can obtain additional infor-
mation 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,

APRIL, 1943

cheap source of power with speeds ample
for ordinary commercial purposes. Each
floating engine has its own deck and steer-
ing wheel, and each must be manned by a
separate guartermaster while under way.
Its use, however, is limited to smooth
bodies of water such as rivers and inland
seas where the men would not risk being
swept overboard by heavy seas.

Turns at a 90-Degree Angle

4

Double-jointed truck-trailer is roised 19 feet to dump load
45
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Whan the huge balloons
that praoteet vital areos
from low-flying bombars
ofe brought dawn they'ra
defloted ond the gos is
stared fn-ghl:l in metal
cylinders far re-use. [t
fakes an expert crew of
saldiers who “know the
ropes’”’ like sailors to
hendle borrage ballaans

. 2. Army Signal Corps photos

T Gathered arcund “inflated octopus,” soldiers ot army bal-
| loen fraining center listen ta instructor while erew in the
background demonsirates correct method of launching gos bag

- Below, rigging model of ballonet. This balleon has special
I‘_' chomber with wind scoop intake to keep prossure constont

Down she comes, a3 a motor-driven wineh
winds im the steel coble holding balloon

POPULAR MECHANICS



7Ly BARRAGE
BALLOONS

“Balloons alaft’ coll sends men rushing to
posts, top lefl. Above, checking up on wind

1 Bedding down o kalloan with gmund mat
to protect fabric before bng is deflated and
stored. Outer covering is made of coftan im-
pregnated with synthetic rubber which holds
hydrogen gas better than natural rubber, Fer
army training, o belloen 35 feet in diameter
and 87 fect lang is used on ene steel cable

Right, barrage ballaan "“sailors™ call this ep-
eration ‘feoding the baby”—inflating with
gas from hottles, or cylinders. These bal-
loons are capable of rising to high altitudes

APRIL, 1943 47
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Steam Roller Left Behind by Japs nine in 1830, new mileage reaching
R its zenith in 1887 when 13,081 miles
In Fight for Solomons of track were laid. Since 1931 the
Vi 57 _ average annual construction of
¥ 77 ,j [ new lines has been about 70 miles.
In Canada, except for the'year
1938 when 101 miles of track were
laid, only nine miles have been
constructed since 1932, Abandon-
ment of track went above 2,000
miles for the first time in 1942,
when 2,516 miles of track were of-
ficially abandoned, including a
142-mile stretch in Utah where
the golden spike ceremony linked
the Union Pacific and Central Pa-
cific in 1869 into the first trans-
continental railroad. Since 1921 a
total of 18,832 miles of railroad

have been abandoned.

Webbed Swimming Glove
Adds Power to Stra](e

Greater forward pull "?nr swim-

mers is possible with a webbed
' glove invented and patented by

U, 5, Marine guarding steam roller left h\r flesing Japanese JHII.’!E! F—IEEEIE pf Oakdale. Pa.

In their hasty withdrawal from positions on Consisting of fingers and thumb
Guadaleanal Island in the Solomons, the Japanese Wwith webs between them, the mitt
abandoned a steam roller which they had used for is joined by reenforcing material
smoothing airfield runways. The slow-moving roll- at the base. A strap at the back
er did not have the speed necessary to escape the is anchored around the wrist.
offensive action of U. 8. Marines who took
over the island,

£ » 5

Railroads Abandon 2,500 Miles
While Hauling Record Loa

Freight carried by American “railrotids
reached a record volume of 630,000,000,000
ton miles in 1942—the equivalent of 630
billion tons carried one mile—and para-
doxically, in this record vear more miles
of track were abandoned than ever before.
The cargo handled was 155 billion ton miles
greater than in 1941, and was more than
one and one-half times the volume moved
in 1918. A new high in passenger traffic
was also established at 53,000,000,000 pas-
senger miles—up 80 percent from 1941 and
13 percent above the passenger peak set up
in 1920. There were 74 miles of new line
built during the year—the largest amount
of construction since 1937. The United
States railway system was expanding
through almost exactly a century begin- webbing between fingers gives swimmer more power

| '
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Equipment for Giant Dam Flown to Wll;:le ess

Borrowing a page from the annals of
U. 5. Army transport, Canadian engineers
are using airplanes to carry thousands of
tons of equipment—even horses—to the
wilderness site of the Shipshaw power de-
velopment on the Saguenay River in Que-
bee. Big bulldozers, Trucks, steam shovels
and other bulky items are dismantled and
loaded into planes, rushed to the site and
put together in a jiffy. More than 330
workmen also have been transported by
cargo planes, When the giant dam is com-
pleted it will be second in size only to the
Grand Coulee on the Columbia River. The
$65,000,000 project will generate 1,200,000
horsepower which would be sufficient to
light every home on the North American
continent. The power, however, will be
used to make aluminum for planes and
other war uses. Construction of the dam,
now more than half completed, has been
pushed at top speed through two winters

= when temper&lu.res dipped to Eﬂ and 40 de-

+

" The “radio ears,”

|r"|_

Radm E(‘Ears

Miniature radio sets that enable the deaf
to hear and send messages are being tested
by the Illinois State Welfare Department.
which are compared to
the two-way radio communication systems

. used by police, involve the use of low-
Jwatt, ultra-short-wave individual “trans-

ceeivers.” Sending and receiving messages

“ are permitted within the wave band and
* limited power radius of each set. With this

device, a deaf person “hears” by vibrations
which are zet up on both the ear drum and
bone. If tests prove successful, the “trans-

for Deaf Are Like Two-Way thce

grees below zero. Some 5731{}13 ‘cubic
vards of earth and rock were excavated,
compared with 5,500,000 cubic yards for the
building of Boulder dam. The last rock
plug blown contained 18,000 cubic yards.
Thirty thousand cubic feet of linear dia-
mond drill holes were pierced to move this
barrier of solid rock. When the explosive
charge was set off, boulders weighing 400
pounds were hurtled 1,000 feet in the air.
In the wilds above the main dam, smaller
“storage dams” are being built to guaran-
tee a minimum output of 970,000 horse-
power. The storage dams conserve the wa-
ters of streams entering 400-square-mile
Lake St. John from which the Saguenay
flows. The main dam has a drop greater
than that at Niagara Falls. Twelve steel
headgates will control the rush of water
as it is carried into the turbines through
six tunnels 30 feet in diameter. Building
the giant project has already taken a toll
of 62 ].ive.-: p

| /A
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ceivers” will be used in scl'mnﬁ for the Jeaf
This is expected to speed up the education
of afflicted children once they learn to as-
sociate the sounds they hear with objects

already familiar through visual experience.

This correlation process is expected to re-
quire about a year. Aside from opening up
a new auditory world to the hard of hear-
ing, the invention is expected to reduce the
cost of educating deaf children which is
now about twice that of educating normal
children, according to Rodney H. Brandon,
Mlinois welfare director.

Fluid Coal That Flows in Pipe May Substitute for Fuel QOil

“Fluid"” coal, so finely pulverized that
when mixed with air it can be pumped
through pipes a quarter-mile long, is being
studied az an alternative for fuel oil in in-
dustrial heating processes, to relieve the
oil shortage. It is produced by grinding
coal to dustlike fineness in specially de-
signed mills. A stream of air entering the
mill picks up the particles and delivers
them to collectors. When not impacted,
the material flows through the fingers, and
when mixed with air it will flow through
pipes and spray out of jets. Pulverized coal

APRIL, 1943

was widely used before the discovery of
vast new sources of oil and gas brought
sharp reductions in the costs of these fuels.
In 1920, there were 690 furnaces in the
United States known to be using the pul-
verized eoal.

WAt Harvard University ice has been pro-
duced at 375 degrees Fahrenheit—far
gbove the ordinary boiling point—by sub=
jecting water to a pressure of 40,000 atmos-
pheres, equal to that 1,000 miles below the
earth's surface.
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RUNNING ¢4, ICE BLOCKADE

T r—
To tho roscuo of o boas BT By Waring G. Smith
caught in heavy spring ico in [~ -
Whitefish Bay goe:x Coast Ensign, U. 5. Coast Guard Rezerve

Guard boat 5t. Marie (center)

. Sketch (right) shows bow of
cutter riding up over ice fo | #
break it with its weight in- | =
stead of “cutting” by force ————

— TIIE program of the United
States Coast Guard to length-
-:, ——  en the navigation season on the
vital Great Lakes shipping chan-
nels reaches a climax this year
with the commissioning of the
new “Manitowoe,” probably the
best ice breaker in the world.

It represents the culmi-
nation of decades of re-
search and experience by
the Coast Guard in ice-
breaking operations, most
of it in the Great Lakes
region where hundreds of
cargo ships carry the most
concentrated shipment of
ore in the world, m
where the toughest ici
breaking problems exis

Ore shipments originate
in Lake Superior ports,
meet the bottleneck of
the St. Mary's River he-
low Whitefish Bay, pass
through the “Soo” locks
and divide at Lake Huron.
{  One third of the ship-

ol POPULAR MECHANICS

Below, measuring thicknoss
of ice broken in Stroits of
Mackinac (24 inches) an are
route Duluth to Gary, Ind.




P =
lea-lacked freighter in sketch is being freed

by cutter circling ship. Right, the famous
old three-masted Coast Guard cutter “Bear”

ments then pass through the
tricky Straits of Mackinac to Lake
Michigan; other shipments pass
through the narrow St. Clair and
Detroit Rivers to lower lake ports,

Some shipping experts claim it
is possible, barring extreme win-
ter weather, to keep Great Lakes
channels usable practically the
vear around. But two factors pre-
vent the attempt. First, a great
part of the iron ore is mined by a
hydraulic process not usable in
sub-freezing conditions. Damp
ore will freeze to the sides of a ship’s hold,
cannot be unloaded without passing the
ship through a steam shed. Supplies of ore
for winter shipments are limited to what is
available from dry stock piles built up in
summer months. Of course vessels han-

dling oil, coal, timber, and scrap steel are
not hindered by freezing weather. Some-
times they operate after ore boats have
been laid up.

Second, and more important deterrent, is
the law of diminishing returns. In winter

Plowing through @ mountain of ice, the cutter St. Marie clears o channel through bottleneck of
5t. Mary's River below Whitefish Bay and above well-guarded locks of Soult Sainte Marie
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Hard working crew clears ice from deck of cutter as the Const
Guard opens channel for boats on Hudson River in early spring

it becomes wasteful, even dangerous to
carry on normal ship movements. More
fuel and manpower would be spent keeping
ice-bound channels open than the ship-
ments justify. Danger of being grounded
becomes greater. Ice damages the steel
plates of freighter hulls.

Hence ice-breaking operations are in-
tended to prolong the navigation season
only when large fleet movements can be
maintained. The ice-breaking program in
1941 was partly responsible for a total net
tonnage of 89,730,000 in ore movements,
surpassing previous records by 15,000,000
tons. In 1942 many new records were es-
tablished. Soon after ice-breaking began
on March 20 the ports at Escanaba and
Marquette, Mich., opened at earliest-yet

dates. The first arrival in Cleve-
land, on March 28 cut 12 days off
the earliest previous records.

The first spring operation is to
break a channel in frozen harbors
to coal docks where ships may re-
fuel, then clear a path to open wa-
ter. None of the Great Lakes
freezes over entirely, except Lake
Erie in severe weather. Huge ice
fields form in shallow sections and
bays, but a channel can be cleared.

Seldom does the ice get too thick
to break. The Sainte Marie, one of
the toughest ice breakers, can
clear a path through four feet of
solid ice. If a channel cannot be
broken or maintained through a large ice
field, lake captains wait for a change of
wind to move the field clear of the course,
rather than attempt to skirt a shifting field
which may drive the ship dangerously
near shore.

Slush ice, jams and windrows where ice
has packed up in jagged barriers are the
big problems. Granular ice has a heavy
drag like guicksand, is responsible for the
majority of cases where vessels get stuck.

On March 24, 1942, the tug Iowa was sta-
tioned in Whitefish Bay to free vessels
progressing through loose field ice and
slush ice. While following about 100 yards
behind a freighter, pan ice closed in and
caught the Iowa on her port beam, forcing
her up on the field ice as large pieces

Pride of the Coost Guard—the new streamline $6,000,000 ice-breaking cutter Menitoewoe which

has cruising range of 6,000 miles and corries airplane with gear for raising and lowering



Egg-shaped hull of a new cutter at F R D
right guaords against ice pressure !
better than vertical type, below

jammed against her hull and
spilled over the gunwales
onto her deck. She was freed
by loosening the ice with the
wash from the forward pro-
peller of the Sainte Marie, a
common method of freeing
vessels.

Aerial reconnaissance of-
ten enables vessels to avoid
windrows and large ice jams.
Coast Guard amphibian
planes radio reports on eur- :
rents, large movements of ~ |

ice fields, location of bar- =
riers. The plane's navigator k

indicates to the breaker the
course where least resistance will be met,
Where windrows cannot be eircumnavi-
gated, brute force is used. The breaker
will proceed into a windrow until the dan-
ger of getting stuck is imminent, then re-
verse and get a fresh start in another direc-
tion. By repeating this process, large pieces
of ice can be broken off and washed astern
by propeller action. The trick is to make
progress but keep the stern free so a quick
reverse can be made. As the breaker
forges ahead, the captain must be ready
for the moment when resistance nearly
stops the vessel. If he fails to reverse her
then, the bow will ride up high, then the
ship will be stuck. Then another breaker

APRIL, 1943

T Great Lokes freighters frozen in
the narrow Detroit River are “res-
cved” by hardy Coast Guard cutters

must free her by cutting a
semicircular channel along-
gide. In some cases, it may
be necessary to use dyna-
mite. The explosive charge
is not so much to break up
the ice as to create a sudden
concussion which will mo-
mentarily free the hull. At
this split second, the vessel
can make a start to the rear
and clear herself.

= Ice jams present impreg-
| | nable barriers. Fortunately
= they seldom develop entire-

— ly across a bay or channel

but are driven to one side
or the other by prevailing winds. If the
one navigable channel is blocked by a jam,
the captain can only wait until a change
of wind moves the ice aside.
Not always is it ice or storm that stops
a ship. Great Lakes sailors still tell of the
time when a horse and wagon held up nav-
igation. A farmer had been f{raveling
across an ice field at the north end of Lake
Huron and became “mired” in the path of
a freighter. It took several hours to free
the wagon wheels before the command
“full speed ahead" could be given on the
freighter's bridge.
Prime requisites of an ice breaker are
{Continved to poge 173)

93



Toys representing tanks, ships,
guns and airplanes teach Uncle
Som’s fighters the game of war
that is played for keeps. At on
army air corps combat crew
school, right, scale models famil-
igrize bomber crews with Jap and
Amearican battleships 30 enemy
ecraft may be identified guickly

Widespreod army installations need traffic
officers well trained for the job. Miniature
buildings ond wehicles, left, present prob-
lems: in contralling the movement of traffic
and aid instructors in demonstrating their
solutions. Below is o midget cutaway copy
of army baorracks, where embryo carpen-
ters, electricians and plumbers of the
armed foreces get a thorough knowledge
in the fundamentals of repoir and con-
struction. Scale models work like the real
thing ond speed up instruction

Among the “toys of war" is a tiny rifle range, complete in
avary dotail and vsed for instructing gunners. Face of model
rapid-fire target, r1:FI|. is divided into 10 r;quﬂl parts and the
pointer is turned by hondcronk os student proctices firing.
This helps the student when he goes to work on actual ronge
Phatos, T, 8. Army Slgnal Corpa

o4 FPOPULAR MECHANICS
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Light Plane Fhes Vital Cargo to Isolated Spots

Small vital cargoes can
be carried swiftly to re-
gions inaccessible by oth-
er means in a new light
plane which proved sue-
cessful in recent tests by
the Aeronca Aircraft
Corporation, Fully load-

ed with freight such as
fuel, ‘ammunition, food
and medical supplies, the
cargo plane can land, take
off and maneuver in an
area too small for the
larger and faster ships.

Small plane, copable of land=
ing and taking off in small
space, loods and unloads
quickly through side panel

Skeletun of Disabled Trainer Teaches Use of Controls

Remains of a damoged trainer do ground duty iraining codets at controls

(]
Althuug)hﬂdamaged

badly enough to be re-
tired from further flying
duty, an advanced train-
ing plane was not allowed
to relinguish its useful
life. At Snuthwest Air-
ways' Falcon ,Phoe-
nix, Ariz. ‘ths dlsa'ﬂled
ship, grounded perma-
nently, gives a prelimi-
nary orientation course to
Royal Air Force cadets.
To serve as a teacher,
the ship's fuselage was
stripped of nearly every-
thing except dual pilots’
compartments, instru-
ment panels and controls,

United States Railways Double Use of Diesels in the Last Two Years

Use of Diesel locomotives by American
railroads has doubled in the past two years,
while the number of steam and electric lo-
comotives has decreased, according to
year-end records of the Association of
American Railroads. Moreover, the num-
ber of new Diesel locomotives on order
was greater than the number of both steam
and electric locomotives combined. Diesel
locomotives in operation numbered 1,486,
a two=year gain of 770, while the numher

_/
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of electric locomotives, T75, was a twoa—yea?""

loss of 12, and the number of steam loco-
motives, 39,245, was a two-year decrease of
816, On order were 504 Diesels, 314 steam,
and only 22 electric locomotives. Of the
new locomotives placed in service during
the year, 319 were Diesels and 256 were
eleetric or steam.

{[Brake linings of large bombing planes
must be renewed after only six landings.
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“Club” Propeller

Of New Airplane Engine

.ﬁaplunn engine spins this hluw-llhdld :lrap.!]ur during test
run ot the factory; its blades ore shaped to cool the engine

In running tests of new Wright Cyclone
engines built at the Studebaker plant in
South Bend, Ind., club-bladed propellers
are used to give the same load capacity as
a flight propeller. The diameter being
smaller, it permits tests to be run in smaller
cells, Propellers are shaped to cool the en-
gine while under test. After a severe initial
test, each engine is torn down and inspect-
ed thoroughly, then reassembled and given
a final test before leaving the plant.

Fingertip Control of Dental Drill
Eliminates Foot Pedal
Fingertip control for the denﬂl c{'rﬂl eré'

gine invented by Dr. Maurice I. Blair of
Chicato veill reliove datiste of the dastin-
fort of standing awkwardly on one foot as
they do with the foot-controlled drill.
Since it was found impossible to place the
control button directly on the drill, the in-
ventor hit upon the idea of mounting a sen-
sitive electric button on the mirror handle,
connecting it by aerial wire to the drill
through a two-tube radio. This is simple
B ] SO |
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A.lds in Test

W

to manipulate, and safe to use. It

will not be in production until
| after the war, and by that time
Dr, Blair expects to offer also a
low-voltage switch to start and
stop the dental engine, for use in
areas where electrical interfer-
ence might cause trouble in the
radio circuit,

Mothballs Held in Hanger

Protect the Garment

Carrying its nwn? Sup;{y of
mothballs, a garment hanger for
which a patent has been issued to
Sidney M. Abbens of San Fran-
cisco permeates the garment |tE
moth-repelling fumes, In the
hanger are recesses that hold the
mothballs, vents being provided
for escape of the fumes. Addition-
al mothball space ean be inecluded
by suspending a crosspiece be-
tween the ends of the hanger and
cutting tapered openings into it fo

ing perforated cover may be used
on this bar to keep the mothhalls
from falling out.

Coat hanger loaded with methballs hos vents which
allow the fumes to escope and permeate the garment

POPULAR MECHANICS
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New Furniture Bounces on Wooden Springs

Foregoing use of steel springs to con-
serve metal, the furniture makers have
dovised substitutes of noneritical mote-
rials, :hinn}- wood. Above, a double-
eonicnl coil, collapsing within Ttself,
made fram thin, lominoted wood strips

Saveral wooden springs like one above
farm the wnit for a chair or safa. Ta
ovaoid steam |:|nnn:|'||:]in5.l |-unn;_| |3||i|:|=|:|: are
cut fram a single plank, and narrew Vs
sawed froam the ends. Ellipses are open
al ong Cﬂl:i fo relieve siress. ”1r|.|:“vi|:|-
val spring action” of double-conical
coils is elaimed for spring ot right. It
is o series of ellipses, made of twao
pieces of baw-bent 11urd'w'qn&r held inta
a unit by strips of fiber. Wasta bits of
metal form the “joining hardware™
Designers and inventors are canstantly
contriving new spring designs, in slats
er laminations and o voriety of shapes

APRIL, 1943

BEAN
L ln%!‘..p__
B . &

J llillp'.... o

“Bouncy” foundations for innerspring matiresses
still in dealers’ hands, and for the cotton felt mat-
fresses coming into use, are ochieved by a base
made of wooden slats held in a bowed pasition by
round wood blocks, shown installed on bed above
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Tha NAVY S F dHTl iG

The Secbees are build-
ers, but they're taught
to fight, tes, during
a baosic training course

Their emblem is a busy
bee in sailor hat, firing
a temmygun and carry-
ing wrench and hammer

Members of o novy con-
struction regiment make
practice landing from
surf boats “under fire"

ouG ﬁE by :,re spent in

the mechanical trades, molded
into the Navy way of living by
regular Naval officers, coached in
the latest methods of construction
by civil engineers, and schooled
in combat tacties by hard-boiled
Marine instructors, the Seabeeg
are well named.

Their nickname is a derivation
of the initials C.B.—Construction
Battaliops. THeir slogan s “We
D&fend What We Build,” and the
inscription, picturing an angry
bee, portrays their two-fold pur-
pose. In the emblem, a busy bee
wears a sailor's hat; in his fore-
hand he carries a tommygun, mid-
ships hand a wrench and aft hand
a hammer. On his corresponding
sleeves are respectively: a Gun-
ner's Mate rating badge, Machin-
ist’s Mate badge and a Carpenter’s
Mate badge.

Picked from among the best
mechanies and technicians in ci-
vilian life, these men are becoming
the unsung heroes of this war, for
their work carries them right up
{o the battle fronts—and the na-
ture of their achievements must
necessarily be secret. They work
right along with the Marines and
begin construction before the
smoke of battle has eleared away.

It is significant of the high cali-
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“SEABEES”

ber of mechanies aceepted
in the Seabees, that 60
percent of them are rated
third ®class petty officers
or higher. Physical re-
guirements are nearly as
exacting as in the regular
Navy, only 30 percent of
the applicants being ac-
ceptable, Already num-
bering many battalions,
the Seabees only com-
menced organization
after Pearl Harbor.

Yankee ingenuity is
here reaching new high g, bees defend abeach head
levels, Engineers and  from a hastily built foxhale
mechanies alike are en-

Right, @ navy traines learns
cuuragcd to dEVE!GP new gy, operate a steam shovel
ideas. Although details
of their accomplishments must remain a military
secret, among them are a “packaged roadway” that
may be installed faster than ground can be cleared
for it, instantly usable for landing even the heaviest
planes; barges, or pontoons that are made up of
sections and reassembled into many other practical
types of equipment; an ingenious propulsion unit,
and such items as combination refrigerators and
life rafts!

Let's accompany an imaginary Construction Bat-
talion in action. The problem is to establish an

b
e
-
!

Building o rood through Virginia sand dunes. It is
made of 20-foot wire mesh sections welded together
U. 8. Navy photographs
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Once the Marines have seized a beach, Seabees move in to
fortify it. Above, towing 4-inch gun on skids with bulldezer

A londing porty at the Seobee training center werks ashore
from a motor sailer, careful to keep their equipment dry

Pantoon barge Is driven close to beach, and here anchor is
being dropped before putfing construction moterials ashore

advance base on Island “X)” re-
cently wrested from the Japanese.
The enemy has inconsiderately left
this island in a deplorable state.
What little water there was has
been contaminated; wharves, dry-
docks, buildings are a mhss of
burning rubble. Only shallow draft
boats may land, for the single chan-
nel through the reef is wedged fast
with a bomb-shattered destrover.

As the last of the enemy are
“mopped up,” a Marine semaphores
a message to the transports stand-
ing by. Even while a Seabee wig-
wags the answer, huge cranes be-
gin lifting rapidly assembled pon-
toon barges over the side. Some of
these wessels, loaded with diving
and demolition equipment, head
for the blocked channel, others
point for the beach. Shallow draft
admits them over the reef, and
soon they nose up onto the sand.

Ramps are built and bulldozers
landed. While roads are cleared
and graded, carpenters swifily
build forms for gun emplacements
at strategic locations. Concrete is
mixing even before the mixers are
unloaded, and guns will be mount-
ed in a few hours.

Trained details are laying “pack-
aged roadway" as fast as the ground
is cleared. Electricians set up large
generating equipment to provide
light and power. Barges are re-
assembled into wharves and dry-
docks. Machine repair shops are
set up, for some ships will require
immediate attention.

A heavy concussion shakes the
island, and men look up only long
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enough to see smoke, water and
debris, rise in a mighty column
over the blocked channel. Ships
hoist anchor and head for the
channel, for the sunken destroyer
has been blasted away.

Ships tie up to the wharves and
begin unloading heavy equipment.
Huge stills are set up, and begin
delivering hundreds of gallons of
fresh water per hour from the
sea. Well drillers go into action,
and kitchen equipment hits the
beach. A tent city mushrooms
into being.

Camouflage experts disguise
these operations as rapidly as they
are completed. Not one bit of raw
earth or one shiny tool will be left
uncovered,

An air raid warning rings out.
What was a beehive of activity,
becomes in seconds a masterpiece
of optical deception. The few en-
emy aireraft that evade our inter-
ceptors, look through their bomb-
sights for a target. Suddenly they
realize they are trapped, for clev-
erly concealed guns bracket them
in a deadly ring of fire. More Jap-
anese have discovered that Sea-
bees sting.

A few dawys later “Quonset

ts,” those portable barr
begih replacing the tent city. Wa-
ter flows from deep wells, is puri-
fied and replaces that from the
stills, Permanent mess halls ap-
pear, and ice machines begin to
freeze thousands of tons of ice.

The finest surgical and mediecal
equipment accompanies the Sea-
bees, and is set up in new build-
ings, to be used by top-notch
physicians, commissioned officers
from private life, Epidemic dis-
eases will be unknown, and sick-
ness at a minimum due to inoeu-
lation, and strictest hygiene. These
men are valuable to Unecle Sam,
and he really protects them.

In a surprisingly few weeks, the
base has assumed the aspeet of a
small city. Heavy freight rumbles
along its fine roads, and huge
bombers line its runways. Soft-
ball diamonds and football fields,

(Continued to page 161)
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Loadmg and Ualoading Speeded
By Demountable Truck Bmdv

Demountable body is moved on or off truck chassis by one man

Greater speed in loading and unloading war goods
is possible with a demountable truck body that
slides along two tracks and has two casters to facil-
itate slipping the load off the chassis and wheeling
it across the floor of the plant or platform. The body
can be adapted to any type chassis, and only one-
fourth the usual time is required for unloading.
With the unloading gear specially arranged, one
man can mount or dismount the heaviest load.

Brefg i
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Lookouts on Rotating “Bicycle Seats”

Scan Sea and Sky for Enemy

g

Pressing field glasses to their E}reé?fﬁ'uknﬁt/rﬁea_f'

aboard U. S. warships =it in chairs called “bicycle
seats” that allow them to eirele completely as they
keep watch over the sea and sky. Upon their keen-
ness depends the speed with which the gunners
can get into action against enemy craft.

"Eit'ﬂ'tiﬂ SM'I‘I-" give lookouts o :lenr view in oll directions

- _,.zA.!

g ) s 2
__,r;.Lr 'rh{’.-'-l.{'f g -5 I Bl

il b, W : A e

7




“Keep ‘em falling” wvoices the
grim task of our botteries en-
gaged in raking enemy planes
fram the sky. An important
waapen is the giont #0-mm. anti-
gircraft gun, laft. s shells
knock out high-flying enemy
bombers, even crippling  planes
without direct hits because of
their wide bursting zone. Abova,
loader of a 37-mm. rapid-firing
gun CEFFies E||-|:| of l'ligl'l-l:;-:FID:i'-‘l’_\
shells effective against compara-
fively low-flying planes. “Ears,” below, reveal ap-
proaching planes whether the visibility is good or
bad, ond help to “position” the searchlights at night

Searchlight operotar, below,
manipulates the contrals that
focus the beam on a plane

POPULAR MECHANICS




Wearing helmet and “stetho-
scope’’ attachments, above, spe-
cially troined mon operotes the
“ears,” or sound locater. All
men in this bronch must have
binoural hearing se they can
trace the origin of sounds.

Through Ihc bnﬂnr-,.- l:nmmund-
er's teloscope, (center) a econ-
stant waotch is kept on the effect
of the firing, enabling necessary
corrections to be maode quickly

APRIL, 1043

Heightfinder, above, determines
altitude of pll:ln.;r: and is coordi-
nated with the “director,” which
in turn transmits final firing data
to guns after it hos been calou-
loted accurately. An importont
niche ina l:lﬂ‘tq'r'r is filled b'f the
A0-caliber heavy machine gun,
below. It delivers potent wol-
lops against lew-flying enemy
aircraft, such as dive bombers
or planes on strafing missions
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ree Sniper IS A[ll'lﬂﬁt IIlViSibIE diffuses into, another. In the new
R . process, the metals that form the
In His Speckled Suit alloy are vaporized and condensed,
o ¥ one on top of another, in layers on -
. i a glass slide. With the metals de-
posited on the back, the obverse
side becomes a mirror, just as a
glass backed with silver or mer-
cury shows a reflection. The slide
is then reheated until diffusion be-
ging, and the progress of one film
of metal into the other is measured
by a photoelectrie cell, which re-
cords the change of light density
upon a recording ammeter. The
lowered reflection is a measure of
the speed of diffusion of the two
metals.

— ¥
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Clamp With a Sliding Jaw
Slips Quickly on Work
Easy and fast I‘E ﬂypff w%qz glu-

ing small parts together, a wooden
clamp now available has a sliding
jaw that holds tightly when
squeezed by hand, and releases
immediately on pulling the “trig-
ger." Handy for home workshops,
the clamp will not mar delicate
work and saves time in making
wooden articles, patterns, musical
instruments and novelties. They
SEE come in five sizes from four to 12

Even the sharp eye of the camera shows litfle distinction be-  inches long, giving from 40 to 100
tween this sniper's speckled suit ond the bark of the tree pnundspressure.

Trying to make themselves felt but not
seen by the enemy, snipers training withan _
air depot camouflage group try out vari- _
colored clothing to conceal their presence
from the sharpest eyes. One motley suit

worn by a tree sniper near llan Field -
makes him almost invisible by blending hi
form with that of the fungi-covered trunk.

Joining of Metals in Alloy Visible
By "Thin Film” Process /
Something never before seen—g‘é agjal

mingling of two metals to form an alloy—
has been made visible by a “thin flm"
process developed by Dr. Howard S. Cole-

man and Prof. Henr eagley of the
Pennsylvania State College. The process

shows in seconds, or minutes at most, what
formerly took months to learn, namely,

: Alternate squeezes at top and bottom tighten clamp;
how ’:arfl&ly one metal spreads through, or g pull on the “trigger” releases pressure immediately
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Adjustable “Catwalk” Helps Service Airplanes ,

f” (ead

of
¥

For the convenience of
ground crews that service
airplanes, an adjustable
scaffold may be extended
to form a straight “cat-
walk” from which an en-
tire wing ean be reached,
or assembled in U shape
for work on the engines.
Mounted on ecasters, the
platform is easily moved,
but there are four “feet”
which lock it immovably
on the ground in working
position. Sections of the
platform floor are hinged
so they may be opened to
provide a well for the
propeller, permitting the
engine to be tested with-
out removal of the entire
scaffold. When it is to be
stored, it folds compactly
and takes little space.

Folding scaffold, top, forms
a catwalk at two sides and
front of engine; bottom, it
is odjusted in straight line
along edge of a wing

Mechanical Cotton Picker Helps Conserve Man ower
'\ After nearly 40 years in the development  fort as an important labor saver. Two In-* O
process, the newest type mechaniecal cotton  ternational Harvester ers working on
picker is finding usefulness in the war ef- a plantation near Clarksdale; Miss,, have
released many toilers for
duty at both the fighting

and production lines. At /7
present the operation of

these machines is limited ‘—%"

to areas where cotton gins
are equipped with special .
cleaners and driers which

have been developed for )
processing the mechan-
ically picked cotton.

A poir of the latest type
mechanical pickers heading
through field in a recent
test. The ome in front, it is
said, ean do the wark of 50
te B0 men. Portion of the
field at left has been picked
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Left, exomining a vat‘mb"lé
choke arrangement that is
Frﬂtl-d an lhnigun muzzle

Deepsea reel has high gear
for reeling line rapidly,
low for pulling in slowly

FIRST AID RUVILR:

N

o GUNS nt TACKLE

v B]f C. B. Harrison _

_ Duting Expert
-ﬂu‘l’mnnhllg Eluh of hu'l'lurn Califarnia

%&‘-’cﬁoé‘g J:::Tﬁ o um:ﬂnne{ ?L
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tonight would to take your
fishing lines off the reels and coil
them loosely in a cardboard box for
storage. Tie a piece of string around
the end that comes off the reel first

50 you can reverse the line when you
put it back on the reel.
Another after-dinner job is to take

your gun apart, wipe it elean, and oil

it. This should be done every month;

not just once a year. Leave plenty of

oil inside the barrel but don’t plug the

ends with oily rags. This common

mistake promaotes sweat and rust, N
You won't be able to buy much in

the way of sporting goods and tackle

until after the war. Dealers are al- m

ready sold out on many items. Now g

is the time to start taking extra care

Clomps are otoched to the toes of skis to !
hold them at the proper curve when not in use
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of what vou own. Never
allow a fishing line to dry
on the reel. Strip off the
wet line and let it dry
thoroughly in the shade.
If the line has been used
in salt water, wash it sev-
eral times in fresh water
before drying. Hooks that
have been used are sure
to rust, so protect them
with oil or grease when
putting them away.
Leaders should be dried
and stored in loose coils.
Rods should be hung by
their tips. Don’t lean
them against a wall. It's
a good idea to varnish
them once a year. Your
flies are safest when you
put a mothball in among
them. When vou store
away your reel disas-
semble and clean it with
kerosene, and after it has
dried thoroughly, wipe all
parts with an oily rag,

Guns are doubly valu-
able these days. When
you go after game, make
every shell count. Shells
are scarce, and meat that
vou knock down yourself
helps solve our food
problem. Take a trained
dog when you go bird
hunting. A dog can nose
out eripples that you
would swear had gotten
away. I got four fat
pheasants one morning
without firing a shot, sim-
ply by ranging across a
field that had been shot
over at davbreak by a
group of hunters. They
hadn’t been able to find
the birds they had erip-
pled and my dog traced
four of these.

A dog loses his power of
scent in dry, dusty hunt-
ing. Carry water with
you and give him a drink
now and then. That keeps
hiz nose wet and allows
him to work better. Your

APRIL, 1943

Here is o compressed-
air harpoon gun used
for shark fishing. Air
is discharged into
barrel behind the
harpoon by means of
electromagnetic valve

Oceon fisherman's
choir and reel made
of Lucite plostic on
aluminum alloy bose.
Rod bwutt is integral
with reel, has chuck
at top for seating rod

Spear head, feather
jiaz aond the rubber
fish with a heok in
its tail are part of
the tackle one fisher-
man uses to catch big
gamao nf the ocean




Battery-driven outboard engine has
electric motor in streamline housing in
front of screw. Cronk is for slow speeds

dog may travel ten times far-
ther than you do when hunting
and his museles are knotted
and sore at the end of the day.
Before feeding him, brush his
coat and knead his legs and
shoulders.

In the field, pick up all your
used shells. Center fire car-
tridge cases can be reloaded.
Even reloading materials are
scarce, but many gun clubs
have the equipment and some
still have materials for reload-
ing. If your local police depart-
ment has a pistol range they
probably reload their ear-
tridges and may have tools and
materials for your size as well.
If not, they probably can tell
you where to get the gear you
need. Be sure to use the right
materials. If you load shotgun
shells with pistol powder, for
instance, you are apt to blow
up your gumn,

A rifle or any other sort of
gun can blow up with disas-
trous results if the barrel is
plugged or stopped up. It's al-

68

ways a good idea to open the action and
sight through the bore from the rear to
make certain the gun is clean before tak-
ing it in the field. One man didn’t know
the barrel of his brand new gun was full
of grease and he blew the gun to pieces and
injured himself the first time he fired it.
Snow has probably burst more gun barrels
than anything else. A careless hunter gets
a little snow packed in the muzzle, and
another “hunting accident” occurs. Twigs
or mud are just as dangerous.

If you are using old ammunition there is
always a chance that a cartridge will hang
fire. It may delay and not explode for 10
seconds or up to a
minute after vou have
pulled the trigger. The
best thing to do is to
keep aiming at the tar=-
get for at least 20 sec-
onds. If it hasn't fired
by then, point the gun
at the ground and keep
the breech closed a full
minute before opening
it up and extracting
the cartridge. The big
danger in a hang fire
is that the shell may
explode just as you are
opening the breech.
Another thing, never
use modern high pow-
er shells in an old Da-

Left, fishing rods should be
hung by tips instead of lean=
ing against wall. Below, re-
paint decoys every season
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mascus twist shotgun.
Those guns are works of
art, but the barrels won't
stand the pressures of
modern powder. Such a
shell may unwrap the
barrel or blow it to pieces.
Don't do any dry snap-
ping, or trigger pulling,
without a shell in the bar-
rel of a rifle or shotgun.
That's a good way to
break the firing pin.

Few gun barrels are
perfectly straight. That's
the reason why, when you
get a new gun, you should
sight it in. Fire it a few
times on a target range to
learn just where it points
and you can become fa-
miliar with how the sights should be set
and held. This sighting-in is advised be-
cause it is impossible to keep the long drill
straight when a barrel is being bored. The
gunsmith first bores the barrel out, then
machines the exterior away in the same
line as the bore. After that he may sight
through the bore and rap the barrel a few
times with a mallet to help straighten it.

A rifle bullet can do more damage at,
say 100 yards, than it can only 10 or 15
vards away from the muzzle. The reason

This rifle has a split barrel that burst becouse of stoppage. In this case
the hunter was net injured, but proper care will prevent such mishops

is that the bullet is unstable when it first
leaves the gun and it takes considerable
distance to settle down to straight flight.
First the tail of the bullet wobbles around,
describing a circle, then the whole bullet
takes on a small corkserew motion. Finally
the spin imparted by the rotation grooves
inside the barrel takes charge and the bul-
let settles down to straight, even flight.
Few hunters or fishermen have thought
of canning the meat they bring home,
[Continued to poge 154)

Left, a good rubdown with saddle soap will preserve leather goods. Right, reloading tocl that seats
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new bullet an used cortridge cose after new primer has been installed ond powder poured in
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"Trafflc Cop” Directs Crﬂsqmg a;c( P}rar‘;[e'Eg Plant

Vehicles scurrying between plants of airplane firm are aided by "“traffic cop” at busy infersection

Traflic is so heavy at the Boeing Airplane messengers toting light parcels, large semi-
Company’s plant at Wichi that a trailer trucks, smaller flat-bed trucks, and
Fuard is posted to prevent tie-ups at the a sidecar motoreycle bearing a guard as he
intersection of two busy lanes. Among the travels from one sentry post to another or
wide wvariety of riders and vehicles are does liaison work between plants.

%,

Pre-Fllght Gllder Trams Student Wlthﬂut aving Ground
: [ _ L= Students 1 ﬁngé { e f::tzt?r”

ciples of flight can be spared the
risk of a crackup by “Aying” a
glider that never leaves the
ground. Seated at the controls,

T the beginner may ascquire what

amounts to experience in handling
) e a plane in actual flight, while an
A automobile tows the pre-flight
35 training glider on a level field in

utmost safety.

Dive Bomber Seat Saves

Pilot From *“Blackout”’
Pilots in dive bortm ‘ifﬂlfhj

able to pull out of their dizzying
plunges with less chance of losing

Student learns proper use of plone controls in pre-flight : ;
training glider which is towed around field by automobile consciousness from violent and
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sudden changes in blood cireula-  Portable Lights for Landing Field
tion in their brains, if promises
held out by an automatic pilot’s Made in ”Backyard” Sh(}ps
seat, patented by Frederick P. Dil- ) AR W o
lon of Tos Angeles, ave fullilled, A [ A W S e NEEay

“hinged back flis to let the pilot
down to a supine position just be-
fore the plane reaches the most
critical point in its dive. As the
plane climbs out of the dive, a hy-
draulic eylinder automatically re-
stores the seat to normal sitting
position. The invention includes a
gyroscopic mechanism that takes
over control of the plane at the
instant the pilot releases his bomb,
maintaining automatic flight until
the danger of “blackout” is past.

by

Sapper’s "“Divining Rod”
Locates Buried Mines

el
Digging up lan?rgl{ﬁes";nd re'r?:

dering them harmless is the task
of mine sappers whose work de-
mands a high degree of skill and
plenty of courage. First it is nee-
egsary to locate the hidden mon-
sters. For this purpose the British

army in Egypt and Africa has used
a special detector, the construe-
« tion of which is a guarded secret.
|
~

JMO'I.IH'L’EC‘ on a long handle, the Lights mede in many smell shops are assembled for inspection

detector is swept over the ground Hundreds of portable landing lights produced for

_ahead of the advancing troops, and  the Army Air Corps in garages and backyard ma-
§when it comes within range of a chine shops are brought together at the plant of
~*bomb it sounds a warning in ear- _Lights, Inc, of Los Angeles for checking by army
~ phones worn by the user. inspectors. Acting as a clearing house for produc-
tion of small-size articles needed
by the army and navy, this com-
pany has opened up vast untapped
resources offered by 450 small
sub-contractors in its vicinity—
backyard plants, machine chops
and garages, These small shops
are capable of manufacturing ma-
terials that would require a sin-
gle plant of from 10,000 to 15,000
workers and from five to ten
million dollars worth of unobtain-
able machinery,
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A new 3,000-ton Danish freight
ship is driven by a 950-horsepower
Diesel engine using producer gas
: . " instead of oil, the gas being gener-
Detoctor, et left, finds mines, and sappers dispose of them  ated aboard ship by burning coal.
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R. A. F. Tries Out a Downed German F'ig_hter

EXPLOSIVE CMARGE

P

TO BLOW OFF 3
COCKPIT muiu’/,,- 4
STRESSED
METAL SKIN_
r P '.--.. '.T\" .-'

| ATTERY
TRIMMIMNG TAB =) 1 E_ GASOLIME
+rCAN ONLY BE - B o f J__ &EoF| FILLER
ADJUSTED ON | aus ey g - | = (e

| THE GROUND) | S’ = & | : #

CONTROL
LEVER

v, SELF-SEALING
Gl GALLOMN
FUEL TAMK

} F..‘. SPEED .
im—_-_?‘m THE PILOT 15 SEATED LEANING BACK WITH
20,000 FT. ' HIS KNEES HIGH TO REDUCE EFFECT OF

-y GRAVITY Ti GUM TRIGGER IN
L '3?5 MPH. m:!fl ?Imm'l.'! ACCELERATING SATETY FOSITION )
‘;t!:m A 3; | o —— ol =i COCKING - = = e

. . BUTTON

14,000 FT. FUSELAGE .
09 GUNS s
14000 FT- | spepp SELECTOR

GUM
FIRIMG
TRIGGER

SWITCH
FOR ANT
PAIR OF

PECREASES
$2.000 FT. WITH LOSS
- OF HEIGHT

. GUNS IN

i FT. il ACTION
& pincHy F POSITION
8,000 FT. PACK

SPEED AT

&,000 FT. "ir'" .
L e Y 328 MPH,

4, . INTD ——
00T ERNET

L
THE COMTROL LEVER
2000 1oUCHE E.
AT 110 MEH, }

Although a great fighting plane, tests of reaches top speed, the sky fighter is for-
a German Focke-Wulf “F.W. 190" which midable only above 16,000 feet. Drawings
landed intact in England, reveal it to be above indicate other interesting and out-
somewhat less than the phenomenal ship standing features, and the inset, extreme
at first believed. At itz best in altitudes lower righthand corner, shows some com-
between 20,000 and 24,000 feet, where it parisons with Britain's Spitfire. Although
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CBULLET-PROOF GLASS

Pilot “Blows Up” Hood of Cockpit to Bail Out

2h 1. THICK 2 . 7.97 MM. MACHINE GUNS | |

SYNCHROMIZED TO HRE
THROUGH PROPELLER
400 ROUMDS PER MIN,

QERLIKOHN

OM PRESSING COMTROL KEY “A"THE RAT
THE EXPLOSIVE CHARGE “'B" FRACTURES HOLDING ROD, AND THE
RUSH OF THE 5LIP STREAM F{IE

THE OPEM EMDS OF THE

COCKPIT COVER 15 BLOWN OFF 50 PILOT CAN Ball OUT
THE COVER 15 HELD IN POSITION BY TWO TUBES,

COME OM EACH SIDE

OF THE COCKPIT

- B . r :'r'-. '1“‘:. ...:.|

CHET 15 DISCONMNECTED,
COVER BACKWARD OUT OF

N\

the electrically operated undercarriage is
rated among the best, aerodynamically the
ship is poor, being hard to fly owing to its
high landing speed. Provisions for the pi-
lot are good., He can bail out quickly by
jettisoning the whole cockpit hood at pres-
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ARMORED RINGS
COVERING FRONT
OF EMGIME

14.CYLINDER AIR-COCLED
RADIAL MOTOR

YARIABLE PITCH
= PROPELLER

sure of a key. Total weight of fire from
the four cannon and two machine guns
amounts to about 610 pounds a minute, but
is less effective than might appear because
of the short machine-gun range and poor
hitting power of the Oerlikon cannon.
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A1r-Propelled Boat Rescues Flyers on the Nile
/1 é§

PV -ii--c.?'} A o _.J-ra-t.~-r

Driven by an air propeller and riding on pontoons, rescue boat is efficient in deep or shallow water

Sky fighters down on their luck and
foreed to land in waters of the Nile delta
depend for quick rescue upon a hydroplane
operated by the Royal Air Force. Skim-

ming over the surface on seaplane foats,
the craft receives power from an airplane
engine and an air propeller mounted at the
stern. Top speed is about 15 knots,

Plane Model With Control Stick Shows How It Is Flown

Aviation students ecan now obtain a
“huild-it-yourself" airplane model of the
P-39 Airacobra with cockpit controls that
operate ailerons, rudder and elevator just

r W a1

as on full-size créf{ ‘iif!/lth it the builder
interested in preflight training can “take
the stick” and adjust the controls to the
proper position for various maneuvers as
shown in an illustrated
booklet accompanying
each kit. All of the parts,
made of non-eritical ma-
terials, are in finished
form and need only to be
fitted together, which can
be done in 90 minutes.
The tiny trainer has a 24-
inch wingspan.

Wiggling contrel stick on air-

plane model, built from com-

plete kit of parts, operates the

ruddor, elevater and ailerons
as on an aclual plone
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Aviation Mechanics Learn Commando Tricks
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You wen't find the exercise (obove) in the
mechanics’ manual for the army air forces,
but the men in training ot United Air Lines’
School of Aeroncutics learn that excellent
physical condition may play an important part
in getting o plone aloft in a hurry, Soldier
mechanics drill an a 100-yard uhnt‘:tlr: coursa [Pl

i A

Wt

Army mechanics don't stop
for anything like a wall
{above) if ¥ happens tfo
be between them and their
planes. It's uwp and aover
in drill ot Qaokland, Calif.

Abhove, three mechanics toke
a hurdle on the “commanda’’
course which is laid out on
rough ferrain with plenty of
leose reck and sond surfoces
sueh as might be found at an
air field in distent combot
zone, The course boasts one
seven-foat wall, barbed wire
entanglement, maze of poles
and o deep pit spanned by a
5ing|u IQ‘H- At und n'F course
(right) mechanics swarm
about planes getting them
under a shelter or ready fo
take off, The record fime for
the course is 18 seconds
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SHAKEDO

Shipbuilding has undergone a revelution; vessels to-
day are built in ports and then assembled. Here an
entire deck section iz lifted into its place by crones

Propeller and rudder of a new Liberty ship ready for
the launching. Soon the screw will be turmning at
full speed in a six-hour steam trial at the dockside

N CRUISE
\

By Thomas E. Stimson, Jr.

LIKE to go aboard for the shakedown
cruise on one of America’s brand new
Liberty ships?

All right. Here's one at the California
_Shipbuilding Corporation’s yards at San
Pedro. Steam is up and the propeller is
already turning over slowly as we show
our passes and climb the gangplank. A few
weeks ago this ship didn't exist; today she
is pomplete in every item. Tomorrow she
will be loading cargo for our forces in Eu-

rope or the Orient

Right now the vessel is about to begin
her steaming trial. Full speed ahead for
six steady hours. The ship trembles a bhit
as her propeller thrashes over faster and
she strains against the hawsers that hold
her in the dock, When do we cast off? We
don't. The ship will stay tied to the land
for this sea trial. Ordinarily we would be
making the run at sea but an officer ex-
plains that the Navy is too busy just now
to furnish a protective escort.

Early tomorrow morning the vessel will
make a harbor run to test her maneuvera=
bility. Inspectors will measure the time it
takes to swing her head to port and star-
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board, both going ahead
and going astern. She
will drop her anchors and
pick them up. Then will
come the ecrucial “erash
stop” test in which the
engine is thrown from full
speed ahead to full speed
astern as fast as the engi-
neer can wind down the
throttle wheel. The pur-
pose is to see in how short
a distance the ship can be
brought from full speed
ahead to a dead stop. The
superstructure shakes
and groans as the pro-
peller goes into reverse.
White water piles up un-
der the stern and the ship
loses way and stops.

Later, an hour or so is
spent adjusting the com-
passes and checking the
radio installations and the
ship is returned to a pler.
Even while the experts of
the trial board are filling
out their reports, her
brand new eanvas hateh
covers are pulled off and
the cargo booms begin to
bring war materials on
board. Provisions for her
first voyage are trucked
to the wharf, the halance
of her crew are signed on,
and the old broom at her
masthead that shows she
has passed her trials is
hauled down. The vessel
is ready to sail.

The 10,500-ton Liberty
ship Joseph N. Teal was
delivered to the Maritime
Commission, ready to go
io sea, two weeks to the
day from the time her
keel was laid. Similar
vessels since have been
built in less than a week,
These remarkable rec-
ords were made at the
Henry J. Kaiser vards at
Portland, Ore., and were
made paossible by the pre-
fabrication of large sec-
tions of the vessels that

APRIL, 1943

Above, swinging a gun aboard a Liberty ship. Hundreds of American cargo
vessels are being armed ogainst the U-boat raiders that infest the sen
lanes and enemy planes that sweep out from Ewvrope. MNavy-trained gun-
ners man the weapons. Below, Liberty ships at Califernia shipbuilding yard
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Above, the main switchboord in
engine room of a Liberty ship

were then moved into
place on the ways by
tremendous eranes.

The technique of as-
sembling ships by sec-
tions is still growing and
the goal of shipbuilders
is fo prefabricate and
preassemble even larger
sections. For instance,
the superstructure of a
Liberty now takes a cou-
ple of days to move into
place and assemble. The
builders foresee the time
when this entire amid-
ships superstructure,
consisting of armored
bridge, navigation and
radio quarters, offices,
galley, and sleeping
quarters, will be assem-
bled on the ground in
one huge complete unit,
then picked up by cranes
and dropped into place
on deck, Then it will be
necessary only to weld
the great unit to the ship,
paint over the fresh
welds, and connect up
the pipes and electric
wiring.

A ship is far from com-=
plete on the day she is

78

launched. Most of her
machinery, including the
engine and boilers, is in
place, but none of it is
connected up. The
launching ceremony is
hardly over when tugs
nose the new hull into the
wet basin and the outfit-
ters take charge. The
outfitting erews have a
million and one jobs to
perform and each detail
must be done just right
even though the men are
racing against time. The
first big job is to line up
the tail shaft with the
boring of the stern frame.
The shaft bearings are set
up, chalked, and shimmed,
the thrust bearing is lined
up and adjusted and
finally the main engine is
lined up with the shaft.
Meanwhile, other out-
fitting erews are complet-
ing the installation of the
water, steam, air and oil
lines. Inspectors are right
behind them, giving each
tank and pipe line a hy-
drostatic test. Crews of

Skid fromo (left) holds life raf!
peoised ready to slide into water
at instant rope is cut. Below,

outfitting engineers line up pro=
peller shaft with bering of frame




joiners are busy in the superstructure, fin-
ishing up the carpentry work, installing
doors and bunks, running electric cables,
and fitting out the galley. Electrical in-
spectors test each generator and switch-
board as soon as it is connected up. Ship-
wrights meanwhile have been installing
the anchors and anchor chains, and riggers
have brought the booms and cargo han-
dling equipment on board and are install-
ing them in place. The life boats and life
rafts are swung up on deck and tested for
guick operation.

Now the navigation egquipment is brought
on board and attached to the ship. The ra-
dio, radio loop, depth finding equipment,
compasses and binnacles, steering gear,
navigation and signal lights, and flags are
all made ready for use. The engine room
telegraph is connected, the telephone sys-
tem is installed, and the deck guns and
other protective equipment are put in
place. Twenty-four hours a day the work
goes on. Has the typewriter been put in
the radio shack? Has the rules-of-the-
road chart been hung up on the bridge?
Not one detail must be forgotten, from the
installing of screens across the ventilators
and the hooking up of the anti-magnetie-
mine belt to the installation of the tiny
davit on the bow to which the Suez light is
to be attached any time the wvessel goes
through the Suez canal.

By the time bedding has been installed

Deck officers hoist an old broom to the masthead of
a Liberty ship, signaling successful finish of sea trials

in the bunks, silverware and dishes have
been placed in the galley, and the final
painting is being completed, Calship’s port
engineer and his erew come on hboard,
Members of the Maritime Commission trial
board aceompany him to test and prove the
ship. The boilers are fired, steam is raised,
{Cantinued fo poge 158}

Beyond the aft gun plotform of o Liberty ship, three other vessels of identical design are being completed

Photo from T, 5. Marltime Commission
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“Para-Canine” Earns (ngs
By Repeated ]umps
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Masecot at Fort Benning making a “four-peint’ land-
ing after leap from plane. He weighs ninety pounds

After making five regulation parachute
jumps, Max—full-fledged mascot of the
505th parachute infantry at Ft. Benning—
has been given his silver wings by Col
James M. Gavin. His first jump was taken
in the number two position right behind
Lt. Clyde Russell, who was jump master.
It's said that all paratroopers sweat on the
second leap, and, although he was no
“door-freezer,” the 90-pound canine
toughie seemed to experience nervous re-
actions that were almost human, Ensuing
jumps were taken in style, which qualified
him for the "chutist mascot rating.

Cement and Wood Fiber Mixture
May Build Future Homes

Building material made frnm mt&e'
of cement and a specially ground wood
fiber is being studied by Robert C. Brown,
_dr., director of the Chicago technical de-
?Elﬁpment section of the War Production
Board, for possible use in building low-
¢ost homes. The fiber, made from lumber
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waéte or inexpensive woods, is mixed with
ordinary cement to form a material called
“fibercrete,” which weighs one-half to one-
third as much as concrete and has two or
three times its tensile strength. It can be
sawed, is resistant to fire, is less brittle
than concrete and absorbs less water than
concrete. Most significant wartime appli-
cation of fibercrete probably would be in
runways for heavy bombers and for rapid
construction of shelters at military bases.

Asbestos Gloves Are Air Cooled
For Handling Hot Lamps

Sealed-beam headlamps carried out of
an annealing furnace on a moving convey-

or at the Wastinghouse Comgan§'e lamp
division in East Pittsburgh are so hot they
scorch hands even when protected by as-
bestos gloves, and something had to be
done about it. One day a department em-
ployee, getting a permanent wave, noted
the beautician using an air hose to cool her
hair. Borrowing this “air-conditioning”
idea, a low pressure air hose was extended
into the gauntlet of each glove to provide
circulation of cool air, which carries off
the heat. Besides ending the scorched-
hand hazard for operators who remove the
lamps from the conveyor, air circulating
inside the gloves gives less shrinkage in
the lamp glass because it permits ehange
in the pre-heat tem emlum

Low pressure hose extends into each ashestos glove
with coel air to prevent burns on hands of worker
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Sailors Ride Ack-Ack Mount to Learn Gunr.uaeryr

In a four-month course
ordinary seamen are
turned out as antiaireraft
gunners at a naval train-
ing school in England for
service on board mer-
chant ships. They start
their training at the sights
of an antiaireraft mount-
ing, minus the gun, which
has been erected at the
seamen's school.

British seomen at sights
of antiaircraft mounting
at naval troining school
where they learn to man
guns on merchant vessels

Am:rfg the bad néwfs“
for the Axis powers is a
new self-propelled tank e~
destroyver that has al- il

ready gone into action for s
the U. 8. Army. To rip

the enemy's armored *
equipment it packs a vi- 1

cious 105-millimeter gun,
and also carries an anti-
aircraft gun for defense
against strafing planes.

Antigireraft gun gives this
lethal machine protection
against enemy planes whila it
trains big center gun on foe

Wrap-Around Clamp for Hose Snaps Into Place With Leakpmof an_

Snapping easily into place with a twist
of the wrist, a hose clamp now available
saves bothering with nuts, threads and
pivots., After a simple adjustment, the
wrap-around elamp locks itself with a se-
cure and uniform grip. Made of stainless
steel resistant to erosion and material fa-
tigue, the clamp is suitable for application
to fluid supply hose that must be connected
firmly to end assemblies, metal hydraulic
lines, or even the garden hose. It may be
left in place or used over and over again.

Connecting hose with steel clamp which snaps
on in jiffy and locks with uniform pressure

P
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- SOUP’S ON
at the ZOO
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Lost call for breakfast (herring ond dog food) . i B"?'

brings trioc of 1,800 pound kodioks to attention
Wayne Whittaker

JALATES that must
be tickled everyv day
at the zoo range from
gorilla to humminghbird;
from the binturong of
Sumatra and the giant
panda of Szechwan Prov-
ince, China, to the polar
bear and the penguin.

A blueprint for feed-
ing a zao full of mam-
J'|'|:-!].‘-', T'L'[‘Jhli_‘.-j-g and hbirds
from every corner and
climate in the world is as
intricate as plans for an
ocean liner. When the
curator makes out his
menu it includes more
than a hundred zeparate
food items. Among the
strange ones are blue
clay for the kangaroos

“Ah,"” roars Bebe, giant hippo ot Chicogo's Brook-
field Zoo os keeper literally tickles her palate
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and thistles for the cam-
els. The anteater, whose
name suggests a simple
diet, won't touch ants. He
prefers a porridge of milk,
green bone paste, bana-
nas, defibrinated blood,
sweet potatoes, eggs, cod
liver oil and almost ev-
erything within reach ex-
cept the bars of his cage.

Other animals and rep-
tiles have individual
idiosynerasies that com-
plicate the bill of fare.
FRobert Bean, curator of
mammals at Chicago’s
Brookfield Zoo and rec-
ognized in the zoo-keep-
ing world as an authority
on the care and feeding of
wild animals and reptiles,
recently had a python
“personality and food
problem” to handle.

The zoo was presented
with a pair of waluable
pythons, giant snakes of
the earth, by a wealthy
sportsman who had raised
them on his estate.

“The only trouble with
the pythons was that they
wouldn't eat,” said Mr.
Bean. “After several
months we became wor-
ried. We'd tried every-
thing we could think of—
choice fat rabbits, chick-
eng, ducks and other
poultry—but the pythons
just pushed back their
plates. Finally, I called
the man who gave them
to us. He told me the py-
thons had been raised on
chickens and always had
good appetites.

“Snatching at a straw,
I asked him what kind of
chickens he raised on the
estate. He said White
Leghorns, At that time
we happened to be buy-
ing Plymouth Rocks and
Rhode Island Reds. Well,
I went out and rounded
up some White Leghorns.

APRIL, 1943

Leaning over o 14-foot fence, Jack
the giroffe nibbles on o tasty leaf

Bottle-fad Joey (year old kangaroo)
was tiny as meuse when “adopted”

This hungry resident
of primate house, be-
law, helps himself as
keeper holds tray of
frash fruit and letuee



Karenga, believed to be the only tame rhinoceros in world, accepts
rye bread from her Brookfield keeper. Most rhinos are ferecious

Five-day-old zebra colt [obove) takes time out for dinner o its
mother, Maude, pricks up her ears ot cameraman. Below, anteater
with elongated snout sips @ bowl of porridge containing milk, bana-
nas, green bone paste, eggs, ete. He furns up his nose and refuses ants

You should have seen the py-
thons gobble them up. What
they were doing was holding
out for their favorite leghorns
and they've thrived ever
since. The python, by the
way, is a quiet and good tem-
pered fellow. He sleeps most
of the time, rousing himself
every two or three months to
shed his skin and eat a meal.”

The poultry connoisseurs of
the reptile house are a far cry
from the bears and hippopot-
ami—the easiest animals to
keep and feed. The bear is the
most omnivorous of all wild
beasts, relishing and thriving
on meats, fish, fruits and veg-
etables alike. He breakfasts
on dog biscuits and carrots:
supper consists of several
loaves of whole wheat bread,
apples, fresh fruit, more car-
rots, meat or fish. Between-
meal snacks, provided by the
public, may include a dozen
boxes of candied popcorn and
10 bags of peanuts. Wild ani-
mals will never overeat like
their domestie cousins, ac-
cording to Mr. Bean, and that
is why the publie is permitted
to feed them indiscriminately.

The huge 1,600-pound ko-
diak bear consumes ahout 35
pounds of food daily during
the summer and averages less
than three pounds a day in
winter. Like other bears, he
will sleep for two or three
days at a stretch in winter.
Mr. Bean belongs to the school
of thought that says no bear
hibernates,

The hippo lives on moun-
taing of alfalfa, oat and bran
mash, chopped roots and
greens. A sick hippo is an un-
known quantity—a quantity
of some 4,000 pounds.

Another zoo giant with a
tremendous appetite, but
lacking the hippo’s excellent
health, is the elephant seal
This 3,200-pound aquatic can
polish off 100 pounds of mack=-
erel daily during the warm
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months. Plague of the big seal
is ulcers. Reggie, the late ele-
phant seal at Brookfield, used
to go on a voluntary three-
week starvation diet every
summer to clear up his uleers.

A giant panda cub is fed
like a baby on milk, strained
vegetables, corn sirup, cereal,
halibut oil and malt. As he
grows older, spinach, chard,
celery, carrots, apples, toasted
whole wheat bread, green
cornstalks, bamhboo and corn
meal are added to the diet. A
panda will never touch meat
or fish.

Of the few pandas exhibited
in this country, the Brook-
field Zoo has had three. Mr.
Bean, who pioneered in con-
cocting a diet for panda cubs
with the famous Su-Lin, be-
lieves the reason pandas die in American
zoos at an early age may be traced to the
rarefied atmosphere of their native hahitat.
A panda's lungs are half again as large as
those of an American bear the same size,

Zoo keepers had difficulty in raising kan-
garoos, too, until it was discovered that
clay from deep tunnels or river banks is
eszential to their diet. Without it they

APRIL, 1943

“Every mon for himself" is polar bears’ motte as they line up while a keeper pitches food. Note deep pit

Sl e

Robert Bean, curator of mammals ot Brookfield, offers four-year-
old panda, Mei-lan, & bouguet of bamboo which she eats like hay

develop a jaw disease that is often fatal.
“Ouwr group of 42 kangaroos eats 100
bushels of blue clay a year,” said Mr. Bean.
“I don't know why it is good for them, but
it is—perhaps some mineral content.”
Don't get the idea that kangaroos live on
clay alone. Their hearty diet ineludes
rolled oats, whole wheat bread, chopped
apples, sugar beets, carrots, boiled pota-
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will be followed by a few smelts and frogs. He's from the Sudan

toes, bananas and plenty of leafy clover.

Brookfield's 700 animals consume more
than 100,000 pounds of frozen horse meat
a yvear. Frozen meats and fish are consid-
ered the greatest safeguards to health. The
biggest meat eaters are tigers and lions,
each grown animal devouring between 12
and 15 pounds daily. Another member of
the cat family with a fondness for meat is
the binturong, or “bear cat,” who spends
his non-eating moments snoozing in a tree.

Among the hay and grain
consumers are the zebras, ele-
phants, camels and giraffes.
The zebra is a lazy fellow who
is content to chew his alfalfa
guietly unless it happens to
be snowing. Despite his Afri-
can habitat, the zebra has a
childish urge to romp in the
snow. Camels prefer the
coarsest kind of hay. Dried
thistles, resembling bouquets
of needles, are camel delica-
cies. The giraffes, browsers
by nature, prefer leafy alfalfa
and the leaves of ocak and ma-
ple trees. Giraffes also are fed
milk and a porridge of oat-
meal, corn meal, molasses and
salt. The rabbitlike hyrax, or

Friendly Miss Congo, eight-year-old
gorilla, sniffs at offering of candy
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coney, becomes nervous and ane-
mic when dandelions are omitted
from his feed box.

The daily ration for the monkey
family—rhesus, chimpanzees, go-
rillas and some 30 other variations
of the elan—ineludes fruits, cere-
als, vegetables, spinach, lettuce
and soy beans. The smaller spe-
cies also relish insects and a little
meat, but the larger the animal the
less carnivorous he is. Gorillas
loathe the sight and smell of meat
or fish. If a gorilla becomes oh-
streperous, a fish dangled on the
end of a stick will send him quak-
ing to his cage. Gorillas love cof-
fee and fruit. When Suzette, a
member of Brookfield's gorilla
family of three, recently had
pneumonia she existed on a mere
three dozen oranges and a pint or
two of coffee a day.

All zoo animals are given ecod
liver oil in winter. The monkeys receive it
the vear around—not because they need it,
but because they develop an intense dis-
like for it if removed from their diet dur-
ing the summer. The monkeys are notori-
ous “apple shiners” and learn to ingratiate
themselves with their feeders in the hope
of an occasional tidbit,

The big snakes live mostly on rabbits and
poultry. The two pythons with a taste for
White Leghorns are not the only residents
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of Brookfield's spacious reptile house with
diet eccentricities. An anaconda once re-
fused food for 11 months. One day a truck
driver ran over a cat. Apparently it was
what the big South American boa was
waiting for, because his menu since that
day has had only one item—dead cats.

The boa=-constrictor, who seeks his nat=-
ural prey in jungle treetops, has a prefer-
ence for pigeons or any tree-roosting hird.
The big cobras (Grandpa cobra is 18 feet
long) are satisfied with a dozen rats about
every six weeks. Their neighbors, the alli-
gators, dine on fresh meat and fish,

Feeding 1,200 birds of some 400 species
is the job of Curator Karl Plath at Brook-
field. The small softhilled birds consume
a great variety of seeds—hemp, millet,
rape, sunflower—and grain as well as ba-
nanas, apples, boiled sweet potatoes and
grapes, Satisfactory substitutes have been
found for many seeds formerly imported.

The birds eat more in proportion to their
weight than any other zoo creature, The
expression “birdlike appetite” is a mis-
nomer, says Mr. Plath. Some of the larger
birds, shoebill storks and penguins, are fed
fish. The penguins receive one drop of io-
dine a day which helps them fight mold
particles in the air. The mold causes pain-
ful corns on their feet and that is why they
walk with an exaggerated waddle.

Morve difficult to feed than the bird of
paradise and the exotic birds of the tropics
are the tiny North American humming-
birds. They are fed a mixture of butter,
scraps of lean meat and defibrinated blood.

In a single year the zoo's big commissary
handles 109,000 pounds of frozen meat,
106,000 pounds of bear bread, 3,510 dozen
eggs, 72,000 pounds of bananas, 47,000
pounds of apples, 39,000 pounds of carrots,
18,000 pounds of spinach, 13,000 pounds of
mackerel, 187 tons of alfalfa hay, 114 tons
of timothy hay, 40,000 pounds of bran, and
79,000 pounds of oats. Among scores of
other annual food totals are 405 skinks
(small lizards), 214 chameleons, 1,285 frogs,
2,500 pounds of canary seed, 45 pounds of
thistle seed, five quarts of worms, 7,000
mice, 15 pounds of ant eggs, 200 pounds of
yeast, 4,000 pounds of grapes and 180 gal-
lons of cod liver oil.

Another large item is peanuts—for the
public. On a busy day, 1,800 pounds are
sold on the bear “promenade” alone. Mr. |
Bean estimates the bears’ share is less than,f
10 percent. (
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Crystals Crated With Motor
Show Moisture It Absorbs

Blue erystals mean moisture has not reached engine

To detect any moisture encountered by
Wright Cyclone engines while in transit
between factory and destination, a bag of
silica gel crystals, pasted on a color chart,
accompanies each one as it is shipped.
When the case is unpacked, the color of the
crystals is matched with the chart. If the
hue is pink, inspectors examine the engine
to learn whether the moisture has affected
the power plant. However, if the erystals
correspond with the dark blue portion of
the chart, it is a sure sign that all is well
within the engine,

Groove Cut in Nut Saves Steel
Without Loss of trength )/

Mu of t h e
steel can be saved
in making nuts by
cutting a groove
across the top of
each one about
two=thirds the
depth of the nut.
The threads re-
maining on the
uncut sides provide enough holding power
and strength. A slight arch at the base of
the nut adds a locking feature that causes

the nut to bind under turning pressure.

IILnuk in the index to find where to buy

articles described in this magazine.
You Saw It in Pppular Mechamcs
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Tank and Gun *Doctors” Operate in the Field
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For want of a horseshoe naoil
a rider ond o bottle wers
once lost, according to leg-
end. Horseshoe mails aren’t
o impartant in keeping
medern mechanized units of
the U. 5. Army rolling, but
crack repair crews and parts
for tanks, guns, frucks and
even jeeps are vital today.
Much of the repair work is
done in the feld with mem-
bers of the crews keeping an
alert eye and eor far enemy
bambs or bullets, The men,
above, are repairing o 250
horsepower radial engine in
tank. Upper left, using spe-
cial instrument an antiair
craft gun fo reveal wheel
misalignment. Army mechan-
ics at front line basss are
noted for speed, ingenuity

. 8. Army Blennl Corps photos

.-‘:ﬁbﬂl'-'t-.. field |u|:|rEr_|:|Hun car
being uvsed to grease o tonk
at advanced base. Frequent
servicing of tanks, specially
on hot desert battleficlds, is
essential to keep these irsn
fortrosses in top fighting
condition to blast the enemy

“Hold i#l" sheuts mechanic
on top of tank as crew waork-
ing with repoir truck lifts
1.300-pound motor for quick
repc:ir job. Other equipment
far field crew includes new
mobile electric arc welder
used te “heal” batile scars
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H OLLYWOOD is making most

of its movies indoors this
vear. Daylime exteriors are apt
to be spoiled by the noise of
bombers and fighter planes on
patrol, and big out-of-doors night
scenes are prohibited by dim-out
regulations.

Pictures can’t be made at sea
or even along the beaches and
headlands. For security reasons,
not even water reservoirs can be
used to douhble for the ocean.

Under those circumstances,
how would you like to be asked
to stage a full-size ocean battle
for the sereen? RE.O. was faced
with that problem when it decid-
ed to film “The Navy Comes
Through.” The script called for
the firing of a big 5=-inch gun on
the deck of a ship, for near-misses
by bombs alongside the ship, and
for a storm and fog at sea.

First, the studio built a 125-foot
section of a full-sized ship inside
one of its sound stages. The ship's
deck is complete even to antiair-
craft machine gun turreis and the
big 5-inch naval gun. The gun
does everything except fire a real
shell, yet its materials cost only
220. The near-misses that landed

APRIL, 1943

MOVIE

Plane on wires will
dive through “cloud”
to "bomb" this mini-
ature oil-tank farm

gl

Inspacting scale model of plotting room for “Ecgle Sguadron.'”™
Below, filming action on deck of studic ship on sound stage

MAKE BELIEVE
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Jack Otterson, Universal itmﬁc:: art director, left, using periscope to study comera angles on

= —

sot model of “Forever Yours.” Right, big steel water tank used for filming undersea scenes

alongside the ship were simulated for the
screen by dumping 850 gallons of water
down a 40-foot chute built like a ski slide,
allowing the water to land right beside the
set and deluge the gun deck. The same
water chute contributed the big waves of
the indoor ocean storm. Ocean fog was
manufactured simply by spraying gquan-
tities of mineral oil against electric hot
plates that vaporized the oil into fine mist.

To make sure that the antiaircraft ma-
chine guns would fire perfectly, the studio
technicians fitted a spark plug inside each
and valved acetylene gas into the gun bar-
rel. Making and breaking the spark circuit
exploded the acetylene gas in a realistic
imitation of gunfire.

Another problem was to show bullets
from a German plane ripping into the con-
crete gun shield. This was done, not with
real bullets, but by drilling out each bullet
hole ahead of time, inserting a dynamite
squib in each hole, then plastering them
over. Set off rapidly one at a time by elec-
tricity, the squibs gave the effect of bullets
slamming into the conerete shield.

In a sea picture, of course, the ship must
roll and the horizon must rise and fall. In
this case both the ship and the horizon were
stationary, but you wouldn't know it on
the screen. The horizon shots were made
by pointing the camera at big glass slides
that moved up and down and on which the
horizon line and clouds were painted. A
huge sun are light, mount-
ed on a rocker arm, pro-
vided the illusion that the
ship was rolling. When
the are was swung back
and forth, shadows of the
ship's rigging moved back
and forth on deck,

All motion pictures, of
course, are illusions. Sets
and backdrops are mere
imitations of the real
thing, usually, yvet the art
directors who design
themn use them in a subtle

Water cascading over gun inside
sound stoge is poured down tall
chute, to give effect of heavy sea

Copyright R.EK.O.
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Copyright REK.O.

Preparing to shoot o scene centered obout the big naval gun on deck of ship "for at sea”—actu-
ally on studio sound stage. The five-inch gun which locks like real arficle cost only $20

way to do much more than an audience
realizes. Jack Otterson, art director at
Universal, explains that scenery or a set
can be used to help tell the story or fo
establish a mood which in turn will height-
en the effect that the actors are creating.
The art director may
even distort or exagger-
ate the furnishings of a
set to help establish the
feeling of a picture.

Thus none of the set-
tings in a Frankenstein
picture are quite normal.
They are deliberately de-
signed to symbolize the
weird and fantastic. On
the other hand, in a pic-
ture of the “Boys From
Syracuse” type, the art
department plays around
with conventional scen-

Machine gun on studio cruiser
spits real fire made with spark
plug and tank of acetylens gas
Copyright R.EK.Q.
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ery and treats it lightly to help provide the
humorous touch. Sometimes a set, such
as the office of an important man, is made
larger than it actually is, just to convey the
feeling of importance,

Getting a set ready for the actors and
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Filming closeup of bomb explosion for “Wake lsland,” Paramount's

comeramen work inside their specially designed bombpreof beoth

At "onchor” in Universal's back lot is this movie ship ready to buck

the flood that will rush down water chutes ot left. Below, adjust-

ing the pertable “windmaker” that produces South Sea hurricons
or Chicago gale with its hege tunnel and airplane-type fan

cameraman begins at the time
a picture script is decided up-
on. First the art director and
the producer break the script
down into scenes, then the art
department prepares sketches
to show the appearance of
each scene. Scale models of
large, ornate sets may be built
so that camera angles may be
studied.

These sketches and models
then go to the drafting room
where actual plans are drawn.
The plans show only two or
three walls, braced from be-
hind. If a ceiling is to be
shown in the picture it will be
made of muslin. A “hard”
ceiling would bounce too
many echoes back to the mi-
crophone,

Next, prints of the plan of
each set are sent to the con-
struction department and to
all the other departments that
will help prepare the set. A
print may go to the drapery
department if window drapes
are needed, another print goes
to the set-dressing department
that will provide all the prop-
erties, such as furniture and
fixtures. The plumbing de-
partment gets a print if
plumbing must be provided
to create a rainstorm. Fire,
wind and thunder are han-
dled by special-effects groups.

The construction depart-
ment rarely builds up a set
from brand-new material. It
has a storehouse full of differ-
ent kinds of fireplaces, for in-
stance, and long racks of full-
sized “flats” that represent
various interior and exterior
walls. Several of these flats,
with door and window open-
ings in the right places, may
be just the ones needed for a
scene after they have been
repainted,

In the new Deanna Durbin
picture “Forever Yours,” one
set consists of materials that
were used in 11 previous films.

(Continued to page 158)
POPULAR MECHANICS



Portable “stowaway” to supplement
closet-space shortage in compact living
guarters. Orange crales provide pi-
geonhole compartments for toys below
curtained wardrobe attached to wall

ERE'S a wardrobe that is of special

value to families living in small apart-
ments and rented homes, as it provides an
inexpensive way to relieve crowded closet
space and, being a knockdown affair, there’s
no problem at moving time. It can be im-
provised at practically no cost from a few
orange crates, serap lumber and some cloth.
Whether as many as five crates can be used
as shown in Fig. 1, depends, of course, on
how large a wall space is available. Mak-
ing the lower part is simply a matter of
fastening the crates together, side by side,
with strips across the top and bottom as

APRIL, 1943

shown in Fig. 4, and then fitting draw cur-
tains to the front. Note in Fig. 5 how the
strip at the top is spaced with cleats to pro-
vide room for a strong cord or wire to be
strung tautly between screw eyes for the

curtaing. Colored cardboard will do to
cover the exposed ends of the crates, thus
saving painting, or cloth can be used here
to match the curtains.

The shelf board should be as wide as the
orange-crate unit and cut a little longer
than its length, so that the curtains will
hang over the ends. Except where these
are tacked in folds to cleats at each end of
the shelf as in Fig. 2, they are hemmed to
slide on a cord strung between the end
brackets, after which a scalloped valance
of matching or contrasting cloth is-tacked
to the edge of the shelf to add a finish.

a3
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Serew eyes along the back edge of the shelf
are spaced to permit screws to be driven
through them and into wall studs as shown
in Fig. 3. Additional support is provided
by three wooden brackets which merely
rest against the wall. Locating the studs is
done by tapping the wall lightly with a
hammer and noting where it sounds solid.
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As the wall provides the back of the cur-
tained enclosure, intervening wall studs
within the space are used to support coat-
hanger rods. Objection to marring the wall
with these can be overcome by fastening
wood strips vertically to the back edge of
the shelf in which lengths of broomstick
can be fitted in holes to project ocutward
as hangers.

In rooms where there is insufficient wall
space to permit using the wardrobe as
shown, it eould be made to fit waste corner
space. Assembly would be quite similar,
except of course, that the shelf board
would have to be mitered at right angles
over the center bracket and the orange
crates assembled in an L-shaped unit to
fit the corner.
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Folding Legs Keep This Beach Bag Out of Sand

An excellent bag for UPHOLSTERER'S
carrying articles at the (T“C“E

beach or while hoating
can be made from six

=

SIDE ‘-I'IEW

SCREWED AMD MORTISED
|

wooden coat hangers, | e

three dowels and about [ #57)

one vard of heavy cloth.

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

The bag will fold flat and
is large enough to hold

several bathing suils,
caps, a camera, sport
glasses, ete. To make the
bag, remove the wire
hooks from the hangers
and pivot four of them to-
gether in pairs with a sin-
gle dowel to form the ends
of the bag frame. The
bottom dowel is held in
place with two brass
screws, one in each end, while the top two
dowels, which help join the ends together,
are fastened with upholsterer’s tacks. Now,
pin the cloth in place temporarily on the
frame and mark the locations of the seams
with a pencil. Then remove the cloth and

sew it to form the bag. Remove one of the
frame ends from the dowels and slip the
bag in place. Replace the end and mortise
and screw the remaining two hangers into
the upper ends of the end hangers to form
handles—G. E. Basich, San Diego, Calif,

Large Panels Are Moved Easily With Snap-on Caster Unit

One man can move large panels of wall-
hoard, wood or other material by means of
this simple caster unit, which snaps over
the lower edge of the panel. The unit con-
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sists of a hardwood block fitted with a
caster and two pieces of flat spring, which
are screwed to opposite sides of the block
and bent to form a clip. In use, the unit is
slipped over the lower edge of the panel
near its center of balance, thus making it
possible to push the panel along with ease.

Cleaner for Pipe Smokers

You ecan clean and sweeten your pipes
with materials from the kitchen—baking
goda and vinegar. Place a pinch or two of
soda in the bowl of your pipe and, as you
stand over the sink, pour a little vinegar
over the soda and quickly cover the pipe
bowl with your thumb. The mixture ef-
fervesces and cleans the pipe thoroughly
as it works through the stem., Repeat the
process as often as you think necessary and
then let the pipes dry.

—John B. Mitchell, Peoria, I11.

] When making peppermints, drop them
onto a piece of waxed paper and they will
be easy to remove when cool.
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Channel Formed by Wood Strips
Aids in Cutting Sheet Metal

If you have a heavy piece of sheet metal
to eut and only a pair of light shears at
hand, a channel formed by nailing two
spared wood strips to the floor or bench
top will help. If one handle of the shears
is placed in the channel, it will keep them
from tipping when pressing down hard
with one hand to operate the shears. Also,
the channel will serve as a guide in cutting
straight across the metal sheet.

Flying of Rod Pieces Prevented
While Cutting Them Off

When a length of rod is gripped in a vise
for cutting off short pieces with a cold chis-
el, you can keep them from flying about by
using a short length of belting slit near

each end. The rod is run through one slit
and then clamped in the vise as indicated,
after which the other end of the belt is
slipped over the end of the rod to be cut.

Metal Shield for Fishing Reel
Made From a Tin Can

Due to the
shortage of rub-
ber, which makes
it impossible to
use sections of
rubber hose as
protectors for fish-
ing reels, some
sportsmen are us-
ing screw-top
cans for this pur-
pose. The can is slotted alung one side to
slip over the reel and the cap is screwed on
to hold the assembly in place.

Drop Cord Kept From Slipping
When Hooked Over Nail

—

The next time
vou can't prevent
a drop cord from
slipping when
hooked over a nail
to keep the light
in a convenient
position, try dou-
bling a portion of
the cord and slip-
ping a large nut

o over it, as shown.
The loop thus formed is then hung over the
nail or hook to hold the light.

Repairing Chipped Enamelware

Onece enamel-
ware has become
chipped, the metal
underneath will
rust rapidly unless
it is protected. To
do this, rub the
metal with fine
abrasive cloth un-
til it is bright and -
clean. Then use a good flux and give the
spot a good coating with solder. This gives
added life to the ware and prevents rust-
ing —John Krill, Youngstown, Ohio.
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Standing pertly on round bases, with a
mallet hanging from one hand and a dinner
gong from the other, these gay little figures
will add a touch of eolor to your table. Ii
desired, they ecan be mounted on large,
square bases and used in restauranis and
tea rooms to hold napkins and menus as
well as dinner gongs. Each figure is
serewed to its base and has a short dowel
in one hand on which to hang the gong and
an L-hook in the other hand for the mallet,

which has a screw eye in the end of the
handle. The gongs are tin-ecan lids ham-
mered to a concave shape, and the mallets
are small wooden blocks fitted with dowel
handles. On the cowboy figure, a napkin
holder is provided by placing a miniature
rail fence 2 in. behind the figure, while the
menu holder consists of two dowels set
into the hase 1 in. behind the fence. For
the chef, the napkin holder is made by
mortising and gluing two pieces of thin
wood into the base behind the figure as in-
dicated, using two dowels to hold menus.

—R. L. Fairall, Los Angeles, Calif.

d[To prevent cats scratching in a garden,
sprinkle ground orange peel over the dirt.
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Handy Stop for Garage Doors

Bent and screwed to a garage door as
shown, a large strap hinge makes an ex-
cellent doorstop that can be operated with
your foot. The addition of a small coil
spring provides
tension on the
lower half of the
hinge so that it
will “bite” into the
ground when in
use. Also, this
zserves to keep the
stop in a raised
position when the
door is closed.
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WaAXED

I—WHprc coal |'|m:||-u gre 1o clq:.n o a clm:r that
gorments get between it and the casing, drill two
heles in the casing at an angle fo take an umbrella
rib, which pravides a guard te prevent the trouble

2—Life of silcloth shelf material is inereased eon-
siderobly by covering it with woxed paper, os this
keeps dishes and bowls frem sticking te the clath
and ruining the cooting when they are remoaved

3—You can stop splashing of liquids from an eleciric
mixer by slipping an ociled-silk or similor cover over
the bowl. OFf course, on opening with reinforced
edges must be pravided in the center far the beaters

OILED-SILK : =
BOWL COVER | i’_.‘r.’:z; )
o

4—The annoyoncs of |'||:|\'in5| har silk stockings :lr':,r

with strecks in them led one housewife to hang them

between doamp towels. This coused the moisture fo
evaporate svenly so thot streaks were ovoided

e TS

et

3—When serving small portions of watermelon, an
ordinary ice-cream dipper provides o quick means of
dishing it out in the form of smaoll, appetizing pieces.
This is much more attractive than the usual Iurge

rower 1

T

pieces which include the rind. &—To ovoid displaying
cains in o bottle set out for the milkman, fold them
up in your order so thot the paper can be laid aerass
the bottle mouth and anchored securely with the cop
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PROBLEMS

PIPE-STEM _
CLEAMER

I
"

7—5mall poper socks are kept closed without tying
them by rolling the top edges over pipe-stem elean-
ers and then bending the ends back. As the clean-
ers bend easily, they con be used many times

8—To prevent intruders from raising o window, o
relioble stop is made quickly frem a length of dow-
el, which is held in place by e pin or nail at the
lower end while the top slides in o lorge screw eye

9—Afier being enomeled in o voriely of bright col-
ers and sirung on fope measures, empty threod
spools lend themselves to additionol uwsefulness in
the sewing room by serving as tiebacks for dropes

RECORD
ENVELOPE

¥ @ N

12—To store a foilded cord table in o crewded closat
so that it will occupy little space, screw o door
bumper ta the bassboard near o convenient corner
and slip the table between the bumper and wall

10—It's a simple matter to locate phonograph records
when they are kept in individual envelopes, if each
envelope is fited with a nome tog as shown, MNofe
that the togs are spoced so they con be read easily
when stocked or placed vertically. T1—If you have
troeuble keeping o clothes pole in ploce on windy
days, cut a notch ot an angle near the top of the pole
fer the line and then attach a turn huﬁﬂn il.ul abuva
the notch to serve ws a lock
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Qilcloth Envelope on Clip Board
Stores Extra Papers

Shipping clerks and others who have use
for a clip board will find that a large en-
velope or pocket made from oileloth and
fastened to the back of the hoard is handy
for storing extra papers. This is especially
true when invoices, bills, etc., are clipped
to the board as they can be removed and
slipped into the envelope as the items on
them are checked off.

Window Shade Put on Top Sash
To Prevent Damage by Wind
FASTEMERS ATTACHED TO SASH If you are in the
' = habit of lowering

' the upper sash of a
window to provide
ventilation, mount
the shade on the
sash and it won't
be damaged by the
wind, To do this,
you will have to
put the shade
brackets on the
sash and shorten
the roller to suit.
When shortening the roller, remove the
cap and nail at one end, saw off the re-
guired length and then replace the cap. Be
careful to saw straight so that the end of
the roller will be square, otherwise the
roller will not turn true between the
brackets.

—Wm. L. Matthews, Kansas City, Mo.
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How the Whatnot Tier Is Made

There's a corner in your living room
waiting for this beautiful whatnot tier,
which will show your favorite curios to ex-
cellent advantage. Needless to say, wal-
nut, mahogany or cherry should be used
for such a piece and finished with extra
care. The manner in which it is put to-
gether assures exceptional sturdiness, as
the slender uprights are not only glued
and nailed securely in notches but are
strengthened further by a molding on each
shelf, All seven shelves are exactly alike,
each having a tenon cut completely around
it and a notch at each corner. The tenons
can be cut on a saw if you do not have a
shaper. In making the feet for the base,
first draw a pattern, following the shape
indicated by the dotted lines, and trace
around it on one face of four 2 x 2 x 414-in.
blocks. Before this is sawed, the mortises
in adjacent faces for the rail tenons should
be cut. After sawing, tack the waste pieces
back onto the block and trace the pattern
in a reversed position on the face adjacent
to the one just cut. Make sure, before cut-
ting the second profile, that the nails hold-
ing the waste pieces are not in the line of
cut. Follow the above procedure in cut-
ting each foot and then =and them smooth-
ly. The length of the rails should be cut to
bring the feet even with the outer edge of
the tenoned shelf.

Economy in laying out the scalloped up-
rights will be had by nesting the pattern
as closely as possible, leaving sufficient
space to saw apart. Bandsaw them care-
fully to line, with the table at right angle
to the blade, and afterward draw a center-
line down all four edges of each member,
as represented by the dotted line. These
serve as guide lines in sawing away the
corners with the table tilted 45 degrees, as
shown in the photo at the bottom of the
opposite page. By sawing a little to the
right of the line and giving the blade plenty
of time to make each eut, the sanding re-
guired to remove the saw marks will not
reduce the size of the pieces appreciably.
Complete the job by attaching the uprights
to the shelves in the manner shown in the
circular detail, and serew the base from
below to the bottom shelf. If vou like, a
narrow scalloped railing can be added to
the top shelf as shown in the photo. This is
mitered at the corners and kept even with
the shoulder of the molding.

POPULAR MECHANICS
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Clamp Prevents Pinching of Saw
When Cutting Plywood Panels

When cutting a large panel of plywood,
the severed edges can be prevented from
pinching the saw by using a large paper
clamp. After you have sawed into the
panel a sufficient distance, the clamp is
slipped over the edge of the panel so that
it grips the wood on both sides of the saw
cut, as shown in the detail.

—G. E. Hendrickson, Argyle, Wis.

Colored Adhesive Strip in Shoe
Aids Small Child in Dressing

Asahelp to
small children
when putting on
ghoes, a colored
strip of adhesive
tape iz put inside
the shoe for the
right foot. Asa
child that is right
handed usually will try to put a shoe on
his right foot first, he is simply taught to
put the marked shoe on first. The tape may
be colored with ordinary erayon and should
be placed in the shoe where the child can
see it easily.

Basting Cloth Without Pins

Cellulose tape often can be used for
basting and arranging cloth to be sewed
on a machine. First, however, a test should
be made to see that the cloth will not be
damaged when the tape is removed. This

AOHESWE
TALE
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method saves considerable time and is bet-

ter than pinning, as the pressure foot of the

sewing machine will ride over the tape.
—A, L, Mills, Chicago.

Sinker “"Clamped” to Fishline

To attach a lead
sinker to a fishline
so that it can be
held at any point
on the line with-
out using knots,
one fisherman cuts
the sinker half-
way through at the center so that it ean be
opened like a hinge. The line iz passed
through the sinker loops, drawn through
the cut and the lead closed over it.

% "
FISHLINE==

Screw Hook in End of Yardstick
Assures Accurate Measuring

You ecan hold
the end of a yard-
stick flush with
the edge of boards
for accurate meas-
uring by driving a
small serew hook
into theend of it as
shown. In this po-
sition, the hook can be turned parallel with
the yardstick so it will be out of the way
when not in use, or it can be removed en-
tirely when taking inside measurements.

Small Clamps for Modelmakers
From Inexpensive Earrings
When a light clamp is needed in gluing
balsa strips, modelmakers will find ten-
cent earrings suitable. They require no
altering except to remove the ornaments.

POPULAR MECHANICS



Several Children Play on Multiple Game Board
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DO NOT WALK, WRITE OR MARK ON PLAYEOARD

E E BB

Set up in a playground in Union,
N. J., the outdoor game bhoard
shown in the photo has painted on
it several games of the type children usual-
ly mark off with chalk and play on streets
and sidewalks. As more than sixteen can
play at one time, the board has served in
keeping them off the streets in a safe place.
Such a board can be made as shown in the
detail. It is built on ereosoted posts, and
consists of a 2 by 4=in. framework support-
ing a subfloor of 1 by 6-in. sheathing,
which is topped with a covering of hard-

BORDER
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pressed bhoard. A border of
1 by 10-in. boards provides
seats for the children while
playing. All joints and
abutting surfaces should be set in white
lead to help keep out moisture, To avoid
splinters, all wood that the children come
in contaet with should be sanded, and the
entire assembly should be painted. The
subfloor should be painted before apply-
ing the hard-pressed-hoard top.
—Edward Biertuempfel, Union, N. J.
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BEDS 5 MOD

I5xe”
éHITE SM:"LRT “Hollywood" styling in beds that
has become popular involves the use
of a box spring and mattress set on four or
six short legs. The usual foothoard is elim-
inated. In most cases the headboard is
quite simple, often being a separate piece
of furniture, such as the compartment
headboard style in Fig. 7, which houses a
small radio, books and has cabinet space
for other items. Beds of this style are eas-
ily made from older beds provided the
spring and mattress are in good condition.
’.hﬁ‘:;r: T s.swmr.} g In making the conversion the first job
S m'.run.nal.ncu.'s is to box the spring. The conventional plat-
S ' form spring has an iron rail all around
the bottom, and this serves as a mounting
for a wooden framework, as detailed in
Fig. 1. The exact method to be followed in
mounting the framework depends on the
spring construction. The more common
method of working, applicable to almost
any style of spring, is to use a hardwood
frame, as shown in Fig. 2, which is fastened
in place by means of pieces of angle iron
or wood blocks. A 7g-in. hole should be
bored in each corner to take the legs and if
six legs are to be used, holes should also
be drilled midway on each long side. Then
the spring is ready to be covered with 10-
oz. cotton duck or other suitable material.
This is tacked to the wood at the bottom
as in Fig. 4 and it should be sewed all
around the wire edge of the spring at the
top, as shown in Fig. 3. Two layers of felt-
ed cotton are applied over the cloth foun-
dation, and then the casing material is
stripped in place and tacked all around as
in Fig. 5. The cotton should be applied

B ERAME =
._._ SAME SIZE

T\\ .
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START WITH THE SPRING

Box spring essential to Hally-
wood bed styling can be made Lk
from cenventiconal platform ':HI':F,.&U‘I‘JF, 3
spring by uphelstering or by &
using @ limpla wooden frame
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with the spring right side up.
The casing is slipped in place
and temporarily tacked in
several places, after which
the spring is turned over on
the floor for final tacking.
The casing itself is not diffi-
cult to make, but if desired
this part of the work can be
turned over to an upholster-
er., It should be 2 in. wider
and longer than the spring,
with sidewalls of sufficient
depth to turn over and tack
to the wooden frame. The
cloth is standard matiress
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COMPARTMENT HEADEOQARDS

Thiz style of heodbosard is & fune-
tional design, combining night ta-
bles and storage spoce while pro-
viding on attroctive headboard
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COVERED HEADEOARDS

Artificial leather in white, blue or cream
color over %-in. plywood makes an attrac-
tive headboard. Cloth, quilted ar but-
toned, also is ottractive ond con be wsed
to odvantoge for motched units of bed-
spread, heodboard and bedroom dropes
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SPRING

", SPRING CORNERS —

ALMOST GOLARE
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ticking, obtainable in a number of different
colors and patterns. Finally, the open bot-
tom of the spring is covered with inexpen-
sive black cambric as a dust seal. Uphol-
stering can be eliminated entirely by box-
ing the spring with wood, as shown in Fig.
6, but the wood can be covered with felted
cotton and imitation leather or cloth if de-
sired. The bed is completed by fitting four
or six short legs in holes provided in the
framework, although, if the framework is
wide enough, the legs may be omitted.

Compartment headboards are good fune-
tional design and easy to make. Fig. 8 gives
the details of the one shown in Fig. 7. It is
made from 23 by 10-in. white pine with
glued and nailed joints and a lacquer fin-
ish. The bed is pushed up against the
headboard to complete the ensemble, Oth-
er ideas for compartment headboards are
shown in Figs, 8, 10 and 11.

Leather- or cloth-covered headboards
are attractive, and often the lamber in the
old headboard can be utilized. The work is
guite simple—a slab of wood, then a layer
of cotton, Fig. 12, and finally a eloth or
leather cover. If the top of the headboard
iz rounded, the corners can be turned with
minimum wrinkling by cutting the leather

POPULAR MECHANICS



MORTISES SHOULD BE
CUT BEFORE TURNING
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into tabs, as shown in Fig. 13. If the head-
board has a panel set in a framework, it
may be necessary to remove the frame-
work to permit ecovering the panel, after
which the framework is again fitted in
place. Widening of grooves and rabbets
may be necessary. In Fig. 14 the legs and
cross rail had to be removed temporarily,
Almost all headboards supply legs at the
head, while the foot {and center if desired)
is fitted with stub legs as before. Fig. 15
shows the box spring attached 1o a leather-
covered headboard. Fig. 16 gives the es-
sential dimensions and construction for
this bed. Angle brackets at the cross rail
provide support for the spring, but rigidity
is obtained by means of the lag screws fit-
ting through the rail and into the spring
framework as shown in Fig. 17. The legs
are detailed in Fig. 23. A similar style but
in built-up construction is shown in Fig. 19,
The leg style shown here also provides a
land for the spring, which should be made
with almost sguare corners at the head
end, Fig. 20, to fit properly. Fig. 18 gives
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LEG STYLES

Stub legs should be & ta 7 in, long to provide a mat-
tress height of appreximately 20 in. They may be
round, square or buillt up frem bandsewed pieces

general dimensions for this type of bed.
Stub legs may be round or square with
a slight taper at the bottom, as shown in
Fig. 24. The simplest method of mounting
is to use a drive-fit tenon. If you have taps
and screw boxes for cutting threads in
wood, it is worth while to thread the tenons
so that the legs can be removed. A less
sturdy but guite satisfactory type of screw=
on leg can be made by fitting the leg with
a 2%-in. No, 10 dowel screw. The shaped
type of leg shown in the right detail of Fig.
24 is very attractive. The sections are first
bandsawed, then shaped and screwed to-
gether. Screws countersunk from the un-
derside fasten the leg to the bed frame,
Two styles of round headboard legs are
shown in Fig. 23, The top turning has a
quarter section cut out to take the head-
board, while the bottom design is grooved
to take the headboard. In making turned
legs with eutouts of this kind, the mortises
should be cut while the work is in-the-
square. In turning the pre-cut work, it is
necessary to protect the leading edge of the
cut by tacking a strip of wood in place as
shown in Fig. 21. In turning a pair of legs,
Fig. 22, calipers are used to check diame-
ters so the legs will be duplicate turnings.
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Wheelbarrow Serves as a Dolly
In Moving Small Boat

HARDLE SLIFPED THROUGH
RING 1M [ELNWALE

For moving a boat a short distance to and
from a beach, one sportsman attaches rings
to the gunwales of the boat to slip over the
handles of a garden wheelbarrow. With
this arrangement, the inverted boat ean be
lifted at the stern end and wheeled easily.

Wire Makes Portable Sprinkler
From Your Lawn Hose

Itis a simple
matter to convert
vour lawn hose
into a portable
sprinkler by bend-
ing a piece of
heavy wire to sup-
port the hose in a
vertical position
as shown. The
loop and hook
bends in the wire
hold the hose so that it may be moved eas-
ily to different locations on the lawn,

Individual Markers When Several
Persons Read the Same Book

Members of our family often read the
same book over a given time and some-
times experience trouble because one or
two of the book markers become dislodged.
To avoid this, we now use three cards of
different colors. A lip is cut in each card
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so that it fits over a page of the book to
keep it in place. On the edge projecting
from the book, the person's name is printed
as an aid in instant identification.

—W. F. Messenger, Ballston Spa, N. Y.

Hinged Tag on Laundry Case
Reverses to Change Address

A reversible la-
bel to facilitate
mailing a laundry
case can be made
by hinging an or-
dinary shipping
tag to the case
with a piece of ad-
hesive tape as
shown. In this po-
sition, the tag can be swung from right to
left to show the desired address. Holes
through the case take a stationery staple
which holds the tag in the desired position.

Lall N'EIFI.Y

ADHES|VE -
TAPE HINGE

Coat Hanger Holds Lawnmower
Agamst Wall in Garage

To keep yvour
lavnmower from
rolling when
stored against a
wall twist the
ends of a wire coat
hanger and bend
the resulting loops
down. Thesge are
then slipped over
the mower handle
and the hanger is
hooked on a nail.

Test Tubes Cleaned Thoroughly
With Shoe-Polish Dauber

The problem of cleaning the inside sur-
faces of test tubes was solved by one chem-
ist who used a shoe-polish dauber. It is
just about the right size for most tubes and,
when charged with a suitable cleaning ma=-
terial, will enable you quickly to remove
stains and residue from the glass.

POPULAR MECHANICS



15" BOLTS AND
aWING NUTS

ER &L i LT

Ideally suited to anyone who wants an
outdoor target frame, this one can be dis-
mantled and bundled to store away or put
into a car trunk. The frame consists of
three crosspieces and two vertical mem-

bers fastened together with bolts and wing
nuts and supported by a hinged brace. The
targets slide between the crosspieces in
grooves and are backed by heavy card-
hoard to stiffen them. A dull black finish
on the frame prevents light reflection and
helps to make the targets stand out clearly.

—W. C. Thayer, Sr., Latrobe, Pa.

Simple Hand Transit Made From Carpenter’s Metal Level

By sawing an inexpensive metal level in
half and pivoting the two parts together at
one end with a machine screw, you can
make a transit with which to determine the
heights of objects, such as chimneys, flag-
poles, ete., where extreme accuracy is not
important. To use the transit, stand a
known distance from the object and hold
the lower arm of the transit a known dis-
tance above the ground. Sight along the
top arm to the point, the height of which is
to be determined, keeping the lower arm
in a horizontal position by means of the
level. Then trace the two sides of the in-
strument on paper and complete the lines
of a right triangle as indicated. Knowing
the lengths of the horizontal and vertical
lines of the triangle and also the distance
from the object, you compute the unknown
height, adding to this the height of the
transit from the ground. The horizontal
and vertical lines of the triangle are pro-
portional to the horizontal distance to the
object and its height, respectively.
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MAST
nm&:ncm)bﬁr- & e wecw e Important shorteuts that good
OFBOAT = \ Rl s = sailors use automatically and the
o novice should master. Tells all
s = =2 s \ $. ¥ Lpiy | about location of piveting point,
ol e IS St fullness of sails, trimming, and how
. T, s e the helm is a clue to sail balance
e . T
'STRETCHED"  + || P e Sl : TI—IERE are many shorteuts in getting the
f;}:é::EDLII;‘iN(E *  GIVES 20% _ most from vour boat, whether it is a
SUCKS SAIL G,m" || 10-ft. dinghy, a 40-ft. racing sloop or a
Bo% OF mw_en\ L, 30-ft. heavy cruising type. First in im-
M i\ portance is the fullness of a sail, for if it is
S . | | either as flat as a board or as full as a sack

\  of Hour, best results in sailing cannot be
\ \ obtained, A sail gains power by causing
\“‘-,I the air to flow past it in smooth lines; air

’r @ PEAK HALLIARD WRINKLES
s PEAK

WRONG -.
 d BROKEN CURVE

IM SHADOW SHOWS
PEAK TOO LOW . LUFF NOT

TAUT

/LEAEH

1t/
THROAT / [Rf5

H_.'Tu‘.?rgf e ERITh P o

S s me e 3 ——

THESE ERRORS REDUCE POWER 50%

CORRECT POSITION OF
PEAK BEFORE
TAUT LUFF PROPER HOISTING
SHOWS PROPER
SMOOTH CURVES

BhREICEIN IN SHADOW SHOW

WRIMKLES

TAUT LUFF

T— = .
o == e =

OBSERVE THESE POINTS TO GAIN FULL POWER
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on the leeward side (side
away from the wind) travels
a greater distance than that
on the weather side (side
toward the wind), as illus-
trated in Fig. 1. The leeward
air is “stretched out” when
it passes along the sail, and
iz at a lower-than-atmaos-
pherie pressure, The sail, in
tryving to mowve into this low-
pressure area, transmits itg
pull to the boat, The air on
the weather side is slightly
compressed and adds its
small effort to the total ef-
fect. The weather side sup-
plies about twenty percent
of the total, while the lee-
ward side supplies about
eighty percent.

Although the fullness of a
gail ig cut and sewed into it by a zailmaker,
the sail must be set properly if it is to take
its correct shape. This is especially true of
a gaff-headed sail (sail with the gaff or
spar at the head or top portion of sail).
The shadow of the mast on a sail provides
a good clue to how well a sail is hoisted.
Fig. 2 shows a small eruising vawl with
poorly hoisted gaff-headed sails. The bro-
ken curves indicate hard spots (taut areas),
which break the smooth flow of air across

AFPRIL, 1943
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the sail, both windward and leeward as
well, Such hard spots tend to cause little
eddy currents that prevent the proper air
flow over the sail and reduce its power.
The smooth curves shown in Fig. 3 are the
sign of well hoisted sails. Jibs (triangular
sail forward of the foremast) and marconi
mainsails (without a gaff) must be set
properly also, and the shadows will help in
determining this. Avoid hoisting a sail or
streteching its foot (lower edge) any more
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CAMBER — 1 FT TO 20 OR MORE
FLAT SAIL BEST IM HEAVY WIND

S

CAMBER=1 FT IM 10 OR LES5. HAS GREAT
DRIVE, AMD MUCH DRAG

FULL SAIL BEST FOR RUNMING AND
BROAD REACHING

CAMBER — 1 FT IN 15. HAS GREAT DRIVE
AMD LITTLE DRAG

MODERATELY FULL SAIL BEST FOR BEATING
AMD GEMERAL LISE

| © Judging sail fullness

Znd;LEAD
| THROUGH RIMNG

than just enough to make it set smoothly,
free from wrinkles.

Fig. 5 gives the correct terms for the 1st:FASTEN
points of sailing. A close-hauled boat is e
sailing as close to the wind as is possible
with advantage. When she is not as close
to the wind as possible, even though only
a few degrees from it, she is said to be
close-reaching. When the wind frees - 3
(moves aft as seen from the boat), thereach - === "F"
changes from close to broad, and when the ‘"';f;gg,?f"c’:f g:‘:'&ﬁf;j prea et
wind comes over the quarter (45 degrees

auarter (0 GRS O Measuning sail fullness
) AN‘BLE"*‘"'G;”F%E“HEEED from astern), or from astern
i _/IN GOING FROM {over the stern), the boat is said

R e L]

LL TAUT

CLOSE-HAULED DAL REACHING

J_,.?I CLOSE-HAULED TO | to be running (gui.ng with the
2! | BROAD REACH | :
Py S | wind).
S \“\//J i While there is wide difference
"{"' of opinion concerning the full-
e S s it ness of sails, most American
JIB-SHEET LEAD |5 OFTEM - 4 2 ¥
CONTINUATION OF THE N TO RELEASE PRESSURE sailors seem to prefer a curve in
LIME GF MITER SEAM OM UPPER PART OF 113 a horizontal direction, with a

depth of about 1 ft. in 15 ft., as

® gz‘_ Caar Lol W b imovad indicated in Fig. 6. This curve is

the camber of the sail. The full-
ness of a mainsail can be meas-

i TR . ured as shown in Fig. 7. If a

b S san ¥ SAIL mainsail is too flat, it can be giv-

\ en more camber by easing the
APFARENT WIND

outhaul (line to haul the corners
of a sail to the end of a boom or
gaff) and distributing slack of a
few inches throughout the
length of the foot. This is espe-
cially valuable when broad-
reaching or running, and the re-
sults are well worth the trouble

H'., [OVER BOAT)

JIB-HEADED SAIL

(MARCOND GAFF-HEADED SAIL DEVELOPS if suech a course is to be held for
DEVELOPS MOST POWER WHEM  MOST POWER WHEN TRIMMED . "
TRIMMED TO 20° AMGLE TO 35° AMGLE even a Bhﬂ.‘["t time. A flat main-

® 6‘ s aail s i { sail is good for heavy weather

because it is not efficient; there

112 POPULAR MECHANICS



e ————

is then a surplus of wind and high effi-
ciency is not desired. A flat sail may
require less luffing (slight shaking while
spilling wind out of sail) to enable the
boat to stand up to the wind, A gall-
headed mainsail requires different trim-
ming than a marconi mainsail as ex-
plained in Fig. 9. The angles given are
for apparent wind (the angle made by
the wind over the moving boat); not for
the true wind.

The draft (air low) of a jib can be al-
tered by shifting the jib-sheet lead in
combination with trimming the sheet,
The effect of moving the lead is shown
in Fig. 8. When close-hauled as in Fig. 4,
the lead should be in its forward posi-
tion in order to distribute more strain to
the upper portions of the jib and to make
it set somewhat flatter., When reaching,
however, the mainsail twists much more
than it does when sailing close-hauled,
and the jib must be allowed to twist to
mateh it. If the lead is not changed, the
jib backwinds the mainsail (blows
against its leeward side) unless the jib
is eased off (sheet slacked) until the
lower portion is not pulling properly.

WATCH THIS

HEAD OF JIE MUST  POINT 1M TRIM-
MNOT SPILL WIND MING NIB FOR
OMNTO MAINSL. \
BOTTED POSITION E;?:Euﬁ;fﬂ
I5 WRONG SOFT AND
3 THEN TRIM
LEACH OF SRR
JE SHOULD
MOT THROW JIB SHEET
SPILLED AlR MUST BE
AGAINST LUFF EASED 5O
OF MAINSL JIB TWISTS
0
CONFORM
WITH
T MATNETL

B CLOSE REACHING

THIS PORTION OF

i JIE MUST BE
MAY FLUTTER i
KEPT FULL ""'fi

SLIGHTLY

SEE FIG. B

FOR CHAMGE
I JIB-SHEET
LEAD

TWISTING OF
JIB 15
PROMOUMCED

BUT -
SMOOTH

"BROAD REACHING

How 4ib is trimmed

To obtain the twist without slacking
away too much on the sheet, the lead is
moved aft 2 or 3 in. on small boats and up
to 2 or 3 ft. on larger ones. Fig. 10 shows
how the jib must be matched to the angle
of the mainsail at various heights above the
deck for close-reaching and broad-reach-
ing. Accuracy in following these directions
will help to increase the speed of your boat.
Probably the least understood factor in
good sailing is the location of the pivoting
point or center of gravity, which should be
about under the center of buoyvancy. In
loading a boat, serious changes may occur.
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The center of gravity may be moved for-
ward or aft by such things as installing a
larger motor than was intended in the de-
sign of the boat, the addition of a larger
water tank, the placing of food stores, the
stowage of luggage or spare sails, ete. Fig.
12 shows the effects of correct and incorrect
ballasting. The top details show what hap-
pens when there is too much weight at the
stern, the center details show effects when
ballast is too far forward, and the lower
details show results with a correctly bal-
anced boat. You can determine the pivot-
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ing point by looking
across the deck and
moving forward and aft
until the point about
which the boat seems to
pitch is located. It is
usually best to deter-
mine the pivoting point
of a boat in a somewhat
choppy sea. If the piv-
oting point is about one-
third the length forward
from the stern, the bal-
last is approximately
correct. Fig. 13 shows
the effects of various
pivoting points on a
small boat. Also, with
proper weight distribu-
tion disturbing sail mo-
tion is reduced.

STERM LIFTS

OO0 FAR AMD

can be eased off slightly until only
the jib is closely trimmed. The jib
may be considered as being too
weak to balance the mainsail, and
the latter must be eased as the
jib iz actually well trimmed and
working, Otherwise, the entire
balancing foree must come from
the rudder, which comes into play
when the tiller is held to the
weather side.

There are times however, when
a slight amount of weather helm
is of great advantage. Fig. 16

BOW DOESNT GRIP WATER WROMNG

FIVOTING POINT

MSESTOO | /1 el srenn
; CAUSE: STERN HEAYY
CURE: MOVE LOAD
OR BALLAST
L - FORWARD
u

L

J
\.

WRONG
gﬂi.fff'ﬁp PIVOTING POINT
BURIES NEAR MAST

, CALSE. BOW HEAVY
| CURE: MOVE WEIGHT
~r AFT

CORRECT
FI‘-’I:!T!NG POINT
410 25 OoF LENGTH]
FORWARD OF

In the photo, Fig. 11,
you can see a comparatively large bow
wave. This large wave exists only on the
lee bow, for the weather bow wave is
much smaller. Fig. 15 shows how the
bow shape of most boats produces a
larger bow wave on the lee than on the
weather side. The lee bow wave he-
comes in effect a large voll of water
which tends to force the bow to turn
into the wind and this wave becomes
more pronounced as the angle of heel is
increased, For this reason a squall,
which heels a boat considerably, can be
expected to create a very heavy weather
helm quickly. Unless the thrust of the
lee bow wave is met with an equal
thrust at the stern, (from the rudder),
the boat will turn to weather. Under

STERN H

WELL BALANCED, SAIL POWER

EAVY, BOW LIGHT
HH.*!DWH LosT

WRONG
STERN LIGHT, BOW HEAVY
SAIL POWER LOST

INCREASED

such conditions however, the mainsail
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shows two common Lypes
of sailboat hulls—the fin
keel and the deep keel
The fin keel should have
its sails balanced very ac-
curately because even a
slight helm is a serious
drag. The deep keel, on
the other hand, becomes
more effective than it is
when the boat is sailing
close-hauled with a slight
weather helm. This is due
to the fact that the keel
and rudder are econtinu-
ous and streamlined in a
gingle unit, which forms a
curve similar to the air-
foil eurve of an airplane wing, or of a
sail. This curve is formed on the weath-
er side of the keel-and-rudder assem-
bly, (with slight weather helm), and
makes it act somewhat like a wing or
sail. The result is that there is a dis-
tinet tendency to draw the boat to wind-
ward. It becomes especially noticeable
in the marked reduction of the leeway
(sideslip), which is normally experi-
enced when sailing close-hauled. With
a deep-keel boat, you can determine the
most advantageous position for the tiller
when the boat is out of the water by
laying a straightedge along the rudder
and the after portion of the keel or false
keel, and forcing the rudder over until
a straight line is formed. Then carefully

THRUST OF LEE BOW
WAVE I5 COUNTERED
BY HOLDING TILLER
TO WEATHER

FSE SMALLER JIB 1IN HEAVY WEATHER
T REDUCE EXCESSIVE HELM

TILLER

e HEAWVIER THAN WEATHER

FAULT RESULT CURE
JIg LUFFS HEAYY WEATHER
HELM TaIM Jip
MAINSL LUFFS LEE. HELM TRIM MAINSL
MAIMET TOD FLAT WEATHER HELM EASE MmEIMSEL
JIg TOO FLaT LEE HELM EASE JIB
- WIND
e

LEE BOW WAVE (5

BOW WAVE AND TENDS
T PUSH BOW TOWARD WIND

(&

CENTER OF EFFORT —

PAAIN-
SAII.

®
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TYPICAL FIN-KEEL BOAT

‘H_ -

DEERF-KEEL
BOAT

RUDDER

SECTION B-B

@ Weathor helm halyss daeya-hael boats

EVEN SUGHT HELM (RUDDER AMGLE)
PRODLUCES SEVERE DRAG. BALAMCE
SAILS WITHOUT HELM

SECTION A4
)

2 - C:—___—_h._:g___é__

KEEL % RUDDER

SUGHT WEATHER HELM (RUDDER ANGLE]
FRODUCES BEST PERFORMANCE DUE TO
SIMILARITY OF WEATHER SURFACE OF
KEEL AMD RUDDER TO AIR-FOIL CURVE

/
g Ty

KEEL £ rubber

note the angle made by the tiller, and trim
the sails when close-hauled or close-reach-
ing so that this angle will hold the boat on
a straight course. When this is done, a
marked improvement in performance will

be observed. The helm is the clue to sail
balance when reaching as well as when
sailing close-hauled. Fig. 14 shows the
four conditions of poor sail balance dis-
closed by pronounced weather or lee helm.

Drill Press Operated With Crank When Used for Tapping

Instead of pulling on the belt to rotate a
power drill press when using it as an emer-
gency tapping machine, use a crank like
the one shown and the job will be faster
and easier, The crank is made from a
square block of wood, which fits over the
top of the motor pulley. Strips are screwed
to the underside of the block and shaped as
shown to provide a groove to take one half
the edge of the pulley. A tapered dowel
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serves as a hand grip and also bears against
the opposite edge of the pulley to hold the
crank in place. Friction between the pul-
ley and crank is sufficient to prevent it
from slipping.

—E. R. Augustin, Jr., Livingston, Mont.

Drip Mold Prevents Seepage
Under Basement Sash

Water seeping
under basement
sash during driv-
ing rains often
causes consider-
able damage. This
is true particular-
ly where the sash
are above the
grade line. One
simple way to
avoid this trouble
is to cut a length
of window=-stop strip to a snug fit in

o -‘} ﬂrlr, PR AN -
= .,...‘_ﬁ ‘_ Rl

the
frame and nail it to the sill. Then, above
this, nail a length of quarter round to the
bottom rail of the sash, allowing la-in.
clearance between the two parts so that
the sash will close easily, Run calking
compound in the corners as indicated.

_ POPULAR MECHANICS



How to Prepare Your Skis for Summer Storage

Skis should not be kept in a place that is too dry
or too damp, or where they are exposed to sunlight.
Usually a dark, well ventilated closet is the best
place to keep them,—never in a humid basement or
in a hot, dry attic. They must be protected against
the absorption of moisture, and each one should be
clamped separately in a suitable form to retain the sKITIP
correct shape. Before storing them, remove all
wax or varnish from the top and bottom sur-
faces, and also the edges, down to the bare

wood and carefully polish off any nicks with
fine steel wool. When sanding the bottoms,
use a sandpaper block, taking care to re-

tain the smooth surface; always work
with the grain of the wood from the
tips to the heels. After the skis have
been cleaned and sanded, remove
all dust with a elean cloth dipped

in carbon tetrachloride. Then

apply two coats of waterproof

varnish (marine varnish is
preferable) to the top sur-

faces, and two or more
coats of transparent
lacquer to the bottom
surfaces and to the
edges, allowing each
coat to dry thorough-
ly before applying
the next one. Before
using them next sea-
son apply two addi-
tional coats to the
bottoms. If you usea
pine-tar base wax
instead of lacquer,
linseed oil makes a
good summer coating
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7 wine

. FOR HOUNTING
¥ S T0 WALL

% WOOD BLOCKS
UMNDER BALANG-
G POIMT

OF 2K for the ski

bottoms. After
coating all metal
parts with thin eil

to prevent rust, you
are ready to clamp the
skis in a form. The one
shown can be made from
well-seasoned 2 by 4-in.
stock about 18 in. longer than
the skis. Cut a groove in a
dowel to hold the tips, making
the groove the exact width of the
tips. Drill the clamp for the dowel
nuT  and nail it in position. At the oppo-
site end of the form, make a slot for a
carriage bolt, which holds the heel blocks.
The shovel, or front curve of the skis can
be held by a strap. A wooden block 1% in.
thick should be placed under the balance
point of each ski to give it the proper curve.
—Payson R. Gould, Milwaukee, Wis.
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Woodworker's Powerful Clamp
Made From Auto Jack

HOTCHES 4" TO &° APART

The next time you need a strong clamp
with a wide jaw span and none is available,
one can be made up to utilize your auto
jack. Select a suitable length of 2 by 4-in.
hardwood stock and bolt a block to one
end to serve as one of the clamp jaws. Then
cut several notches near the other end to
take the base of the jack when it iz laid on
top of the stock as shown. It is likely that
you will have to use a hardwood block at
the end of the jack screw as the second jaw
of the clamp. In use, just place the work
between the two jaws and screw up the
jack, using the notches to get the desired
adjustment,

Powder Puff on Writer's Finger
Provides Hand Rest
To avoid soiling show cards and to sim-

plify the movement of his hand over them,
one artist employs a small powder puff. A

RUBBER
BAND

rubber band is stitched through the cover
of the pad at the center, so that it will serve
as a ring to hold the pad on his finger.

Carbon of Small Welder Shielded

To Braze Inside Seams
Recently while

brazing some in-
side seams on ey-
lindrical contain-
ers that had diam-
eters only slightly
greater than the
length of the torch
carbon, I found
that ﬂ1a.=_- upper end af the carbon often
made accidental contact with the eylinders.
To avoid this, I drilled a eork part way
through and put it on the carbon, thus in-
sulating it against accidental contact.

—W. C. Wilhite, Carlinville, TIL

Picture Frame Serves as Holder
For Kitchen Knives

If yvou need a
holder for kitchen
knives, a handy
one can be made
from an old pic-
ture frame in a
few minutes, Slots
to accommodate
the blades are
formed in the top
frame member by
cutting notches along the back and then
covering the entire back with a thin piece
of plywood. Screw eves can be used to
hang the holder on the wall.

Helpful Suggestions on Painting
Sound-Absorbing Material

When it is necessary to paint sound ab-
sorbing material, the porous surfacé must
be covered without sealing it. Before paint-
ing, vacuum-clean the surface if possible.
A solution of mild soap and water may be
used on enameled material. The paint must
be mixed carefully, used sparingly and ap-
plied uniformly. Soft paste white lead and
a little more than an equal portion of thin-
ner provides a good mixture. This thin
mixture will not cover as well as paint in-
tended for ordinary work. Therefore, three

or more coats may be required.
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When, Where and #ow
TO PRUNE

INCORRECT pruning—or none at all

—of young trees and shrubs often i
is one of the foremost causes of dis-
appointing results when they mature.
Future strength, shape and production
of flowers or fruits of shade and fruit
trees, particularly apple trees, and
treelike shrubs are a matter of proper
pruning at planting time and correct
seasonal prunings for a few years
thereafter. You must visualize the
tree not as it is today, but as it will be
several years hence. The immediate
problem after planting is to shape a
strong head (the juneture of the main
branches to the trunk) and a compact
frame (the main branchez and their see-
ondary branches).

When planting a one-year-old tree, re-
duce the root growth if too long, to balance
the top growth after it has been shortened
to spurs or stubs having one bud each,
from which new growth starts, See Fig. 3.
Select spurs in groups of fours, each group
being 8 to 10 in. apart, If the tree is a
“whip,” that is, one having no side growth,
rub off the unwanted long buds and cut
through those that lie close with a sharp
knife. When pruning, the location of the
cut in relation to the buds is very impor-
tant. In Fig. 2, the first sketch at the left
shows an unpruned branch. The terminal
bud is at the tip with cluster buds at the
base of the tip; those farther down are ax-
illary buds, which sometimes are found in
pairs. The second sketch shows a cut made

@ TERMIMNAL AND AXILLARY BUD3
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WEAK
CROTCH
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too long and slanting, causing the wound
to dry too slowly, while the third sketch
shows a cut so far above the bud that the
stub is likely to rot. In the fourth sketch
the cut is too close to the bud, which will
dry and drop off. The correct way is given
in the fifth sketch where the cut is slightl:
slanting and is about 1 in. above the bud.

When the leader is taken, that is, when
the unwanted vertical portion of the stem
is removed, vertical growth of the trunk
practically ceases. In commercial orchards
the head is kept low, so that the lowest
branch is about 2 ft. from the ground. On
the home grounds you may want more
height, however, and therefore the leader
can be left until the second year. If a newly
planted tree or shrub has developed two
leaders, remove one, Fig. 10. On a tree that
is two years old, whether it is being plant-
ed or is already set out, pruning consists
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mainly of forming the head, Figs. 4, 5 and 6.
Fig. 4 shows a mistake often made by prun-
ing which causes the entire weight of the
tree to be borne at one point on the trunk
instead of being distributed uniformly as in
Fig. 6. The head should have from three
to five main branches (usually three for an
apple tree). Prune so that the buds or
spars are spaced around the trunk and up
its sides as in Figs. 5 and 6, cutting the se-
lected branches back from eight to ten
buds, During the third year, or the second
yvear if two-year trees were planted, com-
plete the frame as in Fig. 7, treating each
main branch as if it were an individual tree,
except that the buds on it are not spaced
around the branch, but should lie fanwise
and parallel to the ground as much as pos-
gsible. Take care to avoid weak crotches.
Remember that growing strength is eon-
centrated in the terminal, cluster and ad-
jacent buds. Fig. 8 shows how growth is
likely to develop if not cut back. Cutting
back forces the weaker buds below the cut

to grow and form a closely knit frame. As
strong shoots start from the buds nearest
the cut, you can control the direction of
growth by cutting just above the buds
pointing in the desired direction. Later
pruning keeps the tree in shape, which re-
quires cutting back about one third of the
previous season’s growth as indicated by a
swelling of the branches where the new
wood joins the old, see Fig. 1. When viewed
in spring, the growth from the tip of a
branch back to the first swelling is last sea-
son's wood.

Fruit trees should be pruned more thinly
than shade and ornamental trees as an
open center is necessary to admit light and
air, which are essential to health of the
tree and the color of its fruit. However,
don't overdo this, for, as the tree develops,
the weight will tend to move away from
the center. Also do not remove short, stub-
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by twigs that may develop on branches, as
in Fig. 9, as they will bear fruit for many
vears. Different kinds of fruit trees require
different pruning methods. A peach tree
should have four main branches spaced a
little closer and nearer the ground than an
apple tree, which usually has only three.
If a peach tree is not pruned, it produces
fruit on year-old shoots growing from ter-
minal and nearby buds. These grow fast
and long, and can be cut back at least fifty
percent. Rampant seasonal growth can be
cut back during the summer. After the
frame of a pear tree has formed, prune
lightly and toward outside buds when pos-
sible as pear trees are inclined to vertical
growth., New growth starting from the
trunk and low down on the main branches
should be removed. The cherry tree, like
all fast growers, is rather weak. A good
head and frame are essential. Later severe
pruning is unnecessary as fruiting is little
affected. Pruning when growth is dormant
or just beginning in early spring is advis-

UMRESTRICTED
GROWTH

CONTROLLED
GROWTH

able for the irees mentioned. Don't
prune in winter. When it is necessary
to remove large limbs, proceed as
shown in Fig. 11; not as shown in Fig.
12, which results in splitting off wood
toward the trunk. Always start a cut
from the underside of the limb several
inches from the trunk or head. When
the saw begins to bind, make a second
cut on top about an inch from the first
one as in Fig. 13. After the limh

drops, cut as close to the trunk or
branch as possible. The wound

will heal more quickly and often

—— ey

should be cut. Those that grow from
heads should be framed as apple trees,
but with four or five main branches,
giving due consideration to height of
the lower branches, For sidewalk
plantings, you will want extreme

: 5
T— / CUT CLOSER
l\“““-hq-______""""-——EOPPEH OME YEAR LATERY,
will bark over, whereas stubs of € S I :

any length will rot eventually. It

For shade trees, study growth
habits. Some continue to branch
from the leader, which never
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are kept in better Howering con-
_ dition and within bounds not by
'-lu"l pruning, but by encouraging new
! shoots to replace older ones which
are cut back to the ground. This

%! | also is good practice on any shrub

having growth habits like the fa-
miliar white spirea. All flowering
4+ trees and treelike shrubs can be
, divided into two classes: spring
bloomers and summer-and-fall

> bloomers, each having different
@" pruning seasons. White spirea, li-

lae, redbud, azalea, forsythia, dog-
wood, bush honeysuckle and pussy
willow are among the many spring
bloomers that, after flowering,
grow new wood on which flower
buds for the next season grow. If
pruned in early spring much of
their floral display is lost. It is best
to prune them immediately after
the blossoms have dropped.

=

| | ——

To prevent trunk injury when remov-
ing o large limb, make two cuts sev-
eral inches from the trunk to drop the

— sl 3 N i

limb and then saw off the stub

height before taking the leader.
Flowering trees and treelike shrubs usu-
ally are treated similarly to fruit and shade
trees. Heads of very dwarf trees and those
inclined to an erect growth should be
formed lower than those of fruit trees, and
main branches can be much closer togeth-
er. Dwarf trees growing taller and those
having a wide spread can be framed high-
er. After the frame has formed, pruning
should not be so severe as for most fruit
trees, becausze the essential purpose of the
latter is to bear large size fruit. Shrubs
growing asunder (separate shoots coming
from below ground) often are inclined to a
vigorous and thick vertical growth, which
can be corrected by removing some and
pruning other shoots as in Fig. 15 to con-
trol growth in the direction desired. Ma-
tured shrubs of this kind and those grow-
ing from heads formed close to the ground
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Among the summer
and fall bloomers
are false spirea,
weigela, rose-of-
Sharon, spirea and
hydrangea, which
are pruned in early
spring. Tender tops
growing on hardy
roots like the but-
terfly bush are like-
ly to be winter
killed and should be
cut back to the
ground in the fall,

* Except for the re-
moval of dead wood,
evergreens need no
pruning. Unlike de-
ciduous (leaf shed-
ding) trees, they

SECOMD

CUTSIDE
BUDS

FIRST PRUMIMG
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lack axillary buds, and therefore if cut
back, they ecannot grow replacements.
However, if growth is a bit ragged, or if a
certain shape is desired, soft-foliaged types
such as arborvitae, juniper, hemlock and
cypress can be sheared, but only after
green growth has started in the spring,
never in the winter, as the additional evap-
oration from the cut surfaces may kill them.

Among the several pruning systems for
grape vines, the one illustrated in Fig. 14
is widely chosen because it is simple and
produces renewal canes close to the head.
During the latter part of each winter, but
not when the vines are frozen, leave two
or more long canes AA, having five to ten
buds each, and cut a similar number of
canes BB back to spurs having one or two
buds each. Cut away all other growth.
The long canes produce shoots that will
grow the following summer’s crop, while
the short canes BB will become renewal
canes that will bear crop of the second
summer. Early in spring bring the long
canes down and tie them as indicated by
the dotted lines. Later reduce each short
cane to a single strong shoot and tie to the
upper supports. Repeat this procedure each
zeason. Alwavs select renewals on or as
close to the head as possible. Often, these
may be had coming from the trunk. The
total number of buds that the long canes
will carry depends on the soil, vigor of the
plant, ete. If well established, the popular
Concord grapes can carry fifty to sixty
buds to a vine, whereas less vigorous vari-
eties should be held to a maximum of
twenty-five to thirty buds.

When planting young flowering wvines,
cut them back to induce more base shoots.
Most matured varieties are handled much
the same as shrubs. In summer, prune off
straggling wisteria shoots, except those
wanted for further climbing. Cut back new
growth one third to induce flower-bearing
spurs. In spring, cut back spring-and-
summer blooming clematis as far as frost
has killed the vines. Cut summer-bloom-
ing vines back to 2 ft. from the ground.
Nearly all annuals and many perennials
are improved by pinching off side shoots.
Disbudding (removing surplus buds) pro-
duces specimen and show flowers. You
need only a few pruning tools like those
shown at the left of Fig. 10. Always use the
tool that will do the job best, and keep them
razor sharp as dull tools bruise the wood
which is then likely to rot.
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Insulating Between Built-In Tub
And Cold Outside Wall

— FLUFFED |
ROCK WwWooL
1

When a built-in bathtub is located
against an outside wall, it should be insu-
lated by packing the space between the tub
and wall with a fluffed insulating material.
In addition to protecting against danger of
water pipes freezing during extreme tem-
peratures, this also helps greatly in keep-
ing the bath water at a uniform tempera=
ture. Frequently, tubs already installed
can be insulated in this way simply by tak-
ing off the back of the pipe cabinet and
forcing the material back of the tub.

Cork Supports Coping-Saw Blades
In Bottle to Prevent Rusting

Where coping= s
saw blades are
kept in a tall bot-
tle to keep them
from rusting, the
cork provides an
excellent means of
supporting the
blades so they can
be removed
quickly whenever
desired. Just cut or saw a number of slots
in the side of the cork, insert the blades in
them and then press the cork in place.

[ Iodine stains can be removed from cloth
by soaking it in photographer's hypo solu-
tion and then rinsing it thoroughly in run-
ning water. In the absence of hypo solu-
tion, a concentrated solution of potassium
indide in water can be used.
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Joints Between Concrete Blocks
Shaped With Improvised Tool

When pointing joints between concrete
blocks, or laying up a new wall, and there
is no regular tool for finishing the joints,
one can be improvised from a length of an-
gle iron. A drawer handle welded on the
angle iron provides a good hand grip, al-
though any suitable grip can be used if the
tool is intended for only temporary use.

Roll-Up Table Cloth for Picnic
From Shade on Suitcase

If you go on picnics frequently, an old
suitcase with a window shade attached to
it will be handy. The suitcase provides a
carrier for food and other articles, and the
shade serves as a table cloth when pulled

124

out on the ground and fastened down with
a peg as shown. The shade roller is at-
tached to the suitcase by means of the reg-
ular brackets, which are riveted in place.

Shoehorn Taped to Mop Handle
Keeps It Vertical in Pail

Taped to the
handle of a scrub-
bing mop, a shoe-
horn will slip over
the edge of the
serub pail and
keep the handle in
a vertical position
when the mop is
not being used.
Location of the
horn will depend
on the height of
the pail. If the
horn is bent to the contour of the mop
handle, it will be easy to tape in place.

T EHOEHOREN

Numbered Paper Collar on Bottle
Shuws Time to Take Medicine

Anyone who ex-
periences trouble
in remembering
the time to take
medicine, can use
a paper collar as
shown to indicate
the time. Number
the collar from 1
to 12 and paint a
small arrow on the
neck of the hottle
as indicated, Then
each time medicine is taken, turn the col-
lar so that the arrow points to the hour
it is to be taken again.

Oil Preserves Paintbrushes

A new paintbrush suspended in raw lin-
geed oil for a few hours before using it will
be easier to clean, The porous bristles will
absorb the oil, sealing themselves from
moisture and thinners which make them
flabby. This process is good only for
brushes to be used in paints that contain
an oil ingredient. The brush should be
cleaned thoroughly to remove the oil be-
fore using it in paints having no oil content.

POPULAR MECHANICS



Diamond Ornaments Turned on Spherical Work

Turning diamond-shaped orna-
ments on opposite sides of spheri-
cal work, such as bowls, balls, ete.,
is not difficult and results in a
beautiful job that shows outstand-
ing eraftsmanship. The bowl
shown above is a good example,
First, mount the stock between
centers and turn the ball portion
in the regular way, leaving waste
stock at both ends shaped as indi-
cated. Notice that the faces of the
ends are beveled 1o provide flat
surfaces for the lathe centers when
the work is mounted at an angle between
them as shown in the upper right-hand
photo. Also, notice that a shallow groove
is turned in each face as a guide in posi-
tioning the center. It is important that the
groove be turned on each face in exactly
the same position in relation to the center
of the work so that the axis between lathe
centers passes exactly through the center

of the ball. Now, with the work mounted
at an angle and the lathe running at slow
speed, turn a number of shallow grooves
in the ball. Then reverse the work end for
end and turn another series of grooves.
Finally, the ball is turned down, removing
the grooves, and leaving the diamond pat-
tern in relief as shown in the lower photo.
—Benj. Nielsen, Aurora, Nebr.

Life Line Is Easy to Climb or Slide Down When Knotted

A life line will be improved if knots
spaced 12 to 14 in. apart are tied in it to
aid in gripping it with the hands. This is
especially true of lines used on piers, large
private boats, or as fire ropes in homes
where persons inexperienced in rope
climbing may have to use them. Even a
child that might not be able to grip a
smooth rope tightly enough to support its
weight can use a knotted one with ease. It
is well to remember that the upper end of
a rope used for these purposes must be at-
tached to a firm support so there is no pos-
sibility of it pulling loose while in use and
allowing someone to fall.
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COPYING TABLE

15" HARD- LEMS DIA. LESS %

PRESSED
BOARD LEMS DIA.
815" X ala” LEMS DlA, LESS 147
B _| HARDWOOD
PLYWOOID 3 STRIPS, %~ X 4"

FELT
SASH-CHAIM

Eliminates usual hand shadow by pro-
jecting image from below. Spring coun-
terbalances equalize weight of projector

to give a positive focusing action

FOCUSING BOX
%" PLYWOOD

METAL

By Edwin M. Love

THIS multi-purpose “drawing
camera’ throws enlarged views

’ : HARD-PRESSED
of small patterns and pictures in BOARD, VENT AND
magazines on tracing paper placed REFLECTOR
over a horizontal window, where it is LUX 11X 12%”

an easy matter to trace them. You -
just place the picture in the copy DPENING _—
holder as in Fig. 3, slide the projector -
up or down to get a sharp focus and then
copy the picture or pattern on the paper  cgopy

held on the tracing window with cellulose  HOLDER SOCKET
tape. The advantage of having the projee-  scpewep 10 - NEGATIVE
tor mounted under the window is that your  PROJECTOR HOLDER

hand, when tracing the image, does not cast o5

a shadow to obseure the work, which would
be the case if the picture were projected
from above. Direct copy work can be done
by placing the pieture on the tracing win-
dow and using the special lights provided
for this purpose. Of course, best results are
had in a darkened room. Provision is made
also to copy enlarged views from negatives.
Besides, the outfit can be used as a post-
card projector by replacing the tracing
window with a mirror, which is tilted at a
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45-degree angle to throw the picture on a
wall or screen.

Construetion centers around the projec-
tor itself, so start with this first. Fig. 1
shows the parts and their correct relation
of assembly. If vou cannot get plywood,
use solid stock for the sides of the focusing
box, lens holder and the
lamp house. The latter,
shown in the photo to the
left of Fig. 1, has two bev-
eled cleats across the top
to which strips of hard-
pressed board are fas-
tened. These strips serve
to deflect the light down-
ward on the copy holder,
and direet the heat out
through the circular
openings. Disks on which
the poreelain sockets are
mounted are spaced to
stand out from the open-
ings and provide vents. A
few washers slipped over
the screws will do the
trick. Bright sheet metal
salvaged from an oilcan

PROJECTOR WIRING
DIAGRAM

b

or similar container, will do to
cover the rounded ends. You will
notice that flanges are formed
along the top and bottom edges of

the metal, the top ones to permit
attachment to the beveled cleats

| and the lower ones to overlap the
edges of the copy holder. Wire the
sockets according to Fig. 2, after

— first applying aluminum paint to
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i X e RABBET
3" X 8" SPRING
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FRONT —

the inside of the lamp house. Next, yvou
make the focusing box and the lens holder
that slides inside of it. The latter is ad-
justed and locked by two wing nuts on
bolts which project through slots in oppo-
gite sides of the box. After adding the
hardwood strips at the corners of the lens
holder, sand them down until a nice sliding
fit is had and then wax both the strips and
the inside corners of the box. Fill the space
between the strips with felt as indicated,
to stop light leakage.

The efficiency of the projector depends
on the guality of the lens used, especially
if negatives are to be projected for tracing.
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HARD-PRESSED
BOARD }
/

'

Although somewhat expen-
sive, a corrected projector
lens is the bhest. However,
good definition can be had
by using a camera lens. If
you happen to have either a
4-by-3 Graflex or Speed
Graphic camera lens with
a focal length of about 5 in.
and a speed of £:4.5 or bet-
ter, it can be used in the pro-
jector by making a lens-
board holder just like the
one on the camera. Then you
can use the lens from the
camera on the projector,
whenever needed. Some-
times a rapid rectilinear lens
can be purchased reasonably
from a pawn shop. A fourth
choice would be the use of a
pair of condensing lenses
taken from an old lantern-
slide projector. The upper
detail in Fig, 1 shows how to
mount a pair of these lenses,
Each lens is sandwiched be-
tween two rings, the holes in

DESK
| SLIDE, TILTS
DESK TOP

PROJECTOR-SLIDE BRACE

—€— DESK-TOP HINGE
N

MHIPFLE

|| UTRAGHG-UGHT
[ ARM A1 ke

T o ~&
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these being cut slightly
smaller in diameter than
a center one holding the
lens. Usually these lenses
have focal lengths of 6
and 8 in. Screw the 6-in.
one to the bottom of the
holder and the B-in. one
to the top, placing the
convex faces outward.
Screws through the
cleats on the focusing box
are driven into the top
edges of the lamp house
and then the framework
holding the channel-
shaped guides is screwed
to the top of the beveled
cleats as shown in Fig. 8.
Plywood is best for the
two-piece copy holder.
Serew the upper part of
this to the bottom of the
lamp house and hinge the
lower part to it after you
have attached the cake-pan reflector. Two
or three screws are driven into the side of
the lamp house to engage a hook on the
lower part of the copy holder—one keeps
the holder closed on a single sheet and the
others provide space for magazines or cat-
alogues. A holder for negatives is made to
fit over the opening in the lower part of
the copy holder as shown, four projecting
bolts on the former engaging holes in the
latter to keep it in place. Negatives are
held between two pieces of glass which are
centered over the opening with brads.
Now to make the cabinet: The cutaway
_view in Fig. 5 shows the vertical slides be-
tween which the projector travels. Being
. attached to the frame of the tracing win-
dow, they keep the projector at right angles
to it, regardless of how much the top may
be tilted. The brace joining the two slides
at the bottom is U-shaped to permit fur-
ther travel of the projector. Note in Fig. 5
how ecoil springs are used to counterbal-
ance the projector. The springs are fas-
tened to the outside lower ends of the
slides and the chains, passing over stand-
ard sash pulleys fitted in the upper end of
the slides, are hooked, under slight tension,
to the channel-shaped guides of the pro-
jector. To work properly, the guides must
fit the slides rather snugly. Desk slides, Fig,
7, lock the window at the desired slant.
Fig. T also shows how two lights are in-

e
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stalled, one at each side, on hinged arms to
give illumination for direct tracing. On the
original model 25-watt lamps were used
here, a 150-watt lamp in the negative re-
flector and four of 100-watts in the lamp
house. As shown in Figs. 5 and 6, the cab-
inet consists of a half-lapped framework
fitted with doors at the front and covered
with either 34-in. plywood or hard-pressed
board. Strips of the latter are used around
the top of the window frame to retain the
glass as shown in Fig. 4,

Tennis Net Is Tightened and Held
By Strong Anchor Hook

To tighten and

hold a tennis net, it

]

W.T M. Comcvele

where a ratehet TENMIS
adjustment is not |
provided, set one i
of the posts in a AROOK. !
pipe socket and [ _ -~ =[}—
drill the post to ;:;i,;; =
receive a strong {0 -
anchor hook. This % —™=="=socker
hook is made by 1 L3 :::_mN"“RHE
bending a length I :.: :

£y

of iron rod to the
shape indicated. It
is used as a handle to turn the post and
tighten the net ropes after which it is
forced into the ground to hold the tension.
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' Door Wedge Stabilizes Desk Slide
To Hold Adding Machine

If you use an adding machine or type-
writer on a desk slide, the latter can be
supported rigidly by simply pulling out the
top drawer of the desk and forcing a wedge
between it and the slide. Where rubber
doorstops are available, one of these will
be ideal for the purpose. If the space be-
tween the slide and drawer is too great, a
wooden block can be attached to the stop.

Fisherman’s Emergency Fly Vise
From Dry Cell Clip

Soldered to the
edge of your tack-
le box as indicat-
ed, a clip from a
dry cell provides a
handy wvise for
holding a hook
while tying a fly.
.. Such a vise is al-
™~ ways at hand and
ready for instant use, even when yvou are
away from home on a fishing trip.

Keeping Ants Out of Your Home

After trying unsuccessfully for several
years to keep ants out of our home, we
found the following mixture highly satis-
factory. It consists of sodium arsenate, 14
0z., sugar, 1 Ib., and sirup or honey, 1 ta-
blespoonful stirred into water 115 pts. As
this solution is poisonous it must be used
in feeders or containers of a type that will
prevent children and small animals from
getting at it. Place the feeders in a safe
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place near the ant trail and your home will
goon be free of ants,
—~C. L. Stevenson, North Hollywood, Calif.

Turnbutton Serves as Bench Stop

Needing a stop
on his workbench
to hold small work
while planing it,
one craftsman
used a metal turn-
button for the
purpose, This was
screwed to the end
of the beneh top as
shown, where it
could be turned to
a horizontal posi-
tion parallel with the edge of the bench
to keep it out of the way when not in use.

Flat-Iron Skids at Stern of Boat
Shield Motor Against Logs :

Damage to an outboard motor by having
it strike submerged logs and rocks in a
shallow lake, can be avoided by fitting it
with these skids, which act like sled run-
ners to raise the stern over any obstruc-
tion. Bolted to the bottom of the boat, the
skids are thin enough to offer very little
resistance to the forward movement of the
boat. Also, if you drag your boat across a
narrow strip of land from one lake to an-
other, the skids will be helpful.

—>Stanley K. Wood, Hot Springs, Ark.

A
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SPLASH- CAPACITY

DRIVE

Although designed to be pedaled £

like a bieyele, you ean use a mo-

tor to run this sturdy scroll saw,

It iz built almost entirely of wood,

has splash-type lubrication, ad-

justable blade tension and other
features as shown above

By Wayne C. Leckey
PART 1

SCHRCITY of metal need not keep you

from having a scroll saw, as this one is
made mostly of wood. Aside from the bolts
and bushings required, the few other pieces
of metal needed can be salvaged, in most
cases, from odds and ends found in the
junk box. If plywood is not available in
yvour particular loeality, you ean resort to
solid stock by gluing up panels of sufficient
width. The crankshaft mechanism of the
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drive head operates in a bath of oil and
is sealed inside an ordinary 1-qgt. paint can
of the type having a press-fit lid. Fig. 4
will give you an idea of how it works. A
crankshaft, entering the side of the can,
engages a bar, which slides back and forth
in a channel clamped to a vertical shaft.
This produces a smooth reciprocating mo-
tion of the shaft, much like a piston, the
stroke being 1 in. Oil in the bottom of the
can is splashed by the crankshaft to keep
the mechanism well lubricated.

The complete drive unit is shown in
Fig. 1, partly cutaway so that you can get
a better idea of its assembly. Bronze spin-
dle bushings (Ford model-T type) are used
as sleeves for the vertical shaft and also as
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a bearing for the crank-
shaft. Fig. 3 shows how
the channel is clamped to
flattened places on the shaft, and how the lower _
bushing is mounted in a flat-iron bracket. Note 1|
from Fig. 4 that the bolts in the latter fasten both '
it and the can to the wooden base. You ean work
the channel to shape by hand using a hacksaw,
chisel and file, or you ecan have the channel and
crankshaft made. Thick felt washers prevent leak-
age of oil at points where the two shafts pass
through the can. The oil level, of course, should
be kept below the hole in the side of the can, as \
shown in Fig. 4.
It is important that the block holding the erank- ﬁﬂ&mi
shaft bearing be ng;d Fig. 2 shows a way of bolting  BusHING

SHAFT —

R this, which allows it to be retight-

_ - | ened easily if it should work loose.

;' 3 L S e L When installing the erankshaft

BN )/ CARRIAGE BOUT | there must be no end play, as the

ey knrean | face of the disk, bearing slightly

TI——‘/. N/ & against the channel, keeps the bar

etk FELT | engaged in the latter. It also pre-
3 el |ﬂf'H£ﬁ pri=s | vents twisting of the shaft and saw
- WEIGHT g - '—?;' blade, which would cause the lat-
M_‘_.' ' ter to break. So, see that the set-
: screws in the pulley and the collar
5 - Hl are tightened securely to the shaft
-l b sl e on each side of the bushing, with-

SOLDER o )21 = 3 m' 0 | out side play. If desired, you can

: —i s - /-—" 2% | ~make the pulley of wood and pin

% [ A it to the shaft. Before the lid can

; B r I__; [ be pressed on the can, the upper
b ol o a1 i o end of the shaft must be threaded
N, A § __  IMEIa e and slotted, so that a blade chuck

-l 23, g b like the one detailed in Fig. 7 can
,-:;‘u‘:T wadah : be fitted to it after the upper bush-

| 1o himirg sl @ ing and the filler block in which it
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fits, have been slipped over the end.

You can set the drive-head unit aside
for the time being, and proceed to make
the wood stand. Plywood is preferred
but solid stock can be used. Fig, 9 shows
how both side pieces can be laid out
economically on a 41 by 63%2-in. panel,
after which the two can be cut apart
roughly with a compass saw and then
trimmed to exact size. The size of the
opening in which the drive head fits is
given in Fig. 1. Note that the left-hand
side has projections above the opening,
which serve as stops for the tilting table,
The frame or core to which the side
pieces are glued and bholted is made up
of common 2 by 4-in. material. Fig. 6
shows the arrangement of the pieces,
while Figs. 5 and 8 detail how the rear
legs are fastened rigidly with bolts and
screws. The member which extends to
form a seat is bolted to the front and
rear legs in the same way as used in the
drive head. Asg individual leg reach va-
ries, the length of this piece will have to
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EXTRA BEARING BLOCK MAY BE
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be determined by trial This is likewise
true in locating the bearing hole for the
large drive pulley. For some persons it
may be satisfactory if centered in the seat
member as in Fig. 8; for others it may be
necessary to fit an extra block as indicated
to permit lowering the position of the pul-
ley to a point where it is easy to pedal.
Assemble the stand as far as shown in
Fig. 6 and then slip the drive unit into the
opening provided.for it before putting the
opposite plywood side on the frame. This
of course, will necessitate removing the
pulley and the wood bearing block. In do-
ing this, be careful that the pin in the
crankshaft does not disengage the bar.
Cleats are used in the manner shown in
Figs. 1 and 4 to fasten the drive unit in
place, after which the filler block contain-
ing the upper bushing of the shaft is bolted

flush with the top of the plywood sides. |

With this filler block in place, you can go
ahead and add the blade chuck to the slot-
ted end of the shaft. This consists of a hex-
agon nut screwed and soldered to the end
and then drilled and tapped crosswise for a
setserew to clamp the blade as shown in
Fig. 7. The blade can be made self-center-
ing in the chuck by filling the slot with sol-
der on each side of a piece of wood that i
the same width as the blade.

The sectional view in Fig. 11 shows how
the large drive pulley iz held to a 15-in.
pipe shaft by two floor flanges which are
centered and screwed opposite each other.
One end of the shaft is threaded to pass
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through the flanges far enough to permit
a Y-in. elbow to be pinned to the project-
ing end and soldered to the flange. If you
are unable to have the bushings turned of
metal to fit the pipe shaft, satisfactory ones
can be turned of hard maple and replaced
at signs of wear. If metal bushings are
used, they should be a press fit in the stand.
Bicycle pedals attached to flattened ends
of short pipe arms make a neat job. Owing
to the size of the plywood drive pulley,
you'll have to true it on the outer end of
the lathe as shown in Fig. 10.

{To bo continued)

Claw Hammer in Vise Holds Rods
For Pointing With File

When pointing
rods with a file,
one mechanic uses
a claw hammer as
an improvised vise
to hold the rods so
they can be rotat-
ed easily as the
work progresses.
The hammer is -
clamped in a regular bench vise for rigid
support while the rods are held in the
elaws, one hand being used to turn the
work as the other one operates the file.

POPULAR MECHANICS
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to center

HEIGHT GAUGE
tool bits

OCEKED in a lathe tool-post slot
where it is ready for instant use, vet

is out of the way when not needed, this
gauge will enable an inexperienced
lathe operator to center a tool bit accu-
rately. Also, the gauge will save time
for an experienced operator, for
the gauge arm can be swung hor-
izontally to the hit position for
adjusting the latter, after which
the arm is swung back out of the way.
Requiring only a small amount of steel,
the gauge can he made from serap
pieces, and consists of the four parts
shown in the upper left-hand detail,
plus a centering tip and collar as shown in
the lower detail. A base turned to fit the
tool-post slot and threaded at the upper
end, has a hole through it to take an arm
which carries the centering tip. Horizontal
adjustment of the arm is held by a slotted
collar, which is tightened against it by a
turned nut or cap. The centering tip car-
ries a movable collar, which is held by a
setscrew so that the exact center of your
lathe can be obtained from the headstock
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CUTTING EDGE
5° ABOVE CENTER

center, after which the collar is adjusted to
hold the tip to the correct height. It is a
good idea to check the tip against the head-
stock center occasionally to assure that it
is in the correct position. As the original
gauge was made for one particular lathe,
it may be necessary to increase or decrease
some of the dimensions proportionally,
especially the diameter of the base, for a
gauge to suit various lathes.

—W. T. Warde, San Franecisco, Calif.
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Hotbed Sash Lifted at Both Sides
If Loose-Pin Hinges Are Used

SASH = e
o s > #
- - L |

.

Being unable to raise his hotbed sash on
some days because of chill winds blowing
toward the opened side, one gardener
hinged both sides of the sash so that either
could be raised to deflect the wind. Loose-
pin hinges were used, pieces of heavy wire
with eyes formed on the ends being used
as pins to permit easy removal.

Metal Surfaces Are Rustproofed
By Polishing With Graphite

Polished steel surfaces that are exposed
to the weather or to the action of coolants
can be given a waterproof coating by
sprinkling them lightly with finely pow-
dered graphite, and then rubbing them
briskly with a piece of carpeting glued to a
block of wood. A surface that has already
rusted should be scoured with coarse steel

GRAPHITE

k— CARPET-
COVERED
BLOCK
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wool and dressed down with emery cloth
used dry. Rub the surface until all tiny
rust pits have been worn down. Then ap-
ply the graphite generously and rub it well
into the surface with a hard felt pad. The
resulting finish will be black and have a
high luster—Alexander Maxwell, Chicago.

Printing of Deckle-Edge Paper
Speeded by These Guides

Feeding of peie-eoce mreR —
deckle-edge paper i
stock on a job
press is often diffi-
cult because the
rough edges catch
on the gauge pins :
and interfere with \ ME‘E PINS
sliding the sheets '
into position. One printer avoids this trou-
ble by gluing a couple of linotype slugs
onto the tympan sheet. These are placed
so that they project slightly beyond the
centers of the gauge pins yet allow the
tongues of the pins to hold the stock. The
rough sheets slide easily against the smooth
edges of the slugs.

SR,

LINOTYPE SLUGS
GLUED TO TYMPAN
HEET .

More Heat From Carbon Welder
R S re——— With most types
0 —— of low-voltage
carbon welding
torches, the clamp
for holding the
carbon permits
contact at only
three or four
points instead of
all the wavy
around, and when
the contact areas
become filmed or corroded, high resistance
is set up against the passage of current. An
improvement for a torch of this type is to
bind a small quantity of steel or copper
wool to the inside of each elamp arm, using
small wire to fasten it securely. The wool
allows contact all around the earbon, thus
providing maximum heat at the tip.

Preventing Electrical Terminals
Overheating and Annealing

I have found that trouble caused by fric=
tion terminals on toasters, electric irons,
ete., becoming hot and annealing because
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of high electrical resistance, due to rust
and corrosion, can be eliminated by tinning
(brazing) the terminals with bronze or
brass. This makes a low-resistance con-
nection and does away with rust and cor-
rosion that is normally encountered on un-
treated pin terminals.

—R. K. Beal, Marion, Ohio.

Emery-Cloth Knife Sharpener
Dn Paperhanger s Table

= A convenient
sharpener for a
paperhanger’s
knife can be made
by sawing slits in
one end of the ta-
ble top through
which a strip of
emery cloth can be threaded as indicated.
No tacks are necessary to hold the eloth,
which may be changed easily when worn.,

EMERY CLOTH

Printer’s Tools Held by Magnet
Above Imposing Stone

To keep his make-up rule, bodkins,
tweezers, etc., conveniently at hand over
the imposing stone in his shop, one printer
uses a large magnet. This is suspended
from the ceiling by a cord which passes
through a serew eve and over to a window-
shade roller attached to the wall. This ar-
rangement permits the magnet to be pulled
down where it is within easy reach or
raised out of the way when not needed. If
desired, a counterweight can be used in-
stead of the window-shade roller,

MAGNET
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Easy Way to Dissolve Chemicals

In Spraymg Solutions
T h' - ..J¢._1 S I _t.”.f‘ 4 u_?.. e
. o & -F- 8 : ..-. - i, e .I,
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3fire 220l | 1!

One orchardist saves time when dissolv-
ing chemicals to make up his spraying so-
lutions by putting the chemieals in a dis-
carded corn popper and swishing them
back and forth in the liquid. In this way,
the chemicals are dissolved more rapidly
than when dumped into the water and
stirred with a paddle,

Fouling of Drill Chuck Prevented
By Small Felt Disk

When using an
electrie drill in an
inverted vertical
position one me-
chanie experi-
enced trouble by
having chips work
down the drill
Autes and get into
the chuck. To
prevent this, he
slipped a thin felt
disk over the drill
close to the chuck.
The felt absorbed
the excess lubri- = — .
cant, which runs down the flutes carrying
the chips with it. It will be a good idea
to have extra washers at hand so they can
be changed when saturated with oil, other-
wise centrifugal force will sling the oil
around.—W. C. Lammey, Sandwich, I1L

137




CONSERVE

é’#‘@ﬁm"”‘"‘é

END OF ROD MELTED OM RED SPOT

@ DEPOSITING A LAYER OF BRONZE

138

\

AGE FOR Vlcm“'

t
help to diver
ine shop can he'P et for

SALV

more metal,
E‘ﬂt"ﬂl war Pl‘ﬂ

more ﬂrmgi‘-“‘ m
st Fggmhh

use in @55
applying
assure the gred
alvage ot ,m:]-fﬂ =]

machine ports. 10
Icp!ﬂlt:lng

easures to

amount of
nd broken tools a._ﬁd
nstead of scropping
them with néw parts.

and

By H. J. Chamberland

AMDNG repair methods to renew worn

and broken tools and machine parts so
that they will give continued, useful serv-
ice, are three outstanding processes, as
follows: 1—Bronze welding with an oxy-
acetylene torch to resurface or rebuild.
2—Hard chromium plating to replace worn
surfaces and produce hard-wearing sur-
faces. 3—Regrinding cutting edges of
high-speed tools, better known as cutter
salvaging.

Bronze welding: This process is exten-
sively used to build up worn or broken
sections of steel, east iron, malleable iron,
copper, brass and other metal tools. Bronze
welding differs from most other types of
welding in that it produces welds of ex-
ceptional strength without fusion of base
metal. Because of less heat required,
bronze welding is faster and therefore gas
consumption is reduced. Preheating cast
iron is often unnecessary but if it is advis-
able, it need not be extended beyond a
black heat so that expansion and contrac-
tion are minimized. A special bronze
welding rod is used, which melts quickly
and flows freely at 1600° Fahr. It tins eas-
ily, hardens rapidly and can be machined
readily.

Tinning: The secret of bronze welding
lies largely in the tinning or preparatory
operation. The surfaces to be tinned must
be cleaned thoroughly, as molten bronze
will not flow on dirty metal. The appren-
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tice can practice tinning as follows: Get a
couple of 1i-in. low-carbon steel plates
about 8 in. square. A section about 3 in.
wide should be surface-ground or highly
polished. Use a light blowpipe, recom-
mended bronze and related flux. Adjust
the flame for slight oxidation, bend the
bronze rod for convenient handling, heat
the end of the rod about 2 in. and dip it
into the flux so that a sufficient amount will
adhere to the rod as shown in Fig. 1. Next,
as shown in Fig. 2, hold the flame near the
edge of the plate and heat a small area
about the size of a dime to a bright red.
Then, as shown in Fig. 3, melt the flux end
of the rod on the red area. The metal should
now spread evenly in a thin film. The small
dark spot readily seen under and ahead of
the flame represents the tinned area. Keep
working from left to right continually de-
positing a layer of bronze about 15 in. thick
and 3} in. wide as shown in Fig. 4, alter-
nately dipping and raising the rod from the
puddle so you can get the flame under the
rod to allow the deposit ahead to thin out.

Building up broken gear teeth: Building
up broken or worn sections with bronze
weld is known as surfacing. A common
application is to renew
broken teeth of a gear as
shown in Figs. 5 and 6.
With this method, thou-
sands of costly cast-iron
gears can be salvaged at
slight cost. In doing this,
the fractured surface is
filed and polished, then
heated to a cherry red

and tinned. A tooth can

BROMNIE WELDING METAL
STEEL 5TUDS
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{7) FINISHED
. TOOTH

(E) sunDING UP NEW TOOTH

be built up as shown by de+
positing the bronze in a se-
ries of ripples each about
Mg in. thick. Direct more
heat to the rod than to the
deposit. You can start with
a Hg-in. rod and finish with
one 1 in. in diameter to bet-
ter accommodate the gradual narrowing of
the tooth. Fig. 7 shows the bronze-weld
tooth after it has been machined to shape.
1t is stronger than adjacent teeth, having a
tensile strength of 50,000 Ibs. per square
inch. When two or more large teeth have
to be built up, the following procedure is
advised: After filing the fractured surface
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REPAIRING CRACKED GEAR

140

TYPES OF CUTTERS EASILY SALVAGED IM AMNY MACHIME SHOP

smooth, the gear is drilled and
tapped for reinforcing steel studs
along the line of every missing
tooth as shown in Fig. 8. Gear
teeth so reconstructed may either
be finish-shaped by milling, or by
filing to template size.

Cracked gears: When a spoke
of a cast-iron gear breaks, a
bronze weld solves the problem of
saving the part. Such a fracture is
ground to a V-shape for increas-
ing the strength of the weld, as
shown in Fig. 9. Note that the rim
of the gear is heated close to adja-
cent spokes, Fig. 10, which slightly
opens the erack as shown in the
insert. Then the metal adjacent
to the crack is tinned and heated
after which the bronze weld metal
is applied as illustrated in Fig. 11.
Then the gear is turned over and
welded on the opposite side,

Hard chromium plating: Hard
chromium plating differs from
decorative plating in that the for-
mer requires but a perfectly
smooth and clean surface of base
metal, whereas the latter requires
an intervening layer of nickel.
Broaches, taps, reamers, facing
tools, jig bushings, drills, files, dies
of all kinds, most types of gauges,
shaft bearings and other items are
surfaced with this process. Plug

i

D
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RECUTTING TEETH OF END MILLS

gauges that are worn undersize can be hard
chrome plated at approximately 20 percent
of the cost of new tools. The primary step
is to true them cylindrically by grinding,
the removal of 0015 to 002 in. of stock
usually being sufficient, Then the tools are
plated .0003 to 0005 in. oversize and lapped
to exact dimensions, Motor-shaft bearings
are often given a 004 to 006-in. plate to
allow for Anishing to size. Snap and jour-
nal gauges as well as reamersz are the
most economical chrome-plating applica-
tions, Many new tools such as files are
chromium plated. It has been found that
such files given a 0002-in. of hard chrome
plate will last three or four times as long
as the common unplated kind. Also
chrome-plated drills and facing tools will
last six to eight times longer between
grinds than the usual kind,

Cutter salvaging: When depth of flutes
of milling eutters, side mills, end mills and
shell end mills, has been reduced one third
from successive sharpening operations, the
tools have lost approximately 25 percent
of their original cutting efficiency. The
reason is a gradual reduction of chip clear-
ance besides feed and speed changes. Gen-
erally, cutters can be reground twice and
only cutters made of high-speed steel can
be ground because the steel is hardened
all the way through. All the mills that
are shown in Fig. 13, can be salvaged easily
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Tst STEP
GRIMD COUMTERBORE
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GRIND SHAMNK

3rd STEP
GRIMD
RECESS

5th STEP
GRIND RELIEF

in any machine shop ‘but cutters over 2 in.
thick should be sent out to shops special-
izing in this kind of work. When done out-
side, the cost of regrinding is 50 percent of
the prevailing price of new tools of the
same type and recut diameter. Cutter sal-
vaging in one shop is done for 20 to 30 per-
cent of new tool costs. When the teeth of
cutters originally are milled in a single
traverse movement past the milling cutter,
the salvaging procedure requires a series
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of repeated cuts around the cirele to obtain
the desired depth.

Recutting the teeth in straight cutters is
done with a eup wheel shaped to the angle
that will produce the desired depth of flute,
as shown in Fig. 12. Peripheral teeth of
the side mill in Fig. 13-D can be recut this
way, and any tooth shape may be produced
by shaping the face of the grinding wheel
accordingly, The side mill shown in Fig.
13-B can be recut by setting the machine
table at the correct angle and using two
different wheels with different angles to
reproduce the original shape of the teeth.
The shell end mill in detail A and the end
mill in detail C would never require re-
cutting peripheral teeth if the end teeth
were given constant attention. For recut-
ting spirally milled teeth in any mill, it is
necessary to use the same attachment as
for sharpening spiral hobs to reproduce
correctly the angle of spiral. The simple
procedure of cutting new teeth in end mills
as shown in Fig. 14 also applied to reshap-
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ing end teeth in shell end
mills as shown in Fig. 15.
The reason for using the
elastic or rubber-bonded
wheel is that it spaces
rapidly and saves the cor-
ners of the actual gum-
ming wheel. To recut
spiral teeth, a straight
wheel having a 1%~ or 3}-
in. face is used. The di-
ameter must not exceed
4 in, and the face must be
dressed to a compound angle to reproduce
the original milling cutter used.

Tool transformations: After a metal-
cutting tool has served its original purpose,
it iz not necessarily ready for the scrap pile.
The high-speed counterbore shown in Fig,
16 has been made from a tap no longer of
servige, Steps to transform the tool are
shown in Fig. 17, the work being mounted
on centers, The grinding operations re-
quire less than 45 minutes.

Fig. 18 shows an assortment of disk plug
gauges made from discarded high-speed
Yi-in. slitting saws. This set of gauges was
made for approximately 20 percent of what
new gauges of this type would cost. Holes
are of one diameter for single-handle con-
VEnlencea,

Two milling cutters of identical diam-
eters can be made interlocking in less than
an hour’'s time, as deseribed in Fig. 19A.
This procedure has saved the cost of a new
cutter to mill a wider surface. Cutters of
different diameters are interlocked as in
detail B. The larger mill requires side-
cutting action as shown in details C and D.

Duplicate Holes Marked Ee;silﬁf
With Acorn Nut and Punch

Where new
work is being laid
out from a pattern
and suitable tools
are not at hand for
marking the metal
to drill duplicate
holes, these marks
can be made easily
with an acorn nut and an ordinary punch.
All you need to do is drill the nut and slip
it over the end of the punch to provide an
attachment that will center the punch ac-
curately when held vertically in the holes,

—A. H. Waychoff, Phoenix, Ariz,
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Woodworkers will find this tool a time-
saver for rounding sharp edges, especially
on work that has dead ends such as drawer
sides, partitions, ete. The tool is made from
two old twist drills welded together end to
end. One drill is untwisted and the end is
forged flat, after which the sides of the
flattened portion are bent upward at about
90 degrees to form a trough shape slightly
rounded on the inside bottom surface. This
job is best done by using as an anvil a piece
of steel with one edge rounded to the radius
you desire to produce on the wood. Next,
the end or tip is bent upward at an angle
of about 15 degrees, and a collar or washer

This Tool Rounds Edges of Woodwork Quickly

is brazed on the shank part of the tool to
rest against the handle when the latter is
driven in place. The tip or cutting end of
the tool is now hardened by heating it to a
bright cherry red and plunging it into cold
water. Then the tip is polished bright, re-
heated carefully to a straw color and then
quenched quickly in water. After grinding
the tip on the underside to form the cut-
ting edge, a wooden handle drilled to take
the shank tightly is driven in place. On
some jobs it may be necessary to grind off
the tip corners to keep them from catching
on the work,

—Walter E. Burton, Akron, Ohio.

High Partition in Toolbox Increases Its Carrying Capacity

Instead of hunting through his small
toolbox whenever he wanted a certain tool,
a carpenter substituted a high partition for
the regular one, and fitted it with racks for
saws and other most-used tools. This ar-
rangement made selection of tools easy, in-
creased the capacity of the box and provid-
ed a carrying handle that could be reached
without stooping low,

Reinforcing Bolted Wood Joints

A simple method of reinforeing bolted
joints in wood framing is to insert a piece
of metal lath or large mesh wire between
the boards before bolting them together.
The wires will sink into the surface of both
pieces of wood, locking them together
when the bolts are drawn up. A few ham-
mer blows while tightening will help.

—Robert Hamilton, St. Joseph, Mo.
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Ferris-Wheel Display on Counter
Helps Customer Select Cloth

After installing this unusual counter dis-
play, one dry-goods merchant found that
it not only pleased his customers by per-
mitting them to select their purchases at
their leisure, but it also saved time for the
clerks by making it unnecessary for them
to take down from the shelves several bolts
of cloth to show each customer. The dis-
play can be made any size desired, al-
though one 40 in. wide and 4 ft. high holds
nine bolts of cloth which is about right for
a counter, The sides are cut from %-in.
plywood and are pivoted to two supports
by means of short lengths of broomstick.
These turn in holes in the supports, and
are a drive fit in holes in the side pieces,
reinforeing blocks being used on the side
pieces as indicated. The supports are
serewed to a circular base and braced with
corner blocks. Several boards glued to-
gether make up the base, which is rein-
forced with two horizontal cleats 1 in. thick
and 3 in. wide.

Fitting Toolmakers’ Clamps
With Sliding Handles

Small toolmak-
ers’ clamps that
are made for use
with a wrench can
be improved by
fitting them with
sliding handles.
For the small 115
or 2-in, sizes, this
is best done by
drilling a small

L | @ |
DRILL ROD
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hole about 1% in. deep in the squared end
of the elamp screw, and then drilling a sec-
ond hole through the end at right angles
to the first one to take a 1l4-in. length of
drill rod. In assembling the handle, first
insert a small coil compression spring in
the blind hole so that it bears against the
rod when it is inserted. The spring holds
the rod in any position desired. Peening
the rod ends keeps it in place.

—W. E. Jacobson, Riverdale, T1L

Strain of Standing at Machines
Eased by Powder Puffs

To lessen the
strain of standing
at a production
machine for long
hours, one opera-
tor places a pow-
der puff in the
heel of each of his
work shoes. As the puffs come in a variety
of sizes, it is usually a simple matter to find
a coup!le in a ten-cent store that will suit.

—William Swallow, Brooklyn, N. Y.

Lathe Chuck Is Adjusted Quickly
By Spiral Ratchet Screwdriver
Lathe operators will find that much time

can be saved in adjusting a chuck by using

a spiral ratchet screwdriver instead of the
regular T-wrench. The wrench will have

to be used in tightening the jaws after they
come in contact with the work, but the
screwdriver permits the jaws to be run
down quickly to the work or backed away
from it. A short piece of metal ground to
fit the chuck-jaw sockets and substituted
for the screwdriver blade will be handy.

POPULAR MECHANICS



Operating Horizontal Motor in Vertical Position

Almost any electric motor of fractional
horsepower that is designed to operate in
a horizontal position can be used in a ver-
tical position if an adequate method of lu-
bricating the bearings is provided and a
thrust bearing is installed to keep the
armature shaft from rubbing on the end-

plates of the motor housing. The simplest

method of lubricating the bearings is to
install a grease tube as shown in Fig. 1.
Thig congists of a suitable length of tubing,
tapped at one end to take a serew plug, and
filled with yarn or other packing. One end
of the packing is held against the motor
shaft by a small spring inside the tube. A
special grease lubricant, such as comes in
collapsible tubes for sewing machines, vac-
uum cleaners, ete., is used. Or, a mixture
of finely flaked graphite and light petrole-
um jelly can be used.

To install the tube on very small motors
having babbitt or thin bronze sleeve bear-
ings that usually cannot be removed with-
out damaging them, you enlarge the oil-
hole to take the tube with a press fit. This
is done by taking out the motor shaft and
drilling through both the housing and the
bearing. On the larger motors that are
likely to have removable bronze bearings,
you can remove them, enlarge the oilholes,
and then insert the grease tube through
the oil well in the housing.

After taking care of the lubricating
problem, you are ready for a thrust bear-
ing. On the smaller, single-end shaft type
of motor, a steel bearing ball working in
the countersunk center hole of the shaft
end will suffice. This is shown in Fig. 3,
the ball being retained in a shallow de-
pression made in a Bakelite plate, which is
held by screws tapped into the end plate
of the motor. This arrangement permits
tightening the screws to take up wear. The
ball will eventually sink into the Bakelite
to a depth that will necessitate replacing it.
On larger motors having double-end shafts,
regular ball thrust bearings will have to be
installed, This can be done by turning a
shoulder on the bearing, and then making
up a shouldered fiber collar to fit between
the bearing and the end of the armature
as shown in Fig, 2, Usually, the cone type
of bearing used on bicvele wheels, or the
flat type used for lathe headstocks are
small enough to fit into the space between
the armature and the motor bearing.

AFPRIL, 1943
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This Tool Kit Serves as Sawhorse
When Handling Small Work

For small jobs away from the shop, one
carpenter carries a tool kit like the one
shown. The vertical members of the han-
dle are notched at the upper ends to make
a convenient sawhorse for cutting mold-
ings and other small pieces.

Copper Tubing Joined SECUI‘E!?

The next time
vou have to join
some copper tub-
ing and have no
regular tools at
hand for the job,
try the following:
Enlarge the end of one tube with a file or
screwdriver, and file down one end of the
other tube to slip inside it. Then, after
tinning the surfaces that are to contact,
you can sweat-solder the joint.

—Harold Rupp, Florence, Ariz.

.- ok qu.n-.lmrflrr "--'*\.w-u- -

Welding Torch Used to Solder

On a job of sol-
dering several
thousand foats, I
used this simple
attachment on a
gas welding torzh
and did the job
quickly. The at-
tachment consist-
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ed of two metal collars spaced with an iron
strip to hold a piece of carbon so that the
low flame of the toreh was directed against
the upper end of it as shown. This gave
the desired heat at the lower end of the
carbon so that the soldering could be done
without discoloring the floats, which were
made of hrass.

—DMarion L. Holsinger, Harrisonburg, Va.

W . le
Anchnnh}lg ts in Concrete

To Prevent Turning
SO

If bolts are an-
chored in concrete
for the attachment
of objects that
must be removed
and replaced at
intervals, any
tendency of the
bolts to loosen be- i
cause of these re- [250
peated operations
can be avoided by bending the bolt as in-
dicated. This idea is also handy when at-
taching objects that require the nuts to be
drawn up exceptionally tight, as the bent
bolts are anchored more firmly in the con-
crete than when straight bolts are used.

g CONCRETE

Coils of Weed Burner Cleaned
With an Electric Drill

When the coils of a fire gun used for
burning weeds became clogged with car-
bon, I cleaned them with a speedometer
cable that was rotated inside the coils with
a slow-speed electric drill. After remov-
ing the valve from one end of the coils and
the elbow and tip from the other end, a
speedometer cable was worked through
them and one end chucked in the drill
Rotating the chain removed the ecarbon,
after which kerosene was run through the
coils to remove all loose particles of car-
bon. When reassembled, the fire gun
worked as good as a new one.

—Blair Votaw, Phoenix, Ariz.

e T
{ ELBOW AMD P
* TIP AEMOVED

MERERLE LY e VALVE

. REMOVED
SOIL HOUSING REMDVED

: —_1"—' .

. o s - “__H n-ﬂ F— N ‘f._

, is5 *'dl;,,'j-':.,

SPEEDOME En
EA CABLE SLOW-SPEED DRJLL

POPULAR MECHANICS



",VHEN using a spray gun, you probably

have noticed that on one job the paint
iz applied just right for an even coat, while
on the next job you may get runs, a sandy
surface or excessive dusting. Chances are
that the trouble is the viscosity of the paint
or lacquer you are using. Viscosity indi-
cates thiek and thin liquids., For example,
light, thin No. 10 automobile oil has a low

[toorwamusH]
= TURE OR % X8 15

i TEST TUBE

TPEMIMNG

MARKH
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viscosity and the heavier and
thicker No. 30 oil has a high vis-
cosity. When using paint or lac-
gquer of high viscosity in a spray
gun, you get spatter and excessive
orange peel; when the viscosity is
too low, you get a thin, sandy fin-
ish, possible sags, and excessive
dusting,

It is obvious that there is a right
viscosity for every fluid and for
every spray gun, and the trick is
to get it just right when you spray.
Tao do this, you need some device

1

that will measure viscosity, A
simple one is a glass tooth-brush
tube or a test tube, at the bottom

of which is drilled a Y¢-in. hole,
Also, an opening is cut about 234

in. from the end, as shown in Fig. 2.
Both hole and opening may be cut in glass
by using a silicon-carbide wheel mounted
in a hand grinder. A guide mark is ground
on the glass about 14 in. from the end. To
use, dip the tube in the fluid being checked
so that the tube is filled to the lower edge
of the opening. Then quickly lift the tube
and allow the fluid to run out through the
bottom hole as in Fig. 1, earefully noting
the time that it takes. If you are checking
a clear fluid, take the time when the fluid
drops to the mark on the lower end of tube;
if vou are checking opaque fluid, take the
time the instant the stream breaks. Results
obtained by such timing give comparative
viscosity figures for various liquids.
Another simple check is the falling-ball
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method. You drop a small
steel ball into the fluid
and note the number of
seconds required for it to
hit the bottom of contain-
er as shown in Fig. 3. This
iz a handy way of check-

own gun and compressor, is a mat-
ter of checking with test patterns.
Start out by filling the spray-gun
jar about half full of a liquid,
which you know is definitely too
heavy, and spray a test pattern, as
in Fig. 6. Then add a small amount
of thinner and spray another test
pattern. Continue in this way un-
til you find the proper viscosity to
use-for your gun. Recheck by
spraying a complete panel. Now,
measure the viscosity of the most
suitable fluid by any of the meth-
ods described. Fluids that are

MEDIUM
MIKTERIAL
EALLOPS"

HERVY
MATERIAL _fi
| -DROBS =

ing if you use glass jars
on your spray gun, as the ball or balls ean
be left in the jars. If you have a small com-
pressor capable of spraying only light
Huids, it will be necessary to use glass or
plastic balls instead of steel ones. Obvious-
ly, the greater the drop, the more accurate
the test; 5 in. is a good distance, but 10 in.
is the professional standard. It will be ap-
parent that thiz test cannot be used with
opague materials,

5till another method is the use of vis-
cosity tubes, as shown in Figs. 4 and 5.
Standard viscosity tubes are quite inex-
pensive (about ten cents each), but small
vials of uniform size can be used. You will
need six or seven. Each one is filled with
the fluid being checked so that there will
be an open space of about Mg in. below the
cork. When the tube is inverted so that
the open air space becomes a bubble, it will
travel to the upper end of the tube. The
time required varies with the viscosity.
The exact size of the bubble is not impor-
tant, but the tubes must be the same inside
diameter for good results. If the bubhble
travels too fast when checking thin fluids,
the tube should be set at an angle instead
of being turned upside down.

To correlate results obtained by any of
these methods with the capacity of your
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used in the spray gun should be brought to
the same viscosity as that of the original
test fluid. If you use the wviscosity-tube
method, seal a tube containing the “just-
right” fluid, and use this tube for direct
comparison.

Making these tests takes a little time, but
it is well worth the effort. Just remember
how long it took you to wash and sand off
that last job you spoiled. However, if you
persist in sticking to the crude paddle test,
at least make a point of testing in a uniform
manner. Use a piece of metal ¥is by 1 in.,
and always dip it into the liquid to a pre-
determined mark. Liquid that is too thin
will immediately run off the end of the
paddle, as shown in Fig. 7. A liquid that is
too heavy will drop before it runs, as in
Fig. 9. Liquid that is close to the right vis-
cosity starts to run but has enough fuidity
to finally flow to the end of the paddle in
more or less wavy “gallops,” as in Fig. 8.
Sprayers get good results with this method,
but in all cases the viscosity tests already
explained permit greater accuracy.

[ To do a good job of filling wood grain,
use the heel of your hand in a cireular
motion to further pack the paste in the
pores before wiping off with a cloth.

POPULAR MECHANICS
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First Aid Hints for Home Sets

OST “chairside” receivers present a

mechanical problem to the average
set owner when it becomes necessary to
replace tubes, as the chassis base must be
removed from the cabinet.

If your set is a phono-radio model, simi-
lar to the one shown in photo (A), and you
are not familiar with the compact internal
arrangement, it is best to leave tube re-
placements to a radio serviceman. On the
other hand, if you have changed tubes in
various types of sets, and your “chairside”
receiver is one of the models without a
record player, remove the
line cord plug from the wall
outlet first, then disconnect
the antenna and ground leads.

Where the controls are on
the side, the cabinet may be
turned upside-down as illus-
trated in photo (B); in this
assembly the chassis and
speaker were all mounted on
a sliding side panel that was
easily removed. If the chassis

T TIR JACHK

& Geolleg
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screws up, and place a book
or block inside the cabinet
under the top of the chassis so
that it will not drop when the
mounting serews are removed.
The dial proper is usually a
part of the chassis assembly.
A high-frequency “iest
buzzer” signal generator is a
handy and efficient test unit
for the radio student and ex-
perienced set owner. Battery
operated, it generates both r.f.

© and af. signals and

TIP-JACK FOR TEST PROD

~J
01 MPD.ARY. L
—

=
= zl_nzr_n"'"“’
™ PUSH BUTTOM =

B, BATTERY =" '

Fig.l-D

provides a rapid
method for deter-
mining what partic-
ular stage of a re-
ceiver is defective.
A compact type ap-
pears in photo (C),
and a homemade unit
is shown in photo
(D) and eircuit dia-

is screwed flat to one side of the cabinet,
and the separately mounted speaker has a
plug and cable arrangement, lay the cabi-
net on its side with the chassis-mounting

APRIL, 1943

gram Fig. 1-D. The short test prod of the
signal generator is held close to the anten-
na to adjust trimmer condensers on tr.f.
sets; and grid of 1st detector tube in supers.
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UNIVERSAL TESTING BRIDGE

_________

STOCK USED

o

ﬁﬁ.l REAR PANEL AND CASE DETAIL
=

By L. M. Dezettel

ASSEIH[BLED from standard radio parts that near-

ly every experimenter and serviceman has on
hand, this test unit is capable of measuring resistors,
condensers and chokes without the use of a meter.
Identify, and put old parts to work in servicing home
receivers and building useful emergency sets, stu-
dent receivers, amplifiers and similar units.

It is based on the simple and widely known bridge
circuit in which an unknown resistor, condenser or
choke is measured as a ratio of a known resistor, con-
denser or choke. This ratio depends upon the ratio
between two resistors within the instrument. The
case is made of plywood, all dimensions of which are
given in Fig. 1; the front panel may be of 15-in. Bake-
lite, hard-pressed wood or any similar material.

Photos A, B and E show front and rear views of the
completed unit. The same general arrangement is
illustrated in the simplified wiring diagram that ap-
pears in Fig. 2 in which all parts are shown in their
relative positions on the rear of the front panel and
as mounted on the inside of the case. A large round-
hole lug is placed under the mounting nut of switch
No. 1 for an added common ground connection.

The eircuit consists of a bridge network, with vari-
able resistors R4 and Rs, a constant tone source, and
a pair of headphones, The tone is heard in the head-
phones and the resistors are balanced until no tone
signal is heard. The value of the unknown resistor,
ete., is then read on a calibrated scale. Since require-
ments of the power supply and oscillator are not
eritical, almost any tube combination ean be used. In
this ease a type-56 tube is employed as a half-wave
rectifier. Select several resistors, condensers and
chokes of known values to act as your standards,

Practically any old power transformer can

LI MDA b
CAEALITY

STANDARD
CARPRCITY
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MEASURES UNMARKED PARTS

be used, as only about 50 volts are
1equ;red for the oscillator. The
transformer in this case was a com-
mon broadeast set variety with a
600-volt secondary high-voltage
winding. Only one-half the high
voltage secondary was used, the
other high voltage end being clipped
off. To further reduce the voltage,
a 5,000-ohm 3-watt carbon resistor
was used and also served for filter-
ing. A 6A6 tube is used for the os-
cillator. This is a 6.3-volt tube but
may be operated from the 5-volt
winding, as the oscillator is not
called upon to deliver much power. -
The fed-back energy should be as little as possible and

still be enough to maintain oscillation. The value of re-
sistor Ri should be experimented with to obtain this
result. The output is fed to the bridge circuit through
an ordinary 3-1 ratio audio transformer connected in
reverse. Resistors Rz and Ry are 14-watt carbon types

with a 2 percent tolerance, and potentiometer Ry is a
wireg-wound unit. The headphones should be high im-
pedance type; crystal if you have them. To measure a
resistor, using a standard resistor of 1,000 ochms, connect
the standard to terminals Rs and the unknown resistor
to Bx. A tone will be heard in the headphones; switeh
No. 1 should be in the No. 1 position, and potentiometer
R rotated until no signal is heard in the phones on one

(Continued te page 170}
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Classroom Demonstrator for Radio Training

DESIGNED to provide an exceptionally
flexible operating model of an a.c. re-
ceiver for schools training Army, Navy,
aireraft and eivilian radio students, this
T-tube demonstrator can be assembled,
tested and dismantled at will. The tuned-
radio-frequency cireuit may be wired in
stages so that the students can test and
operate each stage individually, or in com-
binations, from the self-contained power
supply or external batteries. The complete
assembly with push-pull audio output
stage provides ample volume and good
quality for practical demonstrations.

The chassis layout and schematic circuit
diagrams are given in Figs. 1 and 2, Four
dowel rod rests are used, one on each cor-
ner of this kit chassis, to facilitate handling,
By means of this handy arrangement the
receiver can be placed on any of its six
sides without damage to the parts or the
table, desk or bench on which it is placed.
This feature is illustrated in photos A and
B. The metal chassis is 13 in. wide, 17 in.
long and 134 in. high.

Combinations of pin jacks and jumper
wires are used on top of the chassis in or-
der to operate the set in stages. These pin
jacks also provide a means for making
electrical measurements at practically all
parts of the circuit. The 8-in. dynamic
gpeaker iz mounted on 4 dowel rods that
support it above the base at a height of
about 2 inches, and is connected in the cir-
cuit by means of a short eable and a plug
that fits into a socket on the base. Both af.
and r.f. volume controls are provided, and
nothing has been overlooked that would
be helpful to the student and the instrue-
tor. The tube line-up is as follows: two
6SK7-GT's; one 6C5-GT; one 6L5G; two
6V6-GT's as output tubes, and a type-80
VANT. RAEAKER =~ full-wrave rectifier.
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AUTO-LITE

SPARK PLUGS

N SERVICE AT MOME AND ON EVERY FRONT

L TN ERC ™ o
. W o B A
"Gran'maw—c'mere —the Army wants ter know if Willy is six feel tall!™

THIS YEAR ALL AMERICA MUST MEASURE UP

Today we must all measure up in our war
effert. Even in little things like keeping our
cars up to snuff—so they stretch every rationed
gallon of gascline miles farther. -+.and help |

That's the job Auto-Lite Spark Plug Dealers can fh:l.t_-i. . |
. i i - Ig, new | il
help you do with "Plug-Chek” Inspection Serv- 24-pags book

ice. Actual tests by the American Automobile of Paul Webb's | 5 0 8
Association show this new spark plug service "Mountain

Boys" cartoons |

mailed by ws

To make sure you get your full measure in to men inserv-

miles, ask your nearest Auto-Lité Spark Plug :.';?;u.s':.']:.:"::'u".r::' :::;:;: :
Dealer for a "Plug-Chek" today. Stamp which we will turn S

THE ELECTRIC AUTO-LITE COMPAMNY over to the U. 5 O, in full.
Toledo, Ohio - M'rrﬂcnd'r'lr'nu Dvwinion - Sarnia, Ontario

can helpincrease gos mileage as much as 12%.
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First Aid for Guns and Tackle

(Continued from poge &%)

mainly because they don't know how easy
it is. I put up two deer last fall in Mason-
type jars and the meat is in my cupboard
now, tenderly cooked and ready to eat. A
couple of weeks ago when I got back from
a deep sea fishing trip T put up 48 pounds
of tuna in glass jars. If you follow the di-
rections that come with a case of jars you
won't go wrong. Use the dry, hot oven
process, cooking fish five hours at 250 de-
grees and meat two hours at 250 degrees.
Tough deer shank makes good mince meat
if you cut it up, add suet and raisins, then
can it. You may add apples and other in-
gredients when yvou open the jar.

Keep your ammunition, rubber boots,
and other rubber goods in a coal, dark, dry

place. Your tennis racket will last longer
if vou keep it in a press and shellac its
strings lightly with white shellae now and
then. Skis keep their shape best when tied
against a spreader, with clamps to keep the
toes bent out. When winter is over I scrape
all the varnish off my skis, right down to
the wood, then smooth them with steel
wool. Let them lie unpainted all summer
so that they lose all their moisture, then
revarnish them in the fall. Never use a
boot oil to preserve leather goods. That
makes themr heavy. Leather should be
dressed with saddle soap.

Remember, you won't get much more
sports equipment until the war is over, so
take care of what you have right now.

The Mystery of the Common Cold

{Continued fram page 37)

search unit was organized in 1934 by Com-
mander Albert P. Krueger and has been
on active duty since January of 1941, It is
an integral part of the 12th Naval District
medical activities under Captain E. U. Reed.

Aside from developing effective vaccines,
the unit is studying means of controlling
the air-borne infection. Worl is being
done on chemical agents that inactivate
the virus in the air without harming it.
Studies at the University of Chicago's Bil-
lings Hospital indicate propylene glycol
vapor is one such agent. This cheap, odor-
less, tasteless, non-toxic substance in the
future may be sprayed into the air in thea-
ters and schools, One part of glycol in
2,000,000 parts of air is said to kill heavy
concentrations of suspended bacteria in a
few seconds, As is the case with common
colds, one of the dangers of influenza is its
wearing down of resistance to a point
where other infeetions ¢an take hold.
Pneumonia has been a frequent and deadly
secondary infection. The new sulfa drugs,
which have no effect on influenza virus, are
such a potent weapon against pneumonia
that the pneumonia death rate last year was
less than half as high as was its average
during the 10 yvears ended in 1937.

With their improved understanding of
respiratory upsets and infections, have
medical authorities any new advice for
treating colds? Unfortunately, there is no
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specific cure-all information. They advise
you to avoid abrupt changes of tempera-
ture and humidity as much as yvou can.
That is, the nose should be given a chance
to adjust itself to the new conditions when,
for instance, you leave a dry warm room
and go outside into a cold and moist at-
mogphere, Next, avoid overcooling or ex-
cessive heat loss, such as resting in a draft
after exercize, or continuing to wear wet
clothing. Third, keep up vour resistance
by avoiding fatigue, improper diet, and
overindulgence, and by proper exercize,

When you do eatch cold in spite of these
precautions, warmth and rest are the best
things for you. Staying in bed a few days
helps avoid a more serious secondary in-
fection. There are numerous preparations
at the drugstore that may give some com-
fort, though no one preparation seems good
enough for universal recommendation.
Ephedrine preparations that help shrink |
the naszal passages give some relief. Qily
substances may prove harmful. Hot baths
and hot drinks also give relief provided
vou stay in bed to aveoid a chill Never
“ctuff a cold.,” You are better off by tak-
ing nothing but plenty of liquids for the
first day or two. Most important—stay in
bed if you can, and in all events, get plenty
of rest and keep the room warm and moist,
In fact, the more you take it easy, the eas-
ier the cold will be on you.
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More fire power to ’em!

Qur fighting men ore showing the world

the stuff of which America is made.

It's our job to back them with arms
worthy of their skill and courage. 5o, for
over a year, huge quanfities of Sovoge-
built Browning aircraft machine guns,
Thompsen submachine guns, and military
rifles have moved in o steady stream to
our forces en world-wide battle fronts,
We're glad that the arms experience and

technical skills in our organization made
it possible to get large quantities of mili-
tary equipment into production quickly.
Sovage Arms Corporotion, Utica, M. Y.
I g It was becouse of
| . high achievement
| in production of
War equipment that the Army-Mavy Pro-
duction Award was bestowed on the Ulica
Plant of the Savage Arms Corporation.



WANT SOMETIPS ON
TURNING TOOLS?

i . L

WILLIAMS'
TOOL DATA bt
SHEETS | B

® If you operate a lathe in a war plant or at
home, you can profit by the factual information
conmined in Williams' Data Sheet No. 7. Like
others in this series, designed to help mechanics
and production men, it is punched to fita stand-
ard F-ring binder. Subﬁu{:l;s covered to date are
listed below. Indicate those you want on the
coupon and we'll send your copies free.
6. Dntn on "“Vulean®™

Uhin Pipe Yises,

T. Data on Willlams"
Turning-Tools,

B. Data on Williams'
“Buperior’ Wrenches,

1. Ohnracteristios of Williams"
“Buperior”” Wrenches,

2. Data on Willinms
Toring Tools,

A. Mats on "' Volean™
Chain Pipe Tonga,

4. Dots on Willnms" 8. Bavlne Tlome with
“Hupersocket’ Wrenches, Willlms" "Bupersockots™
8. Data on “"Vulean™ 20, Datn on ““Valean™
Lathe Dogs, Eye Bolts,

11, Data on Williams' *'0" Olamps,

MAIL THIS COUPON

J. H. Williams & Co., Dept. M-443, Buffalo, N.Y.
Please send Data Sheets circled below:
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MName—

Address
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Shakedown Cruise

(Continued from page 79)

the steam lines are blown out, generators
started up, and the main engine is turned
over. All the steam-operated equipment is
tested and adjusted. Then the long steam-
ing trial begins in the dock. Meanwhile the
Maritime Commission experts are testing
her fuel eonsumption, her horsepower, and
are checking the operation of all the en-
gineroom department equipment. Hun-
dreds of ships like this one have been built
already, but nothing can be taken for
granted.

Next to come on board is the company's
port captain with his erew of deck officers
and men, together with more inspectors.
The ship goes out on her harbor trials, test-
ing for speed, maneuverability, and her
ability to stand the strains of unusual ma-
neuvering. For passengers she carries the
deck and engineering officers who will op-
erate the ship at sea. These men are al-
ready familiarizing themselves with the
vessel and the way she handles,

The trial board is not the only agency
that looks the new ship over, The Ameri-
can Bureau of Shipping has put men on
board to determine that the hull is sound
and the machinery safe and seaworthy.
Men from the Bureau of Marine Inspection
and Navigation try out the boilers, set and
seal the safety valves, and test such safety
devices ag the life boats and rafts, the fire
fishting equipment, and the navigation
equipment. Representatives of the Public
Health Service test out the drinking water
and sanitary systems. One of the last in-
spections is made by the “rat man” of the
Public Health Service, who goes over the
whole ship looking for places where rats
might be able to hide and build nests.
Every such space must be accessible for
inspection and easy cleaning,.

American shipyards have attained their
goal of three ships per day. Before the end
of 1943, more than 1,600 Liberty ships alone
will have been launched, aside from other
vessels that are being constructed. This
vast fleet is being built for the sole purpose
of helping to win the war, but its useful-
ness will not end when the war is over.
These ships are sturdy and economical.
Decades after peace is signed they will be
carrying the American flag along the trade
routes of the world,

POPULAR MECHANICS



wFE "

O nnounces

A NEW, NATION-WIDE
CONSERVATION SERVICE

To MAKE this new service available quickly,
AC has placed trained men in the field to
carry to all service organizations the latest
and best methods of diagnosing trouble, test-
ing, adjusting, and repairing AC products
with a minimum of parts replacement. This
will help to conserve material and shorten
the time required for repairs,

For Your Car or Truck
Your car or truck is equipped with from
one to nine of these AC devices. All are
important to the conservation of your gaso-
line, oil, and tires. Some of them are so in-
dispensable that, if they {fail, you cannot
drive at all.

For Yourself—and America
A list of the products covered by this new,
wartime service; and a brief statement of
what they require, and why; are given at
the right of this page. For your own good,
and for the conservation of America's gas,
oil and tires, follow the suggestions given.

AC SPARK PLUG DIVISION —GENERAL MOTORS CORPORATION

APRIL, 1943

worn plugs waste up to 10%
on gas. They also cause
hard starting, weaken your bats
‘tery. Have yvour plugs cleaned
and adjosted every few months.

AlIR CLEANERS—A
@ dirty air cleaner restricts
the flow of air into the car-
buretor, reduces gasoline econ-

omy. Have your air cleaner rinsed
every time your car is lnbricated.

: FUEL PUMPS — Practi-
cally trouble free. How-
7 ever, if yours has been in

ause thirty or forty thousand miiles,
a check-up is probably doe.

fa SPARK PLUGS—Dirty or

ing accelerntes formation of

soot and carbon in engine
oil. This dirt will clog piston
rings, cause increased consump-
tion of oil and gas. Replace your
oil filter element when AC Test
Pad shows oil is dirty.

SPEEDOMETERS—
ﬂ Speedometers ara very
reliable, seldom give

trouble, Keep them in good con-
dition.

AMMETERS— Very

=1 reliable, seldom re-
3E— 040 qguire service. Muost be
kept in good condition because
they show whether the battery is
being charged or drained.

6 OIL FILTERS—Slow driv-

0 30 60 OIL PRESSURE
m GAUGES —1If they
=" 2% stop functioning,
SWITCH OFF THE ENGINE, call
a competent service man at once.

Usually, the trouble is in the oil
supply system.

GASOLINE GAUGES

need to be kept in reli-
E % Flhlﬂcﬂnﬂiﬁun.ilthuu gh
they seldom need service.

00 lﬂﬂ 2?2 TEMPERATURE
| GAUGES—your only
indicators of engine

heat. Although very reliable, they

\_uhnuld be kept in condition.
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LIGHTER MOMENTS |
with fresh |
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Eveready Batteries

—

“It's your wife, sir, she says to be |
5 sure and wear your ear muffs and
rubbers.”

One of the important
uses of “Eveready”
“Mini-Max" portable
radio batteries by our
armed forces is to fur-
nish power for “walkie-talkies” (portable 2-way
field radios). Because the armed forces are taking
all we can make, there are none available for
civilians,

The words "Eveready” and “Mirni-Moz™ are repiatered
trade-marks of NMational Carbon Company, e,
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Movie Make Believe—Made
To Order

(Continued frem page 92)

The construction department transformed
an old balloon hangar into a church, bor-
rowed an old shack from “Lady in a Jam,”
salvaged a number of beams from “All
Quiet on the Western Front,” arches from
“Tower of London,” and stairways from
“Eagle Squadron” and put them all togeth-
er to create a Chinese mission.

Another department that helps in cre-
ating a set is the library of photographs
and paintings that depict scenes in all parts
of the world. Such a scene is enlarged to
16 by 20 feet and used as a background
behind an open window.

Nowhere except at a studio, possibly,
would you enjoy a breakfast that consists
of a bowl of snow that has been sprinkled
with broken glass and topped off with
shaving lather. Such a dish is better than
it seems, because motion picture snow con-
sists of unbleached corn flakes. The broken
glass is used for sweetening, for motion
picture glass used for “breakaway” win-
dow panes and wine glasses is nothing but
clear sugar candy. Even the shaving cream
is palatable, being pure whipped cream
that stands up better in pictures.

You would be disappointed if yvou tried
a dish of motion picture ice cream. Real
ice cream would melt too fast under the
hot lights, =0 mashed potatoes are used in-
stead. Likewise, cuts of meat such as lamb
chops lose their fresh appearance during
long rehearsals, so the lamb chop that you
watch an actor eat on the screen may really
be made of colored candy.

These are only a few of the substitutes
that motion picture technicians have found
to be better for picture purposes than the
real articles. They use their ingenuity to
provide practically anything that an im-
aginative script writer can demand. Some-
times the simplest ideas are best. At one
studio some time ago thousands of dollars
were spent in building a motion picture
boat and in mounting it on rockers to cre-
ate the effect of rolling in the waves. But
the rockers were noisy and squeaked so
loudly that the microphone picked up the
sound in spite of several attempts to silence
them with grease. The cameraman solved
that one. He simply rocked his camera

back and forth.

POPULAR MECHANICS



Nuw here's a chance for you hunters and tar-
get shooting fans, to cash fn on your knowledge
of guns! Marlin—always on the lookout for new
ideas to improve sporting firearms — wants to
hear from you. Sportsmen and gun dealers are
cordially invired to join Marlin's big Gun Con-
test—with 51,000 in cash prizes to shoot at. And
remember, many a good idea is simple and easy
to describe. Your chance is as good as the next
fellow's to win & prize. It's easy to get in the
contest—read the details below and send your
entry in today! Contest ends July 1, 1943.

Jot down your ideas for improving any cur-
rent model Marlin Gun. Follow the simple con-
test rules and send your entry in. If you wish,
you may suggest new features, not at present in
the line. A free catalog is yours for the asking,
to review the features of Marlin Guns.

PRIZES IN THE BIG MARLIN CONTEST

The first prize is $500.00 in cash; second prize
£100; third prize 550.00; fourteen additional
prizes of $25.00 cash each. Seventeen prizes in
all! (Marlin suggests the purchase of U.5. Sav-
ings Bonds with the prize money.)

JUDGING

Three famous gun editors—Bob Nichols of Field
& Stream, Jack O'Connor of OQutdoor Life, Maj.
Chas. Askins of Sports Afield—will select the
winning entries. All ideas for which prizes are
given become the property of The Marlin Fire-
arms Company and none will be returned. |
Prizes awarded for the seventeen ideas which
are most valuable and practical, in the opinion
of the judges. Duplicate prizes awarded in the
event of a tie. WINNERS will be determined and
prizes announced as soon as possible.

CONTEST RULES

The Marlin Gun Contest is open to all sporis-
men and dealers in guns, with the exception of
Marlin employees. Written suggestions must not
exceed 300 words, the shorter the better. No
limit to number of entries which may be sub-
mitced. Write name and address clearly on each
suggestion. Mail entries to Dept. C, The Marlin
Firearms Co., 17 E. 42nd 5t., New York City.

Entries must be received on or before July 1,
1943.

Win cash with your ideas! Enter the Marlin
Contest today.

The Marlin Firearms plant is wow 10055 on war production.

Marlin's Over & Under Shotgan,
id 13, 16 and 30 gauges and 410
bore, is bammerless, cocks on open-
ing, bas sturdy one-piece frame.

APRIL, 1943

All Mavfin riffes—lever action,
elip and Pubilar magazine and.23
aniomaiie, _rnﬂurt dfrlfl-ru.r, AETH
rate, " Ballard" rifling.

Marlin lever action rifles, in cali=
bers 33, 3030 and .32 spec., bare
ihe :a.l'."a'al'n_,b. caie-hardewcd re-
T, wedtih safe srde rjeﬂz'n:rl.
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It lost a war!

“For the want of a nail . . .” the shoe, horse, rider,
hattle—and, consequently, the whole war—were
lost. So goes the schoolbook legend whose moral

points to the importance of little things in the - 2
achievement of big things,

Tt takes millions of details to arm a war-winning
nation. Every industrial job has them. Where
filing operations are concerned, production
heads, shop foremen and mechanics can ac-
complish much through the proper use, care
and selection of files. Each of these phases
has a bearing on: ;

Saving #ime In production er repair work;

Soving materials — including that used in the
files themselves;

Increasing worker efficiency and reducing
work spoilage,

In addition to making top-gquality files &
for every purpose, Nicholson is inter-
ested in every user getting the most
out of them.

FREE BOOK, “File Filosophy™

It's new — 48 instructive, illustrated
ages on file use and care, and how
o select The right file for the job.
Adldress:

NICHOLSON FILE CO., 22 Acorn SL

Providemce, R.1., U. 5. A. E
fAlse Cansdion Manl, Pord Hope, Oal )

s To obtain Nicholson or Black
Diamond Files, see yowr hard-
ware or mill-supply house.

2 +
PURPOSE “"'Lﬁ .
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A Bsgkyard Flock Will Solve
¥Your Meat Problem

(Continved from page 43)

below this, on which newspapers should be
spread to catch the droppings. The papers
should be renewed daily. For the first sev-
eral days, however, roofing paper should
be spread over the wire mesh floor to retain
the interior heat. For the first several
weeks, the wire mesh floor of the open run-
way should also be covered with a 14-inch
mesh sereen. The slanting roof of the
brooder, weather tight, is hinged so that it
may be opened for inspection.

Chicks must be kept dry and warm, at
just the right temperatures. The best way
to provide heat is with an electric heater,
attraction light, and thermostat, mounted
from the roof of the brooder. Good units
cost $5.00 and up and are still available at
most feed and supply stores. An electric
light is another constant source of heat but
the air temperatures around it must be
carefully guarded. Such a light should be
encloged in a large tin can suspended from
the roof of the brooder. Punch a few small
holes around the diameter of the can, at
the bottom, to provide a small amount of
light inside the brooder. If you are raising
only a few chicks it is possible to keep
them warm with a cloth-wrapped earthen-
ware jug kept full of hot water,

For baby chicks, the air temperature in-
side the brooder the first day should be
from 90 to 95 degrees, to be reduced one
degree a day for five to six weeks, depend-
ing on the weather. Then no heat is need-
ed. The chicks will chill if the brooder gets
too cool; they will literally cook if the tem-
perature climbs above the recommended
point. To be safe you should operate the
brooder for several days before you obtain
the chicks, watching inside temperatures
closely. Drinking water in the brooder
must be kept tepid for the first few weeks,
A cloth drape aeross the entrance to the
outside runway allows the chicks to go
outside during the day yet holds the heat
inside the brooder.,

After the chicks are two months old the
brooder may be replaced with the shelter
house. The pullets won't start laying until
they are about six months old, but in the
meantime the cockerels will provide many
delicious meals of fried chicken.

POPULAR MECHANICS



The Navy’s Fightir 1bees”

[Contine

boxing rings and bowling alleys, movies
and music from the battalion’s own band,
provide recreation.

Permanent buildings are nearly com-
pleted, and machinery commences moving
onto the transports.

One night just as the bugle is blowing
the last notes of “Taps,” Jack the Carpen-
ter's Mate rolls over on his bunk and ad-
dresses his buddy Olson, Shipfitter, First
Class.

“Olson,” he whispers, “it won't be long
to shoving-off time, will it?"”

*No,” grunts Olson, half asleep. “It's get-
ting pretty comfortable around here now,
and it sure is quiet!”

Olson is right, for some hundreds of miles
away the Marines have landed at another
beach, and are mopping up. A base will
be needed, and soon the Seabees will land
and construection will be well in hand.

pragh O]

Set ’Er Down in Your Back Yard
(Continved fram page 31)

When Mr. Sikorsky established a world's
endurance record of 1 hour, 32 minutes and
26.1 seconds in the air on May 6, 1941, the
VS5-300 was an ungainly skeleton with four
fans: a three-bladed main rotor mounted
on its complex control tower aft of the pilot,
who sat on the nose in guite as exposed a
position as the Wright Brothers in their
kite of 1905; two smaller horizontal rotors
on opposite ends of outrigger structures
jutting sidewise from the tail, and a ver-
tical tail rotor with sidewise thrust for
turning and torque compensation. The
outrigger blades turned in opposite direc-
tions and provided lateral (sideways) and
longitudinal (fore-and-aft) control.

In the next major stage the outrigger
bridgework was shorn off and a tower in-
stalled over the tail with a single rotor.
This was still crude and clumsy, and on the
theory that the simplest structure works
best the tower was scrapped after exten-
sive and satisfactory experimentation. The
V5-300 had reached substantially its pres-
ent form. The cockpit was later covered
with fabric, and a vertical fabric fin from
midsection to tail improved stability. Sur-
viving the innumerable changes are the

[Continued to page 143)
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IN war or peace, Indian metorcyeling builds char-
acter and manhood ... brings together, in the healthy
comradeship of clean, wholesome sport, husky, red-
blooded youngsters eager for action and adventure.
Today, Indian riders are in the thick of things on
all the world's fighting fronts...carrying out their
missions brilliantly on motorcycles unsurpassed in
power, stamina and safety.

After the war, new thousands will thrll to the
sport of motorcyeling...and Indian will have newand
greater machines to give every rider moforcyeling at
its best...machines that enly Indian could build.

In the meantime, see your Indian dealer, He can't
sell you a new motoreyele, but he may have a swell
reconditioned “buy”...and he's the man to see for
service on your present machine.

INDIAN MOTOCYCLE COMPANY, SPRINGFIELD, MASS.

BUY WAR BONDS NOW
% % TO BUY AN INDIAN LATER * *
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. Serving a Fighting America
Everywhere « » «

e AN,

WIIT DIEsEL ENGINES and DIESELECTRIC Plnms

# WITTE Diesel Engines and Die- For 73 years WITTE has been serv-
gelectric Plants are aiding our gal- ing the world. Today, the lorge
lant fighting forces in many parts  WITTE plant is devoted 1007, to
of the world , . . in Alaska, in war production. After wictory,
Africa, in the Panoma Conal Zone, WITTE will continue to build Diessl
out in the South Pacific area and Engines and Dieselectric
many other places where depend- Plonts that are outstonding
able auxiliary light and a vital wa- for efiiciency and economical
ter supply may be needed. operation.

1744 DAKLAND AVENUE -
WITTE ENGINE WORKS Kinsar ciry  MissouRi

LARGEST BUILDER OF SMALL DIESELS . R

"BUILD THE BIGGEST $1.00 PLANE IN U. .5'

New, Redesigned 7-Ft. Super CONDOR Soaring Glider

Stronger, longer Miphts, more graceful lines, constructlon simplified, slm

Easier than ever to bulld. Soara for hours. EKit VE-5019..
— Send 5¢
T = for new Mo, 40
4-Ft. Cleveland Eaglet = Catalog
Unusually good model of o stcondary (none free)

lype gllder. PPatterned after
Pnhy  Bowlus 1

it VE-5018,  onty = Be 5ure to Build These Si: Hw Big 3-Foot Famous Wor Models

Kit TT4—Meszserschmitt ME-109 : Kit T76—Bell Airacchra
P-39: Kit TTT—Curtiss FP-40 “Warhawk'' : Kit T85—P-38

% "Lightning"" ; Kit T78—Hawker “Hur-
cm"rmu* dealer mn't supply you, %

ricane'' ; Kit Tol—P-51
“Mustang ... sl'sn
direct. Enclose 15c extra

... Ench only
on orders for less thon $71.00. CLEVELAND MODEL & SUPPLY CO., INC., 4508C35 Lorain Awve., Clivtlund. Ohis

' This Complere and Ruthoritative book
ANSWERS your every welding

Yeou'll mefually wse it as
qugﬂlun' daily guida because
i's chucked full of valuabls Tast mimuls
welding infermatien, I1'Il put you
strafght, in words and pitlures, of
EVERY weldimg operatiom,

192 pages of Arc Welding Lessons
This one section s a godd-mine within
itsell. Shows student correst methods of
presamt day applications, Brings tha
expert op-to-date. Yeu ean't afford te
wasle a day, so gel your copy NOW]

u- 0 > lopies “ I Box Troy, Dhio
L ﬂ ‘f F rﬁﬁ ?‘ ﬂ#ﬁ O npfqanﬂgw-a'fﬂ:ffﬁ:ﬂ B‘wfj;:flr’ Jh."l'!."ﬂ"h"!
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main rotor consisting of three 14-foot
blades turning 260 revolutions per minute
in hovering flight, and a single T-foot
8-inch tail propeller rotating in a vertical
plane, The blades of the tail rotor, con-
trolled by rudder pedals, vary from posi-
tive to negative in thrust for directional
control, and with the pedals neutral there
is a slight positive angle in the blades to
compensate for the torque of the main lift-
ing rotor. By pressing on either pedal the
pilot can turn the helicopter right-about-
face in its own length.

In the cyelic pitch control which is the
brain of the main rotor lies the greatest
investment of genius. Within the last year
this has been perfected to the point that
the rotor blades, at the command of the
conventional stick, change their angle of
incidence progressively as they revolve.
With the stick forward, for example, each
blade inereases its piteh as it swings to the
rear, is feathered at the sides and is at low-
est pitch when it swings in front; the result
is to tilt the eraft’s nose slightly downward
for forward flight. With the stick back, the
cycle of pitch is reversed and the helicop-
ter goes into retreat. The helicopter engi-
neer, instead of speaking of the wing angle
of attack, refers to the inclination of the
disc described by the rotor. Tilt the disc
to the right and the craft moves in that
direction. Similarly, the weight carried is
described as disc loading rather than wing
loading; that of the VS-300 is 2.25 pounds
per square foot of disc.

The stick, operating the eyclic pitch con-
trol, determines the direction of flight. At
the pilot’s left hand is a second control
lever which increases or decreases the
thrust of the main rotor blades simultane-
ously to control the rate of ascent or de-
scent. The throttle is synchronized with
this to provide automatic change of power
as the angle of the blades changes, so that
revolutions per minute remain constant.
These two levers and the rudders are the
controls, simple in operation as they are
ingenious and complex in conception.

Recently Mr. Sikorsky has been trying
a two-blade main rotor, which would sim-
plify storage. The helicopter still flies with
one less blade, but there is more vibration,
The difference is that between a 4-cylinder
and a 2-cylinder car. It may work yet. The
VS-300 with its pilot weighs 1,300 pounds,

(Continued to page 1485)
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~America’s
Compact

] Tnp producers of weapons for land,
sea, and air are the modern Atlas
10" Lathes. You'll find them throughout the
nation in the tool rooms and shops of large
and small armament makers. You'll find
them frequently in mobile maintenance out-
fits of the armed services.

Atlas Lathes are selected for this vital
work because they combine all modern lathe
operating features and meet the high preci-
sion standards of industry af lower cost.
New performance demands . , new materials
to machine . . new bechmques in develop-
ment . . are contributing much to lathe
advancement and assure you that the Atlas
Lathe of tomorrow will be an even bewer
one for you.

ATLAS PRESS CO.[\&
443 North Pitcher Street
Kalamazoo ¢ Michigan

WeTGsr! rueez ass,
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Turning the Plow

Almost before the echo of cowardly Pearl Harbor bomba
had died away, Ta-pat-co factories became an active unit
of our nations war industry.

Ta-pat-co sleeping bags, life greservc:s and other
equipment dedicated to safety and comfort for lovers of
outdoor sports in time of peace, now fulfill the same mis-
sion for our soldiers in time of war,

Ta-pat-co Sports equipment has become Ta-pat-co
FIGHTING equipment—sleeping bags that give soldiers

TA-PAT=-CO Outdoor

American Pad and Textile Company Ffﬁ

&

o\
share into a Sword

warm beds in sub-zero temperatures—parkas that defy
the cutting blasts of icy winds—life preservers that ride
the erest of wave-tnsﬂgs seas—on land, on sea and in the
air—Ta-pat-co is in the war.

After victory is won, and the sword is beaten back into
a plowshare, you will find your favorite Ta-pat-co equip-
ment at your sporting goods dealer. Keep in touch with
him., He will be the firet to know when Ta-pat-co is again
available for your outdoor sports enjoyment. 1.8-2

Equipment

7/N G Greenseid, onio

Just You Two in Your

® Tug rustle of leaves in a whispering
breeze, with the light of a moon for
your mood. An 0ld Town Canoce is a
world of your own . .. your passage to
peace and contentment.

The dip, dip, dip of a Redskin"s pad-
dle takes vou through gquiet enchant-
ment. Paddling or resting, it"s steady
and strong. It’s sturdy and easy to own.

FREE CATALOG shows oll kinds of canoes for
paddling, sailing er outheards, They're light
in weight, perfoctly bolanced. Alse cutboord
boats, Soilboots. Rowboats. Dinghles. Write
today. Address Old Town Cance Company,
934 Main Street, Old Town, Maine,

Old Town Canoes”

Always write your name and full address clearly when
answering sdvertisements.
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| U.$. MECHANIZED TROOPS |
GUIDES

HULL STREAMLINE COMPASSES are used on 17, 2. (0
Army motor vehleleg to show direction of travel ap il B
times, A8 Hull Btreamline Aute Compasses hao
nfded Amefiea’s motorists in the pest, o are ol
Compasses helping to guldes air Aghting mon toe thelr Bk v
destinatlons today., Tnill vietory, avallshle for civilian
purchnse onoly so0 far ae dealer stocks permit.

HULL MANUFACTURING CO.
P. 0. Box 246-D4, WARREN, OHI0

0000 00Q0OOGESOS
Clean out car radiators thoroughly
after draining anti-freeze. Use

Sani-Flush
® ® & ® & 0 o @ o0
GERSTNER TOOL CHESTS

=nve vialuable ftools from joss spd demage,

Freo Catalog to toolmakers nnd  machinists.
GERSTHER TOOL CHESTS

443 Columbia St

10c and 25¢ sizes
Directions O S

Dayton, Ohio |

BURN YOUR NAME ONM TOOLS

PROTECT YOUR TOOLS FROM THEFT
Write with electrioity any nnmnor dasign on Lhe hard=
f_l! antl finoat tools instruments or any metal,

Bew wriSing om puper with pen or pesell.  Fhos-
sande ugsd by ki, ghonies, machion shegs
Compiete Outht $3.80—Fropaid Amywhare

nieresting ustrnied cireular fros, Wrilts ¥a

ARKDGRAF PEN C0. 3527 5.E Stark St Poctnd, Ore. < Trear (T HETRD _
e
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Mr. Sikorsky sees no reason why a heli-
copter of 10 tons gross weight, carrying 20
passengers and cargo, cannot be built. The
VS-300 flies 70 to 80 miles an hour, 8 miles
to the gallon with its 90-horsepower
Franklin engine. They can improve those
fisures when they try,

Before this war is over the helicopter
may be in it. It takes little imagination to
see the helicopter as an ideal liaison craft,
landing in a forest clearing or on a head-
quarters roof; or as an observation post
hovering high above the ocean or battle-
ground; or as an aerial machine-gun nest
in lieu of barrage balloons. Rising verti-
cally above a fort or factory it could meet
enemy bombers halfway with a hail of bul-
lets. The army tried an autogiro in mock
battle against fighter planes and dive
bombers some years ago, using cameras for
guns, The autogiro got more photographic
hits in its gunsights than either of its com-
batants, The dive bomber ecan’t aim or
evade; the pursuit plane is less accurate
than the slower autogiro. The helicopter,
which ecan sit still or dodge and keep firing,
should out-perform the autogiro, which
must keep flying forward for buoyancy.

After the war the helicopter surely will
be the aerial runabout, climbing out of the
back yard to fly to the grocery or the
downtown office or the airport, settling
gently into any space large enough to con-
tain its structure. It is not designed for
high-speed commercial air travel nor
heavy cargo, but it should solve the proh-
lem of ferrying passengers from outlying
airports into crowded cities.

Fitted with rubber pontoons, the VS-300
is at home, like the Marines, on land—on
the sea—and in the air. It lands on your
concrete driveway so tenderly the pilot
might hold a cup of coffee without spilling,
It alights on a back yard pond with scarce-
ly a ripple. In the Sikorsky yard they nose
it up to a post and lift a ring off its top,
hang it three feet above ground while
someone loads a suitease into a luggage
rack on the nose, or poise upstairs while
an assistant hooks a can of gasoline on a
rope to be hauled up.

The airplane, says Mr. Sikorsky—and he
builds them—in spite of its excellent speed
and carrying efficiency, is a very helpless
machine with respect to points of takeoff
and arrival. The helicopter is the most in-
dependent creature man has devised.

APRIL, 1943

"Suap-on fools bave been o part
of United Air Lines' Equipment,
wieéd in the overbanul t-',l' aNF
planes, for the pase 15 years."

(. €. Roane__

UNITED AIR LIMES

IR i : _
For Maintenance and Overhaul

UNITED AIR LINES

Uses Snap-on Tools

250,000,000 miles of swift and efficient flight
...such a record could be atrained only
through rigid standards of maintenance,
highly trained personnel, and finest equip-
ment. Snap-on tools have served United for
fifteen years! “Continual endorsement of
these tools by our personnel speaks for itself,”
says Mr. W. P, Hg::e, General Superintend-
ent, Overhaul and Repair Base.

Fine mechanics work with fine tools...and
America’s vast aviation industry is develop-
ing the greatest army of fine mechanics the
world has ever known! Everywhere in avia-
tion...on famed assembly lines, teeming
training schools, far-flung flying bases...
Snap-on’s superior speed, accuracy and dur-
ability have won outspoken preference,

SNAP-ON TOOLS CORPORATION, Kenosha, Wis.

o)
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If water or moisture seeps into your eellar through
cracks or porous areas in the floor or walls, you ean
seal them l;_:t‘.rmnucntly with Smooth-On Neo. 7.
Applied with a brush to either wet or dry surfaces,
this unique eompound assures thorough water tight-
ness . . . even in the wettest seasons. Smooth-On
MNo. 7 iz exeellent, for patching conerete floors, water-
proofing garages, stables, washrooms, brick walls,
visterns, septie tanks, water troughs, fountains,
fish ponds and swimming pools.

DO IT YOURSELF
... ATLOWCOST

By waterproofing with Smooth-On
No. 7 vou will save a lot of money.
It's easy to apply . . . all you do
is mnix with water and brush it on.
25 Ibs. will cover about 100 sq. ft.
of surface. Smooth-On No. 7 iz sold
in 1, 5 25 and 100 Ib. containers.

FREE insTrRucTION
BOOK SHOWS HOW

This handy A0-pags repoir book shows
how to wss Smooth-0n ¥o. T . . . #andd
also tells you how to make hundreds
of other money-eaving, lasting re-
puirs with other fomous Smooth-0n
compounds,  Everyone should hove
thia proctlenl gulds on home, shop
and auto repoirs which shows howt
to stop leaks, senl erncks nnd
tighten loose paris in metal, con=
erele, ploater and  wood, It's
FREE] Hond for your copy today,

me COUPON FOR J2¢ce B
1

- O e e .

Emonih.0n Manufacturing Co., Dept. 37
ETO Communlpaw Ava.,

i Jorsey City, M. 1.

: Flease pend me the BEMOOTH-0ON Repolr Handbook,

l 1T R NI RS AU e A S S I
]

l R LT e e g R e e R R e

= LT T R P T T T I S R

Doil with SMOOTH-ON
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Keeping 'Em Flying
{Continued from page 11)

delphia Quartermaster Depot rivals the
navy establishment in size, though the
army uses fewer flags in proportion to the
number of men in the ranks. A tremen-
dous amount of work goes into regimental
standards and guidons, which, due to the
danger of aerial observation, are left in the
United States when troops sail. These
regimental emblems are works of art re-
quiring careful design, preliminary sten-
ciling, retracing of complicated figures, and
stitching or “painting with thread” which
presents smooth work on both sides.

Particularly noticeable to a visitor in a
flag factory is the fact that American flags
are never permitted to touch the bare floor.
Also obvious is that the manufacture of
0ld Glory is not just another day’s work,
but a task in which the experts take a gen-
uine patriotic pride though they work in
a sea of red, white and blue yvears on end.

Every war has produced a number of
battle flags which have a special meaning
to the nation. This war has already pro-
duced two and both are reverently guard-
ed in glass cases in the museum at Annap-
olis, Md., the home of the U, S. Naval
Academy.

One of these is the bomb=torn ensign of
the U. 5. Destroyer Shaw, one of the vic-
tims of Japanese treachery at Pearl Har-
bor. About half of the red and white area
was torn away by the terrific blast which
sank the ship, but when comparative quiet
settled over the harbor the next morning,
the flag was still filying on a mast which
protruded above water. Navy men who
have made a shrine of the glass case vow
that it will fly again—on the topmast of
the biggest Japanese battleship afloat.

Perhaps the fact that this flag survived
and enabled the Shaw to come through
with eolors still lving had a special signifi-
cance, for the Shaw was raised and refitted
to fight against the Japs.

Nearby, in another case in the same mu-
seum, is the Aag which Hew over our naval
base at Cavite. Brought back to the United
States some months ago, it is a museum
piece in the eyes of navy men for a limited
time only. They say the day will come
when the ensign will be rehoisted—at Ca-
vite after the rising sun has set at this spot.

That's the spirit that will keep 'em flying.

POPULAR MECHANICS
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. JOENSON SEA-HORSES

" DN D,

SOMEBODY ELSE is using your new
Sea-Horse outboard motor. Somebody in
America’s armed forces.

He’s not using it for fishin’, either.
He’s giving it the gun on a dozen dif-
ferent jobs requiring guts—in engines
as well as men.

It’s not the first time Sea-Horses have
served. Famous explorers who have
ventured into the Far reaches of the
world know about Sea-Horse stamina.
Men in the lumber and fishing industries
are familiar with Sea-Horse power. Red
Cross rescue squads, saving lives and
administering relief in disastrous floods,
have tested gea-Hﬂrﬂe ruggedness.

The Johnson Sea-Horse always has
been noted for DEPENDability. fact
that Sea-Horses were qualified for war
work without any basic change in design,
speaks volumes E}r their quaﬁit}'.

JOHNSON MOTORS, Waukegan, I11.
In addition to outboard motors, we are building

important precision items for the armed forces
—devoting all our effort to the war.

. HARLEY-DAVIDSON °

et me ot Victity &

HARLEY-DAVIDSON

MOTORCYCLES

APRIL, 1943

— //Tu*r WAR BONDS Mo/
s | /

s

10%; every pay-day will help
Uncle Sam now — and help
make you a Harley-Davidson

owner when peace comaos,

————p]

T

Out of the great experience gained in de-
voling our entire effort to the production
of motorcycles that meet the grueling de-
mands of war — will come the finer, more
rugged and powerful Harley-Davidson of
fomorrow. As always, it will be a world
champion — a motorcycle red blooded
Americans will be proud to own!

HARLEY-DAVIDSON MOTOR COMPANY
Depariment PM Milwaukee, Wisconsin
R P Y Y e T T N e e P (LA [AE W
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Our New Schools of War

(Continued from page 4)

the Allison engine plant, specializing in
airplane equipment, has been furnishing,
for months, training programs to a large
number of Tnited Nations air force depots
and airfields. A student in the Allison
school is taught to disassemble, overhaul,
reassemble and time the engine. He is then
taught the functions and overhauling of the
accessories used in installations. Fuselages
of all planes powered by the Allison engine
have been set up for teaching installations,
removal of engines, inspection, starting,
warming up, ground tests, etc. Emphasis
is placed on trouble shooting so that the
trainee is thoroughly familiar with all
phases of engine maintenance.

In the Oldsmobile gun school at Lansing,
Mich., servicemen of practically every cat-
egory are learning the servicing and oper-
ation of the cannon produced there. At the
AC Spark Plug and Frigidaire plants of
General Motors, machine guns are studied,
and the courses include sound movies. One
novel feature is the blindfolding of classes
zo that the men ean learn to take apart and
assemble these lethal weapons in the dark-
est night on a battlefield.

Six weeks will transform a mechanically
minded recruit into an experienced over-
haul mechanic handling Pratt and Whitney
engines at the Buick college of war in Flint,
Mich. Other classes study the same engine
at the Chevrolet plant in Detroit and here
special attention is given to the use of
makeshift tools. It has been discovered
that if an ingenious mechanic is deprived
of all tools except a screwdriver he can
make most of the necessary repairs and
adjustments on the complex engine.

Classes of uniformed men at the Pontiac
plant tackle two of the most complicated
weapons in this war, the Oerlikon and
Bofors guns,

Ford has an average of above 2,000 men
constantly at its Rouge plant, most of them
bluejackets acquiring the technieal skill
necessary for the operation of modern na-
val vessels. Uncle Sam is sending several
hundred hand-picked flight mechanics to
the Ford Willow Run plant for a post-
graduate course in servicing the big Ford-
built B-24 bombers. The men picked for
duty with the B-24s will represent the top
20 percent of the graduating classes of Air
Foree training schools all over the country.
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The mechanics go into camp just across
the road from the big Willow Run plant.
Barracks, mess halls and reereation facili-
ties have been rushed to completion. Al-
ready skilled in their eraft in the army
schools, the mechanics will be given an in-
tensive “finishing” course in the Ford
school and plant. A erew will be ready for
each bomber as it leaves the assembly line.

Most of the students at the Packard plant
are navy recruits who specialize in the as-
sembly, operation and repair of the motors
for the deadly mosquito boats.

Not enly do Army Air Force mechanics
get mechanical training at United Air
Lines Training Center at Oakland, Calif.,
but they are given intensive training in
“Commando” tactics, At the call of “Air
Raid!" the mechanies tumble out of han-
gars, shops and barracks, race to the nearby
“Commando” course, scale a seven-foot
wall, hurdle a fence, dive under a barbed
wire entanglement, dart in and out through
a maze of poles, race across a log spanning
a deep pit. At the end, without stopping to
take one restful breath, they spring to the
task of getting airplanes under cover or
ready to take off. It is all part of the job
of preparing these men for alert, efficient
action wherever they may be assigned.
The theory is that an aviation mechanic is
responsible for his airplane and, should it
be threatened by enemy fire when on the
ground, he must race to save it. He should
be a superman as well as a technical expert.

About half of the servicemen who get
production line training have had previous
mechanical experience, working around
automobiles, for example, but the other
half includes men trained only as butchers,
bus drivers, clerks, students or similar
non-mechanical jobs. Before they are as-
signed for last-minute “college” education
in the science of mechanical warfare, they
have usually had mechanical courses of-
fered by the army, and these have been
preceded by tests which determine wheth-
er they have mechanical aptitude.

One thing is sure to result if the war
continues long enough, This nation is go-
ing to lead the world by a widely inereasing
margin in mechanical manpower,

[ To learn where to buy commercial prod-
ucts described in these pages, see the index.

POPULAR MECHANICS



* Invest in ﬂmer!m =— Buy More Bnnn‘;

ON Thursday the orders came in

» 400 powerful outboards for
immediate delivery to Lord Mount-
batten’s Commandos, All of them to
be equipped with underwater mufflers.
And all of them to be aboard an out-
bound ship on the following Monday!

To meet the promise, there were
neither motors enough nor parts
enough at the factory., From dealer
stocks extra motors were recruited

to fill the requirement. Assembly linés—

were swiftly organized to build up

new motors from spare parts, Army -

.and QUICK. /

EVINRUDE

Erinraude N

officials gave unceasing cooperation
to speed the job. Saturday nighe,
loaded in express cars cut into a
fast passenger train, the Commando’s
motors were on their way!

A small incident . . , in the vast dra-
matic panorama of America’s Pro-
duction-For-Victory. But a si gnificanc
one to countless thousands of water-
loving Americans. Again, their favor-
ite motors are “in there pitching.”
And they can be confident that, where
outboards can serve, no effort will be
spared by Evinrude to produce plenty
enough, soon enough!

MOTORS

Milwaukee, Wisconsin

BFS uf LI Fag lg.Jn'J__.J

EVINRUDE
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NEW ALLIED
1943 RADIO CATALOG

FOR RADIO WAR TRAINING AND RADIO
REPLACEMENT PARTS

@ This latest Allied Catalog
places everything in Radio
and Electronicsatyour inger-
tips—books, diagrams, train-
ing kits, replacement parts
.- . more than 10,000 items
for TODAY'S peeds. Send
forthisnew 1043 FREERadio
Catalog now! For depend ahle
SETVICE ... 0rder from Allied.

Dictionary of Radio Terms . 1lc
Fadio Circoit Handbook . . 10e
Radio Formulas and Data Book 10c
Radio Builder's Handbook . 10c
Simplified Radio Servicing . 10c

Write for quawnlily quotations
&y ALLIED RADIO CORP.

833 West Jackson Bivd.
Dapt. 3-D-3, Chicage

wir, IDEAL Lawnmower Sharpener
NO EXPERIENCE NEEDED!

Greater opportunity than ever! With few
new lawnmowers available this yenr, serv-
feing of old mowers becomes more impor-
tant than ever. Sharpening and servicing
lawnmowers is
highly profit-
able full or spare
Bime work. ALl
you do is =ct
mower in the
ldeal Sharpener,
makié o few simplea ad-

Justments — the  Ideal
sharpens nny mower to
perfect edge in 15 Lo
20 minutes, Usunl
charge £1 to £1.50 for
every  jobl  Customoers
tell their friend=s, Ree
member, NO EXPERI-
EXUE XECESSARY!

Send for FREE PLAN BOOK—> |
FREE 24-page Plan Book shows yuoul how
to get pleaty of jobs—low o open up
shop™ in your own basement or garage.
FProfits for either part or full time. START

NOW  when demand for S2ERVICE s
Ercitest in yeors!

THE FATE-ROOT-HEATH COMPANY

1443 BELL STREET ® PLYMOUTH, OHIO
R e e
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Universal Testing Bridge
(Continued from poge 151)

of the positions of switch No. 2. Switch No.
1 should then be thrown to position No. 2
and potentiometer Rs varied until no sig-
nal is heard. This potentiometer balances
out stray capacities that affect accuracy.
Switch No. 1 is again thrown to position
1 and R is readjusted. If switch No. 2 isin
the No. 1 position, the dial calibration reads
in tenths. That is, if the dial pointer in pho-
to (A) is at 4 with the switches in this
position, the unknown resistor should be
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four-tenths of the standard resistor, or 400
ohms. The 23;-in. paper dial markers rep-
resent units when switch No. 2 is in the
No. 2 position; therefore should the read-
ing be 5 the unknown resistor would be
5,000 ohms, or, 5 times 1,000 ochms. A de-
tailed material list is available if desired.
Condensers are measured in the same way
as resistors; connections are made as shown
in photo (C). A true inductance reading
will not be obtained on chokes at Ls and
Lx because of d.c. resistance in the wire,
This effect can be balanced out by con-
necting a 2,000-ohm variable resistor in se-
ries with the choke having the least d.c.
resistance and adjusting this variable re-
sistor at the same time that Ry is adjusted.

POPULAR MECHANICS



. minute you load up with Briggs. When the |
old briar starts giving out the grand richness | =
of this tobacco that’s been cask-mellowed for
years (longer than many costly blends), you'll
discover you're “that way” about Briggs.

But who wouldn't go for such gloriously ripe F e
flavor—such full-bodied mellowness—such YIEDS A FRIEND
relaxing fragrance! Better get started foday. o

You'll get a boost—in pipe enjoyment—the _. {.Z{zm;uni 3/?/ 66.;

The Smoke with
a Smile

FRODUCT OF P, LORILLARD COMPANY

KRW ARBOR PRESSES °ENgHIXEE ane

MEEDED IN EVERY SHOP—SAYE TIME AMD
MOMEY—DO BETTER WORK, QUICKER.

No shop I8 complete without a amall arbor press. Press-
ing and squeezing operations can be done befter and
faster on a KRW Arbor Press. Stop using vise and
gledge hammer methods—they gen&ragly deliver spoiled
work In the end. KRW Factory-To-You Prices glve
you greater value for Your money. Order today.

KRW Bench Type Arbor
Presses, 3 sizos

No. 37-F 1 Ton, §13.25®

Nao. 47-0 I Ton, $23.00%

Ne. 37-N 3 Ton, $33.00%

"Prices F.OOH. Arcadle, N, Y.
Alighily higlver wost of Bockies,

ER'W Hydraulic
Fresses are built
in 25, 50 and 76
ton sizes. TPricea
start at B105.00*

Beand (ustrated cutrs,

K. R. WILSON, 17 Lock St., BUFFALO, N. Y.

Builders of Shop Equipment for Ford Deolers Since 1916
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WAR WORKERS-WIN "PRODUCTION AWARDS’

rremel Moti-Tools are wsed on hundreds of joba, in thousunds _s"‘""_

of war plunis, |:|| catae they nes such grent time and labor aavers. M u T D

1|_-|r|:-|u::|;:' toenln . . - cleaning dics, casilngs, cores and
TO SAVE TIME—

u|,=|1 nr poimis ., . EFlwliog, polishing, burrisg and
Anishing . . . these are But a few of Mobo-Tool's mony

CUT COSTS AND
SPEED PRODUCTION

« thi

capabilities, Only Moto-Tool bas all these (eatures:—
2700 Fopms iassures better work mul longileas e of
cuttersh: shockomeaf hnkellbed cisad odl-less (oll-Sealed)
enringme | fan-cooled  motor fcanct | overbeat). | GOpder
Mete-Tonls nnd pecessorics ot your dealer, or direct on
10-day trial, Money-back uuurun'l::.r Inalﬂ:l! ‘1|.'II|II'rI.L‘I1t

apmn receipt. of proper prionty

DREMEL MFG. CO., Dept. T—ﬂ.‘l—ﬂ, RACINE, WIS.

talog F

$100 MONTHLY
FOR SICKNESS
AND ACCIDENTS

Plus Hospital Benefits —Pays Up
To $1,000 If Killed!

We have just issued a NEW sickness—accident
—hospital policy that costs as little as 3¢ a day!

It pays up to 3100 a month for disability from
sickness or accident—and hospital benefits in addi-
tion!

It pays your beneficiary up to 1,000 if you are
killed.

And most important—It covers ALL accidents
from the very first day . . . ALL sickness from
the very first day, except those specifically excluded
in the policy. No walrmg period of 7 or 14 days,
as so many policies require.

It has other benefits—you will see them all for
yourself when you send for a regular policy on
FREE inspection without obligation. You can
judge this important value for yourself!

Postal now is offering this protection, if desired,
on a monthly payment plan of only $1.00 a month
—or on quarterly, semi-annual or annual pay-
ments.

BUT SEND NO MONEY. Write for policy
on free inspection. MNo agents will call—no medical
examination.

Don’t delay—write today! Send full name, ad-
dress, age, occupation, and name of beneficiary to
Postal Life & Casualty Insurance Company, 5,001
Postal Life Building, Kansas City, Mo.

and Peapy -Bal”
sln-ulﬂ' GARDEN TRACTORS

® 1 to 8 H. P. Clrculars on request. War limits produc-
tion . . « We have repaies for all SHAW tractors sold in
our 39 years in business. Write us for your needs.

YOU CAN BUILD YOUR OWN
BAHHE" THAGTDR £1.00 brings aur !

plame, postpaid, telling how to build a garden
tructor (Chiefly by welding amd bolting up
serap stewl), Tor culvivating, light plowing, ete,
EHAW MFG. CO., 4504 Front 5t., Galesburg,

GEA-0 Mo, dih St., Columbus, 0.; SE12-G Magnolia Ave,, Chicago. 111

Cragh threugh to biggest shoe profita in

vaars with sensationnl new safl-as-

glove leather Military Shoes fer Men of

Acttoni—alan hondreds of olther [ast-

aelling atyles for men and women, for dress, work, sporl.  Hush noma

pnd addréss for FREE SAMPLE OUTFIT, and Tested Sules I'lans,
VICTOR THOMAS SHOE

co.
610 W. Van Baron St Dept. V-94, Chicago, L

In a few seconds Sten-0-Aide makes old faded
office machine ribbona work like new, Use

them 3 to 6 times longer. Kit pays for itself
in short time. Every typewriter owner needs
4:|1'|4.' Sntiafied users everywhere, Money-back-
gunrantee,  Write today for Free Folder.
STEM-O-AIDE IMC,
4671 So. Divisien Grand Ra

Grinding Atfachment

For 8% to 16" Metal Lathes. Bulld It Yourse!f.

ids, Michigan

An lewi, n prealslon grindsr wlakin your |uu|.-|. You sawve
253 iy Timiahing i machinml cadtlngs, on i3 urn
incha. HUROXN led l=xih imdernal mml erd

Acrurncies o 0G0 Lirror fnisk ¥ o l'.nmf- b

padney, pralona, h.mu." .Julu hard or sods, keles, loibe sonjerg,
Hharpans rammers, rm.d ing reliers.  Doss Hel-.ﬂ'ln" deillings

up- Hlu*l- soores of ofler usem for beme  workaho
.“icﬁlup e shops, Write [of PREF Bhistrated it
list of supplesseniary jiema Menilon your lxihe

Huron Machine & Tool Co., Dept. B, Yale, Mich.

WINDOW SIGN LETTERS

For Store Fronts and Office Windows, Anyone canpuat
them on. Free Samples. Liberal Offer to general agenta,
METALLIC LETTER CO., 432 N. Clark 5t., Chicago
FOOT CORRECTIONIST.
Buru-'lnn;a in this greatly

DOYOU: ==

high ns £50-8100 waekly after a few weeks home training—
nat medl.rul or chiropody—ano further capital needed, no goods
to buy. 4Tth year. Wrelite for free booklet.

WANT a permanent busi-
nass  profession of your
ownT Then BECOME A

tsgelﬁhensun System of Foot Correction

R H:rn.l.‘ﬂrr. Ml'l'l'l'...

BASS SPORTOCARIMS BASE W MHE

H,nyaJ road 1o par through | The lavorits national leiswre
pardest cambor i

WEAR BASS MOCCASINS
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CGUAIL HUMNTER
Here's boot com-

lert gupreme lor lar wo lor
men who love the Trae m comn an-comlort =
graeal oal- Flrectiom | struction. Mall poat
docrel card teday. G.H Basa
& Co, 4 Main 5t

BASS BASS
BAMGER

Perlect high

FREE booklet shows
kmig all at
d wamen
twaar, E

Wilton, Malne
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Running the Ice Blockade

(Confinued fram poge 53)

plenty of power and streamlined hull de-
sign. This combination was first utilized
in small tugs like the wooden Algoma, an
early lake ice breaker. Most tug boats
have an egg-shaped hull which keeps them
from sticking as they advance in ice packs,
and enables them to reverse easily. But
they lack the weight and size to tackle ice
under heavy conditions or to break a sin-
gle channel wide enough for a cargo ship.
Tugs are most effectively used to keep pre-
viously cut channels open by breaking up
floating pieces of ice and working against
the sides of the channel.

They often work tandem ahead of a line
of freighters, the first to clear the channel
of ice that has slipped in from the sides, the
second to widen the channel or tow the
first freighter through slush ice. This
avoids the situation where a towing tug
might get stuck breaking a path and be run
down by its tow. Once under way a line
of loaded freighters can make steady prog-
ress through slush ice behind a breaker.

Mainstays of the initial attack on Old
Man Winter are the Coast Guard's 165-foot
ice-breaking cutters and car ferries, such
as the Wawatan and Sainte Marie. Their
greater weight, strength and beam enables
them to cut a channel of sufficient width
that cargo vessels may follow them through
soft or “rotted” stretches. If a single break-
er has to cut a channel alone in waters
which have a swift current, she will begin
downstream so that the current washes
broken ice clear of her stern. To speed up
operations and to free some vessels for
other wartime activities, the Coast Guard
charters additional tugs and ferry boats.
Champ of the tugs is the Favorite, which
often hreaks ice with her stern piled high
with coal., This provides exira fuel and
helps raise the bow much as water hallast
is used on other ships for the same purpose.

The ecar ferry Sainte Marie is one of the
best all-around ice breakers on the Lakes.
She is 208 feet long with a 62-foot beam,
has a propeller both fore and aft. Her deck
is sguare at both ends, her spoon-shaped
prow reinforced at stem and forward ribs.

Similar, but longer, is the ferry “Chief
Wawatan." Less maneuverable, the Wa-
watan cuts a straighter course in heavy ice.

(Continued to poge 174)
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() howto STRETCH

1.-3 Ko A Ctmpom /
A Muke the most of your A" coupons, Get bet-
- ter gis mileage by restoring compression, bme
waving combustien and sealing lesks through
— e womfiticning Service, 1. Have
'__| Burd » His |:||.u1.a|ljﬁl They
| mre Bt g: T i o run=in period.
| F T -I:||'| .-..':-.I. reatore lexibility with
1- | Bu r:i Piats I-..rl.lli-\.l.\.'l'*. .'l. [-\l'li'|1 ll.lli.lI quBl. :‘f

I i | iminke « =r aned prevent carbon with Buw
'A&‘r“'-.f}p: Yalve P r. Have all three jobs done at
b1 W ance ai Iy mo extrn cost for lnbor. For
v gy == ] Eremtnr : BOOIMFMY « o o Bk your garnges

man for d-Way Reconditionlng Service.

BURD

Burd Piston Ring Co.
Rockiord, 111,
Liberty F
AT TR T
Haders Heaters  —

i Burd Piston Ring Co., Dept. PM., Rockiord, 111,

I Tiease send informealion on pedvantages amll econ-
§ Eries of Burl B-Way Motor fecend i See -
doe.  Alen copy of “Auta Seevicenan’s  Hady

| Handiook,*
]

TR o om0 i

L

Valuable
Paint Brushes

GOOD paint brush £s Aare ex-
pensive and scarce! hr:cp miew

brushes soft, lexible and jn good plllrltlnﬁ

condition . . . testore hardened, discarde
old brushes to service with
DIC-A-DOC Paint Brush
Buth. Easy to use. Preserves
bristles: prolongs brush life
by a.l.:lfl‘l." AL up nn |.| washi g
away dried out paing. 5¢ pke.
cleans several brushes. Ask
for it by name at paine, hard-
ware and 5 & 10+¢ stores. The
Patent Cereals Co., Goneva,
MN.Y.. makers of [h.li!' famous
DIC-A-DOO Paing Cleaners.

DIC-A-DOO

PAINT BRUSH
BATH
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Calling all hands

to faster production

In the hands of skilled workmen, “Yankee™ Fine
Mechanies’ Tools mect and match the need for
speed in this year of America's supreme cffort.
In their very dezign, these tools are streamlined
for action. They get things done .. . done fast and
done right. On the production lines of a nation at
war, they are “Yankee™ elippers of wital minutes
in the battle of production. “Yankee™ Tools have
had a half century’s service in the shops and homes
of America. They were ready for their big test
when war came. And when war ends, they will
again serve the needs of peace with unexcelled
performance the world over.

“YAMKEE" SFIRALS -
C—

e n'“m.“”m“m

timple. Com

“YANKEE~ TOOLS

make goed mechanics better

5. A.
Morth Bros. mig.Co. 'Ph“; u.
Eslubllshed 188

Yon kee- - Handyman'’ * Tools

Makers, alsa, of **

NO MORE PRESSING EI LS' '1
WITH A PRES-KLOTH

EASY TO PRESS YOUR wa B
: SUITS AND TIES! JT :

.'-"‘.1 il
Z;u. Shies!

coLD
WATER

Right At Home Using Any
Hind of Iron

. llll'l‘i_ﬂl'ﬂ.? Est

“UAT MOST HOUSEWARE AND NOTION COUNTERS
IF Four Dealer Can't Fupply Yau, Write Diresi Fa

WEAVER PRES-ELOTH CO., OMAHA, NEBR.
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Top honors will go to the new Manito-
woe, Slightly egg-shaped, the hull will of-
fer least possible resistance to ice. Her
bottom will curve up to present a wedge
shape at the water line so that the vessel
will rise when under ice pressure, prevent-
ing strain on her side plates. The bow is
designed to ride up over heavy ice until the
weight of the vessel breaks downward.

‘With a displacement of 5,000 tons and
10,000-horsepower Diesel engines, weight,
strength and power will be combined for
top-notch ice-breaking efficiency. Having
two propellers aft and one forward will
give her high maneuverability, and will
help to keep ice broken up and washed
clear of bow or stern. The Manitowoe will
have a beam of 70 feet, greater than that of
any regular lake cargo boat, so that she
can cut a single channel large enough for
other boats to follow in without delay.

On the deck will be storage space for a
Coast Guard plane, with gear for raising or
lowering it into the water. She will be as
fine looking as the trimmest Coast Guard
cutter, with long flowing lines and stream-
line design, modern radio and bridge in-
struments; she will be equipped for rescue,
and have a cruising range of 6,000 miles.

To break ice in the Illinois waterway
from Lake Michigan to the Mississippi, the
Coast Guard is building a unique craft, a
combination of tow boat, tender and ice
breaker. It will be built in three separate
units which can be joined to perform dif-
ferent functions. The power unit will have
three Diesel engines directly connected to
three propellers. Its welded steel hull will
measure 30 by 114 feet with a draft of only
51 feet and over 300 tons displacement.
The power unit may push a barge for serv-
icing buoys and other aids to navigation.
For ice-breaking a plow=-shaped third unit
will be hooked in front. It will weigh 75
tons and have a beam of 49 feet.

Whether it's a weather-beaten barge
going through the Illinois River, a tanker
bringing oil to Buffalo’s factories, or a long
ore boat steaming through the St. Mary's
River, all have important work to do.
Hardy lake sailors and the persistent Coast
Guard have joined hands to keep smash-
ing records and deliver the raw materials
for America's war plants. Old Man Winter
will pull enough tricks to make the effort
interesting but determined lake men will
beat him at his own game.

POPULAR MECHANICS



THE GREATEST
POWER ON
EARTH /

ERE the great personages of the past victima

of a stupendous hoax? Could such eminent men
of the ancient world as Socrates, Pericles, and Alex-
ander the Great have been deluded and cast under
the spell of witcheraft—or did the oracles whom they
consulted actually possess a mysfersous faculty
of foresight? That the human mind can fruly
exert an influence over things and conditions
was not a credulous belief of the ancients, but a
known and demonstrable fact to them. That there
exists a wealth of infinite knowledge just beyond the
border of our daily thoughts, which can be arcused
and commanded at will, was not a fantasy of these
sages of antiquity, but a dependable aid to which
they turned in time of need.

It is time you realized that the rites, rituals and
practices of the ancients were not superstitions, but
subterfuges to conceal the marvelous workings of
natural law from those who would have misused
them. Telepathy, projection of thought, the materi-
alizing of ideas inte helpful realities, are no longer
thought by intelligent persons to be impossible prac-
tices, but instead, demonstrable sciences, by
which a greater life of happiness may be had.

One of America’s foremost psychologists and
university instructors, says of his experiments with
thought transference and the powers of mind—**The
successes were much too numerous to be merely
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lucky hits and one can see no way for guessing to
have accounted for the results.” Have you that
open-minded attitude of today which warrants a
elear, positive revelation of the facts of mind which
intolerance and bigotry have suppressed for years?
Advance with the ¢imes; learn the truth about
your inherited powers.

Let this free book explain

The Roslerucians (NOT a religious organization) have besn
leadersin introducing the ancdent wisdom of mental phenom-
ena, Established throughout the world for centuriea, they
have for ages expounded these truths to thoss thinking men
and women who sought to make the utmost of their natural
faculties. Uae the coupon below—avail yourself of a pleasing
book of interesting information which explains how you may
scquire this most unusual and helpful knowledge.

Yhe ROSICRUCIANS
(AMORC)

Seribe V.E.B.
The Eosicrucians, AMORC,
Ban Jose, California.

I am sincerely interested in knowing more about this
unseen, vital power which can be used in acquiring
the fullness and happiness of life. Please send me,
without cost, the book, “THE MASTERY OF
LIFE," which tells me how to receive this information.

MName

Address
= oo

State




Now Plates CHROMIUM!

ALSO GOLD, S5ILVER, MICKEL, COPPER, ETC,
Demand—

" Wer Inereates You Profii!
g B ATnHi TOME. Bephis aute:

114 hmﬂ‘ m

restaurants, ':tl:-.m?hdm .uén I:Jli' -
o i R B T nr«?ﬁﬁ.
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! '“mﬂﬂ g ; firnished. Outht

cul:upl‘.ete. nadr for use. Mo shop required.
I? Cm&\?mf!tn;Ennhm:inll me busi-
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WARNER ELECTRIC COMPANY
Z15 W, Ohlo St., Chicago, 1iL, Dept. 209

WARNER ELECTRIC CO., 215 W. Ohlo 5t., Bﬂm IIL, Dept. 209
Geotlanm: Send me Free Sample and Ilustrated Booklet,

|
I
|
I
J

Stase

Send for new lid-page book “500 Ansawers {o Hee
Questions.”  Information on honey produetion,
pwarming, feeding, transferring. uniting, winter-
ing, ete., clasaified with over B0l references. The
idenl book to help any beekeeper get more from
his bees. Write today, ONLY 50 Cents Fostpaid.

Also 6 months' subseription to 6d-page monthly
illzatrated magazine, "'Gleanings in Bee Culture.™
FOR ONLY 25e. i0Offer good to new readers in
United Statea, only.)

Price list on bee supplies FREE.

The A. I. Root Co., Box 51, Medina, O.

Get this Handy ORIMITE

Ohm’s Law Calculator!

r'gurts Ohms, Watts,
Volts, Amperes—
Quickly, Easily!

Bolves  any Ohm's
Law Praoblem  with
one  getblng of the
& mlida, Redquiires no
elide rule hmowledge.
All values are dipsct
reading. Bcales on two sides
the range of eurrentz, resist-
amces, wattnges oml voltages commonly  uesed in
Hadio ond Electrical Work. Size 415" = o',

Send only 10c In coln to cover cost of handling.

OHMITE MFG. CO. 4331 Floornoy St, Chicaga, IIL

COvaE
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For USE On

MAGNE-BLOX

Magne-Blox have been
developed for use on
Magnetie Chucks for
surface grinding opern=
tions. They are used
for holding work that
cannot be held directly
on the chuek. Will save
their eost by simplify-
ing difficult grinding
Bot=ups.

SURFACE GRINDERS

: Write far
Folder today.

GEO. SCHERR Cﬂ.. 128A Lafayette St., New York

TR S

(&5 FOR
<= AGENTS

OUR CHART Bluo Print 277436 shows how to find tength
af :m].l raftor; find any angle in degrees, frame
any polygon 3 |.|i| nidus, read board foot and brace tables,
sCiagon mllr rl ter Inbla: and many other used.

down for model work as well as Ml IE-II'! 'I'nlm nﬂ:.-
changing pitches to degrees for use wit

EGin, @ Stamps. MASGN l I"AIIIS-H !HIHH!:IIRE. II.
Mo, Burdick Strest, Dept.

ARMY—NAVY BARGAINS

B, Halamazaa,

Cun sling . .§ .50 | Cart. belt . .8 .50
HObBIE® -ci-cvocscscns D Rope Ilrint ............ <15
Leather belt ... 15 Sword Bayonet ......... 1.75
Short shovel L5 | Model cannon 7¥....... 1.76

75th Anniversary Catalog 1565-1940, 308 pages, over 2,000 illus-
trations of pistols, rifles, duggers, medals, saddles, ete.,
muiled for G0c, 1848 circular for Sc stamp.

FRANCISE BAMMERMAM S0H5, 501 Broadway, New York

END DAMP AIR
WITH “DRI-AIR"

New DRI-AIR Chemical draws excess mais-
ture from air o damp basements, PRO-
TECTS TOOLE and muchifesy againat
RUST, maold, Complete  outfit,
DRI-AIR Unit and 10 1ba. -ATH
Chemical, 85,00 {.o.b. Chicago, rder fow]
DEALERS WRITE TODAY! TAMMS SILICA
COMPANY, 228 M. L.'S;I.Iili St..{:himlrlll.

3%\“’ ARC'II.IEI.IJER

T} For Light or Heavy Work f ]
Mo rewinding necosss e gl X
b P Ed it Eeni .l'
Wearks on 110 or 2230 A.C. Has 20 ﬂ.l
leats, Complete plans and BIG Catabos;

LEJAY MFG. CO..

miildew.

Minneoapolie, Mink.

Beautifully Sryl'ad Low Prices!

Mlake whur mrrmlerd Spyer ir marbaraiip, |
eabslog :1'. " Ay srling sed geiad
w derign paitabls Far your proup,
q-- 1,-u=—r Tar 48 yaars, Wrike today]

BASTIAN !IDS Dept. 67, Rockester, M. Y.

iilep

r t ntank

pely, R t1'||||’\-r plm,
nts., 51,00, Wn{r_' lar free literature.

H.ﬁMMEH BLOW TOOL COMPANY, Dopt.

104, WAUSAU, WIS

DIRECT TO YOU 5095
@ Gennine beantiful ROCKDALE wFYP
Monuments, Markers. Satisfaction EASY
at Meney Back. Fr\ee I‘.e:wﬂnn: Frea TERME
rnfalnu Freight paid. Compare our
Mﬂﬁﬂmlhﬂw&?ﬂ J
BUILD

vour GRANDFATHER CLOCK NOW

Sand 15 rlhnp\l' SHOP TESTED COPYRIGHTED BLUEPRINT.

Th'l"llul.ll-r ennilibe Bed-i-But was e thowasds bave. BIME I:\-rm:l-l"Ll."\}l

and wiriy filetre "IHJ'I.L" Pissi pericing meany finn brass weiphl \'l.ln.!rnm-
hbmae movements show nizs banutitul :-r

g et .iidl;-\- ¥ 5 hile!Rr
BOEMFEL ChImE T A Egvs g e N Ll
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Whurevcr modern armies march, they crail
a vast network of wires for intercommunica-
tion. Much of this nertwork goes overhead.
on poles, crossarms, and other wood mem-
bers that must be worked with Hand Toals.
For this, and for the thousands of other
needs of our fighting forces, Stanley Tools are
being used in unprecedented guantities. Tools
for normal use are necessarily restricted.
Tools are vital to Victory. Buy them only
for essential use. Stanley Tools, Division of
The Stanley Works, New Britain, Conn,

Photo Courtesy U. 5. Signal Corps

1843 [STANLEY] 1943

TEADL HaRA

STANLEY TOOLS

“The Tool Box of the World"*

Fingers *
sq‘:til-ﬂﬂ I’mZG::::s

HMondreds of Tactoried nre anving
iea in war prodoe-
ting workgore with
e Unnrds. Elaed for
nr pharp artickes,
for bufling, grinding, panding, pol=
iihlﬂx.irlml hpress work and hun-
dredaof gther joba, Protectfingers
orthumb, frl.'an.I‘.Lrh'tl"H. from cuts
ahrasions or blisters, Mneda uf
durnbla leather with elastie weh
back forgnug,cool, comfortablefit,
Ensy on nrd off, One size fits all,
mehor women, Send 10e ench 'Fur
eamples ar trial ﬂnlcr boxafE0 ot
&M each, leza 109

Eadog n-_r Elnel- I"rl.- Baflelyr

A pparel frea on regueal

ST INDUSTRIAL GLOVES CO.
% Famest Industeis]l &5 1 Garfield Blvd., Danville, lil.
Safeguwds Sisce 1910 Concdo: SofefySupplyCo., Toronle @

Newr Desi

tion by prot
Steel-Lirip Fir
handling roapt

Modernize Your Gun! Improve Your Score!
Most durnble grips mnde. FPositively un-
breakahle! For Colt, Smith & Wesson, Hi-Stondard,
Ortgics, Luger & Hnuu;:ra Jr|:I A r.u'de choice of mnulllul
designs in ivory, pearl, walnut, onyx, eto. w prices,

CATALOG. Doolers Wonted, : L

SPORTS, INC.,(Mirzs.) 2850 N. Clark St., Dept. P4, Chicago, IIL

lnsthre:.r power :iake-nﬁ shaft.

rive thru gear reduction. 18-in. stroke, pgree

10-ga. blade, Economical, saws to profit, and Frice tias
OTTAWA MFG. CO., 2027 Forest Avenue, OTTAWA, KANSAS
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Befor wiod:Luiaking
WITH THIS KNIFE

REVOLUTIONARY

The wery knife-design makes you do a better job.
The handles make your lingers delt. Super-keenness
makes effortiess culting on hard woods, cardboards
or plastics. Special blade-shapes make X-ACTOS

: follow guide lines easily; and

= surgical sharpness minimizes

« splitting. NOW, at lirst sign of
dulling, instant changeto anew
blade renews the surgical keen-
ness. Re-blade to re-sharpen.

GET FREE BOOK, TELLS "HOW"

te build Model Planes propared by
experis, Profusely illustrated, simgbe,
eany & fallow instructions, Build
solid modols for Army and Mavy
spaiter planvs.

Write for FREE “‘How ta build Model
Planes." Scnd So to cower hqndlmn
and postage. AL your local Hobby
Shop. Hardware or Departniant Stors

e | T-ACTO bradw Sar light,
e bt woil 1ol vien 2l blodes
Camplels wilh as bads. $0c.
Wik b et amoned klades

LT

We. 2 X-RCTD knidy leor heawy

rmwng—3 sy o Blodes or order difcct, Exs

Eompleis wiok one Elods. $0c, tra ||;H1." s0c for
fF 5

Wik 3 ewien Dueeted Blofes  pack @
1K
X-ACTO
CRESCENT PRODUCTS €O,

Ha. k} Beuble Sei 2 hazdies
12 kides 100,

A% Poaprth huw,, Harw Touk, ALY,
Dopt. PM

ol Y

e e ll

RE—bluda to Ré-sharpen r,

& E K. 1 'y A iy -
Fe
i 4 Ho.2 g il

W, BE Tilled wosden dbei 1
bandies, 1§ bades. 31500

EVERKEEN
-
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New Prosecr LIBRARY

Over 300 Outstanding
. ..-;1 Projects with Photos
\\ and Working Drawings

|
| mmgmeaee
| @ & crop'” selectiona past
i mmnfl:;:?mt:il:ntml -Ith“l:ﬁ

|| book devoted to & specifle type of
I:Il'bjlcl Nnmuuluﬂhimthmzﬂ
|| "dozens of books to

pm.lra-et o wank, hl"hntncrr%dm hs, p
I‘l wnrhm,drlr]n and eo
ftin sbop-tortod, To mﬁm

[=]

'J thaup;]u-hlu Prm:ﬂ:n niahe
ng Methoda, " & Illmlnlqﬂnfnr-
mation on latest fnlshing methods
E:l:lmluuf_hllr-n"i.h viloe on
our' ‘no-risk"offer, DAY

Here's What You Get:
Vol I=21 Lovely Lampa ineloding mod.e
eeigns, Vol. [[—19 Ch-mqu Chairs, Vaol,
Evening Projects that *'look like n million,
Garden Furoiture and Noveltien \Fnl_ V=MNew and Un-
Elgm!ﬂmt:;ﬂgrrwnd Bll n:. L ?I—Tra‘?-rrui'b.u;-l)e-
Intereating & sefn .
eitien. Vol VI1Id® Fine :r.n:u.‘m. all Farnitars Nw.

PLUS —*Practical Finishing Methods"'
How to do every poesible fnishing operation—how to pm-ﬂ tha
work—how to stain—All—varnish— nequoer, ete. Proper gse of spray
gun and brosh. Hmr tn i yoarown luw-coat rmatariate. B aul Arreen
process—how to find u.-Lm.m decorations. Lncludes old secrot

mme thiods,
Wik avegy asa !';"EE‘—F"J,L' T o
ith evary arder A to
Toold. " Gives nnm:r-nul E:umnﬁ; of soceesaf ul &ﬂ?ﬁ.ﬂm pl.nf

Examine Library at Our Risk!

Send only 32 for complete Project Li-
bir nishing M ]
Gi;lr%'-u-uk On onbval ldndmﬁ}lh%

mrrival
:magm If not I'|:.|:'I:|I sntinfied, your
rel‘.g.nrles rn poatage will be prompthy
The Delta Manufacturing Company
-0 E. Vienna Ave., Milwsukes, Wis,

MILWHUHEE

DRILL PRESS OWNERS'!®

HERE’S 1 ToOoL wiTH 5 DISTINCT USES
THE BARRON MULTI-PURPOSE
ROTARY WOOD PLANER

PLANES & SURFACES « PANELS & BEADS B 7 50
ROUTS & GROOVES » RABBETS « TENONS commnt

5 STEEL TOP AUXILIARY
L. Converls ANY drill press
inte a time saving, low tm-r: planer, DHILL mm’ TABLE

panselsr, tenoner, obo. Surface fins bin
iskhes all types of bough grained and :L#:Eau:mi“rwﬁmn-
kmnotty surfaces to agate smoothness. Hikny ether L'll'.llurluﬂl.: ls
Safel Guarantesd harmiess to :Irl-ll.iL'l...-.-""'""'“ 5
pregs, Thausands now in use. SOLD = o

OM MONEY BACK QUARANTEE. Full

Fefund an 8 day trial. Shipped prepaid
pn receipt of S57.50—orF C.0.0. You -

TS F
ﬂmg ﬂ.s‘s:mé/:;,
U-MAK-IT

AKS, ROWBOATS. DINGHIES, INBDARDS,
I‘.H.I'lllllltl:ls RUNABOUTS  Cur-to-&r for auick
mosemihily, Everything compliece PJ-..L: Tlhus, Insriuc =
tions. Mo Experience MNecesary. Simple s A-B.C,

SEND ll! POSTACE !t"m' ToDaY
lits, Catos
". ..lll.ll uls,

e Mﬂl:IEI.'E
L3 _p.l.u-lt"l-"

o &
quamogiLe V- 18 ‘=
Desigred for Awomolbile Engsnes,
Adjustable Motorbeds. Open orwith

cab. Length 18 i, width 6 fL7in

Fast VEE Botbosn

Hull.

OF U-MAK-IT PROD
ST 129th 5T. HEH"I"IIII'.H ¥.!

-----------i-d

DIE-LESS

DUPLICATING

Many small parts can be formed without
dies, to duplicated acevracy of 001" with
DI-ACRO Precision Machines, —Bendera,
Brokos, Bhears—saving Man Hours and
Critieal Materials. Regulre
rlorlty of A-1-A or higher.
‘rite on bosiness letterhead
for catalog, or siate if ome=
ployed in War Production,
O'NEIL-IRWIN MFO. COMPANY
341 Bth Avenue S, Minmeapodis, Mina,

]@ REAL ENGINE VALUE

The G.H.Q. is 2 mininture line engine
that really operates, Crver 16,000 sold in the
Iaat year. 1/56 H P, (,umplou with fAywheel
{or propeller), fuel, m.nui;. necessories wol
full instructions, EII“}' ench tested and
rendy to run, For boats, planes, mxrlunl. CArS,
ete, Sond only  $1.00—=hi Colleet
C.0.D. same day. Send 6¢ I!’rrr circular or
2h¢ for Jumba Hobb Lnlq]n,z of hundreds
of plunes, boats nod hobby items,

GHQ MOTORS, Dept. BT, 40 East 21 St., New York, N. Y.

ONAN ELECTRIC PLANTS
ALTERNATIHG AND DIRECT CURRENT

Used by U5, ARMY, NAVY, and MARINES
on all World Fronts for HOSPITALS, l_u'-l-

MUNICATION, LIGHTING ane
El'l'l'.-l-l".

MANY WMODELS from 350 to
38,000 Watts

Any Vollage—~Any Fregsency—
A.G: or D0,

WRITE FOR DETAILS

D. W. ONAN & SONS

1080 Moyaision Ave.. Minnsapolis, Minn

N TO MAKE THINGS OF WOOD

CONSTANTINE 'S MANUAL TEI.LS HI]'# T0 IJI] 1

AL 1
i

EMERGENDY ELECTRI

om
M..BLH'T CDNST HTIHE
TEL) East 135th

&. S

INC.
Hew York, N, ¥

Always write yoor name and full address clearly whea
unswering advortisements.

Ees TO MAKE THIS UN/IQUE

| GAS SAVING TEST

Will you permit ns to send youn at our risk
7] _' the Vacu-matie adevice whichautoownera
where are praising? Install it on ,mu&

o car. Test it at onr risk, Unless it trima dollars
f:) your gas bills by saving up te 307 on gasaling eons

\ gLy Eumption, mmummww.&’nutarwﬂ und

Enster pece
Automatic Supercharge Frlnulpl'.
Vaso-matic is ntm!yd{ﬁnuﬂ tes o

m rLucdeu by lutvmn Iy add-
yen, deown froe from the
outer nir into the ult-t £ of the e gsa mixtare. It la

m n-ﬂuuﬁwﬂ-l. lll
unl'nunhnr s furznance,

Zacks SHUE

unit.r urmm.l
and profits. Every enr, trock, truetnrumr aproapect. ﬂln;r“
address now for blg money makinzofer and how you san get youra
The Vacu-matic Co., 7E17-TH4 W. State Street, Wauwatosa, Wis,
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Free
Catalog

Just Off the Press

Fully illustrated, show-
ing special E-n:rt.m T |
elothing for fishermen
and campers, also spe-
cial fishing twckle,

L. L. Bean, Inc.

45 Main Sireet
Fraeport, Maine
Mirs. Fis I'.||. simel

L I||'|r [a] 4

DOOR-EASE
STAINLESS STICK LUBRICANT
EASES STICKING DRAWERS

Use Door-Eanse — like a crayon — for things
that stick or squeak . ., drawers, doors, win-
dows, latches and friction eatches, secrews,
zippers, ete, Clean, weather-proof, long last-

f@mi 1—Door-Ease Mirs., Muskegon, Mich.

Speciaiiles

in metallic container at Illrlhun Auts
Accessory, Dept., and Dima Sto

STAINLEES STIEW LUSRICANT

Please use CASCO GLUE
for essential repairs only

One of bundreds of ways glue #s going to war., Photo
shows three of 500 giaut CASCO-giued laminated wood
boams built to Navy Specifications by Attwell Const,
Co., Glue Fabricators, Seatile, Washington,

® Good industrial glues like CASCO and
CASCAMITE are scarce. Uncle Sam needs
them for jobs like those 5,000-1b. beams shown
above—and for aircraft, life rafts, boats, ply-
wood and all kinds of field equipment.

So use these glues only to repair your fur-
niture,screensand necessary homeequipment.

Today it’s fight, Plenty of time and plenty
of glue for fun—tomorrow.

= RE-STRING RACKETS
AT HOME—EARN MONEY

EASY— FLE!E*NT—PH“F'T#BLE
FREE WIRITE FOR 1043 CATALOG AND

AT E I]lil‘\ EHEET N
W, A. Bickel &Co., 137 M. m-rmn Dept.M-43, Dak Park, III

CRESCENT TOOLS
'ﬁ"ﬂ Mn;; for FEM_.{'

ASK VYOUR
HARDWARE
DEALER

GRAY HAIR
VITAMIN No

No dyss—MNo drugs—Halr graw out In Natural
Caolor In almost nmine out of ten test cases just
taking one tablet Calclum Pantothenate Vitamin
ehch day.

Why pay £3.50 to 86,00 for the fmmous “CGray Hair Viteamin''?
SEND HO MOMNEY. Justi send namo and sddeess,. We will ship 1040
10-mg. fablets (1040 days' supply) genulne standard quality Caleium
Pangothenate Vitamin C.0.00 for 51,00 nlus ew cenis posiage. Guar-
anteed same  guality ns Gsed in Mational Tosts or maney  back.

LILEE PROD. CO., 201T 5. Michligan Ave,; Dept. 94; Chicago; 1l

595

PAY
MO
MORE

APRIL, 1943

CASCAMITE Resin
Glue for waterproof
gluing. CASCO Casein
Glue for warer- resis-
tant gloing, 10¢ and
larger sizes at hard-
WAre Stores,

LASCATIIE

MaSTIC OmEs

FREE REPAI’R GUIDE!

CASEIN COMPANY OF AMERICA, Dept. PM-443
350 Madison Avenue, New York, N. Y.
Send me che liternture checked.

O "GLUING GUIDE". Complete directions for both glues.
Over B0 home workshop and repair jobs,

NAME e ame e

¥ B 0] ¢ 0 L PR O S D S —
—_———— Save 2¢ —5Stick coupon on penny posttard —————=
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NEW GlUE‘

U. 5. Adopts it for %
Boats and Planes”

Welds wood to wood in Uncle Sam's boats and
planes. Holds in salt surf, tropic hear, sub-zero
stratosphere, Fast acting WELDWOQOD is [Wlpruof
Add tap water to dti- powder, stir—and glue is ready
for mnstant use, setting, Perfect for repair 1-:-1:1
At hardware, chain stores, lumber yards—10¢, 23¢,
S0t Or send 29¢ with your dealer’s name for samp]-r.:
can. Supply limited due to Uncle Sam's war needs.

UMITED STATES PLYWOOD CORPORATIOM
World's Largest Producer of Plywood
Weldwood Glue Depr.

103 Park Ave., NewYork *nppgﬂvnn f'ﬂ Ireraft

Compare These fﬂ'ﬁrﬁmﬂmﬁu'qﬁ’:’

Amazing Qualities Ay
1. Tremendous Strength e
2, Waterproof

3. Rot and bacteria-proof
4, Economical

5. Stain-free

€. Quick and easy to mix

“Makes the glue line

the SAFETY fine"

Tandie Redin
RPROOF GLY

The Dennison Handy Helper says:
"NO NEED LICKING, USE SELF STICKING

_PRES-a-ply LABELS

Transparent Mending Tape -+ Mailing Labels
Gummad Reinforcements « Index Tabs
Shipping Tags + Crepe Poper « Gummed Labels
DENMISON MFG. CO., Framingham, Mass.

it
nen Srets et

180

Test-0-Lite /i oo

« =« = LOCATES TROUBLE
INSTANTLY in electic eir-
euits, huses, cul-ouls, motors,
radios, applionces, Tesis
everything electrical hom
100 1o 550 volts. Indicates
hot or grounded wires, Tells
AC hram DC, Far su-
perior to ordinary
= clumay test bulb,

4 PUTS “FINGER” ON THE
TROUBLE SPOT-- QUICKLY

Saves precious time. Indispemable in
shop or home. Has patented salety fea-
tures. Vet pocket size with clip. Lifte-
time guarantee. Lin$1.50

L.S.BRACH MFG. CORP.
55 Dickerson 51, Newark, N ..

Full Stock of Leather on
Hand

IDEAS for LEATHER
Projects

Send 10 cents for hig 16-
page ldea Cntnlog. Fuoll of
Auggeations ul'l nwleria.l:
tools, and Jects In »
Leather & V¥ ond. Corving = Archery » Glfts.

Wa have
plenly of Leather, Immediate Shipments for All Orders.

J. C. LARSON & CO.

180 Mo. Wacker Drive, Dapt. 120-D, Chicages, INinsis

work Efs.inmm-mmtd

ant's big revised Mo,
14 wasd catalog? Latest UP-TO-DATE
IBEAS {or experis and amateurs; SPECIAL
BARGAINS in rare woods, veoeers, and
ALL k}bnnll!l, Fr ll.}pp-il?u 121"1;:5‘.“—1 2 of
ERF W B in eolor, L] L Send onl
10c 10 CRAFTSMAN WOOD SERVICE GJ
7D 5. Mary 5L, H-lnp-L.I. !1 l:hu:unp

Make Your hon
KEYWAY CUTTER ELATHE ATTACHMENT

Cut internal keyways, sgoare holes, ream-brose
igr ingr, press fitting, ote, .l-".w.' PLANE :.L'Ed
incindes tips on how to eut of f. Satisfaction Assuredl

PAUL HOBSOM, 4225¢. Dearborn 5t. Chicage

KIDNEYS
MUST REMOVE
EXCESS ACIDS

Help 15 Miles of Kidney Tubea
Flush Out Poisonous Waste

If vyou have an exeesg of acids in your blood, your 16
railes of kidney tubes may be over-worked. These tiny fil-
tera and tubes are working day and night to help Natore
rid your system of excess acids and poisonous waste.

When disorder of kidney function permits poisonous
matter to remain in your blood, it may cause naggl
backache, rheumatic pains, leg pains, loss of pep an
energy, getting up nights, swelling, puffinesa under tho
eved, headaches and dizzinesa,

Kidneys may need help the same ns bowels, 8o nsk your
druggist for Doan's Pills, used successfully by milliona
for over 40 years. They give happy relief and will help
the 15 miles of kidney tubea flush out poisonous waste
from your blood. Get Doan's Pills,

POPULAR MECHANICS



Cushmans
at Washingten, D. C.
Alrport

The reason your dealer can't sup-
ply you with a new Cushman today.
without high priority, is that our

the war
entire Cushman outpul—I12 tLimes
Eifn rt greater than normal—is being enlled

into service by the Army, Navy, Alr Forces and great defense plants.
Theee Cughmans are greaily aiding the Vietory program by speeding
ofleera and Key-men for inspection and check-up of bases, camps,
forts and defenes plants—speeding deliveries of orders, mail, prints,
ropaird, supplies, parts, et Thelr FS-miles-per-hour speed gaves
precloge time.  Thetr 100-miles-per-gallon economy reduces costs.
Thelr easy-to-gtop-and=park-unywhere convenfence is  invalualile.
Anl out of thiz rlgorous war-time experience ls coming & hotier
Chshmun—even more sturdy and degendable=—a machine you'll delighy
to own when it is agaln avallable
\IF woni own a Cushenan, lubricste and service |t earcfully and regu-
laFly a5 [t may serve you for the duration. Your instruction hook
glvea wou complele direclions, For a pew copy see your Cushiman
dealer or write us for a free copy.

Cushmon Motor Works, Dept. P-4, Lincoln, Mebr.

..aiding

Bnﬂer Built
Lower Prices

Canoes 75 and up

Safe Boats With

Full Length Spray Rails

Keep passengers p-c.rfﬂﬂr

£ hij

ﬁlﬂn;vﬁ?m‘-hngt
Beven mosat pular
of pailboats, Two big facto-
ries. Prom: I]!IJJI'I'IE':EL

S T

Rowboats $48 and up

Outhoards S48 and up

Light *'Car-Top™ Boad
i) THGHFSQH Bﬁﬂﬁ- BOAT MFG. GP. (114
PESHTIOS, WiS. ) & :t:”nrgisr: L

ARMSTRONG TOOL HOLDERS

FOr W
METRONG TOOL
ACE Tool Holders

ARMSTRONG BROS. TOOL cCO.

#The Toal Halder Peopls" \-
HE M. Franclico Awes Ghicago, Us 5.8

says Uncle Ned,
the How-to-fix-it man

g with
Patching Plasteris
as easy as butter-
ing aslice of bread-
Just mix with “t?;
and apply Wit
knife. Makes 8
smooth, firm
patch as lasting
as the wall i't'!'_.‘ﬂ{
Rutland Fire
Clay Company.
Rll'ﬂ and, Vt.

Say WM B it in Populer Mechanical

Instruction Bogk
FREE

SPECIAL
EﬂMBlHAT!ﬂN OFFER

APRIL,

1043

Mag ruhrmg Indicator

P Wu

Cﬁ_,n._n.--‘t-l-‘u'l-#*"-':“ i

DI
T ..I.:.._” ;

Enahies wou to do difficalt caleu=
lntions instnntly without paper or pencil—mulitl=
plying, proportions, division, extracting roots, etc. Accurabe,
white composition face, Has standard A, B, C, D, Cland K scalea,
For complete outfit, including siide rule, 28-page 1lustrated in-
struction book, carrying case, send G I'I:.ﬂ!‘ Forelgn), Mailed

postpaid, Batisfaction j;unrnnlr:wi or money
refunded. (See Specinl Combination Ofer) Order NOW!

HEWIG CO., Box 143-L, Grand Central Anmex, New York City
151



YDUR reputation os o sportsman will be safe

when you get this 100 page book, ram-jam full
of hitherto unpublished secret methods for cram-
ming your crael and garnishing your gome bag.
Mo time worn tripe, bul’ swell new success secrets.

HDDEMAH RUBBER CO.
Dept. P, Framingham, Massachusatts

i’ I
| ; i
| Here's my dime. Send me "Secrebs™,

T | L] ] T ——
I'f“ Address .
]

,u‘ﬁ

Try Anti-Gray

Hair Vitamins

Plus Wheat Germ 0il (E) Vitamins
ON THIS MONEY BACK OFFER

RESTORING COLOR TO GRAY HAIR WITHOUT
| DYES IS SCIENCE’S LATEST MIRACLE

fmind or off-color, modern
back of cemain vilmmins
Imippove vour diet,
mins by simply (ak-
You (oo may bo
restoration of

If yvour haler I8 groyv, grayiog stresked,
pelence offers new hope without dyeing,
In your damlly diet ean enase ¥
et exira supplies of lht"lL
g the nrdu:nlal B-way
pm.tznl and delighied l.vu Ilt‘f the g
normal naturnl original color to the hair at Tools, (emples, parting.
& grest Improvement in your haie Beauly,  You con tow test Panstes
vourself on an iron elad gusrsnioe Ehat leaves no Poom for doubd,
PAMATES is diferent—it not only contains a powerful supply of
Witaming but “ataf-af-life’
Germ Oil ag well, Panales B oot o hoair dyve.
fenr ., . o N0 ness, no duss,  You can {esl oapfe, healinful Panates
wikeihor you now dye your hair or nob, because Fanades Vitamins work
from within to check gray spread aod literally feed mamiural color
back inio the halr rools,
Wivem the Blood does ot provide the propor clemaeints,
tiny  labaratory that manufaciiures colos shuls down amd
the hair grows gray,. Pechoaps sl may need the vitamins
in Panates. Make this test today.

SEND FOR THIS INTRODUCTORY

TRIAL OFFER TODAY

Ihﬂ- 3 day trl:l al thu ;ﬂhr h'ﬁ {80 day! Panstes
ﬂll.'b.lr u-Lu'm Vit 174 rr;uu ath u omeel
0 MOMEY puy postian nlius D400, postart oo

am'.s.l r||| guamnies of full sskisfaction or money hack. Send
EETY wil we gy all prmria e F. il ¥em wand mare of the
nmaring Panstes Antl O iir Vitadnin alary -rrll.- r.nr
FREE Vahiaile Boakist, “Viamine snd Oray T
coel. ey obligation. Whatevar von sesd for pat you
ur eatill in the mall today while Bpecinl Offee i ar =T
Anows perhops the 3 vitamina in Fanstss msyv be the
huml.lrl | pasmeway nnswes b3 vour hair coler  worries!

PANATES 0. sisieis

A-240, 310 5. MICHIGAN
%uz.chlcnm,uunws
182

Witamin ([(E} Wheat

ViEnRi-Qray Hale?
Tou have nothlog e

Mo More Domoge from Condensation or Sweating Pipes,

Water Softeners, Tanks, Walls, Ceilings ond Air Ducts

A SURE CURE~This sensational
plastic cork coating prevents condensation
drip from metal, concrete, brick, wood, plas-
ter or composition surfaces. Permanently protects metal
agninst rust and corrosion, thus prolonging life of pipes,
tanks, ete. Formsa a mosture-proof, insulation type coat-
ing, Apply with brush, trowel or spray.

Stuecn-like finish requires no maintenance and can be
puinted any eolor. A gallon covers sbout 30 feet of 17
0.1y, pipe. Comes in 1, 5 and 55 gallon deurma,

fiet at Hordware, Plumbing, Mill Supply Dealers or send

#1680 for 1 gal. prepaid. Write for Free Ha A
J. W. MORTELL c€0., 522 Burch 5t.,, Honkokes, [IL
S5 THAN

ONE- Mﬂ.ﬂ SAWMILL 't
—

Maken
Lumhser

Turn Treos labo
Monoy with &
EtL!‘rﬂlW

100%

Makes L

|y b
ulmriﬂ.
Crates, ANl
Forms Lumbar

gnw HAEHINI.‘I’ tﬂ
Bept. 1811- ﬂ:. 1543: Maln S, Kansai Glby, Ma.

USE OLD AUTO PARTS
SAVE HUNDREDS OF DOLLARS 4

Power iools for your home workshop—at & oost
apyong can afford. Make Uhein yourse]{—Latles,
arill rrense s, hHJH]llI.El ¥, Bhaper, cifcular,
tand, and scToll eaws. and 1|I ar power tooin—
from old aumo, sewing mac . and othor dis.
cardod para Lhat cost very h:LLE. Get
hook, “Forfy Power Tools You Can Mo
follow simple instrections, diggrams and  pho-
LiHEFR s inke yourself up 1o date, efcient
||'|nr.-h1u.m.. lhal will do = ol for you and
R VO many dollars.

Samd :l:l 25 Can
Mnke'' today or order on postal card andY'[u
postman an delivery  anywhers in U, 5. &, ur
money back if not satisfied.

| POPULAR MECHANICS PRESS, Dept. 458, 200 E. Onlarlo 51, Chicaga

AUTO ENGINE SPEED CONTROL

e GOVERNORS

- Give constant speed to any make of
auto or truck engine, regardless of load changes, when used
for power. Mo better governor ean be made. Fully guaran-
teed. Complete, simple instructions. 0il ring bearing §12.50.
Ball benring $10.00, Meonireal branch, 7546 Wiseman St

Freecirculars, CANDEE, 129-14 Llewellyn St.. Los Angeles

S CANDEE-TMITH
GOVERNOA _

7] WORLD'S LOWEST PRICED
== ADDING MACHINE “5omir

ONLY 2%

. IDEAL FOR BUSINESS __ avaman.
ﬂ! PERSONAL USE TEED ACs

CURATE, Notaloy. Oporsbes will only o T{ITII.- l:l:li'l-'
| finger flck. Adils, subtracis, multiplies,
dividens, Counts us to tem miliien, Fays (o ﬂﬂll IT
LR dtsedf overand over.  Tdeal @ift—{or Busi 5
|.¢'a'.s. I1~mrr|.1-.‘ Tax and School wse, !-il:.'l\uh.‘f BACK GUAR-
ANT Semd name aind asbdress.  Po r PSS ITHANL  TH
5, 1.r]. Blua postage, Aend il cash i outside T

w Back im 10 days if nok delighted, AGENTS WHITE.

J t;ALII:I.lLuTI.'tII MAGHINE GOMPANY (Mirs.)
DEPT. 140, P. 0. BOX 1118 CHICAGO, ILLINOIS

Sey vou saw it in Popular Mechanical

i8N

POFPULAR MECHANICS



oroe Y0 o fscun'mm BOOKS =

AND SOU

Yoeo!

. while we have complete stocks. If it is
a technical book in Radio, Electric or Sound
LAFAYETTE has it—at special prices!

RADIO PARTS — Lafavette has some radio
parts and setsavailable without priority. Write
for new illustrated folder—it's FREE—address
901 'W. Jackson Blvd., Chicago, 111., Dept. 4P3,

LAFAYETTE RADIO CORP.

#01 WEST JACESOHN BLYD. 2653 PEACHTREE STREET
CHICAGD, ILLINOTS ATLAMTA, GEQRGIA

110-VOLT AC GENERATORS

& AC light plants, 1800 & 1200 rpm.
Available for all stendord valtages
such os 110, 220 or 440 three phase;
threw phase, thres wire or three phase
four wire & 26, 30 or B0 eycles. 050
through 15,000 watts. Also rotary
oonverters, motor generators, fro-
gquency changers, etle.

KATOLIGHT, 26 Elm 5t., Mankata, Minn.

DY HOUSEHOLD TOOL

Hu.ndu.: Acsuruts Level Made_  =Cigmre
e kata 'l-l'.lm1. whoak, Has

. Welta for st

Ii‘rlllt'll I.i::ﬁ-dr;ﬁ
EMPIRE I.EI.IEL mFE CEO.oter.ramz

. GENUINE U.S. BARGAINS

0. D. WOOL BLANKETS (USED) $2.95
Me¢CLELLAM SADDLES (USED) . 595
U. 5. ARMY PUP TENTS (USED) . 3.50
BOYS' BLUE WOOL OVERCGOATS

{USED) SIZES 32 TO 38 ., . . 3.93
Thousands of eher Bargains in Military, Ourdoor
& Sport Goods for Hunter, Farmer, Scout Send 10g
far 33-page catalog rerarned with fratarder,

A and N SUFPPLY CoD.
4720 LESTER ST. RICHMOND, VA,

sgag MONLMENTS ;ap_

Enduslag, ahiliegly beouifd GRAMIDUE TOMBITOMES o poices you [0
m‘ “"um o gfgd, levwingere ver semoeialh belose pou by, GUARANTEED.

Cards, stationery, cireulars, tags, labels, photo and
movie tiles, pdvertising, &e, Spvn mum Print far

thers. Prodit; sy rules snl Frinting asd Fm-
Bgssing boer. Jundar sulfit ﬁllﬂbl' ll.l!ﬂl- h“l 17T Eq-nd TN'
Trea enkalog sl sl details. ¥ INC.. S-37, Maer kda

The FOLEY
uw FILER

!rl use by
|.| ], Army,
Mavy, Air Force,
huandreds of War

71ICTORY

Foley raws  incrense  sawd produstion
mnd  Franafac- 25 & l!| -tﬂll""'g fn planis, oilla, !'a.rl..m‘lqu Thia
Hiring plangs. OME achine fles circular, basd and hand saws
beiter than the best hand flers. The Foley saves
ﬂ-llm. I.Imt'. saves filea and reduces saw Lreakofo, Available an ariar-
A9 or Better. Wrle on busioess lotlerhesd for Bierstune,
rﬂl..'E“!'

MFG, C0., 416-3 Foley Bildg., Minneapolis, Mina,

APRIL, 1943

FINISH THE
JOB RIGHT

Like setting the last
rivet as the plane
comes off the pro-
duction line—burr-
ing, finishing and
polishing to minute
specifications mean
the job is right.

CHICAGO

Famous since their introduction 45 years age for quality
and long life. There is & “just right” Chicago Mounted
Wheel for every operation.

PROMPT DELIVERIESE —We are working 24 hours a day
and duoe to our central location, ean make prompt ship-
ment on &ll Mounted Pointa and Grinding Wheels 3" in
diam. and under. With the sapproval and endorsement of
W P B, all pur facilities nre concentrated on these smaller
pizes, enabling us to rive the moat potent garvies to the
War program.

MOUNTED
WHEELS

HAMDEE TooL OF
1001 USES and HI-
POWER GRINDERS
hawi gane b6 war—
available o all who
mave priorities

FREE Cninlog, shows notual sizes and col-
ora of Inrgest line of Moonted Wheels made.

CHICAGO WHEEL & MFG.CO.

America's Headguarters for Mounied Wheely
108 5. Aberdeen 5t., CThicage, 1.

COM PARE

THIS

FEATURE FOR FEATURE

Check the MASTER STREAMLINE — valus for value — opaoinat ony
othar 4-F. stesl lope ovalloble for vse ot home or at work. Thia
many-purpaie rule sarves you with preciiien or outside colipers)
Inside calipers, o depth gouge or o shraight edge.

Its lever-lock holdy the reading while you bring rele from work
te eye. Its hook grips firmly for oviside megwring. In cromped
spoces, "'STREAMLIME'® mokes mediuring a one-hond job. Extra
large, soaily legible numbering glves occurate reading in pdoriy-
llghM spati. Graduation: are Austh with wark.

The handy-size MASTER STREAMLIME comes with an 'Irunf-ll-
insart extra blade, doubling its life. You can double it u:-fuln-n*
teo — when you lpi:lfr that the sxtre blode be groduated in tenths
of inches and hundredihs of feel. 5ee the MASTER STREAMLINE at
your hardware dealer's. Or, send us the covpon todoy,

1255

esch

MAKE IT A RULE 10 MAKE IT A MASTER
Complete

wilh s e e
blade | MRSTER RULE MFC. OO I'IiLIJI!I.I.l"I:., _.,
] Serd rme MASEER “Sedwmlcne™ wilh jparg

1 Lndl I wecloan §
HH s E |n'| ; L] “rmad mori infarmgiian &n i sepena rele.
APE RULES L
leeidutd k. < e i

Addipn

ah ||||T|lff1|1
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Rapid machining with precision is easily
a L|+r||]||i~114 d in Hhup-u that are « ‘]"iE ped with
the new South Bend Series 1000 Turret Lathes,
De signe d for manufacturing small accurate
E"“I"‘ I]u_"i, have the stamina to maintain ex-
act tolerances on volume production without
:-m:ri[h:inj:{ HFH‘!‘” or versatility.

These Turret Lathes are especially suitable
for second operation work. The basic South
Bend features that insure efficient Pmductmu
are supplemented by the handlever operation
of the turret, cross slide, and collet attach-
ment to spcc{] up marc hine npcratmn and
lessen operator fatigue.

HAMDLEVER
TURRET
Permits rapid po-
sitioning of turret
tonls, Turret in-
dexes automatical-
I'v on return stroke.
Equipped with
adjustable stops.

SOUTH BEND, INDIANA

RAPID MACHINING
with Dreccscon

on South Bend Series 1000

TURRET LATHES

SPECIFICATIONS

Hole through spindla . . . . . . . 1"
Collet capocity, round . . . . . . . 17
Swing over bed ond saddle wings . 104"
Spindls speeds, (12) . . 50101357 r.p.m
Effective fead of turret slide . . . . . 4"
Thread cutting range, (48) . 4to 224 perin.

UNIVERSAL

CARRIAGE
Provides wide
range of feeds — 48
power longitudinal
teeds—48 power

crosa feeds 18
threading feeds,

& to 224 per inch.

SOUTH BEND LATHE WORKS

LATHE BUILDERS FOR 386 YEARS

FRINTED BY POPULAR MECHANICE COMPANY, CHICAGO, ILL., U, 5. A.

POPULAR MECHANICS




% ELECTRICITY is one of the most im-
portant factors in our war effort. Thousands
of trained Electricians are needed NOW, And
after the war, Electricity will continue to be
tremendously important! Why be satisfied
with a narrow, no-future war job when [ make
it SO EASY to prepare for a good war-time
job with a REAL PEACE-TIME FUTURE?

rewir/ ELECTR

Ty st

Zearre By Doirng ir 712 Weeks

Get into the fascinating, fast-growing, well-paid field
of Electricity—a field that offers you opportun-
ities and a future—in good times or bad times—
a field that is a permanent necessity in war or
ce. Here is your chance to prepare yourself
or a lasting permanent future.

Here at Coyne, in 12 weeks, vou can train for your
Big Opportunity by working on real electrical ma-
chinery. Here you learn airplane ignition, wind arm-

Coyne Training ia EASY, PRACTICAL!
You LEARN BY DOING on real, actual
machinery and apparatus, Don't let
lack of money stop you. You can get
training first—then pay for it in easy
monthly payments after you graduate.
If you need part=time work to help out
with living expenses, I'll help you get it.

atures, learn power plant operation, do house and
factory wiring, etc. Coyne training is easy to learn.
You *‘Learn-By-Dwoing"’ in my great Shops. Not a
correspondence course. You don't need previous
experience or advanced education. You don't need
much money to get my training. I have many

lans to help the fellow who needs training but

asn't much monev. Mail coupon for all the facts.

Coyne has seen War and Peace—times cf pros-

INSURE YOUR FUTURE-Send jor Bock/

perity and times of national depression. Dunr
m

free Coyne book and

11 these ti C has trnined i [ E
g o, Copne training is tested and p
£

FEVETE
coupon and let me send you the Big,
my complets story ahaut

bow 1 help you get the training you need
Electrica i/

for a

I job. This does not

obligate you. S0 act at once. Just mall coupon.

SoyERS

A

.

COVNE BLECTRI e o
548 5. Faulics 56, Chicoss o Dept- 43-72

Send ma your Free Book and tell me about your plans to help me

good war-time job with a peace-time future,

BN o e e wob b v e A

ARDRESRE. . . .o ooib s o s i s



74 walk many a mile
JUSt to hand fLim
these Camels!”

“The favorite cigarette with
men in the Army, Navy,
Morines, and the Coost Guard
is Camael. (Bazed on octual sales
records in Post Exchanges,
fales Commissaries, Ship's
Service Stores, Ship's Stores,
and Canteens.)

R’ 1. Revralide Toheesa Company TR BN &
Winston-Salein. Nah Caralini

It's the most welcome gift
you can send him...a carton of Camels
—the soldiers’ favorite

SURE, you'd rather band them to him...
but you don't have to see him 1o know that
he'll appreciate a carton of Camels. For
with men in «/f the services, cigarettes are
the gift they want most from home.

And when you send him Camels — the
i, slow-burning cigarette—you're send-
ing the brand men in the service prefer,
Army, Navy, Marines, Coast Guard — the
favorite is Camel,® Send him a carton woday.

MAYBE HE WEARS che O.D. of the
Army —maybe the blue of the Mavy and
Coast Guard —or the forest green of the
Marines—it's all the same; Camels, with
that “I'd walk a mile for=" favor, will
he welcome as often as vou send them.
So—send him a carcon of Camels today.



