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HIS new naval dual-purpose 5-incher

is bringing added advantages in fire
power lo our armed forces at sea and on
invasion coasts,

Here at Fisher, we take particular pride in
it, even though we do not make all of it

For the skills we have developed go into it
All the ecrafts we have mastered are concen-
trated on it. It represents the many kinds of
Fisher craftsmanship combined in a fighi-
ing tool that gives our men the all-important
edge.

We believe in armament that holds an actual

G ENERAL

P o
ighting craftsmans ;p e

THE ATTACK
WITH

WAR BONDS

Reep America

1Y

The Army-Nary “E"" flies gbove four
Fisher pn’ua:u_r"n.r exeellence (n ﬂ::rrrfrﬁ
production and froum two athers for tank
prodectian, while the Na vy * E, " with
four shers, is ffoen by still another
Fisher plant foritsnarael erdnance work.

combat advantage within itself. That’s why
we throw our reserve of fighting eraftsman-
ship into every tank, homber or gun we
build. And our fighting men tell us that it’s
an added advantage when the going gets
tough.
Every Sunday Afternoon
GENERAL MOTORS SYMPHONY OF THE AIR
NBC Network
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The Rubber
Plant

with roots
two miles deep

II!.H.I: makmvG oF synthetic rubber involves
among other things the exact contrdl of gas
mixtures of great complexity. Formerly the analy-
sis of some gases required several days of pains-
laking laboratory work, and in some cases a
complete analysis was impossible,

Westinghouse scientists—working in close col-
laboration with engineers of leading oil and
chemiecal companies—have perfected an electronie
“chemist” which is an important addition to the
present methods of analysis.

With the improved technique and apparatus
now available, the time required for accurately

making some of these analyses has been reduced

to an hour or less!

An amaszing electronie device . . . known as
the mass spectrometer . . . not only improves
the accuracy af the n:;'nthe!ic rubbﬂrpmceu,
but frees hundreds of skilled chemists from
tedious but important production testing in
these vital plants.

The mass spectrometer analyzes gases by sort-
ing the molecules—according to their mass—in
(roughly) the same way that a cream separator
sorts out the cream from whole milk.

Let's say we want to analyze a simple pas
mixture containing one part of oxygen and 10,000
parts of nitrogen. Here's how the mass speetro-
meter accomplishes this ineredible feat:

® First, the gas sample is bombarded with elec-
trons. This ionizes the nitrogen and oxygen mole-

DECEMEER, 1943

cules, giving them electrical charges of their own.

These ions are then drawn by electrical force
into acurved vacuum tube, Here, ionsof different
molecular weights whizz around different curved
paths—depending upon their reaction to a power-
ful electromagnet surrounding the tube.

The heavier oxygen ions follow a straighter
path than the lighter nitrogen ions and are
directed through a tiny exit slit onto a plate
where they give up their electrical charge, The
amount of this charge, amplified and recorded
by sensitive electrical instruments, is an accu-
rate measure of the quantily of oxygen in the
mixture,

The starting voltage is then changed to allow
the nitrogen ions to pass through the same exit
slit—thus measuring the guantity of nitrogen, This
same prineiple applies to the analysis of complex
hydro-carbon mixtures,

The development of the mass spectrometer
=« « for the quick, accurate analysis of buta-
diene ... is a typical example of the way
Westinghouse “know how™ in electronics is
tackling the wartime problems of industryin
an effort to speed victory,

Westinghouse Electric & Manufacturing Com-
pany, Pittsburgh, Pennsylvania,

Westinghouse

PLANTS IN 25 CITIES «us QFFICES EVERYWHERE
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Next Month

WHAT this country needs, says
Charles F. Kettering, iz not
300 postwar planning groups but
130 million. Every man ought to
be his own. In “Blueprint for To-
morrow,” a January feature, the
“boss” of research for General
Motors and chairman of the Na-
tional Inventors Council explodes
the popular notion that research
and science are sacred. Invention,
he says, is 99.99 percent failure
and if we want more inventors, we
must teach people how to fail in-
telligently. Friends have told Mr.
Kettering we'll never get more
than 5 percent thermal efficiency
out of autos. His answer is: “We
have 95 percent left to work on.”

Plant Magic

ITH hali a teaspoonful of

chemicals you can play tricks
on nature that Luther Burbank
never achieved. Spray a hormone
on your apple trees and the fruit
will eling to the branches until it is
ripe, eliminating windfall losses.
Similar plant magic creates giant
flowers, fruits and vegetables,
brings sick plants to life, produces
seedless tomatoes. An article next
month tells what is being done
with hormones and vitamins.

"Hoppers With Teeth

T WAS dusk as the Nazi U-boat
broke the surface of the Gulf

of Mexico to pick up an American
freighter in its periscope sights.
But overhead appeared a tiny
plane to challenge it, and the Ger-
mans crash dived. Next month a
story of the Civil Air Patrol re-
veals that its “grasshopper’ planes,
in 20 million miles of flying, have
made more than 150 attacks at sea.
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How Japan Will Be Defeated

HERE are five courses of action in the Pacific by which

the Allies can defeat Japan. Capt. Frederick L. Oliver,
U. S. Navy (retired), outlines them in a vivid discussion
of our strategy, written for the January issue. Giving his
own estimate of the situation, Captain Oliver says our
primary task is to destroy the Japanese fleet piecemeal
or in a major engagement, with the ultimate objective of
striking at the Japanese islands. Already, he says, Japan
has lost more than 500 ships, including most of its car-
riers, several battleships, more than 40 cruisers, and de-
stroyers by the dozens,

Photos Without Film

HA'\TE you tried buying photographic film lately?
You're lucky if you get what you want. The army
and navy come first. But in these days of film shortages
you might try photographing on sensitized paper. It is
not as sensitive to light and requires greater exposures—
but enlarging paper is unrationed, it's inexpensive, and
produces quite satisfactory pictures. Read how to do it
in an article next month.
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WHAT CANI DO

about my car? ,wucn:

do to help get my car started in cold weather?
+ What can I do to prevent engine parts of my
car from rusting and corroding—now that I
drive less? ¥ What can I do to stop the accu-
mulation of dirt, sludre, gum and other con-
tamination in my crank-caze? v What can I do
to avoid fouled spark plugs due to dampness?
+ What can I do to increase the efficiency and
life of my car?

DO THIS!

Pour Pyroll (1 pt.) In the
crank-case of your car. Put
a few owunces in your gas

THREE OUMCE
SIZE

tank also. Get Pyroll today
at your service astation, HeEF
garage or dealer. Or, mall HH}'I"E

coupon boelow. Manufactured
by Pyroll Companmy, W. V.
Hidder, Founder, 512 Pyroll
Bidg.s LaCrosse, Wisconsin,

YOUR GUARANTEE

12 YEARS' ACCEPTANCE
BY FOREMOST AUTHOR-
ITIES—RACE DRIVERS—
EXPLORERS — ENGINEERS

DISTRIBUTORS:

CHECK AMD MAIL COUPON
FOR FRANCHISE FACTS.

Bonds

r--—-——--l-—--—---—-————- —————————————— |
i PYROIL COMPANY I
| 312 Pyroll Bldg., LaCrosse, Wisconsin I
1 I want my cor to Inst and run properly until Victory. Pleaaa 1
1 tell e more dbout Pyroil and how it can accomplish this for me. I
1 O Send detalls of your Plan for Distributors 1
I I
: IR o e iy e e e e e o N ol o I
: A A i S R e e e e s e :
I Oty o TOWRM L o w s b n ddn s snn dlaess i Btabe. o os s aaa :

WHERE-TO-BUY-IT INDEX

Where no name and address appear directly under an jlem,
the product is not believed by us lo be commercially available
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A troe story of the war, as told by
SISTER ISABEL NIXON, Head Nurse
of 8§t. Thomas Hospital, London, toa
War CBHESPGH(IPHI.

The centuries-old London hos.
pital has three distinctions, It is
London's most bombed hospital
(undoubtedly because of irts prox-
imity to the Houses of Parliament
just mcross the Thames). It has not
during this war lost an air raid vie-
tim. And it was the home of Flor-
ence Mightingale. Headnurses still
wear the same uniform and lace-
edged frilled bonnets pioneer
MNightingale wore during the Cri-
mean campaign,

1 "It happened duor-
ing a lull, after many
hours of continuous
bombing, We were op-
crating on casoalties
brought to the undeér-
ground emergency the-
atreé. There was a ter-
rific explosion nearby,
then such a frightening
blackness as could only
come in an operating

2 "Thar single stray bomb had shartered
the two ourside electric plants. It would
take time to rig up the emergency plant
Meanwhile we had a victim on the op-
erating table, in daager of bleeding to
death. I told all the nurses and medical
students to ger their flashlights . . .

3 "We grouped around
the table, giving the sur-
geon the light he needed
to save his pacent . , . Be-
cause of the highly inflam-
mable ether we couldn’t
have psed a hurricane
lamp. This was one of
many, many cases where
only flashlights with prop-
er barteries could have
been used to save life,”

the war industries.

It's not your dealer’s fault if he happens w be 30 Eost 42nd St., Mew Y

out of "Eveready” flashlight bareries. Most of e e e ol Vs
those we can'make are going to the armed forces;
nearly all the remainder are taken on priocicty by (=3

A free copy of "You and tha War,” the official
guide-book to all home defense activities, will be
sent o you on request. Civilian Defense needs
your help; this book will tell you how to give it
Address: National Carbon Company, Dept. FS,
30 East 42nd Streetr, New York 17, N. Y.

NATIONAL CARBON COMPANY, INC.
Cmidt of Umiom Carddids anad Carben Corporaiion

The word “'Everendy'” |5 & reglatarsd trade-mark
wf Mations! Carbon Company, Ine.
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Will You
Be Ready to Enjoy

'THE COMING AIR AGE?

GA

REPARE now for the day when

you'll fly your own Piper Cub.
Take aviation subjects at night
school, study aeronautics at home.
Then, when peacetime comes, see
your Piper Dealer and learn to fly. He
can solo you with as little as 8 hours
of dual instruction in a Piper Cub.

Send Today for Your
"HOW TO FLY" Booklet!

Prepared by certificated flight instructor.
Clearly explaing basic flight principles.
Send 10¢ for booklet and Piper catalog to
cover postage-handling. Piper Aircraft
Corporation, Department PM123, Lock
Haven, Pennsylvania.

16mm. SOUND FILM. The Construction of a
Light Airplane.” For distribution points,
write: Supervisor, Audio-Visual Aids, Ex-
tension Services, Pennsylvania State Col-
lege, State College, Pennsylvania,

PIPER ./

POINTS THE WAY TO WINGS FOR ALL AMERICAMS

[

{Continued from page 44)
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IMFORTANT NOTICE

It is the Intention of this magazine to provide its readers with
information regarding the 1atest developments ln the mechanical
arts. We take no responsibility as to whether the disclosures con-
tained in our artlcles are covered by patenis and advise readera
to investigate this subject before making, using, or selling any of
the preducts, machines, or processes described in order to avoid
possible lability for patent Infringement.
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How Do
The Most Important

The most important—and they can be the
most profitable, too. Men—ordinary men in
ordinary circumstances—have had returns of
as high as $5, $10, $25, even in exceptional
cases $50 per hour for these hours,

They are the hours of your leisure time—
usually spent in recreation or odds and ends.

These can be your growth hours, the time
when through training you can prepare for
more efficient service on the job or for the job
ahead. During your working hours, you are
usually buried in routine details, growing slowly
if at all. But in these spare hours, your mind
canreach out to absorb the experience of others,
to learn the principles and methods behind
your job and behind your field. The next day
on the job, you will

You Use
Hours of Your Day?

—make them more interesting.

WHAT CAN THEY MEAN TO YoOU?

We can’t say exactly. But we can tell you what
they have meant to thousands of others. They
have brought to these men and women pro-
motions, new jobs, more money and prestige,
greater success and happiness, security for the
future. If these are the things you want, we
invite your investigation of LaSalle home
study training.

For, from our 34 years’ training, over a
million men and women, we have learned what
you need and how to give it to you. Qur training
is geared to the busy individual who is ambi-
tious and earnest for better things. Check on

the coupon below the

find yourself using

field in which you

are interested. We'll

something of what
you learned the
night before to the
benefit of your job
and the pleasure of
your boss,
Interestingly
enough, this spare
~time study can be
fascinating recrea-
tion, not drudgery.
And the few minutes
spent this way tone
up the remaining
hours of your leisure

DECEMBER, 1943

LaSalle Extension University
A Correspondence Institution

DEPT. 1284-R CHICAGO, ILL
I am interestod in 'Iq:n'mng how T ean use my spare time
to advance mmlf] send your free booklet on the
field [ have checked below.
O Modern Foremanshi, |:| I d al Mana
00 Accounting " % up n:
[} Traffic Managément El !an LL.
0 Executive Management 0 Business l.lnr
[ Salesmanship 0 Bus 5 In
O Busi Caorrespond O Stenotypy
Name Age
Position
Address

send you—without
obligation our free
48-page boolklet, dis-
cussing the oppor-
tunities and require-
ments in that field
and telling about
our training for it.
If not entirely sure
which field to check,
write us rather fully
about your problem
and let us counsel
yOou.

TA



Dol b ome e Crreateont Zeaame 230 e Hinttd?

YDU'LL hit "em fard and you'll hit "em fast on this
All-American team. You'll fly and fight in planes
that were built to scorch the sky. You'll wear a pair of
silver wings. And, brother, to win those wings you've
got 1o be good!

Maybe you'll be the Bombardier, the fellow who presses
the burton and “lays the eggs.” When vour ship is over
the targer, vou'll take charge—and deliver the "knock-
out punch.”

Maybe yvou'll be the Navigator, the "guarterback™ of
the team. With charts and instruments you'll guide
your bomber's flight to its objective, and then bring
it home.

Maybe you'll be the Pilot. You'll iy a big, powerful
bomber or a hard-hiting fighter. With hundreds of
flving hours behind you, no pilot will ever be beuer
prepared for the job that's got (0 be done,

Do you need a college diploma? No! If you can qualify
as an Aviation Cadet, you will be given five months’
training (after a brief conditioning period) in one of
America’s finest colleges . .. then go on to cight months
of full flight training, during which you will receive a
10,000 life insurance policy paid for by the govern-
ment.

Will vou be well-paid after vou've won vour wings?
If youcall 5246 to $327 a month good pay, the answer

is yes. And on graduation you will receive an extra $250
for uniform allowance.

How can you qualify te win your Army wings?

If you are 17 but not yet 18 . . . go to vour nearest
Aviation Cadet Examining Board . . . to see if you can
gualify for the Air Corps Enlisted Reserve. If vou
qualify, you will receive your Enlisted Reserve insignia
.« . bur will not be called for training until you are
over 18,

If you are 18 but under 27 . . . g0 f0 yOur nearest
Aviation Cader Examining PBoard . . . see if you can
qualify as an Aviation Cadet. If yvou are in the Army, vou
may apply through your commanding officer.

If you are under 18 {whether or not you have joined
the Air Corps Enlisted Reserve) ... see your local Civil
Air Patrol officers about taking C. A. P. Cadet training
—also see your High School adviser about taking
H. 5. Vicwory Corps prescribed courses.

For complete details—ses vour nearest Aviation Cadet
Examining Board, the commanding officer of the
College Training Detachment nearest you or your local
Civil Air Patrol

(Esamntisl workses in War Induesbry e Apriculture—do nok apply)

U. S. ARMY RECRUITING SERVICE

Nitng U Stogp tbe 2oy Ao Cops”

or any Nava

“NEEP'EM FLYING!

BA

Fay ﬂfﬂﬂuﬂﬁdu !"rfal‘d’r'nq Naval Aviation Cadel Traming, apply af any Naval Aviation Cadel Selection
Boa Recrusting Station; or, if you are i the J'ﬂf.n':'. Mr# Fire lf:!
your commandimg afficer . o . This advertisement has the approval of the joint Army Navy Personnel Board.

ris or Coast Gaard, apirly throngh
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"Meet the new foreman, Mrs. Irvin 1"

HELFING

Without cost or
the course before which 1 have marked X:

O Air Braka

[ Alr Conditianing

[0 Airplans Diesfring

] Architectural Diafting

O Arehitoctura

(] Auto Engins Tuns-ug

[] Aunto Technicisn

U] Aviatlon ] Aviatfen Mechanic
] Blusepsrint Hewling

O Caeton Manulscturing
[0 Dissel Engines

O Elsctrioal Drnfting

0 Elestrical Enginessing

O Elestrician

O Electrioal Mainirnanos
] Foundryman

=] Bulrnl:uhn U Highway Engineering
] Bridgs I:.nm.nmm 0 House Planoing

O Chemistry [0 Cond Mining O Industeial Rletnllureyr
(m| l."la. il B nmuﬂ-ﬂ nE O Locomotive Enginene

O ele eeTing O Machinist O Inspeotor

[ Aceounting O Advertising

[ Bookkreping

i | 'r'ollm Trepurmtory

[ Cormemaroial

Canidliva residonls aend eelpen fo Safornditonel
Mritish reeidents send compon fo T

INTERNATIONAL CORRESPONDENCE SCHOOLS

TO TRAIN AMERICANS

BOX 5&77-J), SCRANTOM 9, PENNA.
obligation, please send me booklet and full particulars about

TECHNICAL AND INDUSTRIAL COURSES

O Contracting snd Huilding

0 Heatir
[0 Heat Treatment of Motals

BUSINESS COURSES

[ Business Coreosponidence 8] Cominarcinl TMustrating [ Gowod English [ Beeretarial [ Bpaniak
] Business Managemsent [0 Cont Accounting 1 Migh Sehool O Bhaweard and Sign Letiering
[ Carton O Civil Borvien 0 CP ting O Mannaging Men a1t Waork U Traffic Marsgement
HOME ECONOMICS COURSES
0 Advanesd Dremmaking O Home Dressmak H‘.. O Ten Reom and Cafeteria
L Foosds Cookery O Professicnsl Dresamsking and Designing Mamsgement, Catering
N PP et e R R R R R R R R R red P10 AAErES S —————

I i b i S e i 3 Tareeey [PCR—— | S——— L T

* How would you like to carry home the
news that you've been advanced to fore-
man? You've thought about it, of course.
But what have you done about it?
Training is the dividing line between
the man at the machine and his foreman.
It outweighs long service. Promotions to
supervisory rank go to the men who have
equipped themselves for the step up.

Have you studied the managing of men
at work? Do you have a trained man’s
knowledge of Wage Systems and Job
Evaluation, Production Planning, Control
of Materials, Control of the Quality of

' Manufactured Goods?

The famous Foremanship Course of
the International Correspondence Schools
gives you these — and much more. Don’t
let the other fellow “'step over your head.”
Mailing the 1. C. 5. coupon has meant suz-
cess for thousands of ambitious Americans.
Act now to join them!

FOR VICTORY

[ Banitnry Engineering

[ Bhest Medal Work

[ Bhip Dieaflting

Ll Shiphtting [] Shop Practice
Steam Elesirie [ Hieam Engines

O Stoam Fitting

O Structural Drafting

[0 Ftructeral Engoeering

O Surveying sl Mapping

O Telegraphy - O Telephsng

[J Textile Designing

O Toalmaking O Tool Dieaign

[ Welding, Cas anid Fleetris

O Woolen Mumufscturing

[0 Management of lavantiong

O Maring Engises

H ::m'rm.rucn{ Er.il'n:ng_
Machsniosl Enginseri

O] Misn E"n-ml:uulll':mz i

O] Movipstion [ Patternmaking

0 Flpatios O Plnmbing

1 Pablle Weorks Enginesring

0 Pulp snd P uner Making

O Fadio, Gensral

] Badia Operating ™

[ Hadio Bervicing

O R, B, Sectlan Foramas

O R. B Sigonlman T Refrigeration

O Railway Poatal Clerk
O Salesmansbilp

[ First Year Coll

L]
[ Forempnakip O Fromcl

M B 84 A L RS BT TR R

l'ﬂl""‘-wmldsm':r Sehoels E'ﬂmd't-un. Llﬂnﬂed, .'IJ'nnlrn‘ul Cammda
8. T4 Kimgeoway, Londom, W, 0. 2, Englesrd
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| Come to

for a great
futurein

= 118
] par i

Learn-by-Doing"” on

-

Real Radio Apparatus!
Alrports, radio stations, film studios,
police short-wave, television, indus-
trial electronica—all Aeed
TRAINED RADIO SPECIAL-
ISTS, Learn the quick practical way,
on actual equipment in the great
Coyne 5 hoype, kl:lt- h_y_bnn:cﬂm:u!u

ence, but personal training based on
JHE years of “koow-how'')

“ PLL FINANCE
YOUR TRAINING!

Dian't let lack of money held you
back. My plan lets you start now,
pay tuition in easy monthly pay-
ments wWhen voil're tralned and on
the job. I help yon get part-time
work to help pay living expenses
while treining, gleve woo Lifetimas
Em -Ic--,t";:n-:ut Service pa & Coyne
WLLLE.

Muony of the better Ra
fikife government lioen
enabled hundreds to pasa this
thly, ¥ou learn ope
arf to send Code rapid
trouhie-shooting—mhandle real
mitting equipment; elc., &be.

Dozens of Branches to
Choose From

EIH_.' bl_}:'k‘lt:Fﬁl‘l'.”d w.ilh 8 NArTowW, Do
tuare line shen by oriing I':|:| a
short thne In my éﬁmﬂ,a. :.-%fu can
qualify for unlimited opportunities
in RADIO AND ELECTRONICS,
today's fast-prowing fieldal T hese

cturea show only a few of eounts
eas well-pald joba for trained i
Operntors.,

Fl.l'l'l_{ Mastrated wirh blg pictnres of
:I'I:I::.'.-..'|'n'.l:.l“—i.1ci: about your futnrs,
Madl coupon now. No obilgstion.
Mo salesman will eall. Act todayi

H. C. LEW1S, Pres., RADIO DIV,
COYNE ELECTRICAL SCHOOL

500 5. Paulina St Dept.93-3H
Chicaga, INinois:

L Er 3 Ly r ey e

DIVa GO

ELECTRICAL SCHOOL

ina St.. Dept. 93-34, Chleago, Hlinols
L BOOE, ""Your Fotare i e ad

ter-Graduation’ plan.

detalls

ADDREBS, ... sisasiniasssns sarsisissansssss

.

-_.CLT-Y------.-----_---EI;‘\.T-'E-..---*-_

Always write your name and full address elearly when l
anawering advertisements.

10A

POULT

RY PAY'S

i nt home, the BEASY,
Our coorse eovers A

NTIFIC, nnd INEXPE
: phnges of Poultry raising, in-
for il E=, breeding, hstohing, limz
g, marketiing, jedging, exhibitin
a8 planned by Harry M, Lamon,
for the United Biotes Departme

n

ite on ex-
h B, ¥ brancles
I:‘u.' Poultry 'I mnel many just o enjoy a amall,

ible, bres
slp for fts hoge requiremenis

- Wickard

his
FEEF Later he called for 4 BE1 o poonda
of ehicked for
aver 19421 And

iti Leach you the
PROFITABLE
"

g more oggal W
EARY, BOIEN |

WaY 0 n=gisl t

i,
"How o
1y

..|.I.|_1.I-.|| e |

COEY
HATIONAL POULTRY INSTITUTE
Dept. 530-G,  Adams Center, H. Y.

Locksmithing
NOW MADE EA% !

= A AL STTIS, %w 2 | w1 5 .
I 2N R

Results GUARANTEED

Wa builid, strenrilen ibe vornl cogune—not with tinging kaseni—bat
by wnid, dcbentifically rorvess all i and vocal st ccim ahuslubaly
FIIEE Bunk 1o e one Satts 17 sairs Shl w5ions claced B e

EE. =5 ona 133 Feari old ublise sign ¥ parani.

PERFECT UD_'I'."-E INSTITUTE. Studio 1359, 64 E. Lake St, Chicagn, IIL

Be An ARTIST!

PREPARE TODAY FOR THE
FUTURE THAT LIES AHEAD

Trained Artists Are Gapable of Earning

$30-$50-375 A WEEK

Use your spare time to prepare for & profit-
ahble Art career] Start training at Iurn.' mow |

It's pleasant and Interesting to study ArL the
W, H A, way COMMERCIAL ART, DE-
BIGNING, CARTOONING—all In ONE com-
plete course, No previcus Art experienee neots-
Ba e teach you stepshy-stop e practical
home study miethed woell-Hnawn atpee 1014,

rite liefay for infermation tu FEER ROOK, '*Art for
Fleasure & Frofy ' —iells all abousl our course,
the art material furnlshes), service=— 0Tk
mrrcinl oppertunities for you in ATt State age.

WASHINGTON SCHOOL OF ART
Studio 1212F, 115151k 5L, N. W., Washingtm 5, D, C.
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AUDELS AIRCRAFT WORKER.....%1

Anawers Your q:‘llut:lw on 1=—Alreraft Materials, Tﬂm:. Parta.
A—1Hueprints, Working Drawlngs. S—Mluumuu, How to Flg-
ure. I=—Layout & Bending. 5—Toold & Machines. 6—RHiveting,
-‘JEH Welding & Hints. T—Fabricatlon, Angles, ete, B=——Ajsem=

F‘u:alum Wing & Flnal—:l:imr to Use Tools, 0=—Tables &
Irata, Bymbols, Army & Navy Specifications, ete. 240 Pages 1llos.

AUDELS SHEETMETAL
PATTERN LAYOUTS............$4

Developed by Experts for Sheet Metal Workers, Layout Men &
He«:hthil.'ﬂ A Practical Encyelopedia in 10 Sections, slge T x 10
T 2—1125 Pages—350 Layouls—I1800 Lllustrationa. 1001 Fey
Farte. Pully indexed for ready reference in enawering your layoui
problema. Covers all phases of mut ml-t w:‘k lrlclunltn; Pattern
Cutting, Pattern Develonment &

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

Practical inside information. Fundamentale of Shest Metal Wark
80 pages. Dllustrated. 11 gectlons, Clearly written. Essential &
imporiant fecls, figures, pointerd in everyday languege. Hof, Index.

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

A voncise, practlcal text on operstlon & maintenanecs of all welding
mwachines for all mechanics. Over 400 pages, illustrated. Covera all
miethouls of electric and acetylene welding including airplans work.

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

For Mechanics & Duilders, Eur:r; all t of blus print reading
including ship & afrplane, 378 pages, u:llj' I'I'Iuntr:.t-d..

AUDELS NEW HA!‘:H
TOOLMAKERS HAHI:I\' BDDI{. .. $4

Covers modern machine shop praciice in all 1ts branches. 5 prac-
Liral Bookd in 1. New from cover (o cover. Tells how fo ael op &
operate [ailes, serew and milling machines, shapors, deill :I'Biuﬂ
and all other machine tools, 1800 pages, fuily illustrated,

x 2. Indexed. 5 sectlons. 1=—Modern Machine Bhop I'rn::l.u Sm
Elup Print Reading & How to Draw, 3—Caleulatlons & Aathes
matkles for Machinisig, 4=—8hop Fhyalcs., 0—How to Use tha
Blide Hule. 60 chapters. Ensy to read sod undrm-lnd. A ghop
companion that answers your quesilons.

AUDELS MATHEMATICS &
CALCULATIONS FOR MECHANICS $2

Mathematics for homo study or reference. 700 pages, 550 lus
l‘ra.d.h:n.l mathemsatics from beginning. How to ure mructlj‘
Eaiy, correct melhods covering o complete review, Il & Indexed

AUDELS AUTOMOBILE GUIDE... .54

A practical quick ready reference book for auto mu:luanlrs *nérvien
men, operator & owners. Exploins theory, eonstruction & servie-
ing of modern motor cars, trucks, buses & sute type Dilessl en-
glwes, 1540 pages, fully jllustrated, B3 {:hmun. Indezed. A
standard bk For mechanics. New fiuid drive covered,

AUDELS DIESEL ENGINE MANUAL .$2

A practical, conelse freatise with guestlons and snswers oo the

theory, operation and maintensnce of modern diescl engines In-

cluding Cieneral Motors 2 cvele Diesel. 384 pages, fully 1llus..

lll-lthlr htndln: pocket size. All details plainly brought out, thin
ol extreme value to enginesrs, operators & stodents.

ﬁUDEI.‘S RADIOMANS GUIDE. ... %4

A key to the practical understanding of radio including Frequency
Modulation, Televlsion. ote., Alrersft & Marine Kadio, For radio
englineers, servicemen, smateurs, Y72 pages, 400 INostrations &
ILagrams. Photod. Review Questlons & Anawers, Hefecencs Index.
Authentie. clear, concise.

AUDELS HANDY BOOK OF
PRACTICAL ELECTRICITY .....%4

For maintenance E:lilm:ri electricians & all olectrical workers.
L1440 Pages. 2600 1lus. Covers important electrical Information
in  hamiy mrrn—inﬂudlua Marine Wiring, Hadie FPrinciples,
Welding. Indexed. A Key to 8 practical onderstanding of olectricity.

AUDELS CARPENTERS & BUILDERS
GUIDES—4 Vols.

A practical |lustrated trade assistant on modern econstruction for
carpenters, jolners, bullders, mechanies and all woedworkers, 4
vols., 1800 pages, 3700 [Mustratlons, ﬂ:!lhlﬂ coveri. Each volume
pockel size, Ho Lurﬁ raiely £1.00 0

AUDELS PLUMBERS & STEAMFITTEHS
GUIDES—4 Vols. ... ... ........ [

A Practical Trade Assietant & Rudav Helerence, Explaing In plain
language & by clear illu-nrnlw: 1J|:rl|.m charts, graphs, ple-
tures principles of modern plumis ractice including Marlne
Pipe Fliting and Air Lun-lll.ltuhlfl.l’.. { ols.—18470 Pagee=—3541

Bold lrl.te:I:' $1.50 & Vol

AUDELS WIRING DIAGR

210 Pages. Ilustrated. Gives praciieal l'l:l-l an wlrl.ria af alec-
trieal sppacaiue. [t explatns cleerly in slmple lnngiage bow Lo Wire
apparatis for praclically all fefds af :]lclrlniu Each I"I.trlﬂl 1
complets & aslf-evplanitoey. Highly Enda RE 6T

AUDELS ELECTRONIC DEFIGES 52

Tells What You Want to Know About Electric Eve. Esslly lfnllur-
Btoad. Covers photo-electrie eells & thelr applications. Amplifiers,
tllumination. frequencies. voltage, photocell, tubes, Ohm's Law,
wiring dizgrams, ete,

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

AN AUDEL GUIDE IS A GOOD FRIEND!

Use the broins and experience of others in these Guides of the
Trades. Save time and money with right methods, short cuts,
labor saving ideas. CHECK NOW | You can look over any Audel
Guide in your home, Start the Easy Payments if satisfied.

IMAIL ORDER

lTHED AUDEL & CO.,, 49 W. 23rd 5t., New York 10
Please mail me for 7 days’ free examination the
I books marked (X) below. I agree to mail %1 in
i T days on each book or set ordered, and to further
mail $1 a month on each book or get ordered until
I I have paid purchase price.
If I am not satisfied with Guides I will return them.
] Audels PUMPS, HYDRAULICE & AIR COMPRESSORS S-L

] O Audels WELDERS GUIDE . . . . . . . . .
[] Audels ELUE PRINT READING . 2-
| O Audels SHEET METAL WORKERS Handy Book ., . 1.
[] Audels SHEET METAL PATTERN LAYOUTS . . 4.
I O Audels AIRCRAFT WORKE .

R . i &
0 Audels MATHEMATICS and CALCULATIONS . 2
l 0 Audels MACHINISTS & TOOLMAKERS Handy Book -l.
O Audels DIESEL ENGINE MANUAL . . . .
l O] Audels MECHANICAL Dictionary . . . .
[0 Audels AUTO GUIDE
| D.l'l.lllull. MARINE ENGINEERS HANDY BOOK
O] Awdels SHIPFITTERS Handv Book , . . .,
I O Audels MARINE Engineers Guide
O Gueths MECHANICAL DRAWING Eﬂl.lll‘!!
7 Ro Mechanical DRAWING and Design
MILLWRIGHTS and Mechanics Ealldt
Audels l.':nltrnrrllt! and Builders Guides (4 vols.)
Auwdels PLUMBERS and Steamfitters Guides (4 vols.)
i MASONS amél Builders Guidas (d wols.) . .
PAINTER arnd DECORATO!
GARDENERS & GROWERS GUIDES (4 vols,)
ﬂiﬂ;ﬂf!ﬁl:i and Mechanics Guides
¥
m:&m on
Audels Arnswers on REFRIGERATION .
u-kl Aids to ENGINEERS EXAMINATION .
rs MACHINIST GUIDE . . . . . . .
WIRING DIAGRAMS
Handy Book of PRACTICAL ELECTRICITY
ELECTRICAL POWER CALCULATIONS .
whins ELECTRICAL Guides at 31. each
Audels ELECTRONIC DEVICES ., . . . . .
[ Audels ELECTRIC Dictio
Audelz: RADIOMANS GUID
Audels NEW ELECTRIC LIBRARY at SL.50 a Velume
Vols. 1, 11, 111, IV, ¥, VI, ¥, VILI, IX, X, XI, XIL
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4. E. SMITH; Prosident, " B T | j . -
Matienal Radio Institube il
{Esxiablished 30 Years)

He has directed dhe bralning of mers men
for the Radio Indusiry than anyone eiso

vital Jobs Like These MORE RADIO TECHNICIANS

Go To Men I Train

g e o ﬂmr_nl;\r-— "ow HAKE $50 A WEEK
“am with the Civil Aeronautica Ad-

ministration as Aircraft communica-

tor at the Shreveport Airways
Communlcation station. Have a life-
time position, with pejen  nfter -4

retirement. Have advanced from
51|,z|} 00 per yenr to presenl paoesi-
5

g e et B S et I will send vou a sample Lesson, “Getting Ac-
$200 & Month In Own Business— quainted with Receiver Servicing,” to show you
pooE everil years 1 BN Pamoand  now practical it is to train for Radio at home in spare
£200 o month. Business has stead- | time. It's a valuable lesson. Study it—keep it—use it—
e e gl without obligation! Tells how
NEH, ﬂﬂ_ﬂ w. Taxng Ave,, Goose |7 g . 'rl"‘.'LJ|]El‘]‘."f,” Circuits .'-.l]l:k,
Sy S e S gives hints on Receiver Serv-
1st Liestenant — ps fhd < i
S R icing, Lo ating Defects, ete.
*iiun Bs o !'1:1' tﬁ;uﬁ Iul' wx;rh- bt 21 illustrations. And ‘n‘rlth this
g ay that N.JLL training &=

1-1‘-&‘-3,3?_3-’1-”.3...:;...P.ﬁ‘l.ti[mﬁ_y Lesson T'll send my 64-page
thiese doys. —=RICHARD W, AN- T e T L s T’
DERAON.  (Address omitted for illustrat e l“'-"r;l""‘ . ?‘\'!I'L Rich
militury reasons. ) Rewards in Radio,” It de-
$10 a Wook In Spare Time— scribes many fascinating jobs

Radio offers, explains how

N.R.I, trains vou at home for

rood pay in Kadio. Get both
FREE by mailing Coupon!

“I repmired pome Rodios when
1 was on my tenth lesson. [ made
2600 o n yoar and a half, and
have made on pverage of $30 a
work=——jint spara time." =—J0HN
JERKY, 1387  HKalamath &t.,
Dunver, Colorndo.

Chief Operator Hlﬂ-‘dﬂlitiﬂﬂ
Statien—"Befora | completed
your lessons, | obtained my Radia
Hroadeast Operaios's  llcenss  and
|mnu.-dm1.d_'. jolned Hiptlon WMPC
where mi fow Chief Operator," —
HOLL HAYER, 327 Madison St.,
Lapeer, l'l.h:.hlg.m.

Men likely to go into military service,

:‘\ t -1'. soldiers, sailors, marines:, should matl
‘@\..:f.—! thecoupon now ! Loarning Badiohelps
men  get extea rank, prestige, more interesting duties,
MUCH HIGHER PAY. Also prepares for good Radio joba

after service endu. Owver 1,700 gervicemen now cnrolled.

124 . FPOPULAR MECHANICS



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

There's 8 big shortage today of capable Radio "I‘nehuln!l:nl and
Operatofs. I‘hi:u; Radics payz: beiter now than ever before, With
new Radiog out of production, Oxing old sets, which were formerly
traded im, adds grestly o the normal number of servicing foba.

Broadessting Btations, Aviation snd Police Radlo, and other
Hadio hranches are ltrnmhitns for Operators and ‘Techni s, Hadio
Manpfacturers, now working on Government ofders for Hadlo eguip-
ment, employ troined men. ‘The Government, (oo, needs hundreds of
eompetent elvillan and ecllsted Hadio men and women. You may
never see o Lime agaln when it will be so casy to get stacted in this
fascinating feld.

Be Ready to Cash in on Johs
Coming in Television, Electronics

Think of the NEW jobs that Tolevision, Frequency Modulation,
Electronica, and other Radio developments will ngurl after the war!
Yo have s roal opportonity. T will train you to bo ready to cash in
when Victory relpases the amazing wartime Radio developments for
peacetime wsesl

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

Right now, probably In your neighborhood, there's room for maore
spare and full time Hadio Techniciond. Many M.R.1. Biudents make
£0. £10 o weslk X A money Axlng Hodlos in spare tlme while learn-
fng. I gend EXTRA MONEY JOE BHEETS that tell liew o do (&1

My “a0-50 Method "—half building and testing real Hadis Clr-
culits, half learning from easy-to-grasp, llwstrated lespons—Iie a Ledled,
proven way to learn Kadio ab hofme in spare tlme, Think how moch
E{rm:il.ral experience you'll gee by bullding the *‘Superhet’ and

easuring Imstrument illustrated st right==by conducting 60 sets of
riments on these amd other Circults }'uu bulld with parts I aupply
Within_ s fow months you con be ready to run your own Spare Time
ﬂ}:ﬂ-. I'JI U HMadios of your Irierhlu wnd neighbors—get pald whils

START NOW Toward Radio’s Rich Rewards!

MATL: THE COTUFON. I°I! send you the FREE Lusson and my
ralunble, Bi-page, ilustrafed book, Ther're packed with faets about
Hadbo, Yewll see snapabots and letiers from men I traloed, so you
can know what N 11. I. dld for others, You'll read g lilN-l:lIIJl.H:IEl of 1wy
Course-—""60-50 Maethad"'—8 Exporl-
mental Elis—EX TR A Monay Job
Bheets, You'll huve my free Lesson Lo
keep.  And you'll ses many fasclooting

dio offers and how YOU ean
rain ot homae, No obligation—na sales-
man will eall. If you want to JUMP
TOUR FA‘L—J-I.lI: Coupon In an en-

or ted on peony posteard!
1. E.. BMIT ledarlt. Dept. B3NP,
Hlllun&l‘ Hndln Institute, Washington

® '

VITAL RADIO JOBS

Mome.corcavrasninssnsarsnsnnnsasess s Al sanene
A R o e o R A T e R e R e e e i e A

L [ - f B0 o o R o e B S R T N R R T e g WL 1
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Goov For Borw i i FREE | 355

Mr. L E. Smith, Prosldont, Dopt. NP I
HATIONAL RADIO INSTITUTE, Washington @, D. C. E

MMall me FREE, withoot obligation, your Somple Leason and
Gd-pnge book, **Win Rich Rewards in Radio," {(No salesooan

i
i
TRAINING MEMN FOR i will call. Please wrlte plainly.)
1
|
(|

— ; =e L--—---------H----ﬂ--

Build These and Other
Radio Circuits with

6 Big Kits I Send

By the time %oul've cone
afiscted 640 pets of Fxpsird=
rants wilth Hadio Parts i
supEly, made hundreds o
minanfoments ond ndjosls
ments, you'll have valks
ahile 175 1’-rl1 AL Tipadlo oxs
perience for ar
part time H-nlll-l.- Jobl

MEASURING 'I\."TI'.EH‘.’
MENT islavel you bu
sarly in Course. Use

in practienl Fadle u.'nH-:
10 m'l:ce EXTRA tmaney.
Yacw hlhl.‘:ll:ll.'lﬂlrl:le'l.*.'l'.
L e T, DGy
md B F. valts, 1.0, cur-
renis, ru\ll.ln:u.w. Fies
cEiver vl

SUPERNETERODYNE
CIRCUIT {abovel Fre
selector, oscillabor-mix-
er-first dotector. L
piage,  disde-detéctor-a,
v.r. stage, slle stage.
Ering in locel and dig-
tant statlons of Chls elr-
cuit you bulld yeuwrselt]

AM.  BIOMAL - GENERATOIR
tabovel Rulld At searself Pro-
vide  amplitwile-modulated sig-
male for test amd experimental
PUTPOATE, Gives valuable
practice!

dne Paalie



MACHINE SHOP MEN

Learn to set up and run ANMY kind of machine; MAKE MORE
MONEY NOW by Iiirﬁﬂ.‘ls.lfcklr HOW TO DO THINGS which
usually takes wyoars of and practlce. The demand for
SKILLED men Is .l.l..ﬂt.lll!l‘r' ahoad of the supply, then what
WILL IT BE a month or two from now?

EIEEEI’ Pﬂy Dem’t miss thls chance to qualify for pro-

motion, don't mizs this Big Opportunity
which 13 yours almost for the asking, Eight Big Dooks cheekinl
of important mechanical facie told eimply and clearly, Owver 3000
pages, nenrly Jo0d [Mustratlons cover every subject Tully, Includ-
kg Tool Aakine, Pattern Aaking, Foundiry Weork, Mechanlens
Drawing, Forging, Maehine Shep Fractlee and Manugement, an
hundreds of other subjects.

8 Big Books (Up-lo-date Ediion) Sent FREE

to you for examlnation. With them we send 2 Big Bindsr of
ficarly B00 pages with 208 ghop tlckels amnd over 1300 [HEslFa-
tions, Thees ebhow, step by step, how to et up and run almost
any kind of job and are in addition o the & books, Daelds
in your own home or place of buginess whether or oot Fou want
Lo huf them, eheck up on mny facts yoa want Lo, Note thelr
great AMMOXEY AMAKING valee, then, if vou want them, pay on
the easiest kind of paymente. A year's consuliing privileges with
wir englnesrda now  given with these books wjthowt extra charge.
American Technlcal Seciety, Vecational Publishers since 18548,
American Technieal Sscioty, Dept. $81%, BDrexel at S8th St Chicago
You may send me the 8 hl-lz books and binder ef shop 1lﬂwu for
fres astambnation. 1 will the delive I
decide to keep them in which cnse b wil
and S3.4000 per amoath urml the_totnl price of
If I return them in 10 days I will owe you moth g:
apree o aeWl me & cerifcale antitling me to :'rhu.uull:l:uz :pr]\-!]azu
with your expeets for one year wilholt oxtes chabge.

WA o e e L A S R e e o T S S e aalis
Aidbreoss e ;
Plesee attach o letter sinting sge,  ocoupation, smipioy

n address and that of ot least one h'l.llﬂl'll".l.l man &= felEr

L

When You Say “Wehster’'s Dictionary”
You MEAN the MERRIAM-Webster

Leookiorihe Merriam-Websler circular irada-

mark on the cover. The New Second Edition

of Webster's New International [nn-hndgﬂd.] is 20 yoars
newer, containg 122,000 more eniries than similar dic-
Honary. Provides information in all branches uI knowledge.
The auth in eourts, colleges, nowspaper offices. Pro-
parad by 207 of the world's foremost experis. 800,000
entries; 3,350 pages. 12,000 terms illusirated. Ask your
bockdealer, or wrlte for free illustrated pamphlet,

@.&C. MERRIAM COD., 353 FEDERAL ST., SPRINGFIELD 2, MASS

4A

Guon 77027

IEAD THE CAMERA...

gk

YOU'D LIKE ta know how te moke good s of
your fomily ond friends, hew to develop film to get
the most out of your negatives, how to moke sh

clear enlorgements, how to light a picture to h::fu
out the story—to cover up a flow or highlight o feature.
YOU CAN FIND the answers te these and many other
photographic problems in THE CAMERA. . . the book-
cose :m Ehnhnruphm mogazing thot is filled every
month with proctical how-to-do-it. orficles written by
leading outharities—Victor Keppler, J. Ghislain Loatens,
Helene Sonders, Trevelyen and others.

IN ADDITION . . . every issue of THE CAMERA
contains @ "Camerette” . . . a condensed but com-
plete working digest of u pu!nr subject—making
greeting cords . . . hotographs

hoew fo maoke phumgruphr prn{P h. g
secrets of good compesition . . . cof ond dog
photogrophy ore just o few. Remembear—you geb
this OMLY IN THE CAMERA.

YOU'LL LIKE THE CAMERA—Bu today—a35¢
m- $1.20 I!Hf:rﬂn‘ h.ni‘!m h'ﬁ.ﬂt:prn t[:'q:hll mon:;
o 1:: !':rﬁﬂrl a year's su ption. n

Thﬂ Cﬂmerﬂ 1150 BALTIMORE LIFE BUTLOING = BALTIMORE.1, MARYLAND
ANY BOOK IN PRINT!
—

Delivered at your door. We pay postage. Standard
nuthors, new books, gmpul.u.r edl.l.l.r.-n.:. :ﬂctum. ref-
erence, medical, mec 1-ca1 children's books, ele.
—all at .u.l-rlrlh:.-d savings. Sond card mow for
Clarkson's 1044 Catalog.

FHEE l‘ll;lllgn%m En Jlt&”ﬂxfg.lmn Duying %1?:
of 00,000 book Lovers, The anawer b your
Eift problem. FREE if you write NOW=TOD

CLARKSON PUBLISHING COMPANY
Dept. FM-3, 1253 5. Wabash Ave., Chicago, 1L

STAMMER?

This new lﬂﬂ-ﬁn book, “‘Btammerl
Its Caude and rrection,”” describes
Rogue Unit Method for seientifie corree-
tlom of stammerlng and stuttering—sue=
ceseful for 42 years. Free—nao abligotion.
Benjamin M. Bogue, Dept. 1807, Circle
Tower, Indianapolis, Ind.

l.‘:t;_rlatmal

AAYE BURNE will lsach you HOW o CAEATE ﬂTIll:I-IHJdL
CARTOONS at home thak wou may BEELLY Cour
P beidoirt asd ever £00 IMustratbomi. AL for -Uq]-..

Bind nome amd addeoas for frie deiaily,
RAYE BURNS SCHOOL, Dept. M, Box 1288, CLEVELAND 3, OHIO

BTATEMENT !%II‘ THE ﬁW‘*ﬁH! [If' 11'.'.‘\- .\.G!‘.‘HE‘QT. t]H.Cl. LATION. ETC.
EEL‘I"."“FIJ‘ 1} '.IHE ACT 4. 1813, AND
ey . ‘;Elllh.l' }lhllhnl.di- J\-I:q.l.ll.u publluh-d uldrl.'llll_'f 1Y ¢hkll’u.

I
-“uh o II.!In-.-h Luqun‘ ol Cenle, w

e n Medary Puble In uul far ils Binte amd cowrhy oferesaid, personally
N H. H. w'hlll-lr. ar,, wha, baving Im -dl:ﬂl:lr-:ln-:\rn anrnrdizg hll
and says thnt b s for of the Penies Magnsiog: and That she
following s, 4o tha h-ut of kin knowledps an: hnh'r. n trus ptntemant of nwnerslbap,
manzpemant. (and & a daily paper, tha siwulsgion), ste., of the Aloress llllhl-h:ulu-url.
dfor the date shewn 1!: e shove eapiien, mqllwﬂ By dlse Aot af Auguss 74 1912, as
marvencded by the A=t of hlsreh 1. 1993, esbod section BT, | Laws and

1“§|llul!hlr|."\. minesd o6 (s feverse of this Forin, bewin: Finsi Thﬂ! tha hunves and
phdresses of Lha publiaber, sditer, Basaglag eliler, maBaiily nie!

ahid i
I'ul.nl } Pa L1. Mecloies Coan 'F' wi (ngnrio S, l."h Ii;: Ed
Hn- "‘T- Pl wr uu 2] pROF, S nEnT l'.l i :1#-

Enst Ointaria jengo, OHL; itar,

2 East !'!Inum . Y {'hnr:l-u Iﬂt Bu-hﬁ l.lp l.l'\'H' E ' ., Hru-n.
En-t :inhrm Bi. Chicngs, I, : A -:umn.l By n qu.rm
d nlhlr-w st immuasdintely thmrllmiﬂ lh-l NIRmE
ders gwnimg & one per cent ar moere of tetal pmoung
n enrporation. the names-snd sddresses of the In ixidusl
wwned by o flrm, sompany, of other sninssrpeaiesd sons
|8 ot i IJ u Imll A um- of saeh lndividusl et beer. sl b glvsn, |
I-'\"l:-llllr H-Ih"llnlﬂ ganpany, 00 Kamt Cuiarnc S, Chissgo, L] o WY Maedar,
tamien B, Chibs -.l-l :I'II H. W imdsoer, Jr., 300 Egal Ohurlo SI: i {i-lrl.p:-
1L :J! J! Winsdsor, .1|- .. Trowbes: Tho First Mailsnal Bank of Chisngo, Trustee., Thind
That 1 khows babdholilei, merienpees, il olhee seeurily hididees vwning or holding
I per cant of mors of bolal amoant of merlgngee. or @llat sscarilies are: (Cf
'|.|l|'r|'.| aro pons, so state.} Moo Fourth, That the tws paragraphs un. ul.u:lri ||'r.|.n.|
of thn swnem, stock holders, and seuzity ra, ¥ noy, mot anly
1h.| Ju.:.-nl lln.eh,hr.ld-erd axd seewrity holders e they sppear upen the !u:.nh of the sam-
any hai In pases wheen e stook holder or ssouriiy hnlrl BEPHECE LRGN 1-'h|

m ol :Fm eompany aa trusies or in any other ﬁ-rl-mu:.r 1:| H
DEFSON OF sorponsiion for whoss sueh rusies s ﬁl"l.'f& ven; rllm 4 the 1.-0

Ly

tion, it mames &0

E

Daragraphs SGRLAIT Mabessnts tmbsasing oSani e ol know
eireamtances ol conditons under which stockholders “Im
da nat ag -u.-r upan Lhe bosks of the tompany s Gresless, hold stosk snd serurkthes

E;- r-pu':‘ r Il?ul- thit of & bony fde owser; and ﬁruimlnl has no ?nluu [
L L --I.- b S Pk Lhinh ARy
iml-:-:xrl.hl.l‘;f 4 B o, of ol:h;":t:.nhmihawnunm E bt ﬁ H.

. Edllnr. Hwaes 1= a
Fl .

ubscribed bafors e the JdLh day 'It! Bapiem ber,
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INVENTORS

NOW Is the Time to
PATENT and SELL Your Invention

Now, more than ever before, is the right time to patent your invens-
tion. Why? Because manufacturers everywhere presently engaged
in war production are looking ahead to the future by buying up
patent rights now, so they will have new and attractive items to make
and sell for clvilian consumption as scon as the war is over, Thia is
what happened during and after the last war. ence, the smart thing
for ¥ou to do is to look mhead to the future too. Protect your inven-
tion by applying for a patent mow, so you will be in position to cash
in on an outright sale, or on the royaltics your invention will bring.

Patent Guide Shows What To Do

Our "Patent Guide for the Inventor' answers many important
questions concerning Patents that inventors constantly ask. Tt tells
what facts, details, drawings, sketches, ete, are necessary to apply
for a Patent; how to protect your invention through dated and wits
nesged disclosure; how to do this AT ONCE to safeguard your
rights : how Patent Office Records ean be checked to determine
whether the invention is probably patentable before filing fees need
be paid; discusses costs involved and a practical way these can be
paid as the application progresses. It tells how some inventors se=
eured finanecial backing ; how many simple inventions have proved
large commercinl successes; how Patents covering improvements
also can bea profitably utilized and marketed ; tells countless other
facts of intereat.

Why You Need Expert Assistance

The Patent Laws were enacted for your benefit—to give you protee-
tion for the femtures of vour invention which are Patentable. But
these features must be legally and concisely set forth in the form of
“claims."" This phase of the procedure i3 go complex that the Patent

Office advisea the Inventor to engage a competent Registered Patent *
Attorney. We maintain a large staff—ecarefully trained registered ecéﬂ'ﬂ :ca[
patent attorneys—expert draftamen—experienced searchers—to ;

perve you. We have been serving inventors for more than 20 years. Mve}”g}ffs

Take First Step Now

With the Patent Guide you will recelve also Free a “Record
of Invention" form which will enable you st once to
eatnblish the dote of your invemtion, before you file your
Patent applicntion. This step costs you nothing yet may be
vital to your success. Hemember—in Patent Matters, ACs
TION is IMPORTANT. Delay can be costly, Mail the cous
pon in an envelope, or paste it on & penny postenrd NOW.

CLARENCE A.0'BRIEN
& HARVEY B.JACOBSON

I
CLARENCE A. O'BRIEN & HARVEY B. JACOBSON i
Regitiered Patenl Atiorneys befors the United States Patent Dffice I
!
I

GLARENGE A. O'BRIEN & HARVEY B. JACOBSON 31-M Adams Building, Waoshington, D. C.

= = Please send me your 48-Pape “Patent Guide for the
“Worthy of your Trust | Inventor” and your specially prepared "Recl:?rl-d of

L i Invention” form FREE.
‘f ?‘? Registared Palont Altsrneys | Fention This request does mnot |
431- 'Z’M 31-M Adams Building e |
F n E E H n K wuﬂﬂﬂglﬂﬂ} D. G Name I
|
B Address 1
IMMEDIATELY MAIL COUPON TODAY! b . ]
ke w = =« (Please write ar print plainly.) = s ol

DECEMBER, 1943 15A



More GOOD JOBS in

in AIRCRAFT and other War Industries!

Calls for Draftsmen Are
Increasing! . . . Read the
want-ads for proof of this
urgent demand.

This complete drawing w-
.ﬁlu b‘r :ﬂiﬂmmﬂl **“-

ta y dravwing %, @ ..
ZEALL SENT TO YOU iWn

COST I you are a Chicago T
HII] Coupon
= Below

The War Production program has inerensed the demand
for Aircraft Draftsmen, Machine Draftsmen, Architec-
tural Draftsmen, ]:.Iec_rtﬂ.ml Diraftsmen, and Struetural
Drraftsmen. The Draftsman always comesfirston any new
projectinmanufacturing andindustry—peace or wartime,

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

No new machines can be built, no airplanes constructed,
no bridges or buildings erected, no ships or submarines
launched until the draftsman haa completed his work.
Iteal immediate opportunities exist in Drafting—the
profession upon which all construction is vitally depen-
dent. Drafting is clean, interesting, well paid work.
Steady employment. Investigate today what Drafting
offers vou! Help vour country in a vital War produc-
tion job on the important Home Front—and help your-
self to o well paid job in Drafting.

Learn in Spare Time,—at Home!
{or at the College in Chicago)
With our easy glpn-hy-g.lﬂu leszons, {Iand the toola we
furnish), you can learn in your spare time at home. Con-
venjent terms. To prove to ¥ou how easy it Is to learm
Drafting by the Chicago Tech Method we'll send you a
Triel Lesson FREE. No charge for this lesson either
now or later. Send a post
coupon NOW for

Cree

_‘ TRIALLESSON

Send Coupon
CHICAGO TECHNICAL COLLEGE

§.704 Teeh. Bldg., 2000 8. Michigam Awve., Chieage 16, 1.
Yoz, —please send me FREE Trial Lesson inDRAFTING
[ Alrcraft Drafting O Machine Drafting
[T Electrical Drafting [0 Structural Drafting
[ Architectural Drafting O Buillding Construction

card or the

T T o o e i S i Sy S e
e e e e R s
A AR o T L W e AL | 1 1 - LTI el e LU SCTH ol
Crecupation. .o mum i i B I s s s ;

Always write yonor name
answering advertisements.

16A

and full address elearly when

SIIFEH JU JITSU

NOW GET TOUGH
DOUBLE-QUICK!

Learn how Y OU can be dangerons.
Lick brutes twice vour size seth only
your bare bands, even when they are
armed. This powerful fighting system
15 unbelicvably efficient. You don't
need ox-like moscles — it's brains
] that count! Nrw. casy self - study
d course at man? price. Free-trial
offer and money-back guarantee. Hurey! Write n}d ay for FREE
DETAILS. Nelson Co. 321 5, Wabash, Dept. M-502, Chicago

ELELTRILITY v

Electricians are meeded sverywheére. Demand Is growing. Good
y mow and bright futwre for tralned men In this live, axpand-
ng Learm at home, ln spare time, from old established
schoal. Write for FREE Bulletin. No obligation.

AMERICAN SCHOOL

Drexel at S8th St. Chicago 37

~STATE COLLEGE
B.S. Dn:m in 2T Months

Dopt. EESAS

Distlngilshe t_-l technleal 2855 -year courses in
Civin, 1 |4, ir 1. - Uhemilcal, Radio,
_-'l.:--,|- £ Business Adiminis-

MEN AND '-'-'DHEN_{ :.r ilgh
r|||l. el "'|-|:||_|u|. ! --r.-||1.l! Ty II||.-|||||-.||I

ECII!h ¥ Eul.n.r -.Su::l..u:t M |Tl.|; Jux
4123 Ea-lle;e Ave.

Bakers make good money! Mow Tth Indostry in wages!

Nenrly depreasion -proof, New home study Hado Course
gualifies you, Common pehonl edveation suffldent. i i rlél-
urphitions. writefor FREE BOOK, "l'ls!'n-urtl:lr tiea in Balking.™ =1

Mational Baking Schaal. 1518 Michigan, Bepd 3380, Chlcags

RADI o ENGINEERING, |;I||_| wleaeting, Sorv-

io :|||: !-\.\.l. ronics, Avintion, Mo

Hacio tawght th m
Ih -.-.ul a' Engineering courss g
nlent to 8 years' college podic waork. Schoeol established !1 T4z
nll expienses low, Co-aducniional. Catalog free.

Dodge Institute, Dept. D, Valparaiso, Ind.

REFRIGERATION SERVICE MECHANICS CoURSE

[. arfi @it home =——how to start
ur_ OWR repair sho little
capital. No previous o '-.|1-' rionce :rmw!ed
sudbicient, ‘npl:!nddd. -' a rl. Ity

Common H‘hnnfnﬂ ucntion
r-. older men, FPreparg now for

MECHANIES TRAINING SEHOOL Depl P17, 4701 W, Piea, Lug Angeles &, Calit

BETUDY AT HOME for PERSONAL SUCCESS and
Fllfi=

LARGER EARNINGS. 31 years expert inst

thn::;ﬂ;ﬁ“&cﬁ:};mﬂmz riérull.od. Li.B,

nwa : prmisd Y TAYTBEOLS.
REE BOO)

for E=—"Law and Ezecutive Guidance.™

AMERICAN EXTENSION SCHOOL OF LAW
Bept. 26-M B East Huron St Chicaga. 1l

IFIl Send YOW

Will You Wear It and Show It to FriendsT

m:ﬂh'hlu mins o yowr town te get & Ane, msde iyt e,
| g withowi paving rull bart taking o few ordem

ﬂ friends. Wear f—wsbaw b bilp you take MsFE enlits
'l'li Y ling of nearly 100 quality fubrice. all m.-r.iuul yaloen,
gwaranbeed. Tou ran make ap to §12.00 &n n day w
lhﬂ.—w].n'l'nl.mhL | lq.u:l wiverythi ufrod I‘R.FL IE (]

dday, {alling aboirt :r\nur.u! dhirk m"'ﬁmﬂm EE auifii,

:Tnml W. Harrisen, Dept. I-8318, Chicags.

EARN MONE PAINTING

PORTRAITS

# No previogs training or talent Decessary.
Uanigue Stuart Syetem teasches you, by mall,
In 10 simple, sasy-le-follow lessons, to make
#xcelient charcoal and oll likenesses, Detabled
gFuldance for your every step. Send for frec
ook Loday.

STUART 121 MomnumentCircle, Rm.&123, Indlanapolis®, Ind,
STUDIOS,; FPlesee send me free book and cutline of lessons.
N aie,

Sireel
Cliy

Siaic,
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BILL,vou SURE HAVE A SWELL
BUILD! DID YOU TRAIN FOR A

‘T LONG TIME 7

i.'-_a";;.- 1

DON'T care how old or young you are, or how
ashamed of yvour present physical condition
you may be. If you can simply raise your arm
and flex it I can add SOLID MUSCLE to your

biceps—yes, on each arm—in double-guick time!
Only 16 minutes n day--right in your own home—is &ll the
time I ask of you! And theres no cost if I fail,

I can bropden your shoulders, strengthen your back, de-
velop. ¥our whole muscular system INSIDE and OUT-
SIDE! I can add inches to your chest, give youn a vise-like
grip, make those legs of yours lithe and powerful. 1 ean
shoat new strength inte your old backbone, eXercisze
those inner organsz, help you eram your body so full of
pep, vigor and rved-blooded vitality that you won't feel
there's even “standing room™ left for weakness and that
lazy deelingl Before I get through with you I'll have your
whole frame “measured’ to0 a niee, new, beautiful suit

i s What's My Secret ?

“Dynamic Tension!” That's the ticket! The identical
natural method thet T myself developed to change my
body from the serawny, skinny-chested weakling. I was
at 1% to my present super-man physique! Thousands of
other fellows are becoming marvelous physieal specimens
—my way. 1 give you wo gadgets or contraptions to fool
with, When you have learned to develop vour strength
through “Dynamic Tension' wyou ean laugh at arfificial
muscle-makers. You simple utilize the DOEMANT muscle-
power in your own Ood-given body—wateh it increase
and multiply double-guick into real, solid LIVE MUSCLE.

DECEMEER, 1943

Here's the Kind of
MEN | Build!

ApsowTeLy NOT! THE ATLAS

DYNAMIC TENSION sysTEm
MAKES MuscLes crow FAST!

An actuzl untoigeled
photo of Charles
Atlag, bolder of the
title, “The World's
Most Perfeetly Das
weloped Man,"

Will You Let Me PROVE
! Can Make YOU a New Man?

Only 15 Minutes a Day

My method—"Dynamie Tension"—will turn the trick
for yvou, No theery—every exercise i practical. And, man,
2o easy! Spend only 15 minutes a dhay in your own home.
From the very start you'll be vsing my method of “Diy-
naiie Tenaion™ almost uneonseiously every minute of the
day—walking, bending over, ecte.~to BUILD MUSCLE
and VITALITY. -
“Ewverlasting Health

FHEE Buo“ and Siremgth™

T IE I talk fo vou in straight-from-the-shoulde
language. DPacked with fpgpirotional piclures of
mysell  and puaplls—fellows wlo became NEW
MEX in strength, By wa¥, Leb ine show $oki wWhat
I hilped THIEM do, Bee whatl I can do for YOT !
Fﬂ[ & real thelll, semd for thils Gook foday. ‘AT
ONCE. CHARLER ATLAR, Depl. 812, 115 East
2rd Blpoet, New York 10, X, Y.

CHARLES ATLAS, Dept. 812,
115 East 23rd Street, Mew York 10, N. Y.
I want the proof that your eyetem of “'Dynemic Teaslon™ will
help make & New Man of me—ghve me a bealtly, husky body and
| hig musentar development., Hend me your free book, “Everlasting
I Heslth and Strength.”
5T 1 | T i ERLL, T i e L B e
i Plesse print or write plainly. )
Adldress R —— —
|. I a'heck lere IF wnder 16, for Booklee A,
1TA



HOW TO PROTECT.
FINANCE and SELL
YOUR INVENTION

Our FREE BOO0OK and other Iiteraturs avallable to our
clients—gives you complete dotalis on how to “irpndy’
your lnvention for money-making. It tells you hew athars
did lt—wha they went to for finances—how they ar-
ranged parirersblps — how thoy made contacts with
manufacturers—how they dictated royalty arrangements
—hvow much money they made—how you can find a
market. Dur Aew FREE BOOK disclosss sources of quick
ravanue [ your invention is patentable and saleable with
profit possibilities,

THE FIRST STEP

Tha first sten in ﬂ-—!iinf r-nur inwvention ready for market ls o
L3

make a dated record o on aur Invention Resord'' Form,
This Form proporiy flled owut and witnessed will b ine
wvaluable to you later in establishipg the date of your invention

ahoild Aerd for sch evidencn arise, We will be giad to send
you e Vinvention Feeord ' angd have it witnessod Im thin
office when you refurn [t with disclosure of your devies. This
srrvice cosis you nothang—and it immediaiely puls you on
record as the ariginatos your device.

Protect Your Invention NOW!

Wa have many letters In oor files from manpfacturers requests
ing inventions. Toeday's demand for new dovices is tremendous
—added tn by cmorgoncy poeds.  Probeck yaur invention mow
with & U. 8 Palent. By acting prompbly you may proeent
anather inwenbar getting in ahead of you at the Patent Ofice
here in Washington, The first step i3 to make a sketch and
description of wour invention on our “lnvention Record.'* hawe
it withessed and mall it to us. We will then make & Search
of the W. §. Patent OMice flea to adcorbain whather we ean
gt patent profsction fer you. This a atep you should
make MOW—befare anothor steps in ahead of you
and walks away with a patent.

135.F Albes Bullding
Washington 5. D. €.

Sensd me your HEW FREE Book '"How To Protect, Finance lﬂE

Write ar Frint Hame Giearly

ks Il s | it Record

= Bell yaun L A that th & reduast dans notonligats me, =
T n
] ]
B B o i g R W R .. 1
| [ |
T Lo (R A STATE......... N
L] ]

L]

AVIATION

FOR YOUR CAREER
PLUS- WAR SERVICE

AT THE SAME TIME

Before you are 18, MAKE YOURSELF THE KIND
OF MAN THE AVIATION INDUSTRY OR THE
AIR SERVICES WANT . . . THE EKIND THEY
CANNOT DO WITHOUT . . . so you can AD-
VAMCE RAPIDLY. Since 1828, Cur I:il.i-'l'h'i.l:,lh1
Tech has been specializing in modern and pre-
griaive tralning for Aeronautical Engineesrs and
Master Avistion Mechanice. (No Hying invalwed.)
Whrite foe Full information. Include name, address
and date of birth. Dept. FM-12

CURTIZS WRICHT
TECHMICAL INSTITUTE

GRAND CENTRAL AIR TERMINAL
Glandale (Los Angeles Co.) California
WEST 'lE.Tl'i.'-l'.'-l:.r- SENOBL OF ALRESAEEICE

THIF TOWLE QVERLOBEL A9IATION'D

25,000 books of all publishors D‘[’ B o o Ks
Itated in our 49th Annusl Borgain

Catelog of 2320 pages. Old-time

favorites—Iatest ““besi sellers."” HRoferspce, Fletlon, Jovenilo,
Hislory, Scientific, ste, Supplying schools, colleges, lihraries and
thousands of individunl customers. Send postcard today for our
naw 1944 catalog, ""Bargains In Books."

THE BOOK SUPPLY COMPANY, Dept. 139

564-588 West Monroa Street Chicago, lilinols

BARGAIN CATALOG

and Make up to $12 in a Day!

Let me send you o union tailored to measure suil FREE
AS A BOMUS. Jiasg fallow my ensy pleao and ke 5 few
orders., Make up to $12 in a day oasily
—na houss-to-MouEs CARVASEING NOCELEArY,
tunity—full or spare time.

Send for Samples—FREE OF COST. Write today for
FREE ACTUAL CLOTH SAMPLES and ' 'sure-fire"* money-
Eeiting plans, For quick action write fully giving oge,
€10, Seml no money. H. Ja Iin, PROGRESS TAILOR-
NG ©0., S00 Se, Throogp S, Dept. £-216, Chicage, 111,

@ EEpErienoe
Big Gppore

COMBINED WITH

Practical Mechanics Simplitied

NEW '-'r"'iﬂ-'l-_mdin! eourse! Mow you ean learn
thie spaetely, sl pliGed system of ealnslation used
by denftamsf, anginsers, accomntamin, “master minds” an
ihe stups. I:i'ufn mmey way Lo nabliply 4 fgases by 4 figured
withowul using old-fashioned N s nol-
i f 5 mrihed., Leimra
mrikBim, il v e
ure. pussles, ede., ote. Largn dlustrated volums complets

g |
wiik answers. Sabislaction or refosd. Ameze
FHEE Irimnda with your piagie-lige nenisl powsrs, '
Coamplete deisih . . . rmail coupen TODAY!

e e
| Nolsen Co., 321 8. Wabash, Dept. M-200, Chicage | (F20p
| Pleeaded wiinil fréd dotails shoutd “Ehort-Cut Mathamaklcs -
!im-d. Pragiical Mechanles Bimplified™ No oblirstion. [ —

Sny wou saw it in Popular Mechanics!

o
S
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Picture of a classroom

Your home is your classroom in
I. C. 8. Home studies in your spare
time and at low cost enable you to
qualify as a trained man on the pro-
duction front.

If you are over combat age, that
is one of the largest contributions
yvou can make to Victéry and a
Greater America.

You believe that we are going to
win this war. You know that Victory
will bring a tremendous industrial
development. NOW is the time to
prepare for it.

Trained older men are vita“}?
needed in war prm]uctiﬂn tnda}*. Ta-
morrow they will he needed as
urgently to counszel and direct the
millions of young men coming back
to places in the expanding world of
American industr}r.

The coupon will bring vou com-

plete information on I, C. S. training
for leadership. Mail it right now.

INTERNATIONAL CORRESPONDENCE SCHOOLS

HELFING TO TRAIN AMERICANS

BOX 5478-J, SCRANTON 9, FENNA,

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

the course fefore which I have marked X:
TECHNICAL AND INDUSTRIAL COURSES

FOR VICTORY

Air Braks O Contracting and Duilding [ Manapement vu LnvaLeods E ineeTing
L] Alr Camditiond O Cotten Marufscturing — [J AMarine E e Entineering
[ Airplans Dimnfting [0 Daesel L] [ Alechanion] Ll'ru.ﬁl'u.g E g Dieallng
00 Arehitectural Drsliing Ll Electrieal Dirafting [ Meehanical Enginsering Bb.inﬁlhu 1] Ehnn Trastica
L Architecturs [ Electricnd Enginesring [ Alins Foremnan Steam Electrin [0 Stsam Kngines
Anto ing Tuns-up [ Elsotrician [ Mavigation [ Patternmaking E Sueam Fitting
Auto T cian [ Electrical Malntensnos ] I"ttm [ Plumbing [ Brruetural Dirafting
O Avistion [0 Avintion Mechamio EI Foondryman [ Heatd [] Public Works Enrineering Structural Engineering
EEL -gn-nrlmr:th_fh-ﬁu I:| rat Trestment of Me EEE l-ué.]'a.m:r hlpking E-urvn'l nﬂnh}?mzlm
LK ngincoring o L ¥
PRiebeters ., REcinis o RREges “‘L'“"m,gﬂw.,li s
maustri o [&]
O Civil Engineering E]Mmﬁt iva Envineer EI‘L . Bmunnql"m E| Weldi na and Electric
O Copcrete Engineering 0 Machinis [] Inapecior O E. K. Bignalman ulmﬁ":uwuwm anulacturing
BUSINESS CO SEE
O Accounting [ Advertising Ul'i'nl'lm‘l’ £y O Firnt O Rallway Postal Clerk
[0 Bookkeeping E [N mmh O French [ EBnleamsnship
L Businesa Cu‘rﬂ-mn-!mm Gomnmlﬂ Mustrating E |£ Heors ] Bpanish
[ Busitess hlnnn-ement Co-l- Avoouniing High ﬁr‘h O Sbowenrd nnd Sign Lettering
0O Car Civil Bervioa Ling O Managing Mes st Work O Traflis Managesost.
0O Advanced Dresmaking o g E EEE-TE!IES i O Ten fioom and Cafeleria
O Fooids and Coukery O ﬁMnﬂ Dressmaking aod Designing emnant, Catening
Name, Age Heme Address,
ity sasmasans .. Bile, Present Pealtion
Conadlan residenls send coupen o Jndernational Corroa Sohools Camad Limited, ncntrmi. Conada
Eritieh resldents send coupon fo I O, H.. i I Hingaway, Londom, W. . 8, England
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SHORTEN THE Wap.

7
O Can HELP SHOR L i s

HELp aMERICA WIN
"TODAY'S INVENTIONS ARE KEYS TO THE FUTURE

Your IDEAS have a place in TODAY'S think-
ing—of war planners and peace planners. For
it is to wyou that industry will turn for the
time and labor saving devices—the new and
improved products—that are NEEDED to
bring about the marvels of tomorrow's world.

No matter what your idea is—don't delay in
developing wyour inven-
tion, Once your patent is
granted, it is wyours, for
17 years—to sell or to
license as you s=ee fit.
Many inventors are sell-
ing’ their patents NOW
—to forward-thinking
manufacturers who want
to et into peacetime
production as soon as
the war ends.

WE'VE HELPED MEM
LIKE YOU FOR MEARLY

HALF A CEMTURY

Nearly all inventors
take advantage of
specialized Patent At
torney service.” A com-
petent staff is at your
disposal—your appli-
cation is pushed to a
speedy conclusion—
saving you time, money
and trouble.

These two books give you all the
Information you need. They have
helped many suceessful inventors-—
they can help you. Profusely illus-
trated, they outline clearly every
step you must take—give you valu-
able tips on how to make your in-
vention practical; show details of
115 fundamental mechanical move-
ments. Also included with these
two booka—you get the “"Evidence
of Invention” form that will help
catablish your elaim.

*
SEND FOR THEM
TODAY—

JUST MAIL THIS COUPON

These
FREE BOOKS
tell you
WHAT TO DO

B Registered Patent Allorneys For Neorly 50 Years =

730-P Merlin Building, Washington, D. C. i

I"I-e.mr: semd me your books, “Patent Protection’ and ]
“When and How to Sell Your Invention''—also important

n. vEvidence of Invention' form, without cost or obligation. [ ]

i

=':¢nme ......................... ..............I

|

= Address " it 4 " S |

] 1
City and SLal#, o v v s o ssssaa vannssrsssrmassnrsnan

’ g

—ll I I D R
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AMAZING NEW
BI.A DE SHA_HPE NER

'73[' SHAVES FROM 1 BLADE

1- Wt

= §1¢

days nn

retirn BALOHULL snd we'li retar
RAZOROLL COMPANY

Depk. 5012, Chicago, lEnois

AN

w20 Hurlll- Michigan Avonun,

I'.\I"fl to FUL000 & Fear.
karoly &t homs in spars
psbtiona.

F Rl B2 PV BOEL

irite for frea

I.aSa!la E:ltnn!-lu'n Uni\'wsitr. Degl. 1864-H, Chicago
A Correspondence Institution

Lotal “*Store Rowole™
you big money—steady !
¥ il T 0 Eaf b
slored bl rnils .
I, L
makes
natiamally ]
Amariig facti FAEE I.'L||| TOIAY!
WORLD'S PRODUCTS GO.
10 M Sponcer, Indiana

P'Fa.n pays men like
halesnle business

Dept.

AT HOME. By our mm‘rern and orfginal unn
temnrm.urur:!m- n n learn over
the WAT A.'l‘
HOME. I'I‘tpart h:urng-l! for & well-paying
position or start in business atter completing
oiir eonurse of instruction. Good wateh re-
piilrers are Ln demand and geperally earn very
oodl snlories. For particulars ap L
lscontin Schoo
24 E. Mason 5t.,

ARTISTS MAKE MONEY

Find out ur abillt Bend name, &ge and
andreas Tof Free V-uﬂp?h!unnl ATt Tos 'ﬂ v Corupstin

ART INSTRUCTION. INMC. -:rnrmarlp Federal Behools)
11233 Art Instructien Bullding, Minneapelis, Minnesota

ANCING TRICES" you can do . ., ak hama, parties.
ohifeh micials, bnngusis, ste. Ever tha P T
Complete Elesisated [nsmcoctin (shat |

R Mr\ct- |.|"1:|
incluling a Profeasionsl Ace Routiee culy S8e. Order today.

HHNOFF,. Dept. 1A, 7158 Nerth Sind St., Mllwlulﬁu Il.. \'I'I-..

Bplendid opportunities. Prepare in spare
time. Easy plan. No previos experiencs
geedi samon feoel stucalon cullens
fl [4] =
I'I mﬂ tograph¥", porticulars Elmnrequlremenu
u American School af Photography
1315 Michigan Ave., Dopt. 1359, Chicago. 111,

Easy 1o fix i:uu.. bruises, worn spots in tires.
%0- L} alsn mends shoes, raincoats, bosts—any-
thimg of rsbe-

beron e MEND the HOLE for

SPRELDS N likr Baiter |'.||-|.|-|
u[h overnight. Firzibis
\'-Hcrrwl an: tu:m!
ofl —pearamived

: Sﬂ'ln I1HI-T-II
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1 no=-future jnl:l Get your training at Coyne
& NOW —and be ready soon to take your pick
# of many well-paid electrical positions,

Learn to do more wital work for America’s
war program. In 12 short, busy weeks in the
Coyne Shops vou can get the “knows=how™
yau nead for a real op;mrr.umty now — and at
&-+ the same time you'll be in a field with a
& peace-time future,

Learn-r Doing on Real Equipment

Coyne has a vast amount of floor space in shops where you learn on
mz{nun =witeh 8, electronic devices, air :mltmmnr: il lrl.'{nul.r‘-
ation apgparatus, wo toeand abrers it engines. You also learn huu.in: WITIng,
mator wiring, armature winding, etc,, etc.

You don't o previous upc:l:un: of advanced edication.
You teain by actual work, In 90 days ot 'L..u /0El CATE TIERLET
H:er lr'.i_lalﬂg. t-rs-1 be ready for a good job—a VE-THAINEL

STAHT NOW—PAY LATEH!

Laote af lellows who come to Covne have very little eash. So don't
delay For that reason. 'l finance your tralning. 'l belp won get
part-time wm']r. to help poy living expens=es while in &chood, "Innll -::m
pay tuition in easy moathly payments AFTER YOU GRADUATE,

JOB SERVICE FOR LIFE

As soom ns you're traioed, my Groduate I:.Tn_&': fmtﬂt Service will
assint you in getting located, This service (8 FREE to graduates. We
have ?IMN maen in fine joba ol over America, You'll this service
& big help now amd throughout your fetime,

GET MY BIG FREE BOOK!
Ser what Coyne offers. My big book of pictures, facts
and PROOFE ia urs on request, Clip and mall coupon
at once. Lenm how guickly amd ea.ul.l.lﬁ- k‘uu can becoms
a COVNE-TRAIN ELECTRICIAN,. Your appor-
tunity is waiting. Send for my big book TOLAY.

oresigant. COYNE ELECTRICAL SCHOOL
B ke -T2 Chisake

=
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EED IH IZ WEEKS AT COYNE

whether you are
160050

L
/D :
':El?:' BEHELD Bacy BY:

S Lhe * .

u{glrn-hih E’Jh.r' - this r'iffllml'
Fitin Itllr!::liu"ﬂr“”]" Ic Inn’i e i
g““ L’fﬂ-'uw AL eoper KB whag
VEACK OF EXPERiEnc
méﬁfﬁ""’“‘ 9P EXpetien

iy you fop ont it e

UE 5 g ’uhﬂzﬂn q:u.aj.

RADIO

AND

ELECTRONICS
INCLUDED!

Electricity is the foundation of all Radie, Tele-
vision and Electronics. When you combine your
Coyne electrical training with my new special
Rndm ﬂml Electronics course, vou have the
basis for a grmt future in this
ﬁenmtmnal [Ei.&t-l‘.;lu\'.i[]!: field.

35— HM‘E RICA" 5
SCHOOL

Telil"

r --------ﬂh--i--------------1
H. C. LEWIS, Presiden H

1 COVNE ELECTRICAL "sanoorL :
| 1 500 5. Paulina Strect, Dept, 93-72, Chicago, 111, ¥
§ . Bond me your Free Book, Tell me alul your Special B
i Radie-E h'r!n;'ml.l""ih"l.““-' st o exira oost, and Pay-Tultion- &
i alter-Grnduation offer 1
|
F MAME. .. ciivaas e e S e S T L e e "
[ |
innnm-‘.?-ﬂ..._........... PR R Rl
B
CITY ., R o i ek R I LT i e
= -------—.—-----ﬁ-—ﬂ-HFHH-FFﬁHM-‘
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ree FDay Offer!

AUTO
MECHANICS!

REPIIR ARY MAKE CAR -

Helps EVERY Mechanlc=eaven
experts—do repair jobs
easier, guicher

Exzplaine every auts re-
gnh‘ operation BTE-P-BY-
Ensy-to-use] Hun-
dreds of photographs, dis-
grams, drawings, show
exact “how to do it" of
repairs, adjustments, re-
placementa, All jobs on
every maodel since 19360

Explains Every Regair Job on
Every Madel uﬁ.ll These
Cars—[935 through 13421

Am Erluan Bantam:

Auoburn: Austin: Bujck: Engine: E o'
ging; Electrie, Fuel
Eiﬂ:}t&c@r cﬂ;&‘&“'“* t Cooling, Lubrication Sys
Boto: Du:-dgﬂ Pord: tema, Cluteh, Transmis-
Graham: Hudson: § sion; Universals; Hear

Huprmohbile: Lafayetta:
iz §
l:un ephyr: Me
Nagh: fﬂnmnl}lle‘
Dunrlnnd Poackord:
Flerce Arrow: Ply=
month: Pontioe: Reos
Eluﬂehuker TeITa=
plane: Willy
200, D00 Puct: 450
l:m:rtx a00 Photos,

End; Wheels, Brakes:
Knes Act-mm Shock Ab-
sorbers, Pringq Body:
Free Wheel, Overdrive,
Fluid Coupling!

150 FACTORY BOOKS IN ONE!

Imagine n COMPLETE
COLLEGTION of ALL

:ginwilr-as{ D:axram;- official shop procedure
wp 8l x ok 'Ih; ! manuals, prepared by
mnz numm:'.!l-i'i'ﬂ eich eaf menufacturer's

own engineers] That's
what you GET in this baok!
Open the manual to the car
you want—you'll ﬂnd EVETY=
thing to show the right way
1o do thEr Job. Thiz i3 the fac-
tory _shop manual used by
the TT. 8. Army, trade, tech=
nical and vocational schools,

SEND NO MOMNEY -
Simnlzr fill out coupon be-
lowe, Mail it today and =
copy of MoToR's up-to-
the-minute New Auto Re-
pair Manual will be sent
to you at once for 7 days
Free Examination,

Business Magazi

I'__-"'"_________""___'I

MaToR Book Dept., Desk 112, 572 Madison Ave., Now York 22, N.Y.
Rush to me at once: (check box opposite book you waat),
MaToR's AUTO REPAIR MAMUAL (former
“MaTaR's Faclory Shep Maonual™), If O.K. I wi
Fomt ety e b (a5 0 G e
g W n | 3
E‘S“'ﬁn 7 days. {ﬂiin. $7 wilh order,) gt e
O MaToR's TRUCK nn-mn uuw:.r.. I 0K, I will

remit %2 In 7 days, $2 monthly for 3 months, plys
IS¢ postage w:th ﬂnai ament. (30,35 in all), Or 1’0
return book in 9 Foreign, remit 511 with order. ¥
Hame Age,
Address
City, Btate

Check here If enclosing full payment, WE e
Dpoal.nn'e Bame T-Day Heturn Privilege, e

T — — — ———— —
—— — — ———— —
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UNDER ARREST!"

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

CRIME
DETECTION

I have tanght thousands of men and women this exciting,
pmﬁtﬂh]e. pleasant profession. Let me teach you, oo,
in your own home, Prepare yourself in your loisure time
to fill & responsible, stendy, well-paid position in & very
short time and ot very small cost. What others have done,
you too, can do,

53% of All American
Identification Bureaus

Employ students or graduates of
I.A.S. This fascinating work is easy to
lenrn and the training i8 inexpensive. You,
too, ean fit yoursel! to fill & responsible erime detection
job with good pay nmnd steady employment. But don’t delny
—pet the detafls nmow. Let me show you how easily and
completely I can prepare you for thia fascinating work,
during spare time, in your own home, You may pay as
you learn. Write today for free Crime Book.

F R E E ¥ “THE BLUE BOOK OF CRIME"

It'a a thriller, Tells ablout some of the maost
interesting crlmes sver porpeirated and how they were solvid throueh
the very methods tsugbi by LAS,  Send now—be sure o siabe ape.

INSTITUTE OF APPLIED SCIENCE
Dept. 1359, 13520 Sunnyside Ave., Chicago, Illineois

FIX ANY RADIC

rl.|.-\. |‘J|||1' I|| BiFLE,
ol % t

Eom erwﬂ

;I.--'\-' 104 e I|| -.:
A28 5, JeMors 51‘.
SUPREME 328 5, JeMerson

PUBLICATIONS

i, Wrlls now for pur

Free Tt
L]

Iy werieke
£ Writa today.
THE TAMELYN SCHOOL OF !EHM AMEHIP
441 Widge Musilding, Hanas City, Me.

suhialde for sladel we

OHLY S1 POSTPAI

by Chi Tllr' bl:-:hl-ctlm_.- mnq aboutl Onpeof the
moe s Jind for both stislent spd pro-
[ r W0 .,-||—.| = mhow
dota 1 and in action.

Wl &L il 0 1% IR
HOUSE OF 'f"fl-E |'|-ﬂ‘EH'i5 :I-ET Eﬂ l'-rl:l\ llw:‘ Hiw Virk

At home—In sapare time, Many overcome
*wtage-fright,” galn uulrvmn.ﬂd.enne and In=

c Créase eurning power, thiscasy way. Write
‘l e free Dk 16L, o b0 THork W
With Wordsand regquirementa.
H r'Hl Amierican Sohool Dept,

59
1318 Michigan Ave.,Chicage, I |’| nois

FOWEHFIIL VISION — LONG RANGE

6—POWER TELESCOPE $2.49

Perfect for spotting ships, planes; watching sporting ovents, peaple,
blrds, ecte. Goenuolne black life-time plastic eyepieces with selentids
cally-ground 33 mm. lens, Objecta @00 yards away mppear as 100
wids, digiant, Bimpls to forus on both moving and  slstionscy
ohjeeir, 15 DAYS FREE THIAL. If not fully satisflad, returmn for
refund, BEND NO MONEY. Just pay postman 32,40 plus fow ornes
postage on delivery. Cash orders sent postpaid! Don't walt=producs
tion of telescopes may be curtniled s it hes been on binoculars.

Vogue Telescope Co., 7759 5. Halsted, Dept, B-509, Chicage
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FIELD OF OPPORTUNITY

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

® Leaders in science and industry have long been saying, “Keep your eye on Plastics.”
But now the time for action has arrived. The future of huge possibilities has already
begun. Developments in Plastics for hundreds of wartime uses have set the pace for
revolutionary changes in peacetime production of thousands of products.
Today there's a big need in vital war production for those who
THIS IS YOUR are trained in Plastics. From one to a hundred articles made
BIG CHANCE of Plastics must be supplied for every man in our fighting
. . forces. Start training now in Plastics Engineering, in spare
time in your own home. Fit yourself for a responsible, well-paid position. Help
to win Victory. And at the same time you will be preparing for even greater oppor-
tunities when the war is over,
There is scarcely an industry in which these so-called “miracle materials” will not
Ela.}f an important part. After the war many old materials, methods and skills will
e replaced. Acquire the all-important “know how.” Be in a position to step into
one of the key jobs,
YOU CAN LEARN
WHILE YOU EARN

Turn at least part of your leisure time into money. Qualify at
home for a larger income in an interesting career. Build
greater security for your future in a vocation that looms large
on the horizen of the new industrial era. Hours you might
otherwise waste can put you well on your way toward lasting success.

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

AMERICAN SCHOOL OFFERS
COMPLETE TRAINING SERVICE

ME - STUDY TRAINING SINCE 1897

%D'-—--_—------H -

J Take This First Easy Step

CHECK, CLIP AND MAIL COUPON NOW

IN MANY SUBJECTS

You who have not eompleted high AMERICAM SCHOOL, Dept. G046, Drexel at 58th, Chicago 37, 1L
school or have missed vocational traine- T ithout ehtigarion, Please semd FILEE and postpald, bulletin and details
g i'r: c-u"cm-. and who cannot Apdire of "".'- H”II:'J'I'"“ cheeked.

time to go away to echool, can complete OPLASTICS ENG'R DAccounting and ODeafting ond Dhesign
4 . Ferplan Y = ClRefrigeration C.P.A, for Men and Women
your education in your choice of many CIAFCHi Eecture OCout Accounting O Radio

subjects. Several of these are liated in and Bullding for Manulacturing OHigh School

the eoupon at rlight. Cheek the subject
in which you are interested, fill in your

PRACTICAL, EFFECTIVE

CFractical Plumbling
OAutomotive

[Bovokkecping
OFrivale Secroetary

CiAdr Conditioning
l_‘l,‘ihipbu]ldin%
‘ng.

g : Engincering UDiesce] Engincering OMechandenl
name and address, clip and mail the OAviation Drafting  OSurveying & Topu-  OShop Management
coupon today. OAviation graphical Drafting OTenl Making
OB usiness CSheet Metal CBetter Foremanship
* Management Pattern Drafting OMachine Shop
CElectrical Engincering Operations
AMERICAN SCHOOL L SRS PO RPN Decupation. . . .
AR o il Lo e e R [ [ e ——
| Dept. Goas, Drexel at s8th Street, Chieago 37 0 ocwwe. oo Srate

DECEMEER, 1043
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Increased production
means

MACHINISTS

and bigger pay for men who know their work

This big home-study and referemce course gives you the
practicnl facts on machines and methods you need to ad-

More Johs for

vance in machine shop work. Take advantage of the other
man's experience as found in books, to solve your prob
incrense your efficiency. with

The AMERICAN
MACHINISTS' LIBRARY

§ volumes—2368 pages—15616 Mustrations
(A combined heme-study course and relerence library)

This library of machine shop practice was written for praetleal men.,
It glwes you the best meithods for every kind of mashine shop work.,
It fully explaing lnthes, deills, and other machine tools and thelr
oaperation, automatie serew machines, spoeds and feeds, gear deskzn
nnd prodijetion, jliiz and lixtures, punch and dle work, metal surfac-
Inag, ote., ete. Plainly written—compdetely [linstrated—1the best Kl
ol hedp to the maching shop man who wants o advance himsell,

Mo mq”"_ down—speclal price—esasy payments.

T

EXAMINATION COUPON

1
|
McGRAW-HILL BOOK CO., 310 W. dZnd St., M. Y. 15 )
S:nd me for ton days' exmsmination the Amorican Machinisis" 1
If entiefaciory 1 will send yoo 150 in 10 dayes mnd
f OD manthly unlil the price of §10.50 1s paid. If not wanted, |
will return the looks I[h-l‘ill (To insure prompt shipment I
werlte plainly snd il in all lines i
PRERON ¢ o oe whi s i I e s o A A 1
Home AddresSe s sarransasrarsassansamssnesbstnstananntan i
City and Blalfesssssnssnssnsssssnssassasnsnanssmenmnusn i
1

PORKION. o0 o v e nnm o na s s s as s ss smn amsahisssssssdis

———— ———r———

Mame of CoOmMpani¥..cesansasvascssssrasssannannssPMal2400

AUDELS Carpenfers
and Builders Guules
4 vols.36

s LIrr,lrnIrl n-:u..-. Joame
wts, Build m;.-.MIrhl.lur-

sl Weodwarkers, 1 han u
Ciuiden hrn Féa e ahoricul
Rustructfnn That u wanlem
Riclidinsg new met , i
iilelmne, plans, sysizms phes |
MMBEY BAYag Bupgeslfomn, An
#aay Diodieasive cuure for The

Cappntess pvrrys
l"‘ thews Cluidem

| l'lﬂll'll l" [Ty =1r

'!mr Batter Wmh lhd. ks
ter Fay. To gt

':r:"jl:ug;r:ri:ll .|-p|l5qﬁ|.
FOXN e,

Inside Trade Information On:

Tew to use the steel square=—ITow to Ale and set
saws—How 10 builld furnitore=How io use &
mitre box=Flow to use the chalk line—How to wa

und seales—How 1o make mm'll-—LHBrnl-rE.-rl

nritbmetic—talving m nthon

timating #trength of timbere—How to st girdera
and sills—How 1o frame houses and roals—=How to
ertimate costi—How to build bhouses, bures, gar-
ages, bungalows, ete—How 1o nnd deaw
plars—Drawing up lptﬂﬁulmmn—}luw o ex-
cavate=—How to use seiting 12, 13 and 17 on thka
wiee] pquare—How fo build hoists and scafolds—
#shylights—How 10 buaild stalm—low to put on
NErEN s Arim—How :a.lu.ru: doors=How to lath—
Iay How to paint

THED. AUDEL & CO,, 43 W, 2ird St., New York City

Mail & wlels Carpeniers snd Buillders Gusles. 4 velde, oo ¥ days’ fres wrdal. 17 0UKS
T wild memiit 31 o T daye, and §1 mosikly weill 36 b pakl.  Cebmrwles T will retemnm
ihem. Neo ubligatiss shless | o i

Hams

il ..o
DA, . 2 aa it L e s ek e

Tirdene . . Py

Sy podd aFee iF om J‘ﬂpl.r.frlr Mechanies!

24A

Now is the Time
for you to get into

DRAFTING

Learn At Home From An Enginesr

Wilhi Iadustry  waf ]
I"' III.'||J'-'III'\| erer] Gal
f f iful Fos-
LFaln ol
uittil you

L]

'.Jll-J i

ol

All  working M ks und i |
ineluding drawing Lo ely lmp 1]’ id [t LD IIJlrI*IIIlI.I.
tahlo, o you st . Write lor full [0 u‘.nm. detalls opd book=

onee——{urnished frea WL Give your ago, . .
with gourse, Engineer Dobe, Div. 3370, Libertyville, 111,

STUDY AT HOME

Legally tralised mmen win high-
or positions and Diggor suo-=
dess 1h busiihess and puablic
e, Circater '\-lj'li-"' L] Bl

Te

e P
¥ meerl with legml I.rn.nm:.'..

Mairs Ilhl'lllr More Prestige: More Money

1l'l'r- wuldes You gunm frain ab hem

L
ull tnxt pnkscinl
frrems. ﬂ':';;:r_vlmn. o for Loaderahle® aad

sl 4 Training
wad ey hooks FILERE. il |0 am NOW

Ln!nulln Eslu-n:lon University, Dept. 1264-L, Chilcago

Correspondence Insttubion
Correspondence Lourses In LOW AS

RADIO ~J ELECTRICAL ENGINEERING sz 5

ELECTRICAL ENGINEERING.
tricnl Rell, Madern. Wery i

n of wide elees
Y L Y,
i

HADID- ENGINLLM’th. dress. phoinslacirin
4 T'radns et Tallben
l:--l'l 'I-.. nad luncdly.

FHEE ‘:T"f':"l" ¥ n!l |_ ;".ulll-\. Hq.Ln .I- WA 5 H iNGTOM, O,

REFRIGERATION

Repair aned improve all refrigerators,  New manunl (olls how, Charis smd
pletures W0 help you, Price oniy §1.00, postpadd. Mooy back fusran
tee. Supreme Publicabions, S28 & Jofersan f 1, Tilimnke

INTRODUCING-New Viciory Model
~HANDIWELD ELECTRIC—~

ANELDER come

ﬂlﬂ.‘l‘

PLUGS INTO
LIGHT SOCKET

Victory Model Handiwelid Ave Welder
opermtes from 110 wyolits, A.C. or
1hC,. CUPTETL BRME BE DiheT are Welds
ere higher priced; Eenceraies  tre-
mendous heat (o weld all meisls.
Nol 6 10y welder thil dees fur-
hons, hot sctually wses Illlh‘.l::
ard coaled rods—sizes 1/16
] '1.-:3::" Hiwever, dus ko
Frioritles n penerous supply of
17107 roads only are supplied
with the wel  fiEsran i
ool te Burm I!-1Ialn- fepud-
wrs, subo bodi sl i tors, ma-
clilnery parcs, #ic. Take Vietory
Model Hamibweld donywhers o
poki, operate Aghl from  light
1-:.-.!.:1_ Woau'll And & thousamd
apwos  for ihls  welder  arosid
wonr homae, gaeace, wafkshop. Also In garages, Cac-
tories, ropair shops, tin dhops Ii‘lllh‘.‘h.“ﬂl:‘ﬂ. Inveniors,
slumbers, Tarmers, cic. Urder & YVietory Model™
sl bl Do,
E"n "u “nm Well runh ane o yoi wilth rods, heliniel, op-
eralini tislFsclinhe, and all jsecessary parts
with Ut exception of o large jor and & small oiece of extimsion cond;
these musi eyeryone hns. tmsan oy plus a few cenis
pemlage. I not delizhied reoomn Victery Model Ha in ]
fram  recelpt . amed money pald for B will e w promprly
Fhissls soAir opler 1amw.

KUMFY PRODUCTS IMC., Dept. X-202, Cincinnoti, Ohic
POPULAR MECHANICS




Do you want action sow—in a vital, growing war-time industry . . . helping
to turn out fighting planes and jeeps and bombs and tanks? There's a big de=
mand for men and women plasdcs technicians to hll important war industry
positions . . , and if you stare your training now—ar home—you may qualify
for a place in this vital part of the war program.

LOOK TO THE FUTURE

Even more important is the question—what will you do when the war is over? Wjll
you be amoag those hghting for jobs thae may no longer exise? Or will you be well pn
your way to & permanently profitable career, or extablished in your owm business, u-f.rb
plastics?

Build your personal post-war plans on a sound knowledge of plastics. This country is
already in the Plastics Era. The future of the plastics industry 15 30 rich that some pre-
dictions seem exaggerated and fantastic . . . but the fact remaing that plastics have proven
chemselves and are wiral in the production of airplanes, autos, furnire, radios, crains,

51.““ EH‘E "E'Pﬂl'l ;ﬂiﬂaclmriml appliances and equipment, machinery, tools, and hundreds of other
ESS
succ G CHOOSE YOUR FIELD...Enter it thru PLASTICS
vy wish 1@ ol I.n;f final You should be able to see for yourself what plastics will mean in virwally every field—
the receipt my certifis the possibilivies thar will be available to those trained in plastics. Now is the time w
:“minﬂi'““ P’i.p:dmi“d' the les prepare for your chosen field, as a plastics rechnician,
gueﬂf-ﬁf*"d“nuy_;mm. LEARMN AT HOME
H0 hlndﬂ:le;, ,,..n'..u}'bd your f-;; Make your increased hours at home pay you dividends, You can easily fic into your
=] have € of srudys and ¢ spare time your training for a carcer in plastics. You won't need to lose one minute

from your present work ., .. simply devore g few hours cach week o enjoyable home
study, like thousands of other men and women are doing who are helping their coun-
try while helping themselves. The Plastics Institute course is an easy, pracrical vested
method which will help fir you for this promising and interesting held .. . and if you
are now working with plasrics, it equips you for advancement. During the entire course
your training is supervised by men well known in the plastics industry, in which chey
have been recognized as authorities for years.

TIME IS PRICELESS-ACT NOW!

Find out how the Plastics Institute can help YOU. Mail the coupon for your copy of
the large FREE, illustrated bookler, the "World of Plastics.” It is crammed with valu-
able information abouwe plasics, tells abour the new plastic airplanes and other uses for

Fe this revolutionary new material | . . as well as about the oppor-
wunities for YOU in plastics. Decide MO to let plastics point
m the way to YOUR success . . . send the coupon TODAY,

AMERICA'S ORIGINAL
INDUSTRIES TECHNICAL INSTITUTE MERCA'S ORIGINA

1221 Chanin Bldg. 626-E LoSalle-Waocker Bldg. 190 5o. Alvarodo 5t.
Mew York Chicage Loz Angeles

: L [
““=wl__ Plastics Industries Technical Institute i
R % [ 626-E La Salle-Wacker Bldg., Chicage -
= Y/ CGentlemen: Please send me the book let "Waorld of Plastics” and information 1
g‘ IL’?f on your training program. 1 understand there is absolutely no obligation. |
| i

- -I||l
3 - . i MName__ — _Agn E
el U [ '
World u plagtieg 448,  Street - ;
—~— Ik . ]
AL ) (_.I‘I]" i — Stare :
z " Dept. 12 3
Vo o o o o o o o o -
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ADD YEARS to the life of your band instru-
ment! It muse last for the duration. ., That's
you need this new and helpful book,
‘How To Care For Your Instrument.” In no
other book can you find such valuable and
helpful informarion. Covers all makes and
types—wind and percussion. 40 ﬁufu of
instructions, 46 illustrations, to help you
make your instrument last longer, Warth
many times its 10¢ cost. Get one at your
0 dealer’s swore or send 10¢ 1o ws.

——— — — — — — — —

C.G.CONN,Ltd. 1131 Conn Bidg. Elkhart, Ind.

Bend me._eaplea of V" How To Osre For Your I nstra-
ment."" Enclosed b= 10z in coin or stamps for each copy. ]

i

NAME . 1
: ADDRESS ]
CITY_____ ______ STATE

L= = ] |

TRAIN NOW IN LEISURE TIME
BY NEW HOME STUDY METHOD

Jow Is the time to prepare for Essential War Waork
and a Brilliant Peacetime Career In Aviation. Hyan's
tested methoeds of instruction will train you thoroughly
== yrt quickly, in spare time, No higher cducation or ex-
perience necessary. A complete Aeronautical Drafiling
outfit iz included with your training. &t no exira cost

LIFETIME CAREER AT BIGGER PAY

The aircraft industry needs Draftsmen and Englneers
Now and for the Big Tomorrow in Aviatlon.
Men who today hold ordinary routine jobs will
be important figures in the aircraft planis to-
morrow, FPrepare yourself mow, Send coupon
for Free boeck entitled “"Mew Horizons of Op-
portunity.” To save time send alr mall,
L L B L & 0 oL 0 & 0 4 & 7 0 2 B 0 B B B B 0 § |
Ryanr Aeronautical Institute,
4212 Lindbergh Fleld, San Diego, California,
Centlemen:
Please send me your FREE 24-page book, “NEW HORI-
ZONS OF OPPORTUNITY,” and full informatlon on
R A L, including cost of tralning, and job opportunilies.

Name..._. LT ARt Tl P LB SO

SHireet

Oy

Aachanically Fuxclned Ao
HOME APPLIANCE
REPAIRING

Offens Biz Money-Shdpsndonce

America’s War Mode Industry

Restriction of manufacturing hos mesnt that the men who
know Hiine Applinoce Repoinngp=—Afixing refrigerntors, vocuom
cleaners, washing maochines, motors, webding, nickel plating,
oto., wto., nre renping o stondy, dally streanm of dollors ansd
building for themselves o permonent profilabds business.

Mo Previous Experience Meaded

The ability to hold snd wse a tool plus nno ambition to mahe
monsy s all that you need to become =& sucesssfiul Repair
Shop Owner,

Full Time or Spore Time

Work s many hours a8 wvou want, 35.00—26.00 am hour

afven made,
Hew Course Tells All

e new course on Home Applinnee Repairing . . . profosely
illustrated shows you in simple, epsy o understand language
how to make all repmirs, build tools youn need and how e gol
business 1o come o you., FPriee of course is o low that your
savings on your own household repairs will guickly pay for it
Zond today for complete FREE literature on how you too can

ot Aluried.
: CHRISTY SUPPLY CO.,
1835 M. Central Ave., Dept. D-403, Chicago

STUDY AT HOME

With A Chartered Educational Institution
Courses in ENGINEERING: Elvctrieal, Clvil, Mechanical, Deafting,
Architectural, Svenm, Aoronputical, Bedie, Stroctural, Mindog, In-
dusirial, Highway. FPetroleum, Marite, Chemical.

Courses in ARTS AND SCIENCES: Philosaphy; Educntion; Lelters;
Puhblic lealth; Medical Jerisprudence: Psychology; Socialogy;
Phyaics; Chemistry: Geology: Pol. Sclence; Theology: Lawg
Business and Commeree; Aceounting: Mothemotios; Statisticst
Agriculture,

MoHinley-Ropsevelt Incorporated, 4610-UE, Shoridan Roasd, Ehicago, 40

ACIC LIQUID MAKE

|

On Scarfs, Ties, Stationery, Etc.
Renrmlions any snapshol on efoth, Tfeather, wood, paper

Simply apply liguid. Like marie phots appears within 2
mingias in brosd davlight, Hprmless (o negative, Won't
wash off, Full oolors included. Coongilete Rit for 100 fshastos
only §1.29. Send no money, jusl mume. Pay postman
8129 plus few cents postare on delivery. [(Canada §1.50

maney opder only.) Ueder (oilagy, —
L & M Mig. Co. Dept. 282 Neave Bldg. Cincinnati 2, Ohia

' AMen and women to learn fols
lowing big pay trades in 2 1o
B F weoks: Machinlst, Aulos=

Dijesel, Refrigeration, Alr Conpditioning, Welding, Doy and Feniber,
Aviation, We pay room and board, Write us, Epecif¥ing trade in-
terested §n.  Established 1902 41,000 gradustes, GREER SHOP
TRAINING, Dept. 1123, 2017 8. Wabmh Ave, Chicage,

AwakenYour Hidden Powers!

Y ou are asleeping gant . . loarn how (o re=

lease  your unsssd foress,  Now  rendy—pmetienl
N"ldl':ﬁ- areriday - payrboloay.  Tese
¥ diletrs, gilling nbead,

u
ste. Willten by A pevrholsrists. Low price. Baiis
Imtddom Eunrantonl. FREE DETAILR, wriln tdayl
Kelson Co., 231 B Walisah, Dwpl 652, Chicagn,

AT HOME?

L]
1I..|=|I:I.1-|:1N|:l|1- color photos amil Tﬂ]:-;lum
n ofl, Neog -x ME "Eﬁ
||‘:uhll' llnli. Hl:n-"mluaunlrmm

HATIONAL ART SCHOOL
1315 Michigan Ave., Dept. 1359, Chicago

Inventions Wanted
Patented or Unpatented

Inventions ean now be safely sold withont patent-
ing expense. If you have a practicsl, useful jden
for snle, either unpatented or patented, wrile

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

POPULAR MECHANICS



You get the use
of tgl: genuine
De¥VRY Projector
ond 12 Reels of
ui;':ing mfﬂm
to help you learn
—at H'EM.EI

\A GOOD-PAY JOB. ..

| IN THIS BILLION DOLLAR INDUSTRY

Traln at home—Iin your spare lime=—for a good-pay jobh in America's great
BILLION DOLLAR RADIO-ELECTRONICS INDUSTRY., Send for free bookl that
gives facta about DeForest’'s d-Way Combination Method of prepering you for
excellent eivilian and preferred Army and Navy oppoertunities thet con be yours
—onoe you are properly trained. You'll also see how ¥ou can get rendy for one
of America's most promising postwar industries—Iincluding peacetlime uses of
Radar, FM HRadio and the aoticipated developments in the promising field
of the fulure—Television
“Learn-by-Seeing"’ HOME MOVIES and valunble HOME LABORATORY EQUIP-
MENT=——plus %0 MODERN LOOSE-LEAF LESSONS—apeed your training amd
repare you gquickly, easily for GOOD-PAY JOBS—or for a BUSINESS OF
e - OUR OWN——now or after the war,
: Loy ¥R . DeFOREST'S trnins you with it excluslve S5-Way Combination of training ad-
L L T vantages, in o way that immediately grips ond holds your inlerest.
- _|:~A-I"I§JHE ST'S ]Lku‘}'ﬂ‘;’]fa'ﬁf‘?lu rt?l‘g!:lt]'r"ﬁitﬁd in this promizing field through
its experienced EMP "MEN TERVICE.

YOU WORK WITH GET THE FACTS! Send for your copy of “"VICTORY FOR YOU!™ Fill out
THIS AND OTHER and mail the coupon for on answer to YOUR present and postwar planning

HOME EQUIFMENT problems—ires and without obligation. ACT NOW—TODAY!

» ONLY DeFOREST GIVES YOU THIS
N v A BIG 3-WAY COMBINATION

“Let ma say that sinee beine on

i r o - i ; L =
}?h&:u_f:,ﬂ“:h':ﬁﬁf: “_,‘,.,..'..Efl,.f'*ﬂ':,'ff.:."li,,:_‘”."' ':“;.t"’ You get fnscinnting, dramatic, You gei practical “learn=hy-do=-
take FLO00 for the taiming | had  highly of DeForest's siodemts o eppy-to-learmi-from ACTION ing"" experience—AT HOME—

shtbon, I his  state ther have bud sarslbent resslts  MOVIES right in your own reom.  with DeFOREST'S 8  VALUABLE
el Dl Rikand Wil gour S miem they bafeems  BEE Electrons on the march and  KITS OF RADID ASSEMBLIES AND

y . 2 5 i sl "M st T wither "hidden actions' of Radio clr- FARTS, Build o Light Beam Trans-

“I have x third glass rating b S NI, B . s cuits while vou are resding about mitter, Aviation HRadio Band Re-

from yowr

~ & huve mng in for my encie irse b 5 2 3 4 L 3
"IE'““I ‘I_,’:il"dmjl F::_":':'i"' "‘-‘r 1|::h'r'|"-T; rc:..lln'nrl r..ripq.. ]II..v-;! |...¢,|.: .-...jj.,!'.l. them—while youa wre working with eeiver, Wireleas .\'[:u.'rl:rr!rmlh.-—ul'ld
thay bave boen, - Tahn .1.|'ur|'|l'-m fnr L:fl-:;l:ii:-;l;ﬁ;.u-l Ilw:v-_rlrv "_i"PjL'mj therm.  You gel this modern study scores of other cireuits that you

Alfausuri.

Sarned wwery cent sitos 1 hegis 4 method from DeForest's . . . TODAY] nctually operate.

“The traizing I ha s iy with DaForssts Tiwjnine"— You get 00 op-ti-tho-minite Joome-leal 1essona—
ffom you has snabled me to 5= A Marceit, San Diegs, Calif. 3 Prepared under the suseevision of Dr. Lee l'le;'::-rtlwt,

mecurs & post with this Alremft  “As s reeult of heing n-nmiéﬁ’l far Tha= olten led the “'Fother of Radie'  LOSSONS 8TE o
TCorporstion, i the Flesironm  Foresi's Tramipe, [ am doing very writlen In elepr, easy-to-undersinnd sivie, Helofal Sfold- | === ==
Dapartmest. | am detng vory well and will do sven bhevier s ths ik’ bibe prints and dingrams i esieate text and  sug-

wildl, gnd realise thmt my DeFors  future. B my in e dossn't rnge Mement ACTION MOVIES and fha lsoeme laboratory ex-

ast's Tmaining |s respomisible for  hetwoen 4000 ThO0 wok, ErimEents. Gol the COMPLETE FAGCTS about DeFOREST'S

this opportunsty.’ — Rigsesd | leure senetking is radically wrong.” mtn'i:.F ot gnce. Kail coupan todoy for your FREE cony p Jf
Wilsor, Kansss —Lyle Rielly, Migouker, Wea. of the big, nloresting Hadio book—""Victory for You!® f

INC. s
’“"“TT".. gl T
W, Ashlan |

—
LET 'r:fg_t\n EXPERIENCE GUIDEYOU I~ o

- | 253137 T A prated . L]
‘ / PUT . ;  Chicage 1 S wFREE 'l'“,::iﬂ“::lh e 1
.. ¥
YOURSELF e i;::,.,.“ “‘;":.,‘m 1
pare
£ pICTURE | hew Lngond Home YT pge —— 1
il
| — !
| ame—— 1
Radiv-Eleciranies Anihar- 3 Dr. Herman B, DeVry— 1 padresy—— ot — 7. !
ity, Dr. Lea DaForest su- alten ealled “Father ol Via- | e D not reBlY L .
parsised preparatisn ol _ ol Edwestion”—fpunded CVY— o=
DAFOREST'S TRAINING. < DJFOREST'S TRAINING. _ — — = = Wai? this Coupon

DECEMBER, 1943 2TA



Do vyou want

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

(Sueh ax Ao llrl"1 g Are ctere, Airsing, Denfiniry,
Teashing, Soei ek, Calenpathy, Heduly Culturs,
Oplomaelry, E 'u"u...m. g, Chiropody, Lo, Afedicine, gle)

.. or get an Office Position?

To get anywhore, you practically MUST finiat ig

FIRSET. You cin |.lu:l.||_ll|"lz' our sipplified High -!..qjl:?uh[j ;{.:LL?E;
In BPFARE tima af home, a8 FAST ps vour time and abilities
permit. Equivalent to resident school work—prepares vou for
eallege,  pre=professional - examinstions, -.u"nl-s.'a.i ||:|||ug'r,
Btandard texts hurofahed. Diploma. |'||_-||||_ for H.5. subijocta
already compieted. Single subjects If desired. Low tuitlon, esay
terma. American Behool, Chlcage, est, 18RT—endorsed by educa=
tors. Findsh your high school education NOW. Write TODAY 1

RHigh School Course

any Finish in 2 Years

---- LT E T T LT T T

American School, Dept. H345, Drexel Ave. at 58tk St, Chicage, IIL
g Gentlemen: Send mg FREE Informatlon covering special traln-
i Img In subjects checked balow, No l,bl.'l!l..l{].l.“mi ol my Qnrt,

CHigh School Course
DCost Avcounting for

irse] Engineering
| rafting and Desiga

| Manufaclurinj for men & women

B MArchitecture an Bullding CPlastics

B DAutomotive Enginecring CPrivate Secretary

B UBusiness Management Mechanical E nn]m-mjng
COElectricnl Engineering Eviation OHadic

= OElee, and Gaz Hefrigeratlon lesmanship

H CiAdr Conditioning Oshipbuilding

[ |

L AR

|
BAddress. e

Learn this
Profitable

Profession
IN 90 DAYS

AT HOME

Money-Making Career Open
to Men and Women, 18 to 50

Hundreds of men and women between 15 and G0 make 310 to §20 in
& singgle day giviog selontife Hwedizsh Mussapge sand Hydro-Thorapy
leeatienis. There 13 biz demand from doectors, hespltels, sani-
tariums and elubs. Groduates eafm large full time inesdics froin
these or in private prectice in their own offiess, Others mako pood
mofey Teom hoote treatisents givem 1o spare time, Learn thiz In
jeresting, monoy-making professlon ln your own bome, through our
Imme  ptudy courss.  Bame Instructors e in our

natiomally kmown resident schod.  You can win

atomy

Charts

Independence pnd  prepaze for future  security
by guallfying for wour Diplomo. Coursp can
be  compleded in o 4 moaths. Many earn
while they lezrn. Begin your tralning st once

Anatomy Charts & Booklet FREE

Enroll now and we will Inelude, at no exira eosl,
many needed suppliss, Fit yourself o help moot
Erowlng demond for massage now pnd sfier the
war. Send the ¢coupen at ones for complete details,
Anatomy Charts and 32-Page (ljustrated Bookict,
FREE. postpaid.

— — — — m— — —
THE COLLEGE OF SWEDISH MASSAGE
Dapt, 964, 100 East Ohio St, Chieago 11, INineis

send me FRREE amd posipald, Anstomy Charts,

Please
Bookiet and eomplete details on Home Trainine.

Sh-page

Name.... . .
Address
L L5, PSRty

2BA

LEARN TO DRAW

CARTOONS

BIG MONEY
EASY, PLEASANT WORK!

Let CHAS. H. KUHN with 25 years acrual ex-
peticnce in drawing a daily newspaper cartoom,
teach you how to Create, draw and self your
work. 5@ complete lessons—one seat each week.
Start on the road to fame and fortune oow—
Write Today!l

Complete Course Only $7.50

KUHN SCHOOL OF CARTOONING
4210 Murphy Building Indiznapolis 4, Indiana

Hongs, Operetias, etc.—for all ages

and ocopsions, Denison's 63th annual

Digest clearly explaing each Play'e plot, num-
berof characters, plaving time required,. Every
family, school, lodge, church, organization
NEEDS this big, complete, valoable Entertein-
ment Source Book, Individuale—be popular—
earf clever recitations—ases this Digest! Send
i0e {postage-handling) for youra now. Hurry!

T. 5. DEMISON & COMPANY, 215 Mo Wabash, Depl 321,

DIGEST of

Ready — new, free, limited edition
dedcribes hundreds of new and fa-
vorite “Hit" Playa, Minstrel Shows,

CHICAGD

—_

Featuring TOOLS of WOOD

Mow you ean have s good lathe, drill
press, cireular and band saw and ot

er power toals in your home workshop, at
a cost of only a few dollara each. Make
them yoursell from old auto parts, dis-
carded sewing machines and other odds
and en.:h that coat little or nothing, Get
baolk “Forty Power Tools You
Costs only $1.25 poatpaid.

. CVERY rled.li:l in_ plaln anguage
id foliow. Hundreds of pice
Blep Do follow o
Actunl E:
| machines included. il
§ iw0f saiisibed,
MAKE EVERY PG‘W‘ER TOOL MEEDED IM YOUR
OME WORKSHOP
Some of the pnh er |.m.||.s vl ol make are;
2 Band Sa 2 Dirdil Ftruuﬂ
7] H.m:ullm.. 'M.Il:'h]!“!l 1 =rrall
2 Circular Baws & Wood Tumin: Lathes
1 Mrl;ﬂ Lathe 3 Grinders
1 FPower Hock Saw I Bianer or Modiding Machine
1 Jig Bhears 1 Vibealing Pencil
1 Cut-teT Wiheel arsd oihers
Information foe, abouat nu]]t_vs helts, motors and drive methods.
Just published, 5o gther book Ik it Onder today.

POPULAR MECHANICS PRESS

Dept. 499 [ ] 200 E, Ontario Strect, Chicago
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THE French have a proverb—"The more things change,
the more they are the same.” How true that is of Midwest Radios! Once
we counted satisfied Midwest Radio owners in hundreds of thousands . . .
in every part of the globe. Today, we have only one customer—America's
fighting man. But you'll find him, too, in every comer of the world—and,
ay his side, radio or electronic equipment, built by Midwest, giving him
the same dependable performance that for 22 years has made Midwest
Radios an intemational favorite.
When Victory is won, a new era in radio and electronics will
open for you who have been forced to stand by while a greater
need was being served, What this new era will bring, it would
be foolish to conjecture, But, of this you can be certain—Did-
west will be back again with highest quality radio receivers,
and with Factory-To-You savings of up to 50%—as always!

FREE on your request if

* AT LEAST 10% IN WAR BONDS FREE on your request i
MIDWEST RADIO CORPORATION | coooimforwmicn we wit ena

Department 15-F CINCINNATI, OKID

BOOKLET!

A M-page booklet “Radis —
The Eyves and Ears of Our
Armed Forces” will be sent

DECEMBER, 1943 29A



Every operator
and mechanic
nesils ATTDELS
AUTO GUIDE,

This book saves
Hmo, money and
worry. Highly en-
Aorsod, It pre-
sents the whola
subjoct of auto
maethanjos:
1—DBasic
principies
2—Construstion
A~=0peration
d—HEerviea
5—Repair
Handy Size,
Easily
understond,

MEW FLUID DRIVE, HTI“HI.IIIJB SHIFT

AND DIESEL ENGINES FULLY COVERED

Orver 1500 — 1540 flhstrations showd i‘mfda viewn of

modorn cars, trucks and buses with instructions all porvice joba,

TO SEE IT1—Ta mmmm‘fmmr
and Mall Coupon

L
4G¢IHIH.I'I'E L F.IT IIIIIL"I‘ S1.A1 H'ﬂll‘ﬂl {—

IIJD Publishe 4‘ West Zﬂrﬂ 5 Hl"r Y
¥ou I%Iimﬂl.l irmuﬁ?m prlu-d Eﬂh‘ c
winas | will Feturm it

| ———————— PR
DRI s s e e P S0
Occupation - - - - e o s cmms o ——
Employed By m o — e oo FM

DRHFTSMEN
- NEEDED

o Tnduntry {e elamoring for
& more draftsmen for the
3 _F._’..--""‘.'iﬂb ean’t start until plans are
B drawn. Buildings, airplanes, machines,
guns, tanks, bridges, all start on the draft-
ing Board, ao it's o wohdee that every goeod draftsman
bns o fitie joh, Yes, moce dealtsmon are noeded NOW, Tho
pay is good and the opportunities for advancsment great.

Learn at Home in Spare Time

Diegin now to turn epare hours into money, Be a deaftsman,
the connecting link between n mechanic and an enginesre.
Enjoy the worslerful opportonities for promotlon that axzist
now, Mo experience or artiatie tnlent is needed. Yoo don®t
huve to leave your prosent jobwhile learning. Use spare timg.

Rmeriean Scheol, Dept. DAY, Drexel Ave. ot S0tk 5L, Chicape 17, IIL

Gontlemen : Hend me FREE Informution covering specinl tealn-
Ing in subjects checked bolow, No obligatlon on my part.

O Deafting and Deslgn O Electrical Englneerin
for Men and Women O DHesel E,nﬂlhm_-rlng :

0 Gost Accounting for O Higth School Course
Manufacturing O Plastics

0O Architecture and Bullding O Moechanical Enginecring

0 Automotive Engineering [ Aviation O Rudin

[ Business Management O Shipbuilding

Address

30A

we BIG MOHE 208 No
WooD NO

350 Cuts
a Mmu!Ef_

OTTAWA Sux-man
TRACTOR SAW

Turn wood lots into cash; help save other fuels towin

the war, Use Ottawa—fastest cutting; easiest way.

FREE
Cuts IarFe and amall logs, fells trees, Thonsands in 'ﬂﬂﬁ

use, Built tolast with special heavy stiff saw blade,
Positive snfety cluteh sontrol driven fromnny pmurtll:-e—nﬂ h"' Ligp

OTTAWA MFG. CO., D-1227 Forest Ave., Ottawa. Kansas

CARPENTERS ...

Get Big Pay War Jobs Now...

mnd gomd jobe for years after
the war, This new book, Dased on ace
tual experlones, explains Jnd ilasirates
Bundreds of solutbons to CRPPENETY probe
lems . , . makes difficult jobs sasy. Ao-
tharitative, concise . » PaEy Lo under-
stand. Helpful to opprentiee or crafis-
man.  Ch bound. Over 300 pages
- TOO illuesirations.

ORDER T siman $2.00 plus QHLY
TODAY DEFE: er:h ln.ldvancgfc 5200

FRED'K J. DRAKE & CO.
FM-132-600 W, Van Buren Sk, Chicago, 011
Drake books sodd by ol leafing booksslers
-z

30 MILLION WORKERS AND SOLDIERS
will sompets vith vou kn pesestime unless Yoy train
now. Low cost professsonal traiping. Time and
Motion stuldy is insuranon for present asil foturs
g pay jo 5. Iperepse vimnl war work mow with
methods improvements,.  Write for details now.
INDUSTRIAL ENGINEERING COLLEGE
4000 Washington, Chicage (24} Hlingis

GENUINE U.S. BARGAINS

0. D. WOOL BLANKETS [USED) . « 52 H
McCLELLAN SADDLES (UBED] . . « 5.8
U, 5. ARMY PUP TEMTS (USED) . . . 3. !"-'
Slights Used Army Caisson Whecls :’ll'!h
Axles, 'SE7 hioh e th Aule
1y Wi e ol | 1

Thowsands um:m:r Bargains in Military, Outdoar
& 3port Goods bor Hungter, Farmer Scour Szad l'ﬁg
for 32-page catalog returncd with firse onder.

A amd N SUPPLY CoO,
4724 LESTER ST. RICHMOND. VA,

Fand for FREE estabpg of 182 puges, popicesly  ilbes-
erubeid, Non-rovalty Fl-u slen tewind plays on o per-
aliy o, Flay bk sxchazgn. ow- s

re nutionslly |*r|m.|u for giesir kigh wual lkw,

.ﬂ.-l.p:iullu'i denma pewepaper, = Lagnisppe, =il is lros,
1569 Ridge Ave- Evandien, IIL
LEAR N MACHINIST TRADE
Also short, spaeclal
Shop couwrses for essential War jobs. Learn on
ALLIED SCREW MACHINE Ed. tscmnql Griw, lﬂu‘l 'Ill' Lllw 'ﬂhlr\-uﬂ (LA
JIU=JITSU 7Y ooty
Guarantesd Learn Eazily Quickly step by sten. Send
10e to=day for triel leszon, full details,

-ﬂ* FETERSON & COMPANY
TOOL & DIE MAKING
l in complotely equlpped Shops.
actual Shop work. For FREE BOOK, write Dep't PM-12.
THE BIG GUY
MODERN SCHOOL OF JIU-JITSU, Dpt. A, 5 W, 52 Sk, N. ¥. 13

SIGHT-TRATNING

I:|r.||‘-mw.ll-.
rosulis now, WRITE: Dept, MIZ -
Ave., Las Angeles 37, Calif,

techinl e I"‘- fn'lll:HI'V | 43 IE

057 Buditg

| Ple-ae send me your FREE Sksht Chart will

Instructions.
| Mdame

I Adhirees
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HELLD, SOM.
SPEMDIMG THE

WORK-BENCH A%

| WhS JUST THAT THAT L WAS
EVEMIMNG AT YOUR| | READIMG THIS || TEACHING TAXIDERMY WHEN

HOBTHWESTERM || YEARS AGD. | OFTEN WANT
SCHOOL OF TAXIDERMY. (| ED TD LEARM IT H‘.I"SELFf
IT 5AYS THAT MOUNTING BIRDS kr;p—_—_ ——

ANMD ANIMALS 1S A GREAT HOBBY IF

FOR THE MAN WITH A WGRI.

COME IN, DAD. || WELL, SOM, | DO KNOW

AD OF THE | ' WAS YOUR ACE—THIRTY

IT% AS 1HT'£R.'E‘5TIN£|
ASIT SOUNDS, I™ AT
LEAST GOING TO 1NVESTI
GATE. AMD | COULD SURE
USE SOME EXTRA MONEY
RICHT MW —ALICE WANTS
A HEW DRESS AMD p—
I'D LIKE A HEW

SET OF

(7 CUESS I'LL ASK. DAD

MOT 9O BAD FOR

A BEGINMER. THERE'S
A LAMD THAT WILL LODK
DAMTNY 1M MY DEN,

TO DROP OWVER
TOMIGHT AMND ﬁ.

Sy BOB, you')
CERTAIMLY EI!ID
TAKE U TaxXiD

ERMY
i |-_Ara'ul:st' DH.‘.I 'T
b, ¥OUY

| SURE DiD. I'VE
MADE AND SOLD A
BUNCH OF BOOK-ENDS,
MIRRORS AMD SO ON
TO HUNTERS FOR
THEIR DENS. AND Fuu?
SaN DAD, TAXIDERMY'S

s Phcnationery) SIS

=
-“"I'_TH.FI-‘I' SQUIRREL BOXING
GROUP |5 OME | MADE

FOR CREEM'S SPORTIMG

COODS STORE FOR A Wik~
Do DISPLAY, S0 FAR

THIS MONTH I'VE BOUGHT
THOSE THIMGS | WANTED,
AMD MADE MY ~BENCH
PM’ ME AN EXTRA ¥OH—
[ JUST FROM TAXIDERMY.

II_,@
. Y

TROPHIES FOR OTHER SPOATS- L)
MEN, BUT MOUNT MY BEST 1
OMES FOR THE DEM HERE.
WHY DAD, | HOW GET TWiICE
A% MUCH FUM FROM MY HUNT-
ING A% | USED T, YOU woulD
TOQ IF You LEARHED
TMIDERMVJ;

. il ET 50UND5
; | GREAT, SON,
! - WHEN DO
[ | 7
| = g W

Be a Taxidermlst.

Fun-Fascination-Profits

All Secrets Revealed. Learn at Home

Save Your Hunting Trophies

Mount {stuf) expertly your valunhble [‘ll‘lﬂ-‘ﬂl’d‘l‘
animals, fish, game-heads. Prescrve them just
like life. That iz Taxidermy. Lesrn at home by
mail. Decorate home and den with nature's art.
hake wundreamed-of fits in sparc time, o

our ghop,  You can, ]liau'r Win famno s o
irundtn:uut.. Investignte, [pil coupon NOW.

Fun With a Few Loads

Yea, war mokes shot-gun shells searce. But just
o few phells ohtnin o few ducks, and with tazi-
dermy, you will have the grandest hunting season
eVEer. Fqndermy in fne '|:|n|".',.'1:||:ui deseription for
men and boys. He one of our S00,000 students,
We invite young men, boye, youths.

"Eat your T'rophies and have them tog™

Mail Coupon

Or a posteard will do. No obligation on your part,
The beautiiul Book, with bundreda of entrancing
Pictures 18 Free. Don't miss your @nly Chanee to
get this remarkabie book Fres and Pestpald, Wrelte
today. BState your Age.

Northwestern School of Taxidermy
3379 Elwood Bldg. Omaha, Neh.

DECEMBER, 1943

‘Wllll Game Not Needed

s common specimens; squirrels, mb!:u.tu.
ki, pets, owls, pd.uﬂm.u—-rurtq.

chic
useful artleles like those ahown hers, M-:lun.t
them ino human and humorous positlons. This 1

and novelty taxidermy, It's fum—and
rﬂl'llhh. All Ineluded 1n our unigue lessonn, ==
t's marvelous. Write the school this minute. 2

BIG PROFITS Jrom Xourshon

Many students earn from 240 to 875 munlhhr
In spare time. Bome carn thousands of dollars
ecach year, Sportamen bring thelr trophies to ba
:'leunhlrd_ Mm{f‘lﬂ uﬂ:aﬂ&:l] nr.“nr awn

ave Eroups r ho s
ghants” wimlow display.

LEARN TAHNING

Tha lewsons teach tanni harpesa;
gole, crome leather: also Ex-
pert methods., Very profitable.

f Marthweitern Sehool of Taxidermy,
3379 Eiwood Widg., Omana, Heb.
Gentlemnen; Fleas send 88 enmce, Four fres
Afpage book on "hud: without, say
ahiligntlon on m ma h-.--l I ean
learn Besntifie 'i‘l-tuhrwl

Nomd cocssanansnannsssssssdasssisananmnninss




ELECTRICIANS! RADIO MEN!

Earn More Money!
ELECTRICAL
qgﬂfd’”“ and RADIO

. TROUBLE
7., SHOOTING
< MANUAL

GUARANTEED BY
COYNE

Yours 5 Days Free

- Nepded by war workers, maintennmnos
men, beginners, old tmers] Nothing
else like it Saves time, belps badst vour
DEV .« s & GI{} AT BOOKS 1IN ONE!
su n 1. New Stepeby-Step Trouble Shooting
Course. I, 500 Shop Prints. 3. Hlec.-
Radio Dictionary. 4. Spare Time Jobs.
FHEEI 1 yr. Technical Counsel by
= makl from COVNE staff, on
trouble-shooting problems,

Shop Prints | SEND MO MONEYE Ses offer below.
-How to read ::mmfartwn |uar.:ntm:d by flmaua

COYMNE *Learn = af-Dnlnﬂ“

andusethem | trical School. Rush coupon nowl

HOOL
ge 12, . DGIIPQLL_ 1

'---.F'-'-T;:_'
t EEE
§iw
sef

©) BIG BUILDING BOOKS

SHIPPED

FREE ror
EXAMINATION

Learn to deaw plans, estimate, be a live-wire builder, do remodel-
ing, Ltake conteacting jobs, These 9 pructical, profusely [Husteated
books ecover sohjesta that will help you o get more work ond
make more money. Architeetural design and drowing, estimating,
steel sgquare, roof frnming, consiroction, pointing and decorating,
heating, air-conditioning, concrete forms and many other sub-
jectas are included,

BETTER JOBS — BETTER PAY UP-TO-DATE

Hoop busy now mt good poy, and be prepared E D IT I n H
for after-war hoilding boom. Big opportonitied  These books are
are alwnys for MEN WHO ENOW HOW. These the most up-to-

books supply quick, easily understond tralning  dSteand camplete |

(:] =
and handy, peTmae Rt reference  information ﬁ"fr..,’é‘""n'r‘."" rEn

that helpe molve boilding problems. many subjects.
Coupon Brings Nine Books FREE For Examination

AH!RIHN‘ TECHNICAL SOCIETY Vecational Puh1||lwn -hi“ 1E98

Bept. Q01 Drexel at SHth Street. ¥, 10
¥i -LI @ s Mo edigkan of your sine big Beak "!Il-ullnﬂm- H.il.l allsg,
‘murjmsrph:nm Iltlﬂu sny I:qI'I:.:n h““l‘:ruj. I will jll (11 dﬂlvhr :‘]ur:ﬂ
only, and i fally |“ 2] d-;r-, I will send you & Ber that anly
ul' 3 FE00 B vAld, T am ant ohilzsted fu any

L0 & month, u-ﬂ the
way unlos I heep the

{I"ﬂ' FivamrmrEr R —-— e
Meass nitarh a leiise VliF @ae, aeeumto iplover's name .l:mi q.dﬂ
and that of b beast one business men &4 & relerenop.  Men in service, sl pless give

sttt il P

Say you sew it in Popular Mechanical

32A

FALSE TEETH
FITTIGHT 7

wnh

Soften DENTYTE by warming
=spread it on your plate —
put in mouth and bite fo
make a perfect impression.
Remove plate—and allow
few minutes to “'set™, You
Eet an absolutely perfect fit.
ore gums vanish—=no mora
sllpp n nr loose teeth.
is firm but resili-

tnt. Ea-ch lining lasts for $I
bl

months. iImmediately remov-
able with fingers.Fullsize jar

=lxyear's undreamed of come 10 e,
fort perplatel, postpald only  Agents wonied
Positively Guaronised everywhars

Dental Products Corp., Depl, Pid.-'l-ll_. Manheim, Pa. -

413 Pages
Profusely lllustrated

FIVE ACRES

and Independence

A PRACTICAL GUIDE TO

THE SELECTION AND

MANAGEMENT OF A
SMALL FARM

Bjr M. G. Kains

s ML S, formorly Spocial
l;rw l;luHurlll af U. 8. Depl.
of Agriculture, f

L1 OF US long some doy fo
A OWH L. ¥ 1,
h o ..

b fram
n many pltfal Y y
s mre many tried sl proved
AicedEA,

i At
mnd 1IIH.|:"

ﬂﬂl:‘iz 5|3. Pnﬂnmdm I.I.S-..ﬁ 10u1:||]|‘:l.| 2, 12 TH). ﬂ:rder Today

POPULAR MECHANICS PRESS onilna®s.” “eiass

WE MEND MEN BY AUTO-MATIC
7 JITE ARMS & LEGS =500
w".'ll F-ul‘t .ﬁdJB 1-‘|.r|1|1'|fq E:n!.[ru]{'j‘ﬁuﬁgrhsfs Cash or Terms.

TRLUE! @ive Full Details.
WGHMI‘N CO., 718-P, THIRD AV, 50, MINNEAPOLIS-15, MINN, U_5.A.

I!III PLASTH
T

ANLUTFACTLUHE
WErILY ar
i ¥orile
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WITH EVERY COPY
OF NEW COURSE ON

COMPLETE

Imcludes Course
AND Chaking
Glick Frae of
Exira Chargs

FEW HOURS gpent now
practicing Commande Jiu-
Jitsa may save your life or your
property when you are attneked
=5 MY Save You or Your loved
ones from severe injury. The

real heroes are not the men of brawn, but the
ones who have the “know how"—men who can
nse their heads in a cool, sure, swift, and knowing
wny when an emergeney enlls for someone to step
forward and take the situstion in hand,

WILCOX & FOLLETT CO., Dept. 212
1255 5. Wabash Ave., Chicage 5, Il

DECEMEER, 1943

THIS MAN
\ IS HELPLESS

/7 \

\
Fesliive holds an ankles, arms; neck, head
and gralch — galmed in a Nlosh with omoz=-

ing Jungle Choking Stick Technigue.
Amaging in Defepss — Deadly in Atackl

el
with ths Chehing
Sthalh in ths Manie

Latest, Newest — Clearly Explained in WORDS and
PHOTOS by a Famous U.5. Marine Corps Instructor

ON'T fear bullles]  When
thraditened By someone
twice your dize and weight

—m “murprise’’ Commandoe hold
will enable you to use the bully's
own strengih to throw him vio-

move with the Malay Chokleg
Stick mokes you master of any
gituntion. Especinlly valuahle for
service men, Flunt Guards, Po-
lice, and Detective Oificers.

MORE THAW 150 HOLDS,
THROWS, ANO BLOWS

— lently to his back. Commamio
ILLUSTRATED WITH CLENR Jin-Jit=u teaches how u little man MALAY JUNGLE

HEW PHOTOS & DRAWINGS can even knock n bully uncons
moious by o single bluw with the

wdge of his hand,

Thin is the authentio course
in Commanado Jiu-Jiten with every
old mnd new hold, blow, and
“eheow!'" illestrated s more than
160 ¢lonr denwinga and actual
E]‘I.Oll:lfmnhn. It takes the mystery out of Jiu=
itau and makes it easy for anyone 1o learn guickly.

First, you see pictured the form of attnck with
fist, knife, club o pisiol, Second, the defense is
illiastrated with the surprise ""Disaren®™ hold that
makes the Bully drop his weapon or suffer o broken
arm or leg. Third, the “Throw'' that exibles you
to use the holly's own strengil agninst him and
stand on your fect unroffled whilo he
stroggles  for bresth or nurses a
banged head.

FIRST TIME EVER PUBLISHED

Mew Choking Stick Techiigue leanrmed
from Savage Malay Jungle Fight-
pra, Exnet instrections folly il-
Iustented for weing the vicious
nnd dendly Malay Choking Stick.
Defenses, holds, throws, amd dis-
abling blows pever belore put
in published form. A “‘Aash™

CHOKING STICK FREE
to those who hurry

Wa have s limited sopply of
practice Choking Sticks—sama
type wa used in Malay Jungle,
und exnetly the same ng used for
photographs in this Commando
Course in Jig=Jitew, A L-nmil-rah
uaeful, wuenpon that makes o one
man ‘hlitz™ in the bhands of
those who learn its use, NOTE:
Must ot bo placed in the hands
of children or irresponsible per-
pons, This iz not o plaything,
but o deadly weapon,

BY A FAMDUS U. 5.
MARINE INSTRUCTOR

uf Ohoking Stleka is gone

Send now. Fill in the cou-
pon, send cash, money order, or
check, and we will prepy post=
age. Or, If you prefer, pot an X
in the COD sguare and we will
ghip Commando Book AND Cliok-
ing Stick, for $1.98 plua COD
chorges amd postoge.  Propore
now ppd be the “man of the
hour™ when the timo comes.

Du.'-.'"r wait uniil the supply

WILCOX & FOLLETT CO., Dopt. 212
1255 5, Wabash Ave., Chicago (5}, L

¢y ABEOLUTELY FREE of EXTRA CHARGE, one Jungle
i_q'm;.d “?"ql_?ﬁh%rb Ii.';u;l;n‘i with o copy of e New Delenss M;uuu.‘l
of Ceusamnne s .u.u-flu:u. inckuding more than 150 photographs ane

AW 'y mnd womeni and inchmilng e never Mg inre
::.Tl'll:i'lgiﬁ:-u 'i.1.:.’-',1-'§1' rmlllln.-. nnd Ctthrowst  now rnmlll- poasible by
use of the Juzgle Chokimge Stick. Total cobl. 1.8,

Send abave ©OD for F1.98
I:l alﬁﬁé:!u,i"urmw!}ﬁnrn-ﬁg; iulln Ul fees and charges. [
postage. will pay postmon.

HNAME
ADDRESS

GETE . s annn
IE;Lu-L—b!’Nm

33A



e and you l choess
nalured alone. For
Ged”; yel ne || i

'||| a g |

are ||.'-w [ 1] H-l:l.r plasis spot -Jl.J
stianger producis T ey can da

FLAM MOW!E Deiign far Pair-War

made eosior with Hobart's pew
“Practicnl Besign for Are Wilding',

. 1 .
H an R l Ask fe bo ploced on the malling Hit

'-'SfmpthfEQ L e recedve this free dosign service, i
ARC WELDERS RUITHETUEGH T MECR FEN ) iz igngy,

HOBART "One of rhe Worlds targes? Builders of Are weidars.,”

ﬁ ATENTS

AND TRADE MARKS
C.A.SNOWE CO.

Reglistered Patenl Aitorueys Sinece J1875

ELECTRICITY

# AUDELS HANDY BOOK OF ELECTRICITY Write for Free Besk and “Certification of lnvention” form
s HANDY For Engineers, Electricians, Srudents and all inter-

ested in Blectricity. A quick, simplified, ready
ef 'cnl:r vmgnumpler.c:mmx[m
. ndd practscal informuation. By
understand. A feliable au-

thml:y and a handy helper
that answiers JFoUr questions,

# INSIDE TRADE

42T SHI!IW BIIILI!IING WASHIHOTOH i, b. C.

[ PATENT YO

SEND FOR FRE

SIIE

INFORMATION ON : ; ind Bidg., e . Washinglen, 1. £,
&Eﬂﬁﬂ"?ﬁﬁﬁﬁ ATENTE Protect Your ldea: my

M otorseArmas Beturmw FREEE my “"PROOF
ﬁuf‘w“?fdaﬁﬂ Rerair-ite OF INVENTION" folder. Exceptional Personal
ing Diagrama ~ House Lighting = Service. Bxoellent Beferences. Egtahlished 1908,
Puser Wiring~Cable Splicing E. E. VRODMAM, 571 Woodward Eldg., WASH., D, C.

e e ITALIAN ACCORDIONS

# Elevatora = Electric Cranes ~
Railways=Bells~Sign Flashers-
Hnid Mude Very besi. Lowest prices. Buy DHreest from F
and Save Moasy, Herd pamie and sddress for FREE --:-I--r..

Telnphm!ﬂlmltmn"ﬂﬂﬂlﬂ Prine
CIP1HHMT1?EB IE Cone
ditioning~H] Burners=Air Come

rl_‘,a.snrsr-w:ﬂd:lng. and many ITALIA & P. SOPRANI ACC. MFG. CO.
|'-'Imnnﬂl Explained =0 £31 W.POLK ST.,  DEPT. PM-1%, CHICAGD, ILL.
¥yo Jcanung:
= 1330 PAGES .y Lh::mm:mmfﬂrmﬂf simply
..." 2600 ILLUS. 6llin and mail the FREE COUPDN below. Hn"E‘ l- nn““"s cu'l[s
R Y A T WE BUY ot rop tn et st st ko

Flansn nend = Audeln Hund, af Pract 230 for Book Cotalor Jnl I"r L q ] .
o i o b % 1 wul -nd fc Tor Beak Cotalop, and Price Lias wod 8 m s Subscrip
f‘ouji in T rlll:.uu than g1 muﬂl-hl.l' ﬂnﬂ OuUTDOOR EHTERPIIEH l:ﬂ BV 54, PEARL RIVER, M. ¥.

'_ FREE for HEAD COLDS MISERIES

Adidross NASAL CATARRH =

Dl gatlon. T you sitfer hoad sold elserbs, by famsus KONDONE
'\I.’n‘.L JELLY. At drogsisia FHEE HAMPLE, !
Rafes EKondon's, Dept. B-2Z, 3008 Nicollet, Minnsapelis & Minn, |

FIERE ARMS AND LEGS!

Light, correcily fitted, strong and com-

fortable, Nateral appearance.
Broces for all deformities.
Beientific design. Fair Termas,

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

READ FOR
PROFIT!

LEARN maxinc GAIITOOHIIE

IN SPARE TIME — by Easy Picture Chart Method
Hlmr Himpliies '|'|-|1Ivm| iliat llllh I:ullll.'d lrhll:l crc'll-'n'u ok
1% leh, Froe

T & ckieR, LT R L
nie muulq Sitei bar Foblers,® Nl,r m.:.r- '\u ¢ Beemms,

*=The Neighbors, i amdl I r.-l!"u.'r* Earn while léarns
ing. Sewd 10¢ Tor Picture Chort (00 fost your abiiiiy
and full details,  [Siate age.)

THE LANDON SCHOOL, 4312 Mational Bidg., Clevaland 14, Obin

BUGCHSTEIN-MEDGALF

Always write your mame and full address
clearly when answering advertisements.

‘To ProTECT YoUur INVENTION | Pe thik corprore, NOW

Delays aTe dangerons and may be very pr tly aa to la entahill 302-D Columbian Bldg.,
-mnun-l;r.t I'-'fy iﬁﬁul aﬁg-ﬂf: n.uudrﬂ pn?:n;pclﬁn?n;tnl my 7 bflt:.t-1“r5|f..ﬂr' if ] L F Rﬂ-ﬂdﬂlph Washington, D. C.
m1n1£un?natner:t'mnga fgﬁwﬂﬁhfﬁmﬁ {r?f-%cwfeducnunngil m';ce- 1 wiil Plenss gend ma &t onos, trﬁ'uﬁi charae, Nﬂ

penil me n model or arawing, or skeich send my ' Hecord of Iovention™ form, page bookler and ™ Reoo Iovention
Bnd desaiption of your invention, mod Cver 40 years experience a8 o Heglstered .I
'b.DO. 1 will make s search and report atent Attorney.) MAMO, s sesssnsnpBs s sisnsERsrEaarens snsn -

A PERSONAL CONFIDENTIAL PATENT SERVICE- [ e s
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I'l.-rl.ull'n"

kmown

Prepare  jor the

future.

Get ready pow for an in-

career  in  Radie,

Electronics
and Televigion, the gigantie Indeatry now
im its entirety os R-A-D0-00-N-
I-C-8, The field of Today and Tomorrow!

SHOP METHOD HCME TRAINING

BY A REAL, ESTABLISHED TECHMICAL TRADE SCHOOL

GET READY FOR YOUR OPPORTUNITY ...
IT’S HERE! Radio technical men are needed every-

where ; afield in action, and at home in industry | Trained men are
needed in the Army, Navy and Air and Signal Corps, Government e
fense Service and Civilian fields. Now, in answer to repeated demands
for Trained Radio Technicians, National Schools has extended its
famous Shop Methods so you can qualify right at home. You can quickly
prepare to be of greatest service to your country and yourself, Yes,
right at home, in your spure time. National's time=tested plan of Home
Training will definitely establish wou, in n short time, 80 vou ean hold
a good job in this l'asﬂtml.ilng field, Furthermore, you become equipped
for an even bigger eareer in the yvears of reconstruction after the war,

COMMAND ANY
OF THESE JOBS

Radio Expert
Elgctronics Engineer
Radic Broadeasting
Studio Technician
TelevisionTechniclan
Aviation Radio
Ship & Harbar Radio
Remanufacture
Industrial Sound

.

KEEP PRESENT JOB

Regardless of previous education or age, you can Train for Hadlo.

Continue your present johb.

Ernrn while vyou learn.

MNATIONAL GRADUATES
WIM GOOD JOBS

Radie Lab, Speclalise

T gob @ job with Infermational Teir-
Phote & Radio Co. dn thedr Taboraiory
developing rew Hadio egulpaant, 112

o o galary foh "

Drouglas Netlen, Jumakea, N, Y.

National Trabuing Helpe
* Prroandedd fo fisfractor fm
lrcadl Amalysds af IF, S,
Army Adr Corps kere, Yol
hase J'u'!ﬁwd e amdd ere
rexpanstile for my sirecess.”™
Leland Ciflum,

Beott Fleld, 1linoks

WHILE LEARMING

I =uhiect to

Military Service, all the more important that you get pre-training.

FREE
LESSON

& OPPORTUNITY RODK

Mall Coupon for new Op-
oty loek wilch gives
full details aboul Uhie BEE
future of  Fadio,  Elec
iroTies and Television, pnd
Iy you cnn gualify, Alsa
Free ~ Lesson 10 (CEaOn:
siruil hOW eASY YO Can
lenrm, Moo obligstion,

DECEMEER, 1943

Los Angeles
California

TETARLIZHED
19035

Hational Schools, Dept. Pa-i2
4000 So. Figueroa, Los Angeles, Calif, Pasts on peany postel} |

Mail me FREE, witheut gbligation, one Lesson ond Opporfunity
Baak, wirh full detaili obaul bow | CAN be<ame a RADHD Tecknicsan.

HAME

ELECTRONICS

TELEVISION
now/

More than 50,000,000 Redios in use. More thang
over bofore, booauss of the shortage of new equip=
et they must be serviced. Over 200 Brondonsting
Stuwdios employ troloed Raodio "!'n-chnici'.m-s._ Eah‘_ﬂ-
tronics, o whole new industey, based on Hodio prin-
ciples, s growing at an amazing pace, 'Iv:ll-'-'lul!:m,
toen, whll soon need lts own corps of troioed men.
Get Heady MNOW. Here iz yvour opporiunily to got
into w permonent field of fascinating and profitable
employment.

TRAIN DURING MILITARY
SERVICE

Prepare for Radioc Service [n Army
and Navy, In U, 8. Gov'i. serviee you
Install, opernte and malntain most
technicnl equipment such as  accret
plirn=high frequency apparntus to lo-
cate airplanes, submarines, ete. Get
promolion in rank asd increased pay
almost from the starl.

BIG OPPORTUMITY FOR
NATIONAL GRADUATES

For &8 yoars National Schoosls has tealned ambitious
men for Top Pay irades. Sguarely behind voo are
the mitdern, completely-eguipped Troining Shops of
Natlonal whore we pra-test and prove avery Inatrue-
thod =edt Lo ¥ou, Troining in your home is compar-
able to wotual laboratory practice.

GET ON THE TECHHICAL FRONT

Unigue training facllities give you
Home Training based on Resident
School Bhop  principles—mothods
nat avallable from any other source,
o our Enowledge. You'll be amazed
|\ when youn receive our Free Lesson

\ end full detalls, MAIL THE COUPON
\ TODAY

RADIO EQUIPMENT

%?B-ﬂ\ INELUDED
| s You receive modern ex-

perimental apparstos.

[Mail in envelope or

AGE




WANT AD
. MEDIUM

Adveriisements in this u'r'llnn.. a5 unis ner

each inseriion, minimom 10
payable in advance

worid, wards,

To be inseried wnder |!‘n'clrm' clussificalion
in January issoe, copy = d be in owr offica
"lﬂ\'EM‘l’r Bilh

Junpary issue on sale December 1st

Fopular Mechanles azine, 200 East On=
taris Bivect, Chicaver Tilinols

h.guh-r Mechanics
Mr, Johnson:

ith the response, wh
Thing, none hus hien moce
P!'.Ih
are on
ing numbers, especial

i.'ﬂrmml letter on file in our office)

AUTOMOBILES, MIDGET CARS

1943 IGNITION SBupercharger $3.50.
ﬁ:ck sl‘.a.rtln mllungc. l'i'[:{_ EG Snles
g Co., ahn 5t.. New acr

SEMDN tl 00 For large phnr.ﬁrrnph:: culs
showing midgets, racing cars, speed boats,
speed eqguipment, guilck r:rmnie gear boxes
for i ts, overdrive tronsmission for
hydroplanes 235 and under. and price
sheet. R & R Mfg. Co.. Rebert M, HRoal,
Box 546, Anderson. Indinna. G

EXTREMELY $irn];|ll: method af high
rate battery chorging, 10 Lo 150 ampores,
Omarage and service stations can assomble
from  materinls in  sfock, Easy aimple
plans $2.00. Easrl Clifford, 585 20th St.,
Oakland, Calif.

RENEW Car batieries inexpensively, In-
t :umﬁ §1.00, Fopular Service, Racine,

AUT

'OMOBILE Racing book, Afth edi-
tion. well illustrated. Instructions on
building bodies, (rames, engines. Ford A
nnd B converalons. Flans, AAA rtules,
l?mlﬂmu?smﬁ acister racing, Ledianap-

podipaid, $1.15 C.O.D. Ray

Euns, Dept. 47, mdmum'ii:lu Cincinnnti,
Dhio.

P‘RﬂFEﬂEIUNAL Midget racers, motar-

seooters; midget cars. Parts, plans. Hand-

1 o
Sk gy 4 ooy plgos e

AUTO BUPPLIES AND EQUIPMENT

NOW you can save your battery enbles,
Inture steady flow current to ignition and
lighting system. Used by nation's largest
truck ?.!)I:Tltm‘& over period of years for
more cficient operation, Guarnnteed check
carrdalon, Baves generators, batleries, met-
al. Easy to install. Obtain this valuabie
frutmllm for fcw cents.  Worth many

irmes their cost. Just ask for *'No-Koroede™

{chomicall mate-d: Battery Washers. A
Eeen pr any Western .‘.15!-0 $1£|ﬂ:-r
Store, or rnalh.-d upan receipt BETL
Distributing Gmrl,pn:l:l:.'. 1680 lnn Lnus An-
geles (28), Calif,

Mufflers, Callfornia combination
ael V-8, iu:rel.uf.u power, saves gosaline,
brautliul deep tone, biack finksh complote
M), Clymerite Anest aluminoum pistons
finiahed oversizes or semi V-8 or Model A
52,00 cach, Cl:.rmt‘r 5 ilsht-w §4.78, Mo-
tor scoalers. Catal de. Clymers, 307 W,
Fico, Los Angeles ] EE

1,000 MOTORISTS Nudrd to make gas
ERVInE test, Up to 309 aavings, For fres
test BT WTite \rRﬂl-'ITl-l-tl-l'- Carburetor Go.,
TaLT-HE0 W, Stante SL., Wmm’ntmn ‘WH.

OPERATE Cars, trucl;s tra-ctuu.
Eines with wood or 1 gas, 1% pries aof
asollne, uuaml\'elr used in Europe,
Lutcl detailed information $1.00. F. M.

Hurris, Westby, Wisconsin,

B.MI'E Oaaoline and your motor., T
Erm'ud ociane hyperlabs, the synchronistic
yperlibeie motor fortifving super fuel en-
ergizer, Bend one dollar for miles of
ootane h;'rmrlu.'bn
A:enm winied, {.o back guarnntee,
Hyperlube Co., Bax 48, tig Island, W, ¥.

THIE Victory Iga-snl.lm: weonamizer will
Increass ur mileage on any ear, bus or

o=

motor  maintenance,

truck to 31% or better. Bend 25¢ coins for
complete errLlIrd instructions. d:u‘rnms.
Modern  Advancement, G.P.Q, 074,

MNew York 1. N. ¥.

WHIRLGAS T‘llrhlnl.bur. 81, gives Burs
risingly leasing econcomlical motor per-
OTTTRINCS Epinning and va ﬂﬂﬂ CAr=-
buretor mixture. Wrench ins min=
utes, Give auto make, Yeor. .Innu Hﬁnle:r.
5719 Lorsine, Detroit 8. Mich,

J6A POPULAR MECHANICS

mrniu Outfits for auto parts. Con-
nu:c:ct;_‘ul n ha.._tnr.arr. Mo ta.nﬁn “;tﬂi'.l Free
particula Emnt.s
Ave. J, neca.l.ur 1 e
CATAIJEI?I of hE]l.‘lI."I.II books free.  Send
nume and  nddress opular Mrehanics
Press, (C-43), 200 E, Gnurl.u. Chicago.

AUTD TRAILERS

PLANS £1.00 Each. Haijss, t. camp,
ut:l]:ltf trallers. Catalog 10e 5.“%; Dan.d_vr,,
25-A, Waeusan, Wisconsin.

MOTORCYCLES, BICYCLES, MOTOR-
BUDOTERS AND BUFPFLIES

BICYCLES. America's largest distribo-
tars for reconditioned, new bloyeles,
required. Schwinn cycle
for er.unnmiﬂ.l local delivery

oods, nr vorages, hardware, and
other commodities, ﬁ:m:pl,utu with basket,
£46.05. Immedia elivery. Bend dime
fot cirenlurs, Cyele Transport Co., Dept.
0, 1241 8o, Michigan Ave., Chicago 5. 11l

N'E‘W And used parts, pistons, chaln for
Hl-rbur; -Davidson mutnrmlmnleu McCann's,
3104 Texns Sirect, El Paso, Texas.

No priarity metded, %«::ﬂc mnﬂﬂﬂ pﬁ?&
Bunset. Hn11[wgon. 28 l::lnl‘ill'-nmlu.u“'

MOTOROVOLE Pari, nd  uscd.
List lor. R G H o s R
'll.
THOW Tl:l bulld scooters, otc. Large man-
ual $1.00. Ilustrated citeulars 10c, Crafts-
mann Books, Hox 1153, Milwaukee, Wis.

CONVERT Your bike into am elecirie
molorbike, Simple, practical. $1.00 brings
drawings,  specilications,  instructions,
Mowery, Box 84, Lancaster, Penna,

IIDTGRCY{:LE Boak—183 pige manual

estions-Answers™  complete  servieing
l ormation Harlevs, Indinns, Hendersons,

Bervlmln Villiers inl:]udm war m:u:]rL:
5110, ""Motorcyolist's §1.50,
“Two-Stroke Hnum:rc]u HI!-LEI:’—
enl Muiurqclmg Facta'” ll uﬂ “r At

bile Racin 10, ‘“'Modern Motercyole

Munhlmna AN E

d Tuning." 435 pa
care American, Rt u "5'

glish mmurﬁrclea &2.50,
with drawings, upul.nuunm ; Army
Jeep, German war motorcycles sa:m. AlL
poatpald, Glym.eu 30T W. Pico, Los An-
mlu 16, Calif

EELS Ju:ld tires far molor scooiers
‘nﬁclﬂl pnru nnd tires, 10 x 2.75 whee|

bearlng, 38,85, Semi-solid
E" war mhhﬂ. l.nrmt bleyele stock in
nited Stmtes. Send dime for list. Cyele

Transport Co., 1341

Bo. Michigan Ave,
Chicago 5, Illinois, &1E:s

pictures, Bulld your own easi

nul bunn 2307 Elmwood, BufTalo, M.

100 MILES Gallon| Motor-scooters, mo-
torcyeles, Whizzer bicycle engines, midget
nlltnl:ﬂn'hLlEB mnuue engines. No prior-
{r Full information, prices
Jl uliﬂtcﬂ nhlw one dime, L‘l:'meru 3

Pico, Los Angeles 16, Calif

valniﬁdm 13 Bnilépc?t“g:‘u;l!rmﬁn‘nﬁp a?c:
R. G. Klauser, Shelbyville, il

ELECITRIU Bikes use no gas, 53.00 hﬂ%l

PLANS, Druw'h'lﬁx specifications, In-
aL‘mtt:mu Tar building attractive motor-
soogter complete %200, For elestrically
driven bicyele I-]I!rl:r Postpaid.  Olymers,
307 W. Pioo, Loa Angeles 15, Calif.

"MODERN Matorcyels Ilerﬂin'l:dq " 4356
pages, 200 illustrations. Extensively cov-
ers—operatin maintenance, and eom-
plete recanditioning, Amerienn and British
motoreyeles. Invaluable to motoreyele rid-
ers or mechanics. $2.50 pmtvnld. HMichol-
gon_Hrothers, Saskatoon,

RECAP Malor-scoalet llrgl. In!'mr.lm
folders 10c. Clymers, 307 W. Pioo, Los
Angeles 16, Calif.

the

zine, 208 E. Ontarle S5i., Chiea
e have been surprised
lained from our advertising in Popular Mechanics.
have been forced fo suspend oor sdvertising perindlieuugr n order to
hnnlﬂ:ﬁ. In all eur emrl:nm of
eciive, covering the widest wariely of hobbies,
to all men and women, than your mag wpular

o to ilhllh lhe number of replies Lo our a.di, duoe to the ever increas=
¥ when materinis

u.ur. In &h Fa r H:r:hlhlu is really a ““go-pelier’
Classl nuﬁ 'l!hlnj:lnr yau, we beg lo remain, =

age, TIL
at the overwhel ull
The fﬂ:l- mmuiir;?l-h‘:lﬁ
up
TEr=

Mechanics, Wo

are hard to Flt and boyers are
“IIII‘ whe use

L
t?lmu A I'mu. Mer,
AVIATION

RE—gualit uick service—

for ahds bﬂnu nirerafl Eﬂlc B,stm
tory lists free. Ford aircocl
M.u\'trainh d!-mm 28c. lttuatmt.ed ]Jt.—

ornture, etig ht
tested, 86,00, Btandard a..-.-mcmrt %‘
mth "I‘e!tu
" AIRCRAFT Altimeters D00 ft. $3.95
or 8,000 mE‘tEI.'! Sl 95, Revolution indica-=
tors D-2400 M $3.95. Pitch bank
Indicators,

and

S heutons Elncr-rlrv-nllr illuminated $2.95.
nd new, guaranteed, r Transport,
Garden City, !'-_F

ATRPLANES :I.Iﬁ Up. Motors, crackups,
parts. Bend 35¢ for latest war-bargnin
catalogue, Used Alreraft Directory, .E
eng, Ohia,

KEW Lighiplune and sportplane man-
nal. Blueprints for lghiplans gliders
pontoons, cic. Ilustrated Péu:ulu.i ﬂnc:
%r:nl‘u.m.a.nh Books, Box 1153, Hllwme&

5

“"A PRACTICAL n
lete, llustrated, Mrmﬂ.

Mcb&ml:ﬂ.thrm Chin,

IRCRAFT Drafting, fundamenta 28
project sheets, I‘u:ll Inatructions. ]In:lgﬁ ar
school, Elementa :;{ d'ramnsjarr.-requlam
one . 616 City
Parlk Ave,, New Orleans, La.

PICTUERE Histary of airplanes (all na-
tlons) 19023-1043; fascinating, instructive;
256 for sample plcture and list. Aircraft
on Parade, Box PRMT7831, Del Valle Sta.,
Los Angoles.

FOUR Cylinder Indian engine with pro-
FIJE'I.IEET t'i.'E Storms, 190 Broadway, Ashe-

BATTERIES, GENERATORSE, ETC.

EDISON Batterlea, Light Power, Pif-
teen year life, Five year guarantes. Com-
gLétE' lighting plasts. Free literatore. Sees

l,\" Company, 321 Yonkers Avenus, Yon-
. New York,

WELDING, SOLDERING, PLATING

WELDING, Cutting, alreraft welding
nm!id Mdeanl' equipment., ﬂ?:trlc 0".;#
welders uperior  Oxy-Acetylene
Hamilton, Ghio, b

NEW Model electric welder 110 volt
a.e-de; will weld all metals: easy
use; full directions. Complete with power
unit, Oame and metallic are attachments,
mrbnnu. fluxes. rods. mask: all for £18.95

Onh' SLu%?d

TUsed by the navy, Marvel Electro Welder
E:ﬂt; Co,, 193-AY Center 8t., New Yook
i

BUILD d.c. Arcwelder without rumnd;—
Ing armaturs. Plans $1.00 e 25 to

amperes {from vehicle motors. light nlnnl
nerators, sutemobile starter-genernbors,
e]du:'rs C]uh _AB-3432 L! Mart, Chisagao,

IN'D TAL 8h farm, garage—
olectric welders. 110,/220 volt n.c. Cuar-
anteed machines for heavy production or
Hght Jobs. CGarage and farm special 12§
amp, welder for general repairs.
808,00 f.0b, Chicago. m,g.ll““ supplies
and instructions Included.

3600 amps. Clrealars.  Priority AA-5 re-
?laf“d "-'-'Jl.ll.nrr;u Bales Co., Box 4100,
. DTegar,

1341-A “E-BL.."

COAT Eiet:mr.: welding rods 1c 1b. Weld
white metal {di-cast), kn bri
Plana £1.00, OCircalar,

Mapa, Californ
SLIGHTLY Used arc welders, Recom-

m-ended by EA.  CGuarantesd, Forney
I'Fm'[. Collins, Colo.

hﬂﬂ erdrrs wanted by the thousands,

Learn with 518 page lessons manual. Over

how-to-do-it  photos £1.00 copy,
Monev-back guarantee. Hobartweld, Box
M-1234, Troy, Ohle. z



ELECTREICAL SUPFLIES, EQUIFMENT

FOR Motors, wrlden, n{:r.lt-urs other
electrical items.  Wrike Mig., B47
LieJday Building, !.{innuaunlls i-l

GUARANTEED Fmiw rebulit etrectrln
flat irons, 6 b, sige §6.03, Marke Co.,
2924 Logan Blvd., Chicago 47, I,

“ELEGTRIC Penoil: Wriles-cngraves all
metals.  §1.00 tpaid. Boyer MIig.,
45i5-H Cottage Grove, Chicngo,

MACHINERY, TOOLS, SUFPPFLIES

LEWIS Castings, materials apnd blue=
prints for shapers, mills and other shop
s gave up to BSOth the cost of com-
AEalle hnl&l‘ttd ufits., Hatidle many war
obs efficiently and economieally. Plain ot
semi-finished castings can be furnished
Bend 10e to eover cost of mailing catal
deseribing 23 jtems, Lewis Machine Too
Co., Box 116, Station A, Dept. M-34. Los
Angeles 31, California.

“WHIPPLE Tool Grinder, Lathe too
bits precision ground to any degree of an-
le or radius, Whipple Mig. Co., Spidt
Lake, lown. Sl

BUILD Your tractor from second-hand
automobiles. Convert your horse drawn
farm equipment into tractor drawn cquip-
ment. MNaolan's Garage, East Warcham,
BRARL o S e e

T DRILLS. We reclalm and grind your
broken and dull drills with :I'D.r.'mn' l.'[:l:!.l-
racy. Particulars free, Chaflee, 2001 Fre-
ment So., Minneapolls, Minn.

IEUI'[-'H.ETE ‘Bullding block machines

Eusy paymenis. Catnlog free.

Concrete Machina Co.. 5139 South -
tom Ave,, St Louls, Mo. Lt
WANTED: Machinery (chemical, metal-

lursinli:l mills, lnr.'-kl:t kettles and tanks,
mixers, speed reducers, motors, h,'f\ﬁlllﬂ-ﬂ-l'.'-
resses, Forward full information. M-tal-
r:lw—k ucts Co,. Mth and Moore
Philadelphin, Penna,

DIAL Indicators for sale $8.50 C.0.0.
For defense shops or machinists only.
Write Amity FProducts, Hox I41A., Wal-
tham, Mass.

RECLAIM Elull l.ult hru‘l:rn drills with
Nu-Way Drill G L‘J.r:ulnr Tree,
T“.-.E".’“.'L‘EL‘L![_[E._._*?E. BF"’.!"- e, Lowa.

BTEEL Heam trammels for draltsmen,
ﬂ:gi:nurs. ml:e.hlnics Circular froe. Clair
ﬂnln? Blythebourne Sintion,
Hrooklyn. D N

TINDEX F Eeada. for sale, W
sive. Bixt

Vory inexpen-
-two different divisions, Used
o small lathes. drill press. milling ma-
chines, ete, Make gears, hobbs, cutlers,
Etc err sccurnte, ond durable, Mot a
by defense schoals and haob-

H?L:ts Wﬂl‘.e for fres folder. Long's Ine
dex Heads, 2117 East B 84.. Torrngton,
Wyn,
HEW Caliper, direct reading. speeds up
defense work, chenp. Free ilustrated oir-
E:I:ILIEM Mtnn‘ B1l-0 East 31st. Kansas

GRI‘N‘D Drills factory socaracy u.tl.nﬂ:

E Z dril grindb gttachmenk &5.95.
Immediate delivery, . Manslacluctog
Company, 327 North California Street,

Burbank. California.

147 x5 WILLARD Lathe with gan, No
2 Prall & Whitne¥ hatd miling mochine,
four stem cone drive. Write for full par-

teulurs. Cinr:lnnltl Machinery & Supply
gmnn E. Betond B, Cloeinnati,

ORIND Drills like In.nlnr;: uktachment
far hrnnr.'hx-;uﬂ.nder Chee actory, 811-B
East 11 nsns City,

ENGINES, HDTDEE. DYNAMOS

BIG Pay joba in welding. Complote
welding lessons and reference ook 516
E:}:; . 4L lessons.  §2.00 copy, Mones-

k guarantes, Hobartweld, 1235-1,
Tror, QOhig,

W['TDINCI- Data, 225 motors, single snd

FULL El:e cuT. tu ahpTgE boat ?Ittrrn:.

blueprints. Ly trated
""Huylld n Bmt ua.ta.tu: loe {cnlm ""How
to Bulld Bonts' book, $1.00. Cleveland

Beal Blueprint Cg., Statlon A-06, Cleve-

land. Ohia.
TOUTBOARDS — Bave 1y, Ciood used
Bll‘l&lm Té=

te o ol T 5%
u mo rands
Commonwealth, Boston, Mass,

BOA esignerd are highty pald profes-
slonals. Complete course by mail. Catalog.
‘Westlawn. Montville, N, J.

ATHLETIC EQUIFMENT, BODY
BUILDING COURSES

BAR-BELLS,
Courges. Specinl

Exercise equipment,

offers! Free bosklet,
Good Barbell Co, 326i-PM Watson Rd.,
8t Louls (B}, Mo,

BUFER Ju-Jitsu—lightning defense and
attack system. Sensatiopal new home
study eourse now remdy! Learn to lick
brutea twite your sice with only your bare
hands, Free detajls, MNelson Gu, 3a1
South Wabash, Dept. 508, Chica

BE Etmn:h mual:ulnr full of pep, .\mu.:,-
o

ing new dy-building course. Write
?ﬂl:';:ﬁlt: System, Dept. M, Waterville,

EPORTING GOODSE, GUNS, FISHING
TAUKLE, ETC.

FREE! Fall “Guerantecd B.nrnln Cat-
llul,"' featuring thousands and
“hard-to-get'’' ltems: zend 25a (r\efunded.
with firsk urd.url Trade guns and ammu-
nition, of get cash, (Name your own
price.] We pay more, sell for less, bes
ClusE We hnn 1: thousands upon thousands
of new and used guns from §5 to $1000,00,
auges, calibers, mukes, We
il or trade ammunition, reels,
rods, outhoards, hlnnc:l.ln.r:t. CAMETAS,
walches, Write, describing what you have
to trade, or sell for cash! “Hnn.e back
arantee,” backed by &8 talr denl-
Elein's Sportin Mntaﬂ Klein,
503-H South Halsted C‘h!t.h.tn.

GUNBMITHING madm. learned at
home., Earn extra money repalring nelgh-
borhood’s firearms, Free caialog 15
arm and guonsmithi textbooks, Sam-=
worth, Flantersville, Seuth Caroling.

~FOXES—_Hine I ooc day. Trap slvesh
furbearers. Partleulars free. Guaranieed.
Write, Estabrook. Sherburne, Vermaont.

BEND 10c For list 100 used guns. Fray-
seih's., Willmar, Minnesota.

SHOTGUNS, Rifles, aubomatics, for do-
fense, thrget, hunting, bmtg_ht sold. trad-
ed. Bale lkst 10, Carcvlite duck decoys,
dozen $0.76.  Rudelph's. Atchison, Kansas,

“OUN Biung, plating, checking, refin-
1rj|'ihm5 Gunreblie, 223M Plant. Tampa,
arlda.

TELEVEN Oood box Lraps.
blueprints. 30c. Wesho-Uco, Box 51,
troit. Mich.

TIH-CAN Silencer makes 22 sound like
au&grn. **Teluhow"” rlﬂ.ns £L.00. Spencer

ntories, Akron 3. Ohio.

ARCHERY Equpment: Catalogus free.

Mid-West Archery, Z200-A East 75th, Chi-
cago.

Complels
De-

INDIAW Relica, beadwork, coins, curios,
minerals, old glass. Catalag G, Iodiao
Mursenum, Qsbarne. I{ulma.a.

EWORDS, Eapl daggers, tols
armer, . ilistrated [:ltu.].oi: 256, it
Abels, BE0-A Lexington Ave., New York.
FIELD GLASSES, MICEOSCOFES,

TELESCOFPES

POWERFUL Telescope lens kit—Con-
l!lsh 3" dinmoter 15?'1: focus abjective—
100X astronomical
muuut:.n dl::re:t!mu Optical p

ds six fool refracling telescope
Cuarantsed show
aturn, moons Jupi-
stars, ote.  While !HE&" last
nnlmfnid ar C.0.D. plus gﬂ
terrestind ﬂ.‘!-pl.e“,‘)e :2
Pﬁumm' Optical Company, P-13, Bunbury,
Pewan,
MICROSCOPES, Telpscopes, binoculars;
all selentific, t!!zmh:ll. lnborntory appa=
ratus—hought, exchanged, Exclesively one
business for fiftorn yenrs. Not get-rich-
guick speculators. Trial will show that we
know apparatus; highest prices paid, Har-
ry Ross, 64 Weat Broadway, New York.
HI{.‘RDSCDP‘ES Selentifie la.borl.tnrl'
equipment—bought, sold, repaired, ex-
chunged, Catalog 10c. George Hlein, 226
Filth Avende, Ne'l.' Yar
MICROSCOPES! RB!’IJ.‘EII industrial,
gmateur, accessories, We sell, buy, Topair,
cxchange. 1 uirl.r:; Invitﬂi Mational Mi-
CFOECD 118 Chambers St
MNow York. M. Y
ASTRONOMICAL Telescopes, binociulurs,
cAmeras, microscopes: bought, sald, re-
nmaired. Send 1oc for list of instruments
#ﬂ{}\ei Ruosmussen, Box 294, Amsterdam,

DOGE, PETS, BIRDE, RABBITS

RABBITS: ‘Fl-amlu.h Qiants, New Zea-
lands, Reasan IE priced.  Franklin
Young, Rl.varh-_-a:i ang Island, New York,

H‘DNEY Rafsing  rabhits, Investl I‘.¢
Folder 10c. Close Rabbitry. Tlll:ln:i‘

RAIEE Habbits, I buy them. Free bu-ut
let. Taylors Rabbit Farm, Hapeville. Ga.

ANGORA Habbits 2ghlir rmﬂtnblc
Woal $8 50 pound., Send or !tﬂ'atu:\:.
markets, prices. White's Rabhbitry, Cra
f'ﬂ‘:l'd.ﬂ'“is Ind.

BIRD Fanciers, American Canary Mog-
azing Monthly., Year's subscription $3.00.
2839-F N, Halsted Bt. Chicago 14, Il

cuT Hut- bills, HRalse Belglnn Hares,
Wm.

talls how. 50o prepaid.
nuﬁgapu_l, 101 NMorth Powell, Columbus, Q.
CHIN-CHIN Giant

Chinchillnz, King
of rabbits. Most valuable fur. Best meat.
Most prolific. Small cost, Large profit.

‘lb:'h]]n'l' Brook Farm, R.D, 15, Selleraville,
O,

HELPF Natlonal defense by producing
meat In your back yard relsing domestic
Fabhdta, Id and Voubg can do it Send
8¢ for booklet and literature to Dept. O.
American Habbit and Covy Breeders Ass'n,
Colorado Springs, Colo.

H.MSB Rabhbits Mr prnﬂt H:p:luru puls
you In touch with markets. Copy 1lde,
Bookiet describing twonty 'hl'rﬂlﬂiﬂ amd

USED Guns. booght, sold, exchanged. mnpdne for three months 2
List stamp. Howe Fur Company, Coopers | Small Stock Farmer, Dept. 3. Pearl le
Mills, Malne.
ﬁ rrows for recrentlon, hunting, PE'PI'I.E.E Alzo supplies, what do
fshing, Beautiful arehery [nstruetlon 2 Tty

book, 90 Ea.zen 50 ilustrations, only S0c.
Iliustrate catnlogue frec. Archery, 617
Emith State, Chicago,

FREE [:a.r.i.lg. flles, Inres, materinls.
Supreme Mg, Company, Amarillo, Texas.

ANTIQUES, RELICK, INDIAN GOODS,
CURIDS

OREGON Gem arcowheads. E. W, Blreh,
Box 71, Newport, Oregon.

threc phuse, 31 u-u. Motor Date Co. Box |  MINERALE, OOl ape, e en
T631, Hansay City 3, Mo. non P. Lemley. flas Cruces, Wew Mexico.

BOATS, OUTBOARD MOTORS, ETC.

NEED Moters for parts. Wil pay 53500
Euﬁh in ﬁ&\'!nnfe for Johnson model l‘? =25,
her mode £ Asa O "
Fort Pairneld, Mo~ - 0 TP
TWELVE_ Foot flat bottom rowboat
Complete plans 25c. Catalog boat build-
ng plans 10c. The Rudder, 15 Murray
Eh‘erl New York,

PREHISTORIO Stone tomahawk $1.00
12 perfect u.rmwhma.ua $1.00. List frec.
Lear's, Glenwood, Arkansos,

INDIAN Relles, colms, miniatures, min-
ernls. Cantalog Sc. Blstorshop, Morthe

branch. Kansas,
LLE !ree.

ANTIQUE Firenrms,
ﬁnwd orns, Indian Tl‘ll{,‘-‘.i.
Hagy, 8-A South 18th, Philadelphia, Penna,

USED Outboard motor parts, Ouiboard
f;ﬂ;{lﬂ%’l 1194 HRemsen Ave.,, Brocklyn,

[~ — Sl -
MARINE Power—Easily convert amn
FPord motar tic and foredgn) wit
Osco parts and kits. Complete catalogue
IS¢ (coin). Osco Motors Corp., 3627-20 N,
Lawrence Strestl, Philadelphin, Penns.

MUSEUM Supply catalogue 25c. Indian
rrl:u ldnnuﬂcnitnn |:'hn'rt I'l:n'..:l:l.l: curlm.
den de Lions. Americal F
plies, Eﬂ»ﬂi Oshkesh, Chicn gu JI TTITTEES

IHnﬂLF Relies, cains, hills, g . CE¥E=
tals, curias, ete. Tilustrated mtanur 'lsfi:.
nnle]

100 mnclent arrowbends 83,00, H,
Hat Springs, Ark

need? Boeoks colored plctures, descriptions
1I:I-B- rncus'nlr-:d hn:l:ds d%c. Royal Een-
hels, Chozy, H. ¥,

FARMS, FARM LANDS, REAL ESTATE
BTROUT'E Blg llln&utﬂﬂll ]

Etates
ihe Mississippi—many pictor
tom prices. Write today for &
muking time=saving book. F
IR‘Eilt:r. 253-P 4th Ave., New York City 10,

BACRIFICE WVirgin O=ark lands $51.00
acre. _Hurry. Armstrong, Shook, Mo,

OBRTATN Free ferille South American
lands Fielding four annual erops, tropical
fruits, rubber, livestock. Write. Walles,
311 Church Bt, New Yark.

GO0GD Farm hnmla. Wuhluhﬂ
Minnesgta, Montana, Idaha, Oregon,
Horth Dakota. Dependable crops, faver-

able climate, Write for litermture, lista

describlng i farms. Specily which

:u.l.e I Haw, 118 Northern FPacifle
. Gt Fuul Minn,

l.l] ACRES Oood land $300—§5, W I:TM
ﬁ Uﬁ;dl;-llwnﬂ'l]}' R. W. Stewart, Inverness,
0T A
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ORLAMDO, Florlda. § mcres on main
: good fruit and vegetoble lomod:
ey terms; frec booklel. Department 10,
Aox 14, Orlando, Florida.
BEE The Highlands of Loulsinnn where
winter brings no idle meres, Chalee cut-
over land st low prices with terms. Send
for descriptive book without obligation.
Long-Bell Farm Eo‘rnurluﬂrl pE
RB. A Long Bldg., R 7 T P
aved: ol “?"d"'".‘:‘fn‘u B
ry ] own
?:Inn;fmr pml e t and literature, b=
E:tu.r:l 218 Urmmm Bldg.. City
ANE,

POULTRY AND FARM SUPPLIES

LEARN .ﬁ.bml'.. wartime poultry ralsing,
el can be yours raisiog Poult
the mmu.n Way.” Monthly helps al
suggestions, short cuts that save time and
money, bulletins, personal help from
poultry experts and monthly pouliry mag-
azine published since 1874, Coats less than
3 cents monthly; 25¢ year; E vears §1. W.
Send ecoln or  stpmps Ry, American
Poultry Journal, 534 5, Clark, Chicaga.

HﬂHEY--BA‘I.I'THG Ponltry tips from ex=
perimental farm, on [eeding, mjnl, ma.r—
Fnu t?ung?“ll‘mtl 'l.?nhu Eepl:.. 151,

FEArs &l. Ty L1 '
Mount Morris, 111

HKENOW How (o raise 1 for fit.
Read Northeastern Poul ymtnl.—’ﬁ.. E\lzprt:u-
sur packed with helpfol hints and procti-
cil sugmestions, Latest I.rﬂl:-'ll.‘-'i an i:lmnd

ing, feeding. and management, Read nﬁ-
tionally. Subscribe now, 1 aa.r [
vears §1,00, Northeastern oul ey,
4M Park BL., Boston 8, Mass

FPROFITABLE tIGmJI'ATIDHEI
MECHANICALLY Inecllned men — Own

and Tte Le Fn:rngea.pphmm r:gndr shon,

how. We]dln: refrigeration, mnl.ur re-
pnlr. how Ln Eet h‘uumm, ete. g.h

vered.  Fres literature, Chﬂu:ur n'pl:'
I.‘r_ﬂ_tgt 435, 2835 N. Central Ave, Chi

WELDING Paalu.. Lenrn with 1842 1 1.rm;|.u
school text manual. 516 pa Ower 500
gunm §2.00 copy, Mnm‘ Ibm:t guara.n.—

Hobartweld, Box H-

H'D'Emﬂmbrq.ln bq;:n Imlmcu
tions 25c. Bpawn $1.00. Gordon, 553 Wil-
lim Winnipeg, Canada.

LEARN Rel'rl-el‘uilnn service, 'D'pcn.
3 EGDI;;I}]EH 1Liluut,mt.td
. Emnll capital requirecd.
Free booklet. Mechanl Er_h m]}e E
PME, 4T0I West Pico, Lns Angeles 6.

ANH{JUHGI—N‘G New homs study course
In commercial baking. Good field, Mearly
depression proof. Common schosl edoen-
tion sufficient. Send for {ree bookiet *Op-
partunltles in I.h.e Baking Industry”’ and
l:li iremen Math IJ.ILB.I Haun' .
1315 Illthiq,i!n Diept, #. Chicago.

EEBQHI! A rln:lrr munmr. Experi-
enee not  eszential. Informative cnreer
book shows how., Price $1.00. Theatrical
Publications, P.0O, Hax BSd, Girand Central
Annex, Mew York Clty.

T LOCKSMITHING Course—Practical in-
expensive lessons for ha men.  Just
out! Fit keyz, plck locks, de-code, !Irl.nl;n
mul‘,crt.cﬂ Hu sllctl.uu a'ulranbeed.
for free Co,, 2A%1 .Bqut.h
Wabash, pL 'IﬂR Chiun:n

T ETANDARD Rabbit JDI.'IT-HI]-. Milton, Pa.
5 _years $1.00, sample dime,

§4.0.00 WEE}LT.-? Made growing mosh-
ropms, fresh, dried, Dominlen patent
33188%, Free spawn.  North Amerlean,
168 Yonge, Toronto, Canmda,

HRAISE Ango rabbits—wonl brings
idﬂ'!l pound, Particalars free. Grinstead's,
wardsville. Hiinols,

BOOKS, FERIODICALE, FICTURES,
POSTCARDS

MAGAZINES—Business, vecational, di=
verslon.  Current single copies.  Choose
from 560 different publicabtions covering
aﬂnﬂﬂn. automotive, alr  conditioning,
building, E]E{:“Il'llt-il. Imsurapce,
live 5I'-n¢i: music, photography, plumbing,

ting, racio, lzll'l.tﬁ'ml,.lp.un upholster-

Eh:ahchrn.kmg and more than 150 other

ces free.  Commercial

ving Publish l'll' Gcmnn-nr C MNorth
er, Indianapalis 1, Indiana,

EICELLEI’IT Sparetime profls handling
au'hﬁmml.um—ﬂﬁrm magrrines. Conflden-
e slarting ﬂH]:lDHﬂ

catalogu
I‘Ln.a Eluhl:ﬂpllﬂns Plushing, N, ¥,
'Wa.r action pha Bam-
hlm list

l.nm'a.pha.
2%c. Americana Atts, 120 Green-
wich Street, New York City.

38A POPULAR MECHANICS

FREE—100 Page catalog of new and used
college and home sl.uﬁ:y text and reference
books at n savi L 1802, College
Baook Ca., D!r:lt. U.ulummm Ohio,

RE £1.00 Br.-nb-ne]ler monthly se-
lection, books for TSe on a'gprmﬂ wl.l.hwt
wolc.:;-_.t:l.un. Knssin, 360 Brosdway,

MAGI-IIHI.BT' Roference  book  §1.00
Elnnl.pmd G, A. Knudsen, 521 - 48th Bi..
rooklyn 20, N, ¥,

UEED Tcr;hnl::l and_educational books,
bought, sald, rented, Catalog free. Edu-
cational Exchange, 384, _Henagar, Als.

DUTDOQR And_ sporting books. Lists
gratis. Ounreom Booksellers, MNorth Cos=
time, Maine.

REGISTER At omcr on our ml-!]h:lt lisk,
1 year 2ie, Recelve lists, informa-
tian on rmriuniuu mrmulu educa-
tinnal cards, Mpoumes Soles
Bervice, 1009 E Creighton  Ave,, Fort
Wayne 5, Indinna, Ea—

hie BI:ITB Back-dated mogneines, For-
cign, domestic, arts, Catalogs 10e. Clee-
rone's lutu.inu BE3 First Ave.,, Now
York 17, N.

THOW Tn ﬂmw from nude &nd:ﬂl:t:
Corgeous art photo-tone poses. L
in-un'ur:l.lum 1,00, Money-back guaran-

Hogers, 911 Arbuckle Bullding,
Bmﬂ.lrn New Yaork

ﬂ,R'rlﬂTEﬂ Girl pjchuuad. lil.eli.ldlril'wdel;-
40 otoa for $1.00 postpal Al erET
ﬁ?&m llm!ghc-‘ A. Bcott, PO, Box 343,

nmm?woon""ﬁm """"" “Fostopual™

{Re-mailed?) Postopres, Box 3150,

T You may kchicve sucocess, belter
hmtm. A itlrl.ltnﬁcrﬂclﬂtnﬂ af what you
e

may froe.  Just send

posteard. Frank J. Nrwr._un. LaGrange, 11
100 BELLING Ideas.'" A rrrullr £1.00

book on  money-makil plans, business

secrots, 2b6c tpmid, er, 15-M
S St P S, M
WHAT Every Maason Wints, We have
Masanie books for Bloe Lodge, Chapter,
Commandery. Beottlsh Rite and Shrine,
Our ritunls nre used the world over. Send
Im.- I'rbe uu.lu: of books and rituals for
P&uuws, Emam.u. of Pythias,

wgh . Elk=, & Ezra_ A.
c ?uhlilhn‘. Iul':. PO, Hn: T, FD,
ﬂ H.E.M.'.ITIPI;I’L "Pin-up'' girls from
Hollywood art photos (exclusive release)
51.00, Libman, Box PMTE33, Del Valle
Bia., I._I:l An_:e'l.ﬂ

MELPFUL Baoks [or :.'ﬂIJr teada, ol
or business, List frec. Helpful Bw
League, 1338 Ermdww__}l_@g_}’m 1, M,
TECHNICAL, Vocational, Avocation mnl-
nzine 'bnrl;ﬂ.iru 15 different aviation, ra-
dio, phot n'hrtur eloctricnl, metalwork-
ing, qu.tl lder. homecrafisman, Popu-
lnr Mechnnies, science, aulomotive, hont-
ing, ﬂahiui boating, music, thentrical,
ECieTICR, ﬂv.'tlcln Mutional CGieographics, oce
l.-u:lr. I:EL ru. or 10 Fortunes, choies,
mised Express  charges collect
Corey's E:l:hnnw, 441 MNorth Clark, Chi-
caga, 111,

REBINDING: We hind ma:n::lnn nﬂd
‘boaks, Biblr.: hymnals, Heekman

ery, Depl. D, North Mamchestor, md:lanl-.

A RATIGHJ\L View n’f LJI# S0e, Benja-
min Seibert, Urbana, Oh

EELF-EXFPLAINING

B!b]: Iustroted

girenlar [ree. Box 448-F, Minneapaolis,
Elnn

(Out-of-print, new, uaaed)
lmh:il:r a?pllm Man SE: blr Ins, Cat-
n amkows| Ave,,

De nil Mich.

nm.mszmmas Is & disease which re-
sponds to tmtmmt. Medical skill plus
hlum.n iia'r suecessful with
ar an r.tnl: cuu 60 years experience,
rite for Iree booklet, P. M
The Heeley Institute, Dwight, Il

GAMES—ENTERTATNMENT

READY—New free Denison Digest lists,
describes hundrl.-d.! of plays, operetins
musical comedies, mmplu.-u minstrel first
purts with song programi, blacklace skits,
waudeville acts, mmnluﬂ, mllm clever
recitations, juvenile ploys—songs, musical
readings, on gimes-gntertainments
for all eccasions and ages, Denlson's new
f8th annual Digest explains ench play’s
plot, number of characters, playing time
ta:qulr.-.d A valupble entertainment i
book for families, schools, dramatic
ledges, ﬂ:urﬂ:m—nl: organigations, In-
dividunls—be popular— clever reci-
Ea L oTus——HRee l.h.l.'; Digeat! BStrictly limlioed
editon—send yours free mow! T. 8,
Denison & c-'um {Estahlished 1878),
225 North Wabas| Dep‘l‘... 8-083. Chicago 1.

MAGIC TRICKS
JOKER NOVELTIE

EVERYBODY'S Magiec, A new book con-
tn:nlniiﬁﬂ tricks, stunts and eecrets. Post-
p-uld 0, Bu'h: Magic Factory, Minne-

WEILEB

BE J'i ml.lmln.n Large pml'mlm:lll M
o catalogue af Inlest tricks 2 I:r\e!l:q
[:-l{ﬂ Nm"ﬂl Dearbarn, Cthaln

N Profezsional fire tn.l.lnf thl'_lr
1315 Ferris, Los Angeles 23,

" LEARN Ventriloquism, 3¢ stamp brings

EII-I'UE'I.IIH!'I. Bmith, 801 Bigelow, Proria,

Hg;&l&qﬂﬂﬂhﬂb Lau pidsvﬁ e Jicthtus
dispenser, cigarettes,
Bimply press dmkr down, tail
rises-—presto—out u.unu cigarette, Satis-

faction guarenteed. Shipped coo.d. Tor SBc
plus small money order fec or $1.00 with
nn:l.er Banimo Industries, Deph C-6,
"Enn.vr Ind.

PING Bpot bars, Amazi
t:r.l-nk. d6c. P.O. Box No. 313,
hinss,

ng pockel
Bpringfeld,

PROFESSIONAL Mind reading, second-
pight course, §1.00. Magical Enterprises,

Hoseville, Mich.
riclans’ Fraternity! Monthl
magazine trieks au.mpfe"mt., lnﬂrm‘f
tional Magicinns, Mount Morris, Illinais,
BE A greal magiclan! Make money!
Entzrl-nl:h—lhutm nlihl clubs, schoals,
tu:m, travel or Lét me show vou
Leta [u.n from booki

ng o
piving ol e ey 3 i
eanay.
_g:rl'__g.n himh Wia.

MAHE Mone 'l'lth “Thobbies! Many new,
tn:kd suceessiul |;km Leo"s ““Hobbies,™
2331-B MeKinley, Derkeley 3, Calil,
HEILLYWGDD Bpecial! Mogicians but-
catalogue, ghost illosion and free
111#.'1 for 25e. @ House of Charles,
Box ffA  Hallverood. ﬂ-l.lil'n'rnll.
QUALITY Magic elnee 1807, Send 282
for catalog. Thayers, Bu: 1785 Wilshire
LaBrea Station, Angeles, Calif,

LEARN B Spirit m.md ra:l.dln acts B0e,
Three foriune telling charis E
renl fricks, be & handcuf king, cscaps
rom A safe or veult, erack marksma
levinthan act, rope tle, trunk escaps,
IL Fope escapes, 'I.l:hl.u.l‘lln[ ack 2Sc, ,l‘wu
complete handwri n;t graphocharts 35c.
All rs for $1.0d0 pos

: 2 ; {% l;t)‘.lf:uln.ru free,
n's !-h-w 1 ashington Ave.,
Endicott, N. ¥.

5 TRICKE ¥You can do! Douglns' fo-
mous catalog of 500 tricks, 128 pages, now
only 10e. America's Tastext =ervice on
magic for pocket, parlor, stage, profession-
nl, amateur, Douglas Magic Shop, Box 374,
Dullns, Texos.

EARN | !ﬂmq’ In any crowd, Call names
af strangers, tell uuug-ut{'n questions. Pro-
fessional course min cading. spirit writ-
Ing, etc., $1. Henderson, Baox 341, Ban
Bernnrdinoe, Callf,

MAGIC Tricks, pusaies, books, cards,

nnch boards. Catalog 10e. Bpecinlty

671, 8t. Louls 1. Me.

YOUR Name scn'amins. headlines, Hol-
Irwond newspaper BVOr, ATTOW=
head Bprings, 1] Bern.a.rd.ln.u. Chmlif.

MAGIOIANS' Headgnnriers,
entnlog, pocket, parlor, professiona
z||514:|. Ranter's, M-1311 Walnut. Fhiladel-
rphin

WORLD'S Largest professionn]l magic
ehop keeps you in touch with latest tricks
To r:u:n,-]u-c matlings u:nd 10-: h.'lr 1943 cat-
lJ.lJ[__HnI. len, 310 W. W . New Yark,

-nd mu.'ln: 25¢
ElerlJnr H.uzln', 3 Jnh:u R. Detroit. Mich,

STAMF COLLECTING

Bie VALUE—U, 8, souvenlr sheet, tele-
graph stamp almost 00 years old, 25 more
differsnt . B D‘I':IJJ Ile to new applleants
for my 1. ruval.a Steger, 1165
Downing, D:m*e: alornd

TS DLEWEI’N'I‘ From E-Bull‘.'s catalogiie,
mml'l.:r fine 18th century old British and

wge Referenco please. H. BE. Cedwise,
Box §, Melrose Highlands, Mass,

£1.00 FOREION Lota consisting of 100
better grade stamps, old and new, many
high catalogue. reat value for collec-
tion or traders. Send §2.00 today. Ewlng,
108 N. Dearborn, Chicigo 2. TIL

CIVIL, War. First day. Plst mjm
Crenernl fssied. T 8. covers 1850 to
$2.00 per lot. Extra specinl mixture 85.00,

Private collection covers belng
l,?r” Hﬂi{knduhl. 183 Cherry Hoad,

FINE Approvals, mounted. Fast,
LS A S
Youl preler an B Sir S
Bkinner, 345 E Ocean, L‘IE




INVEST A in writing for
TEEASLTE I.alnnda i 1 offer—giving, en-
tirely free—io cﬁaz.ln.z customers of
our fine forelgn annmada. latest big 1200
ru:e Scott Internetionnl §4.00 {or $7.00
nm—lmﬂ ]JDE-':-F-TG stamp album; Scott's
1944 B85, I-'I:. Tﬂ-“ﬁm‘: Islang
Bervice, Vi "-tha ﬂa arni

“TOIANT | tlumin:-:un R-'CD‘IINIE. old Baha=
mas, Portugal (catalogue 45c) and over 50
different others, Be to _approval appli=

OFFER 2c For tl'. El. ﬂ:ﬁ simmps, High
Tices :’ur other U forefgn,

ity
Stamp, 2050 Chaflin, o 63, M. ¥,
APPROVALS High grade United Brates
mnd foreign. Cal's Stamp Howse, Roseville,
Mlq.lilrnn
o U1, 8, Foreign $2: Approvals:
Erl.n.-st' 409 Oak, Davenport, Iowa.
BEGINMERS! Penny approvals, pre-
mium, Eress, 213 West Walout, Hanover,

w8 ¢nmm:mnrllhu—-ll} different,
He, CrLLu.I. Eta.mp Cao,, Racine, Wis,

Lorge stock.

cants. Request offer No. 3. Regent nas.
%u.mpm. 330 Flatbush Ave., Brooklym 17,

FREE_New Usnion South Alrican war BETTER U.
nel tn»an roval applicants. Charles Cleave-

HNorth Humphrey., Cak Park. Ill,
!5 DIF'FEH.ENT Asintlc stamps _fres,
Quality Wnﬁﬂ upcpruw]u included, Hard=
ing Btam 1 Ho, Harding, Chi=-
eigo 35,
a.mw Pictorlals arranged by coun-
on approval. Henry E. Zimmer, 723
Cmiu'r Rood, Rochestor 9. N. ¥, Dept, D,
SENSATIONAL Offor! Complete set Li-
beria pictorials, 0111-36, at cost price, Glc
to serlous approval applicants, Olympis
Stamp Co.,, Buffalo 11, N. ¥.

WANTED United States stampa. Used.
Unused, Collections. Accumulations. Cree-
vey's, Hazleton, Pennm.

500 T, 8, well mized. many commemo=
ratives, 60 varielles ranteed, only guar=
ter and 3¢ atamp. agan's Stamp Shop,
Ashiand, Wis,

THOUSANDS Beautlful st stampd le e ea::h,
First 10 free. Send dc. Bogues, 244 N.W.
11th Ave.. Minmi. Fla.

DANDY Untu:d Bl.n.l'.aa l-]'.! rovals, Write
Immedintely, livan, Endicott Arcade,
St E_'a_gl_,_hﬂn:_wnulg._

LIBERIA Beautlful pictorial set 10¢ with
approvals, Varge Biamps, Racine,

NEWFDUNDLAND 50 Different with list
§L.00, Prederick Burf, Campbellion, New-
Teundiand,

75 DIFFERENT U.5.A. 26 cents. No revs
cnues, onvelopes 100 different B0 cents.
Barbara Lehr Bomerton, I'I:.lla.d.elphil Pa,

" FREE Capada bargnin list. Pres wor wnr
I.Eulﬂu with approvals. Rhen.um,e E245
Routhier, Monlreal,

“BIa Burprise ket IIH:.
EE‘I-"I-'I.I:IE Eﬂ;lg_]‘l_”up'l.:'nnnd
STAMPIC SBhopping New q—hursmn liems
gnlore, Free ocopy! Stamporium, 2660
Rochester, Detrolt 6, Michigan,
200 DIFFERENT United Statcs £2.00.
Raymond Gilmore, Canton, Conn.
18 B SR
nbler rooklyn, Ann

Arbor, Mich, :

101 DIFFERENT 1. 8. athDE Il]
with approvals. Danlel Menge, 1051 1.1:.le
Ave., Loncastor, Peribs.

100 ALL Different U, 8. l0c. Monjar,
1750 Fntnnnunrm t:lm:lnrulu Ohio. &

p E'l;‘mg;ﬂ;;l;ﬂnu wE.:&:mnr.t &Egtecm DEr=
ora e, oA Vi A
W, Dnrby, 1804, T ““:IIIFIPHE:JI:E
U, 8. Ht:tu.rt i' Ib. 51,00, Zipper, 1276
Parade, Erle, i

AGENTS Wa.ut:d. sell stam na e
vestment, Willilam Waugh, 2113‘5}#. MW,
Washington, D, C,

T LIBERIA Alrs Ci-8 [ET) ll.'h: with 13, b5,
1o approvils, Carcoll’s, T45A W, iﬂ-m

Lé.'u ghlin's

Los Angeles 37, Calsf. v
80 FREE. F‘i:l.o.rla.l el ta diction=
ary, list, Bullard. Hewcncﬁui. ﬁ]ﬁ.‘nl!t i

I..IHHJ 0 GRABRAGS 150 ench, B dll‘rertut.
Gl. Znndy, 630 Blogaman, Resding, Pa

PENNY Approvals for meneral ecllectors
E‘{Ilfmﬂalm Chos. Creck, Ban Gabriel,
BETTER Grade approvals,  Jacobss
M0 West T5th 8, New Yorke, ¥ .Y,
T PACKAGE "'Fighting French® G¢ with
approvals. Walton, Porter Rond, Nash-
¥ille &, Tenmn.
FREE Stamps for new approval buyers,
Armstrong, 40 Jeancite, Yn?nms'l.nwn 3::;-5
10 FINE U, 5. 1862-1801 Ir, We-.!-l‘.ﬂn

Hox 20, Oklahoma Clty, Oklahomp,

NATRDT Enrlnnllnn.-p Mo, 35-28 mint, 20

cents with approvals, Ernest Jennings,
‘Westport, Conn.

WILL Rogers Nicarngun set—8c. A Qus-
tafzen, Box 1208, New Britain, cunn.

TUNITED States. Numbers &5, 132 291‘

a98, H9D, T3, Tid, Tdd, F1, Hend 250, A.n-
rovals  accompany,  Whiton, Stamps,
estport, Connecticut.

P
Low prices. Eux ig’ r]'.{t:usnrnueuau:u:lLl.:

34 DIFPERENT Siam, Causda, Indin,

Complete Cuba tobacen set with
‘_p_l'.lr_ﬂ__l:lE Seminole, Glenburnie-1, Md,
FOUR Star auprr piecket—Only 1Zc. In-
cludes mirmuils, commemoratives, pictori-
als, war issues! 317 stamps from the U, 8.,
Britlsh Empire, South and Central Amer-
jcan countries. To approval applicants,
Kessols, Box 808, Tucson, ATizona.

127 DIFFERENT Stamps Including Free
Fighting French., Haiti, Johore, Perak,
only 1bc to agm'mni applicants, Releh
E-’ll.?mp Co,, 4647 Kenmore, Chicago, Dept.

WOHRLD'S Largest diamond and trian-
f]u stonmps, free stamp magazine, sinmps
romn fighting Free French, 25 stamps Trom
25 different United Mation countries, pic-

ele, Je bto approval applicants. Hammoend, | torials, airmails, big bargain 5¢ with ny
Horth Bellmore, New York ﬂrumu. Capital Stamps, Dept, 2, Little
SERVING Adolis who amre:ia{e- qun[- e
1ty approvals. The Philatelist, Monrovia, LIQUIDATING — Approval reninonts,
Callfornia, agﬁl‘.l'!-. puik;ta—ﬁwuaﬂud $1.00. Beacon
U. 8. Commemoratives, 116 different, Liled nard, L
$1.00. Complele faomous Americons 92 QM DIFFERENT TForeign. A0c.  Many
Jenella Stamp Co., 9921 Hereford, Saint | countries. Jem Stamps, Port Jeffersom,
s, Missourl. N Y.
LB v U, 5, Mixture, § Iba, $1.T5. Postage ex-
po L DIFFERENT U Enpﬁﬂ'ﬂ'm".'ﬂ" ey trn, T, B price list. Stanley Clibbons,

bargnin lists, hinges,
Ray Bovacd, 309 Eust 3rd Ave, Cheyenne,
Wyomlng,
OHILE—C5 Different freel Approval ap-
licants—3c  return  postoge.  Win-Rad,
(P}321, Rughy Station, Brooklyn, M. ¥,
ZOOIE! Afghanistan, Siberin, banona
ﬂ.lrfmat st —El: with approvals! Baxon,
itresm, M. ¥,
" UNITED States best mixtures 50c Ib,
Canmdn §1.00, Mission, 4512 North Racine,
Chienge,

WEY Collecting sla.mpa.

MO lan  5be.
Alvin, 551 William, Winnipeg, Cunada

ABSOLUTELY Free—Scotl's Jatest de-
Iuxe lovse-leal §4.00 album, covering ons-
tire western hemisphers — or — Standard
$5.00 stamp catnlogue. to agll:'wal appli-
canls betoming customers, r approvals
feature only the fnest and Ilatest South
and Central America. Americn's Stamp
Service, Box 268, RHedlands, Callfornia,

FREE E“““IP for  detalls, Walter
Hoenes, Depl, PMM, Cologne, New Jersey.

T HO Bpecinl offers! Our a]:prm':ls a '3
for themaslves, anu.!., .hrr.a.,rlln
0 PR i, Sl

DRTovAl uchanan, it T
New York 10,

FREE—S0ven new  Argentine nl:l:i:]a.la.

with approvals, Ciarfie g0l Ciardield,
Cadillne, Ml.ch.lnu. i e h i

E}EI’.’!ELLENT Plﬂnriu,l npprovils,

Rea-

sonabl; riced. Crown Stamp Compas
.'Elm: 331, p‘l‘nrunm Cannda. g o
UPEREB Approvils, rm: E.ﬂ:m' Blamps
m to 1/8 ecatalogue, ls. 1T0A
Tremont 5t Boston, [ M :
IA—2i Different o, Approvals.

TRUSS
l::rnwntlur TS Elizabelli, Paradena, Cq]:!

T PREE-PRENCH And 1060 w-ru:rldrldn 10c,
ﬁpu\r'amls Engvold, R1-AlT7, Saugerties,

" BCARCE Bumoa, Perok, Albania, Frep
French, OGeorgla, Guatemala, Hu!-;n
Coata Ricn, Bolive, Aneacs, etc.. l0e Lo
ngrm‘al applicnnts only. John Cobielgh,
8535 Abinglon Rd., Detroit 27, Michigan.

FIND Stamps worth fortunes! Six big
Jlems! TQueEr Colntries'" packet;
Du,n-uuu. Qwalior, ete. Packet scarce Rus-

sln, catalog Fnue ficl Fine packet of 25
dtﬂrzr:m British Colonles—Turks and Cai-
Islands, Hyderabad, Jamaica, eto
l'.rnlted Btates 54,00 n.ml £5.00 high values
Big “Far East" P-u. et of 20 different
stnmps Irom Dutch Indies, Blom, Philip-
joloies, ele. Tlluslrated 32 page booklet—
tells where to look for. and sell, stamps
woarth up to §10,000 aptees! Eversthing for
only 5S¢ to approval serviee appleanis!
Mystie Stamp Company, Department B)-R,
Camden, New Yaork,

WASHINGTON Bicentennial,

38-F Fark How, New York,

FREE United States price list. Postage
de, Mark Hanna, 335 = §th Avenue, Pitls-
Er;h, Penng. £

HOW To start a stamp business and
wholesale lists de. Shepard Service, J60
Merchsndise Mart Station, Ghicege,

FIREE!  Wesiern | H(‘HIIE ore  paciet,
Postage 3c. Owens, 806 Welsh, Bay City,
Michigan, e

FREE! Pony Express et (lacsimiles),
Pastage I¢, HRoberts, 408 Building,
citr. Michiern

FREE! Hrilish Empire packel.
3¢, Williams. 608 Archer, Hay City, }

STAMPS From 5T cu:untr].u—lﬂn ,&.p—
E;I:IF&EE Liberty Stamp Co., Kirkwaod 2,

issouri,

FHEE Ynﬂr chmoe of any 10 stamps from
our fiest U, B, approval selection, Illus-
trated list included. Cosmopolitan Stamp

ampany, Dept, EM‘ 1457 Broadway, New

York City.
Canadian Bels,

Paontage

FREE! raynl \'!M'L
George VI, George YV, cumnu.ttnn. E: :Im.
others, to approval nnnlu.n
Box 118-M South Orange.

T 55 DIFFERENT United Bl.abua be with
%‘%rduﬂia 5 Bookman, Box 146-M, Maple=-

SOLOMON Island IE.LB.M! E-e:rc-h!l.lu. HHe] E
Caymans, Manchukuo, Brung ur:rl‘.hn.n
¢ with mpprovals. 'U'h:m:. JHI:I (Z) Clin=
ton Bt.. Hrooklyn, W, ¥,

WEEELY Stamp Magazine, 28 'WEEH
8¢, Stamp Journal, Kalamozoo, Mich.

STAMPSE, Superb .ael.er.ﬂon sent en I.ﬂ--

proval, attractive prices. Fred Herzberg,
186 Oale, Elmhurst, i,

CANADA 100 Different 25c—aporovils
all coumicies, I.-Iu-s. Victoria Swmmp Co,,
LIEI_:III:‘UI'I. 4. Cannd

W ! $10,00 'W'nrth of fun for only
10cl 500 fereign stamps, unsorted and
unplcked (mos on bits of poper) lua't.
s reccived from the churah missions and
other sources, Al‘rlﬂ. Ba, Americi. Aus-

hilippdnes, Duteh Indles,
and other cuuntnu ure represented, In-
cludes & few commemoratlves, airmmils,
and al.n.m cntn]uﬂu up to 25¢ or more
each! ut ba.r.' & e of fun in
;Lumpdm“—a.n nd something
really valualle! Frtl::u onl.s' 10e to serious
ap a.I. applicants! Money back if not

1 amestown Stamp Co., D!pL

N 3"' Jameatown, Mew York

BRITISH Colonles 100 differentl ‘Hc,
different fdc, 300 different $1.28, 500 dif-
ferent £3.00, Free list. Jean Bu:nk 1308
W. Oenesee, Byracuse, N. V.

116 DIFFERENT Stamps including com-
memaorntives, charities, mirmail, sets, ele,

12 war.. | 3¢ with approvals. We buy stamp collec-

complete 10c. Horman Klelnman, Jeokin- | tons. Badger Stamp Co., Milwnokee B-3,
town 4, Penne. Wisconsin,

TUNIEIA, Russin, TIndia. Philippines, PEMMY Approvals, that eatlsly, Hell
Jumatea, Canadn, 3¢ with approvals. =
Bimith. 3374 Bih Avenue, Rnael[eWN T ?;;:Eet: Hox 5441-P, Philadelphin 43,

LATIN-AMERICA—Nice packet, 100 dif- 1000 MIAED U, 8, old and Bew 356, 3 1.
ferent, only 10c with approvals. *“Cres- | gi.00, Weatherby, Trey, Ohlo
gent Stamps,'' London, Canada, fim

ONE ©Of Americn’'s oldest  approval
howses will buy lorge callections and bet-
Ler grade stamps, 55,000,000
MEelgwin Company, Vinelind, W, J

1ath CENTURY T. 8, m‘ﬂ-mm Civil

00 DIFFERENT United States—old is-
sties, hlﬁh values, ebe, 10, Charles Stone,
4547 28ch S5t., Astoris, W, Y,

DUTSTANDING 1 To 5c forelgm and
Bmuml mpprovals. Travelers Stamps,

ox 475, Hartlord, Conf.

GOYA MNudes (2 wra.) Bo. Approvals,
Millhiser, TiZ4 Abbott, Fittsburgh, Penno.

40 DIFFERENT TUnited States
Fricellst free.  Seldenberg, Baroda, Mich,

T UNITED States, Ihundn. Newloundland
rovals upon reguest,
10T N, Evans St., Bloomington, TIL.

S Spens bt € bt S
ap can

available, | fretropalitan Btamps, 198-0 ondway,

Kew York

FREE! Lecward Ts,. Cayman Is,, Turks

spnd Onicos plus 60 different mint Oeo VI

coranution ter sta . io mpproval

10c. | service applicants sending Je  postage.
Tatham Stmmuoce. Sprt 1d-30. Mess.
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A 52,000 Stam
&ith approvals,
Conn., i

FREE! The Btamp Finder! Send MJ
for the big new edition. fully ilustrat
enabling you instantly to identily all di-
floult stamps! Also One packet SLTange,
fescinoting stamps [rom Bosnin-Hersego-
vina, Manaco, Patiala. 1.11?3:1!5 eie., In-
cluding mn]f,s ships, animals and sLrADRE
BOCTIES, Iree to npmva.l. applican
inclosing 3¢ posta Goroelon  Stamp
Company, Box #00. n]nl,s Maine,

EMOEY Mountain commemorative sieet,
1 st 1. &, stamp issued, and 33 U. 8
including commemoratives. mirmatl, rev-
enues, ¢tz Catalogs T5c -T'b approval ap-

nts for 5c, Curhan Stamp Compiily,
loucesier, MAss.

500 ONITED Stares Tor 10c! 500 U. 3. A,
—abaslutely unpicked and unsorted—just

eeeived from church missions, ny
varieties, including commemaoratives, nir-
mails, high values up to $5.00 denomina-
tion! Price cnly 10 approval appli=
epniz! Money back if not delighted. Bwon
Btamp Co.. Uept. BIB. Dunkitk. N. ¥.

FREE]I Gumplcte “United Gtates ' stamp
u.u.lug with 1,000 lustrations! Send 3¢
tage, Harris & Ca., 137 Transit

:Bujl ing, Boston, Mass,

VICTORY Pl:lt.h:!t. irep—Incindes l“mnﬁﬂ
from Tanganylka, British Gaymnn Isla
animal, scarce bobyhend, coronation, early
Victorian, airmall, map nta.nm: with hii
eatnlogue—all free, Send & ‘Fm
I:irlaﬂﬁata-mP Company, Dept, E‘M. oron

1 50 diffe L, e
n&[‘:“ Box 13:&1‘ mﬂ?flabnl

:HEK:TGD Gﬂﬁmmmg;u&mutglz set
LDPrOva adon )

1717=M Id.u.tu:lppu ledo, QOhio. A
WHOLESALE Supplements o deslers
for 10c postage. Hundreds of bargnins.
Egﬁsmun Stamps, 102 West 4Ind, New
UNITED Siales APPTOVAE COmpIEtD cove
erage, fne quality, attractive prices. Bem-
inole Stamps, HBox 438, Coconut Grove,

Flarida,
COINS, TOKENS, CURRENCY

FIVE Foreign bills, Hﬁu; twrnu—ﬂm dif=
feront, §1.00, Beffel, Box 37,

Oll.l.'wn l'II

WANTED: The I'u[ll:rwkng Iarge £rm 'hl

uneireilabed, 1735-56-97-08-1800-01 -04-22-
3-20. _Li!.y_a__suu.lvj._n Salgm, Indians.,

THREE Coins and lists 10e. Odumm.
Box 4. Overland. Bt Louis.

GET Profit and pleasure ln. eollecting
old colne, Send 10e Tor S6-page [Mlustrated
coln eatnlog. You' II be delighted with it.
Send for it now, B, Hn.:: ehl 3'?[I Mehl
Bldg., Fort Worth, Texns, Largest rare
2{;? establishment in U. S, Established

ERIE,

COMMEMORATIVE 3:: — Fexas, Ken-
ticky, York, Elgin, Cleveland. §1.50 ea.
Tiustrated catalogue l0c. Norman Shuliz,
Balt Lake City, Utah,

“FREE! Forelgn coin, banknote and coin
collectors llustrated eatalog bo approval
sorvice applicants, Bend Jc postage. Tat-
ham Coineo, _‘Ll.nsﬁﬂd 128, Mass,

I MAY Have just the scares U, 8. coins
vou want. Bend me list. ‘Meet me by
ﬂ:.“:r Willinm H. Eenworthy, ‘I'I.I'nte'r'r.IJIe

10 INDIAN Hemd cents, different dmtes,
also pricelists, 36c. Schultz, 1063 Rich-
wood, Cincinnati. Ohio,

HOBBIES AND COLLECTIONS

24 BEAUTIFUL Inch size ore speckmens
postpaid $1.040. Arizona Mineral Specimen
Co.. Cherry, Arigona.

250 MIFFERENT Match covers 50 cents,
usnidexirable striking sucface removed, 500
different $1.04. Hruce L , Somertan,

""OENUINE Artzonn ruby and desert enp-

ire, send quarter for botls, Mineral
pecimens Company, Box 2651,
Arizona.

WANTED: Qld ﬂg:mtlc cards, Write
G_h_!rlcs Bray, East Bangoer, Penna.
UNUSED Match book covers. 100 all
different $1.00. 35 Royal Flash covers

Charles Edelman. 13110

HATVE Youi 4 camers Hend fen cents
for recent number af our big magazine,
showing how to make better pictures and
enrn money, American Photogrophy. 116
Cameta Howse, Boston, Mass,

FHOTO FINIBHING

1 mE}EBETEI 1.40 ?ﬂutﬁn a5 r%:lm.aq.nji]a-
n, Y, oxposure fine grain h
nfnrm-‘mcnl:. decicled, embossed marg
and date. Eightesn eX ures  The; MI’—
teen exposure splits Gie, Free mailers. 8
cxposure Tolls in bemuiiful deckled con-
tact finish with embossed wide margin.
dic.  Mallbag Fllm Service, Box BAQA,
Chicagoe 80

REPHINTE 2c Each (fiLy or marel,
than Aty 20 each. Rells developed md.
printed 250, Finest workmanship: fast
fervice, Mercury. A-100 North Dearborn,
Chicage 2,

HOLL Developed, phote albom, 2 en=
largements, B prints 26e, Geppert Stu=
dios, Dept. I-2. Des Molnes, Towa.

18 BEAUTIFUL Oversize deckledged
prints and two enlargements with THE
order 260, Owlphoto M1, Weatherford,

Oklshome

ROLL Develo and 8 bepotiful en-
Inrgements 2 to 6 Limes larger—deckled edge
—high gloss. Any B exposure roll 25¢ coln,
Reprint  enlargements 3e  each. Alden

Fhotos, 84-3 Astor Station, Boston,

.00, Fres lat FILME Belentifically devel s B
East 88, Cleveland 3, Ohle. | peautiful i:sefniur:gu:&l.eu;.e tmﬁlnleba

MINERALE—Ten pretty specimens 262, | Photo-Serviee, 107 Dewey 2, Newark,
Bjork, 14343 Larimer. Denver, Colo.

TUANONEY And fun collecting Arearms,”
h&_hnnh Fierce. Mimeographed copies
Derryhole House, Nalick, Mass,

MARLE M “with hobbies! Many e,
tﬂlﬂd sucoessiul ns, Lee ""Hobbies,'
2231-F MeKinley, Berkeley 3, Calif.

100 UNUSED Book mateh covers $1,00.
Q. Curtis, 61 High. Cshkosh. Wis.

" HOBBEY OCollector. Matchbook aibum
§1.25. Weather foreeaster, guaranieed
%[F’.'Y Coburn, 163 West 171 Bt,, New York

PLUME te glaba, $1.35 up. Bishops
Agnte Shop, %m‘m Bannevilly, gi’s. ;

WORLD'S Greatest bridges span San
Francisco Bay! Twenty view folder 20,
Rayco, Moss Beaeh, Californla.

FOREION Emblems—aam ﬁln‘ﬁg'lrloﬂ list,
send 15c. Hobbyguild, 35-
New York.

KEW—15 Different match covers 10c.
Bax 22, Rochester 1, N, ¥,

BEAUTIFUL Stones removed [rom rings,
etp. 100 assorted $£3.00. Lowe's, Box 31,
8t. Louls, Mo.

CAMERAS AND FHOTO SUPFLIES

o] D'[F}"EIIE‘NT Forelgn colna one dol-
lar, 100 thres dollars. Dixie, 101 Lexing-
um Now York City,

“OLD Money wunied. Wil pav 510000
for 1804 dime. 8. mint, $50000 for 1913 Lib-
erty head niekel {not baffalo). Bl premi-
ums poid for all rice coing, Send de for
large coin folder. May mean much profit
to ¥ou, MNuoumismatic Co.. Depl. 20, Forl
Waorth, Trxas,

CENTS 100 Yenrs old 26, Indians 10
different 25¢, 10 different Lincolns S mint
25c. mew 19435 cent and mickel 15, 19218
dollor £1.50. Large illustrated n baok
Sbe.  Coln Shop, Box 7T, Alameda, {}llll!.

143 MILLION Dollars prewnr value far
$L00—consisting of 21 different foreign
E-per money from Russin, Poland, Aws-

la, Hungary, ete, All-Nation, 15TM West
Ln.te . Chicago 1, Il

~TOR More Drl!ﬂt- and pleasure 1|1 coin
colleciing. We have the rare and inter=
esting codns you need. Outstanding values
guaranteed. Bend 15 now for new price
catalogue of all U 8. epins, American
Rare Coin Co., Dept. 7, Transportation

Hldg, . -Ehil:n.gp

TH edals, confedernte bills.
Hogy. B-F Bouth 1Eth, Phila-
d:lphil. Fl:rmn

the world. List free, Hoarry
Eluhulr. Bn: 1014 Bloomfleld, Pittsburgh,
Erna,

COIN Collectors.  Albums for penntes,
nlckels, dimes .quamn. Illl‘-'f-a cach,
Free price lst, Ben I:mnpunr. 2

West Washington, cn:-r.n.g-:-

D]I'?Ell I.'nﬂ'.Lu.n Iz #1.10,

Large fall LaJ.ufu : Be‘ue:EEm.u Com-
pan¥, 1180 Emst 43rd, Chicago.

COMPLETE Catalogue of all T, B, colns

L r: to HI._*:W. T lliustrations, Swl:l?u-ntli

fee 10  James
Bnulh Dearborn, Chicago.

40A POPULAR MECHANICS

WE Fay top prices for used cameras and
photographie equipment. Turn your idle
camera, enlarger, printer, lenses, develop-
:Inz {.rm.cul elc., inlo cush, Jist send

of what You have. State make,
condition.  We will write you
you what we'll pay, Pre-
wedny. Send to Ceniral
Camera « (Photographic Headguarters
Elnce 1809), 230 8, Wabash Ave., Dept.
Li6E, Chicngo, linods,

WE Pay peak prices Tor comerns, lenses,
movie cameras. movie projectors, movie
lonses, binoculnrs, Sell your photographic
e?r.upment. now! Write giving full partie-

ulars and cendition or send in via reilway
express callect for Iree estimmte ar C.O. L.
with :nrhlﬂ-e:e of Inspection. Aremac
Camera Co nh 1 East 43rd 8t
New York 19, M.

AKE Money jn p-hniﬂ;rpphy.
guickly at home. Easy
PETIENCE UNNECESSATY mon schoal ed-
ucation saffcient, Hnnkll:'t- and require-
menils ree. Amertican School of Photog-
ruphr 1315 Michigan, Dept. 3431, Chicago.

OIL Coloring photogeaphs a fascinating
hobby or profitable Iness, m At
home, Ensy simplified method, Previous
experience unnecessary. Send [or free in-
formation and uirements, Wationnl Atk
Bechool, 1316 Michigan, Deptl, 3448, Chi-
ERgg.

l-t- umt. {g
pare your lis

Learn
lan, Previous ex-

BABES Bays: War tUme proves Bass
leadership, Amazing ltL:l:le of fnest
stll cameras—Leica, Contax, Kaorelle re-
flex, Argus, now and used still available.
Write for gquotations, ntisfoction gunr-
fnteed or your money refunded. Bass buye
‘em, sells "em, trades "em. Bass Camera
Company, Dept. AG, 179 'W. Madison 8L,
Chicago, Illinois

CASHI Bpot cash for camerns, lenses,
binoculars, movie atill sound pr Jtu-
tors,  Send full ﬂeu:r! by m

rtrn for prmnrt cash o ur. lI:I'-ﬂzr !D :n:-rl
gy, Bass Gamers "E?m“nnfm 11 West
Madison Street, Chicago, 'ﬁLLm':dx.

FOR Fast developlng service write for
safety fllm maller. Three 6x7 from photo
&1 loaded A5emm. 3§ exposure $1.00.
Abbey Studics, St. Louis 3, Mo,

J8 BIG Sparkling enlargements 3%
from 3I5mm, fne graln developed ;1’25
18 exposures Tic. FPhotoshop, Linton, Ind.

FHOTOSTAMFS $1.00 Hundred. Spe-

clalist, 82-20 §0th Road, Elmhurst, N, ¥.

“YOUR Favorite kodak pictures eoinrge
gize Bx7, Me: three for guarter, colh. Sen
best negatives (flm) toduy. Address Gep-
E:ln. Studios. Dept, A-3, Des Moines, Iown,

BERVING The West, 6-8 exposure rolls
deoveloped and printed 25c.  I5mm. fine
rain developed end enlarged to 31xdly
nehes, 18 exposure 65c; 36 exposure §1.00,
Write !I'm' complete '|:|r.|m st and n:mJlln.E
bags free. Best Photo Bervice, Box B8I%
Mrtropolitan Station, Dept. M, Las An-
geles, California,

MAKE Photo slomps. Instructions S0¢.
Alvin, 553 Wil!lnm innipeg. Cannda,

6-8 EXPOSURE Fiims dnt'el.nPld mnd
finished 25e, 12- 15 exposure I5e, [8-20 ex-

ure Eﬁmm_ filma 500, 36 exposure E1.00.

sprints ¢, 100 reprints §1. 85, Send for
bpuum‘u]. free 5x7 enlargement gnd madl-
ing bag. Fhnoto Bervice, Box MO, Meiro-

Itan Station. Los Angeles, Calf,

-8 EXPOSURE Ralls developed nnd en-
larged maommaoth size 30e, Heprints e
Thrifty Photos, Box 46. South Gate. Calif.

16 BPARKLING Lllemmr nis, 2 benn-
tiful Hollywood enlargemen free Lentli=
erfone frame dand photo l'ﬁ]ltl. only 26e,
Free ghutn album with first urdt'r. Life-
tﬂ:l'iE tudios, Dept. A-1330, Maolnes,

xM.M:‘I- OCards from own negntives B6o
dozen. Send negative for snmple. Fllma
develaped and :I prints or & prints and 2
minr{cmmu . Crystal Fhoto Service,

Cryatal Lake, I,

FREE Pholo Christmas card! Send neg-
atlve today for free card, amaring bargn n
H{Ts Muosher Studios, Vineyard Haven,

COLOR—It's ensy to eulnr photographs

with teansparent olls, leasure or
roflit, B gives full 1:m=t:ru fons, Price
1.00. Currle, 4BA Cherry Bt., Suincy,
RsS,

EMBOSSED Christmas ecards including
envelopes from your own negative, 25 for
$1.25. 12 for Tic, Snmples—4 for 280 from
one negnblive. Film Capltal Service, 840

IN'I'HQDDE."I‘DRY Ofer—Six Arge-

ments from your favorite negntive,
Skyland Studi l:ﬂ Box 411, Depl. “"EM,'
Mﬁr'rlur: M. .

T VELOX E"‘fﬂ’ n&nﬂﬂnh ?Eunu“ﬁ devel-

two dec [ printe sach nega-

ve, I5c, Two ﬂ-'* enlnmm:nl‘.t ﬁ
Elummera Btudio, Unionville,

; BEAUTIFUL Enlarged pﬂnts {nearly
teard slze} or 16 regular prints 26e
m. rolls enlarged 314x41L, $1.00. Bur-

tudios, 55- Raoscoe, New York.
lﬂza‘f I"Il:'tun: L1 enlummnt-l 8
sparkling deckle-vdge enlargements and
roll developed 25¢ coln: 116 size or small-
er; enlarge reprints 3c. Enlarge Photo,

Box 71D, Bosten, Mass.




OIL Coloring photographs o fascinaling
hobby or profliable business, Learn at
home, Easy simplified methed, Previous
experience unnecessary., Send for free in-
formation nnd requirements, MNatlonal Art
E:ugul. 1315 Michigan, Dept, 343B, Chi-

IMMEDIATE Service! Pletures returned
same day order received. Smashing low
fra-war prices| Bixtren gusrantecd deck-

v Velox prints from roll, 25c. Or
gne colored or two pluin enlargements free
with 8 deckled-edge prints, 26c, 16 re-
printa {rom negatives 25c, Candid rolls

veloped, Magic-Eye LlI:I'I.Bd vaporated,
am enlarged to :!-n:l on deckled-edige Velox
PRper—3iG ui: Smm. §1.00; 18 exp. &0
16 exp. Mo, 127, 50c; 8 -u:p Bantam, 2fe,

rints, 3xd. 3¢ ench. We have new, per-

35mm. film! Low prices, Free mail-
¢r5, detnils on request, American Studics,
Dept, 808, LaCrodse, |

HM'[!TIFEIL I.I“B F!r.t.uru :"-zl: each,
from 116 and 120 negatives. 31yxdly from
all other sizes. All work guarantesd.
Overnight service, Roll developed and 8
pletures 30c. Raoll 12 plctures 48c. Rall 18
plntu.rus Gc, Enlargements on  double

elght portrait paper 5xT—a30o. Bxld—b0e.

15 made from nnroglct.u.re T6e. Pacific

& mu Bervice, Box Bun Franoisco,
alif.

THREE Prints ench good negative, 8§ to
unfl;-un.:ur: rolls, 30e. 12, 18, 18 exposure

. 80¢, Heprints, 3c. Fred D, East-
man, Hode, lows. ey
8xl0 BILK Finlsh enlargement—325e,

Bend negntive, Ieving Siodio, 40084 Ir-
vine Park. Chicago,

FHOTOORAPHY For
it, Propare at hame,
uca.u.uu aumﬂent Write for information

oments,  American Schoal of

thwgmphy, 1315 Michigan, Dept. 3452,
Chicag

easure and -
ommon school ed-

h!CIT[DH FICTURES AND S0UND
EQUIFMENT

MOQULL'S Is on a bu¥ing spres and
Paya. Lop cash for photographic, Cinematic
tems, Camerss,  projectors. publle ad-

dress systems, onlargers, splicees. lenses,
necessories, ftlm, ete. Complete and par-
tial units considered! Liberal appraisals,
mmedl“e mhl Bring or wrlta Irnnkh'.
deseri E items in full detadl M‘lir'ru
64 Wut gLl §5t., New York 19,

I BUY, Sell, rent. a:-np sur.. & and
16mm.. &llent. Bargaln maonthly,
‘Wanted one dozen sound rnjvctnu Hur-
vey R, Iris, Box 639. Brockton 65, Mass.

G%ﬂ%ﬁﬂﬂ&uﬁruﬁ Fmm.

. B0 reE ®
L All dalite 1mdiu§.m
. avalinble. Eso-
Lral. Kansas City 2, Missouri,

SIHTEEH Eclﬂtltul Elumuur a'lrl mh-
Jeela. Our Bmo, 50 14,
£2.00; lEmm lnﬂ-ft 84,00, Lists, samnla,
dime’ Jenkins, 303-F, Elmira, N. Y.

BMM, 16MM., Films m:ch.a.
samples with liast 3o,
Bitreet. Bridgeport. t:{:nn.

AL -16MM. Bllent-sound: all [atest
subjecls. Films rientl;il i'.w::.'.li:;wr:é Pﬂr{m
= m arden
Pilm_ngu'! Wul%th - Mew York.,
“MOVIES: Dnm.vuda', Blamor. . - 16 m o,
Lists free, with glamor sample, ten cents.
Eeeley, 43-M, West Matket., Corning, N, ¥,
A6MM. Sound features! Shorts! Tech-
niocolor samples e, Demsey, 1613 Stews
art, Voungstown, Ohio,

BMM -IOMML,  Pilms,  Free
{sample film 10z). Parkway Exchange,
B!Ikﬂutm’n Parkway, Brooklyn, New

EHH ~16MM, Bound, silent films for
sale. Rental Services, Box 412, Oukville,
Donnecticut.

PREE Movile film catalog: sample 1.EI|:.
Ooedwlll Company, Jackson, Tennessee.

" WORLD War No. 1 300 It Smem. $6.50,
“Ee 1720 South Figuerea, Los Angels

WL ship
B, 3945 Cen-

:LEM H'.n:l:q.

MOVIE Film procezalog: Write for io-
formation and sample, Cory Film Serv-

ice, . 6. Kalamazoo BS, Mich. =
“FIN-UFS.”" Olorlous girls—Fosicard
size.  Bamples 25c. rgain murt

Tment 8160 Clover Novelty, Hellis 7, N,
PANCHROMATIC Fim 16mm, Wﬁl

24 or f4—double 88 £3.95, 100 [L, Frﬂmadl&r

Cenera Co., Davenporl, Ia, I
sl & MBurprise’’ assoriment Bmm.
colorful  Ritles! Guarantesd. LeMolne

Fllms, Nevada. Mlssourl.

BMIM.,  IEMAL rtental; milent 400 | p-Er
reel; sound features S4.95,  Free lsts,
Nutional Cinema. 71 Dey 5t New York.

SEND Stamp for limm., 8mm. coto=
logue.,  Bterling's. 679 Northampton,
Easton, Pennsylvania.

**THE “'ﬂ‘]'lﬂ-! Oreatest Passlon P’]B}'."
Bmm, imm, and 33mm. Speciiy silent or
sound. Rent r.:r purchase, include stamp.
Hemenway Film Co., 33-F Melrose 8L,
Boston 11, Mass.

MOVIE Film, 100° 16mm. S1.90—325
double #min. !Lﬂﬁ. developing incloded,
&mhu&amnr 470-A Quincy Streel, Brook-
Iym. N Y.

ALL Makes camera fllms. 100 (t. I6mm.
§2.00. Bmm. 35 ft. double §1.15, Devel-
oping Iree, Alsp pomplele movie subjects
aviilable. Free catalog. Star Safety Film,
640 - Bth Ave, New York.

TLEAHN Movie prwrcllﬁn. management.
Free cata Flve oge.  Theatre Insti-
tuke, Elmiira,

BASS Says: Leadorship in the cine field
Is apparent ln war times. Here ready—
your choice of 8 mm. and 1§ mm, appa-
rotus, Write for guotations, Your ald
eqilpment is worth real money in trade
—di:u-:rlbc please, Or we buy for cash and
immediately oo receipl.  Wreite to
eadnuartnra_ Hass buys ‘em., sells ‘em,
trades 'em. Batisfaction guaranteed or
yvour money refunded. BHass Camera Com-
pony, Dept. A, 179 'W. Madison 8L, Chi-
cago, Illinols,

MUSIC AND MUSICAL INSTRUMENTS

LEARN Popular planc!
in bgogie-swing siyle. Pilanists, send dime
for sample arcangement. Home-atudy
folder free. Christensen Studios, 761 Kim-
ball Hall, Chicoga 4. £

PLANISTS, Quickly improve technle,
plghtreading, accurasy, memorizing, play-
ing through mental-moscolar co-ording-
tion, Free booklet. BEroadwell Studios,
Dept. 43-L, Covina, Calif.

TOREPODST Perfects priists®  vwielins,
Dollar Informatlon dime. Patmor, Zion,
Ilinols,

FHONOGRAFH R.m:,m'd.! 5. slghtly used,
20 cents each, Chas, Hoodwin E‘o\. 4418
HPDHI'I'B}'. Chicago, Illinois.

EARN Popular pianal Write Magie
Kmr. 111-A Bromdway. Glendale. Calif.

WANT Your sunz p‘ub]ishrd’ Best offer
made. Dwetalls Ire E. Brown, 311
Easat Sixth., M,n.rlnn Itld

FOEME Wanted for musical setting.
Send poem for immedinte consideration.
Five Btar Musie Masters, 830 Beacon
Building., Boston.

BONG Pocms wanted. Write for free
booklet, instructlons, Song Service, 331-C
West Jith, New York, 3

SONGWRITERS! Send your poems for
our offer and free "Rhyming Ddctionary,”
thm—nph records mode, Ynoderbilk
H sic Studics, Box 112, Dept, I-M, Coney

od, M. Y.

MUOBIC ArTanged. B Eun%, archestra=
tions, bond. Write; Frank Wildt, Lancas-
ter. Pennsylvanin,

CLARINETS, Brand nuw Ellver ploted
Boehm system in erush p caze with
lltll equipment $44.00, Hud-u].]:lh 5, Atchison,

Play hit songs

DAND Tnstruments, bargalns,  J. W,
Bistek, 12912 Brosdway, Cleveland, Bnlu.

POPULAR Piano In 13 lessons, Erll:r
S-ehml 1781 Omk Btrect, Ban Franclse

MOVIE Projectors. Bought and sold,
Dnited, 2308 Lawrence, Toledo. Ohio.

§-18 MM. PFilm-aublects — Hinck and
‘white and color, sound ar silent. Largest
Belpction ever complled; Tic to $100. Write
for pow, deluxe 1943 entalog—profusely
ﬂhutrntrd! 26¢ (coin) reflunded first pur-
:%a;; nrlywnnd Movie Bupply, HnLur-

E'DN

rapasition.
LAicago,

G
Muskc
ham. Me

WRITERS | Amazing. outstanding
Hibbeler, €5, 2157 N. Avers,

Sle compoeed o good Words.
rinting. Reginald Belcher, Chat-
oW J:'T!-c:r. tablished 1010,

T BOMG Porms wanted, Free examination
MeNeil, Master m‘ Musle, 510-PM South
Alexandrln, Los Angeles, Calif,

TPIN-UP Girls. Picture l:ru.zl: aru%p:lnr
nation. 26 beautiful samples a

sale prices §$1.040. Kant, 323 Third, Pitta-
bu 22, Penna,

SUNCONDITIONAL Surrender of Italy™
comics, westerns, dramas, 8 and l4mm.
8¢ slamp. Excel Iﬂu.mz Movies, 634 Acklin
Toleds 10, Ohia,

ACCORDIONS: New and used, bought,
gold and repaired  at wmmmiz prices.
Cash snd terms, New 0 Eu nl:mrd:un
me .30, Del Principe,
bush, Chicago.

BEFORE Bending vour poem Bo be sct
to musle “know your composer.’”” Fres
booklet. Al Moquin, 3110 Beachwood Dr.,
Hollywood 28, Colif,

BONOWRITERS — book, sond
poems,  Variety, Dept. !i! Eul-rm Imdinnn,

WANTED! Lyrics, melodies for songs.
We wrrange. publish, sell, Superior Song
Studics, Passale, N. J.

T EONOWRITERS—Bend paem for lmme-
diante examination and free rhyming die-
tlonsary. Richard Brothers, 24 Wooda
Building, Chicaga,

SONG Poems wanled: Write for {ree
Instructive booklet, outlining opportunl-
ties, United Music Corporation, Dept. 14,
SHalem. Indiana

SONGWRITERS, Write for [ree booklet,

roflf shoring plan,  Allled Music, 204

ast_Fourth, Cincinnatl, Obilo.

WRITE Stngs. Big monoy Lng repud-
tion. Write far In:l'nrmunﬂ:. J. Gardom
Pub, Co,, 201 N. Hoyne, Ave., Chicago.

RADIOS, SUPPLIES, INSTRUCTION

CRYSTAL Radie experimenters. Write
Hulet. T0 East 19th Bt NFI' York.

PREPARE Yourself now for a well &l
Ing radie position after the war. Obtain
your FOO commercia]l radigtelephone and
telegraph loenses through aur home siody
courses, written for the man who
forgotten higher mothematics. An ensily
rend. eoasily understood eourse. orals
toition fee. Write [or pactieulars. Amer-
lcan Radio Institute, 43 East 23rd Sireet,
MNew York, N, Y.

BRADIO Service men and experimenters
pennd for our giant radio catal &, Bava
dubl.a.rﬁ. J'L'In]tzd Radlo Co. (1000M), New-

CHEMISTRY

2868 PAGE Apparatus cutulog sent for
Goc.  Chemical l:rl.i.nlus, 106 items,
Laboratory Materials T2l Vincennes,

Chicagoe.
“FREE Catalog: Chomistry, mineralogy,
binlpgy, optics, Special book sale; 'glml'

to Makt Chemical Laboratory.”
§1.00. Tracey Laboratories, Evanston, IL

WINN'S New Iden Home mnurntm
Chemical Kits and npporatos outfits for
home experimenting. Send e for Illtrl.-
ture and retail BIJ'I}IJ]I catalogue. J.
Winn Co., Dept. 512, 13 W. 23rd ﬁ-t.
Hew "n'nrh;.

HARDBOOK For chemical experiment=
ers. Humdreds of experiments, ilustrated,

B, Exg{nwnn booklet 18c, Chemistry
cutalog 5. Reading Scientific Company.
Reading, Penna,

FREE Chemical cnm]u:un_ Enclosa 3o
Eﬁlnge. CGireenwood, 398 Brw.dlus Hew

T LABORATORY Eu!lr}]iu it whalesals
l.meea Chemistry, biology. phﬁ:lcs. Caln-
te, 10e. Hatieonl Sclentl o, T304
W, Worth Ave., Chicago. Established 1908.

CHEMISTRY Laborn.:nr: a|:| ratus o
chemicals fer Industrial, Lknl.ﬂ;gd

private experimental llMl‘El,D.l'll!I.

plete ehemical laborato Erl.? su:nliue
{or correspondence schi stu

e for free 48- catalog of (:hl.‘m-l:llll-
ond apparatus. ppt.  M-41, Biological
Supply Co,, 1170 Mt. Hope Ave..

tor, New York,

SPECTROBCOPE For -'ul.h':l eh
analyels £2150. Eutting 8 mﬂ
Californda.

FORMULAS, FLANS, ETC.

“LUMINQUE Paint” shines In daric
Ensily made. 100 pther formulos, plaps-—
all 25c. Soap-making course (20 Tormu-
lust $1.00 Reui]verinr mirrors, formuls

. _Ideal Service, 312, Park Ridge, Il :

FOOT Powder stops odor and persplrs-
Hom, Pur:n:llil quarter.  Cershon. I

South Becond Street, Brooklyn, M, ¥,

].EI 000 ] FGR.MULAE 51,50 Poatpaid
lst free,
Missouri.

MONEY LLP..KIND - Formuiss for
ners, demonstrators, ete,  Lists frea. =
giano, Chemist; lﬁﬂ Lodsamn, Pitts
Penna.

“ANY Formula £3.00 or money back. CBag
Howal, Chemist, 1846 l:ullt:rtun. Chicago.,

MAKE Fast selling preoducts. No ma=
chinery¥., "“Chemist Approved Pormolas'™
Literature free. Kemieo, 15. Park Rldgs,
Lllinois,

28 SINGLE Ingredient formulas only
25c. William Scherrer, Coshocton, Chla.

TEST Formuln lists, free  Warre

T
EHin. Dept. PM. Farmington,

OUTETANDING

riti vice,
Barnhart, I.Eiﬂnfw n‘ m.

Iowa.

LA n
White, 1300 Commerce, Dallas (1). Toxas,
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HEAT! Mo fuel worries. Costs less than
18c a day. MNew burner fita all coal fur-
naces. Build for $10 from our blueprints,
El brings detailed instructions. OEEY

ck trin), Green B Co., Box 604, Mount
Hisco, . Y.

T PORMULAE, Anal sts, free literature.
R-.:sfar{'h 330 Charles,” Grand Rapids,

ci

REAL Manufscturing Lints
free. Cummings., E-'hcrni:L -I:i-m'dnn Ave.,
Bryrncuse, M. Y.

FORMULAS — Latest. best, Analysis,
Literature free. Belfort, Enginecring
Bullding, Chicngo,

TIC Formulary 924 pages (il-

10,000 money making formu-
Tech p-ns_ Instructions, substitutes,
IEW pustiu. or_C.0.D. ilorcign §2.345).

dams Brown Company, Chest-
Eut _!_l_lg_a_a,a-a.:huuetta

T EECRETS Formulas | l.nﬂ rﬂ![pﬂ

£1.00. Calvin I. lE'i!rih’.l.l:la&l Mathlston, Miss,

AUTHEN
lustrated).
laa,

SELL Vitamins by mail from your home.
Bend 10c for complete information. We
show ¥ou how to build a profitable bust-
ness. Oayol Foods, 813 LaSalle, Minne-
apolis. Minn,

BELL Late exclusive books of instruetion

by m.ntl P‘Ilhh!hrll supply snappy circu-
lars, profits. No Enuillune competls
tion, Rum RRME, Fma.nc:ﬂ Educatlon,

430C Comonwenlth Bldg.. Demver.

HOME Madl huu.inmg:wa well, Pln
magazine Ile, Shure gineering Eldg..
Chiragg.

FOR Youl

rlunltlies.

I, Chicaga.

RAIEE Angorn wool rabbits for wool and
meat, Easy, profitable business. Booklet,
prices, etc. 10c. Harder Farm, Route Z,
ﬂ'a_l.vum. Oregon.

BELL By maill
stamp. dward
Sealtle, Wash

Varlely, mail business op-
Writel HKatz, 4254 N. Klm-

Learn how. Literature
Mpcdonald, Box 126-A,

MAGIC Races—AL cigareite touch sl
BUSINESS OPPORTUNITIES Enmm “Enﬁu Fgfj‘i;g“ ler. Bi m&m
3 TRACEE @ QLR T EOl.

Studs courae Lo cotr® Bacy toreis. Free | Greene, 4216 Redwood, Venice, Calt,
booklet, Ohnlo Institute Technology, START Pru!l'ltu.hl: miil hu!drlm in up-nru
easlonal methods, Small

Box 123, Greenville, Ohio.

HUETLER Wanted! to introduce, sup-
gur demand for leld;‘ nocedsities
ood routes open nearby, wleigh meth-
ods get business, No selllng experlence
needed to start. We supply sales, advers
timk Hterature—all vou need. Profits
.hn increase every month. Low prices;
!.‘n. mum complele service, Hawlclsh
L-63- Freeport, Il
CI-RDW Dwarfed trees few inches hl.:h.
For yourself or gell. Instructions 15e,
th-:rhm McOulire, Box 628-00, Seattle-II,

BERAND New book—&8 gea, 40,000
words—300 tested moneymakers, business
secrets, successiul mablorder plm,, fur-.
mulas, ‘wholesale uugnly
moneyback guarantoe th Pum.l.c&tinus
413 Comstock, Syracuse, N,

" BTART Home buainess mu.'klng statusry,
plagues, art goods, novelties, souvenirs,
tuntmlehlinlkry. gurden furnibure, ariifi-

e flooring, llonid marble. Make
our own flexible molds, Amazing profits.
aluable folder frev. Creative P hers,

nais.

IPMI2) Glensoe, I1nod
PAINT Slgns [or profit with aid of let-
uﬁn:uplltrma Free lteratire, Sample
T 1k ﬂLlpllg Letters Ca,, ifdt
% Fort Hamilton Station, Brookiyn 0,

EZETR.&DRDH\TAR\" Dpj:mrtnuitlu lit=
ernture. Blg meil, 10c. Lloyde's, 230
Bankers Investment Bldg., Bun Prancisco,
California.

WANTED Partner to p atent fee on
viluable Invention for aJ; fn.t.tru.L A=

tomatle primer for aireraft engine. This
deviee will allow automobiles to opernte
on eal o], It is & very small deviee, ean
be attached In 4 few mminutes. . Box
b0, Steelton, Poenna.

MHGHA-NIG.hLLE Inclined men — Own

ﬁ:ncrll appliance repalr shop.

t lilngtrated ecourse shows you

hnr delng. refrigeration, motor re-

palr, how to get bu

povered.
Depl.

~ OPPORTUNITIES In mail selilng . Prog-
ressive Magazino tells how, Samp & dime.
Veldn Gates, Route 1. Flrmmu]d Ark,

“Gm:l"m!?a EDEII ndlr%rt.lsl p]v,u in
exlstence rileuln ¢ manm
2740 Coy, Cincinnatd, ghlg 5

GET Into mail selll Prepare for §
ture. Start sideline bosiness E;u'nT Eﬁazﬁ

opportunities. Inferestin rofitable
Itlons 1mmoﬂ:|lt.elg a\mrlhﬂ

Free de

ma!\le Magazine tel
Psn’m!u'm affer. Eh:bnrun Fublishing
Cao., L

FORGET t:an-ruami' Hum: business,
fita immense. Amazing details, 3e,
vice (8), Drawer 536, Bultc, Montana.
RAISE Guinea pigs, we buy them, Fr

booklet. Taviors gul.m:a Pig 1='|:.r1=1:|n.1I Emabg

vlll: nmfla

AKINO—Flasier Casting. Com-

?:I fmmulu—lullr lllusm].le:f um

ddenl Service, RM-12, Patk RIdr.r_I_:I].
FIVE Big mallorder magazines

_l.ewu l:'?umpi.nx 828-M Carpenter,

M'DHT Profiiable, responseful mailorder
lan, $1.00, Literature, stamp, Crown
s, BE-1, Charlotte. Mich.

JHOUSANDS Of articles wholesale.
Bervice, D-lﬂ.,“i'—'cﬁl"k g}:.e, III, Ao

42A POFPULAR MECHANICS

onle

time, Use prof
investment. Other ﬂg{mﬂunlt:lu erte
Central E‘ntmﬂm Simpson, Kansas,
BELL Books ns and folios mail.
Large Eun:rlpih'z Hst with complels sell-
ing plan for one dime. E. Minnick Co.,
Timberville, ¥a.
EDUCATIONAL Director-Branch Man-
nger Hh-' resident trade colrses, cities,
to $8,500.00, ap relerences,
hoto, Nobls B, Martin, 610 Mead Bldg.,
orilnnd 4, Clrﬂ'l
INCORPORATE Your business, Dela-

ware laws. Ma ld'rnntn es, free details,
Tux HResearch ne,, Delawace
Trust Bldg., Wlhn_.lh.thu Delaware.

MANUFACTURERS. Diurlhute your
products in Latin Amerfcas, Write O'Con-
ner & O'Connor, T06 Maritime Building,
New Orleans.La,

“CEILING Unlimited " plnn. Mo copital
r:qul.r-.-d. Gocrnpi ehe §1.00, Free literature,
Spada E TPrises, 2I7 F!'l:ll'll. Bt,, Huri=
I'nﬂl A, l]m'ln

HOW To grt ireo ndvertiaing, to can
strawberries without cooking, 2 big mail
order magnzines, Oeark farm bargain lst,

Aunt Laura's candy reci ant oppar-
tunliy mail, All !n?dim?gj:tﬂllu mailed

dime hundred. Ozark FPress, Moun
View, Mo,
nts nod grow rich, Dox

CGROW la
423, Hellogg, E:ﬁ.

CAFITAL Seekers Interested in raisi n{
28000 or more for o ]-e:Hll:mitl' propec
should write to Amster Leonard, Fox Then-
ter Bldg.. Dwetrolt, Mich,

YOU Too can learn how to make, mold
and st repl plastics, Bend stamped en-
velope Box 498, Gatnesville, Texas.

FREE Det,u.llnb malling address, Glc
ﬁiur{;h Acme, Box 44, Mount Vernon,

START Profitable mallorder business at
home, Details 10c. Lewis Company, 828-F
Carpenter, Ook Park, I

MANAGERS: Hire ngents. Demonsiri-
fion meAns n uﬂel ¢ Jjunkl Bample,

I:Eﬂtﬂll‘lm:l.. references. Uko, 712,

iifle: Plosida B

HOME Work plans, adapted o shut-ins.

Monthly pge mogazine, Send dime.

Publishers, 5 Train. Cleveland, Ohia,
FLEXIBLE Molds, imitation marble,
nite, ete, lete Imstructlons 25c.

w5, 5110 Kinghill, 8t, Joseph, Missour,

ODOD Mews! SIart  easy, proftable
spare time business for yourself, from
home! We show you how with several
glt':wen maoney-making plans| ﬂumnt.el!dl

il particulars free. Company,

Newport News, Virginia,

B‘J."CIP ‘Working for others, Own your
own home business and be independent
Write for free lHierature lodony, John
Hamaker, T8 Becond Ave, . Bidney, Ohlo,

T LIFETIME Business, steady |nmmg 11-

ring =ewing machines Baok |
Eac'l ;t oo, Clunm.n. 114 8. E, Tl Pnrt-
lanu Ore.
HDL!EWORR'ERB—IH a0, 875,00,
Weekly, Castwood plastic |-.|f L COes,
novelties. Materinl, malds, Instructions
Iurnished. Sample large scottis, east
waadeul, I:nlu!d miode] tl.lh. Itustrated
melding eireular, ﬂ hundred new
poatpald.  Plastie

ﬂetihlr mnlds 1
1410 M, :Be!mtmt_ Chicage.

Products,
" LEARN Refrigeraticn. ETL YOUT oWn
WAL,

shop. Be Independent B
Commeon Tlustrated

$100.00

n
education suffieient.
mrue shows bow, Booklet free, Mechan-
ios Bchool, Dept. PM, 4701 West Pico, Laoa
Angeles &

WANTED Information: HI-EEIII!IH and

FIDGH that take Socinl Club ndvertise-

enis. State rates. Treasure Club, Depk
W: 19 High Blrﬂ't _Bristal, Connecticut,

ONE Duollar hrml'.'u u.-a.mmu ‘af an arlicle
of merit, grand for agency or mall arder
work. W. J. . Hatrison, Wilton, IHL

ANTI-FREEZE, Woncorresive, Tpef=
sive, manufacturs yourself, Send 3-: at.nmp.
Betke, Box 603, Borgar, Texas,

250 Pasamrf' Day  opporlun L:[aa. 'ﬁ
pages, 250, Home Industries, 1318 5
Ave., Dmaho, Nebr,

TMEN, Finst formuln B0c,  Waterioss
hand somp and paint ﬂunrr. Worrow
gt&emkul Co., B43F M.W. 3 Ave., Minmi,

MATL Order beginners, Send for valo-
lhT'L‘ information. EI'I.'EI you dellars,
W, J. Harrison, Wilton, Conn,

nm"iﬂ‘dﬁ:; in mailorder, Literature,
stamp. Crown Hooks, Charlotte, Mich,

UNHEARD rtunity to enter “"bi
Hrm'” I:Il:lllil DIISEE ﬁ:lm Ju;g Erlilll-li

RD Of op
alyoke

HELL Emlc:mnm bodlet kits. Bllhi

rofltable. Plan-—di Lawrie, 41
Long Island City 4, %:w Y::-r;r e
B

AGENIS—To0 mall aur 1
rofits. Mome hm:nnLdli ilﬂ;:}g‘gﬂ.ﬂﬁ
rondway, New York.
R
1217 Park Bow ﬂu:ldinLypw“Yorf
e o W
a
Bridgeport, Conn. L
PAYING Mail business—Stamp bringa
. Oeneral Publications, Ossining,

SELL Books by ., E
Avenue 11, Lytle, Prada.rimh:?:

BEGINMERS Mall ordet and Jocal busi-
ness plans and formulas. Five 252 books
Ior £1.00 postpald. Circulars free. Brain's
Ew# Shop, 118 Washington Ave,, Endicott,

NEW York branch office, under your
name, will inerense your business no mat-
ter what your proposition is, Hent—$1.00
1:'|.|:||:|t|‘l|!§E £7.30 rual‘tﬁ" Co-operative Of-
fices, 126 Lexington Avenue. New York.

QUICKEST, Cheapest, shortest way to
lenrm the mailorder business, 4,800 word
folio 2%c, Hoffmann, 3740 Coy, Clncin-
hati 19, Ohio,

FLASTEX Statuary nand noveillea—if
fw wish to start in o paying manufactur-
ng business of your own we can help you
g:‘t atarted right as we have the experienos
ing the largest producers. If you are o
manufacturer elther on small scale or for
big production we are ready to buy for
t.u.:l:l. nuin guantity af 'PIE‘?I.HM statueiies,
murals, nnveim 1:r.| Marhiite
PLF-SHH: or Plastic of any sultable
and at the right p'r[l;v: Pq.ru{:uj.a.u free
without abli t! W. B, Cote. 14 Well-
wood Ave.. ﬁrnut-u- e
$T.ﬁﬂ‘1' Your own magazine agency at
hame, No Jﬂtl! required.  Write far
:J-a.r!.l.l:ula.ru and supplies, American Rend-
EFE Service, Hetfield, Penno.

“HOW To Make El.mple Maolds and Plos-

ter Plogues.™ ‘pc;-pul‘.i.r novelties!
HBooklet Z5e. Plutetvr_r-! 408 E, 43rd 5t
Clevoland. Ohio.

MAIL Order magaeines and glant mail
kﬂ:ﬁﬁrﬁmr. 142 5o, Sedgwick. Wichita,

MAKE Money at home in 5 :Faru time by
mail, start with na Httle o & Par-
ticubars free. Kraft Publications, 113 Mad-
isan. Aurora, Missouri.

300 WAYS To make exira money: Tested
n-nd ﬁwnmntn‘d 25¢c coin. Business Mart,

Plymouth Bldg., Minneapalis, Minn.

ET.F.LH.T A home business In spare tEm'.
Make oxtra money. Experience not sssen-
Hal  Literature free, H. H. BSchults,
RFD 2, Box 8-A, Pascagouls, Miss,

COLOR Cement with chemieals. Make
artistie oement nrdgn ornaments Holly-

wood styvle, Dz,  Hollywood Ce-
menteraft, 3521' nnder]l.'u ollywood,
i, Crlif.

HARAEUL Shesp are profltable. Write:
Addis A. Erlley, Maywoed, Culifornia,
CHARTERS: Delaware: best, chespest;

free forms. Coloninl Charter Co.. Wil-
mineton, Del,

MAKE Money at home in spars
by mall. ‘Write Enrﬂ.ﬂn Fublishers, BD: .,
Pawiucket, B. 1

MATL Ocder 'buainm course shows you
how to make money, spare or fulltime,
T e mal ol (gl

e de=
talls. MNelsom Co., 321 Bouth Wabash,
Dept. 403, Chicago.




DRUNKENNESS Is a dizeass which ra-
aponds to treatment. Medieal skill plus
human sympathy prove soccessful with
liquor and drug eases, FeATE eXperi-
enee, Wrile [or frese booklet., P, M. Nel-
son, The Hepley Institute, Dwight, Iil

§ MOST Head mail order magazines 300,
t{rmn.mt Cartler, BB3A North, Pittsfleld,

m'-.—.u—-—-——
TWEBER Typewriter Mechanics Schoal.
Bimplified homestudy-repairing |lncreas-
ing. Canton. Chio.

“FLASTE® Indusirics offers \nOustrions
men an copartunity to stort & business of
their own, manuiacturing art goods. nov-
:rilt:lni. souvenirs, cte.. in Plastex and mar-

& imitatlon. Sc material makes §1 acti-
:I.u HRubber monlds iurnuu!ﬂ for =peed
nmducllnnw Emnl] anustmmil.t, hr';’::n aad

turns. e are now placin ain
store orders with mnnu.‘ra.cl.ugers. Write
L'r.n;' interesting booklet mailed free. Plas-

Indlutris Dept, A, 1088 Washington
Ave., Nuw ork

HCIW And 1 'wh!l'l! to obtalny capital. Pl.ﬂ'lg
cxplained. particulars free. Btar Service,
Wanpnkoneta, Ohlo,

12T WAYS To make m-une:r in_home or
oice, business of your Full :tl.t:u—
%Iar!: free. Ellte Co., 211 Grand Bt-. Hew
ark,

CO-PUBLISH Magazine, Blg praflk, TPIN-TPS,'" 100 Militn patriotic
Sample dime. Journal, Ragan, Nebe. itema.  Jewelry. Enn‘-:}ﬂ.q ?’ Clover

MONEY Making is easy in a fascinniing | Novelty, Hollis 7, N Y.
mail order iness of your own, Start SCIENTIFIC Manufacturing processcs.
small, ua'ruw big. Send for particulnrs. Mo | Simplified! Profitable! ‘Trade secrets!
oblign J. Bhutt, F.O, Box 323, | Profits to 1.500%. Lista free. Thermohwis,
New Castls, In.:]!nrm Peorin, Il i

DIMES! Quarters! Dollars| By malll WHOLESALE Bources. 500,000 articles,
Latest plans! Your name listed perma- | Froe directory. pode, 1133 Broad-

nently 'I.I'I.h aver 100 Oroms—I0e,
Enterprises, Bax 457, Reno 2, Mevada,
GIANT Malils Gc; Mail Bale Hﬂ.zu:hn: da;
opportunity mail free. Harvey Teeple,
fPM), Dectar, Ind.
WINNING $-getting schomes, . Op-
portunities, formulns; two copies, ?gf dhth
vear, Schemer Magazine, Alllance, Ohio,
PUBLISH Your own mn ine. Hanod-
same 53 page [ormat, we!f‘z 1=~
trated. Cost low as $1.00 mnnth E:I'Jnss
you prostige. profits, 10c brings sample,
details. Notional, Ord. Nebr. T
WHOLESALE Price list books and nov-
eltles free. Torian's, Hampion, Virginia.
BUILD Bank account, new courkge and
backbome, future suceesss, Postol ings
marvelous fdeas. Shore Sales, 115 Atlan-
tie. Matawan, J

Hovel

SOLDIER Moulds for | tny: l]J'I.w!.ru.lerj
catalog be. Henry Schicrcke, Ohent, N, ¥.

LIRQUILD Marble—Colariul, mlazed! Mold,
brush, spray! Composition Goors. rubber-

tie molds. Particulars free, Marbleiz-
inz Bervice, Edwardsville. Illinols.

BRUSH Plating outfits connect to a bat-
tery. No lanks neoessary, Good paving
business at home plating agtoparts, bath.
rnnm fixtures, bicycles, reflectors. sllver-

mirrors. No shop or experience res
EI red.  Outfits I‘urmaneﬂ Free booklet,
unmetal Co., Ave. H. Decatur, IIL

QUID Mnarble; snow-white, multi-
colored. CGlazed. Unglazed, Composition
flopring, Lifetime wear, Any coler, Mo

Elﬂrl e, Flexible molds. Plaster cast-

et into the hig money now. Full

niormation given free. Write Compo-Tex,
u: TaE, Ht. Louls, Mo,

MONEYMAKING OFPPORTUNITIES

BIG Payl ofessfon,
arch aunw&g E; eat pri

make and fit
west prieed instructions,

Jul Corzsen, 3600 Texas Avenue, St. Louils,

Hl.ssuurl
F Win the war first! Then man,
reflectoral

ﬂu'lt I:ke sllvering  mirrors,
aking sparkling chipped glass namae-

lntes. Outflt prices. Bprinkle, Plater,
60, Marion. Indiann,

FURE Bmtul rebulit palnt brushes
Tike new, 1% a 4 for 3100, In-

cluding IKIDE_'IEE ah eleaning. Prices for
larger sizes sent. Money back guarantee,
arlenn. Brush Cleaning Co., 1547 FPark
. New York City
HWIEHI!EPEILE Brn maoney at hqmu
posting  journal entries, Ellis, dar
Grove, North Carolina.
BELL Envelopes
Ernﬁt'l. Write Om
4721 Calilornia,

ma.ll. wnu:leaa.le- Bl

Enyel apa | El:rﬂr.'-u.

TMAEE Your own Flexible M uduu .‘itar.-
unary. Art Goods. Novelties. Artificial Mar-
ble Flooring, Ligquid Marble. Literature
free. Kemico, 12-M, Pack Ridge, II1.

62 PAGE Muailorder m ine. ten cents.
Loren Hollenberg, Roseville, III,

PERFUME Inmstructions Durnished, Start
mall order or local business. Particulars
free. Dr. Abell, Parkwny Bldg., Pasa-
denn, Calif,

LEARN Mauallorder — 51,00 Instruction
manunl teaches practical methods, Par-
ticulars. Kirlinprint. Pitman, New Jersev,

PROFITABLE Home-waork, Write Wond-
craft Projects, 1320 Lindsay Strest, Gajnes-
'|.iI!IE TEI:I.'E

0,000 TTEMBS At bargain, List {ree,

.I':.Ilj.lzd Distributars, 95 Leighton, Red
EARN Money evenings, copving and du=

plicating comic cartoons for advertisers,
Adservice. Argyle. Wisconsin,

REAL Cash instead of fimsy 1se8]
Rush dime for detalls Commercial Report-
or Home Mall Order Plan. E. Minniek Co.,
Timberville, Va.

ICE Cream candy—Dollars dally, Home
manufacturing. TFormula I10e. LaPlank,
Menominee, Michigan.

MECHANICALLY Inclined men — Own

and rate general appliance repair shop,
Complete, illustrated course shows you
how, Welding. refrigerntion, motor re-

palr, how Lo get business, ete.. all phases
covered. Free literature., Christy Supply
Dopt, 1138, 2835 N. Central Ave., Chicago,

YBUILD A Permanent Business'" any-
where with Iatest, fastest money making
methods, Detalls stamp. Ooflot Service,
Alhnmbra, Calif,

KNACK Of making ml:um::r in any busi-
ness, job or profession. No selling. Easily
mastered, We show you how. Information
free. Better Sales Co., F.O. Box 315, Bta,
E. Cincinontl 19. Ohio.

MAGAZINE—I00 Munrrmaktnsr upp-n-r—
tunities, 25z, Arnold, Boex 64, '‘orked
River, .

LEARN Metasclence, Remarkable drug-
less henling. No manipulntion. Mo up?n-
raties, Unbelievable simplicity nnd results
Inexpensive correspondence course. Write
Metaselenes, De Land, Florids.

“"EARN Money at home! Thouzands dal

“Home Worker Magazine” tells how.
Bample, I5¢, Sizemare, ‘Ea: T, 4917 Morth
Eostner., Chleaga.

AGENTS WANTED

EVERYONE With anvone in the service
wants a personalized honor seroll and servs
iee record. Timely, fast sellers. profitable,
ﬂumpl-:ur data on request or gets sales

kit with samples and this amount refund-
od upon return of kit or after $20 sales,
Horry N. Lats Service, 241 West G5th
ﬁt:c:t- Hew York 19, New York,

ETART Yeur own business on our eapl-
tal. Always your own boss. Hundreds av-
erage 531,000 to 55000 annval sales vear
after year, We supply stocks. equipment
on credit, 200 home necessitles.

x]:un-:m:e unnecessary to start, Wonder- |

cpportunity te own pleasant, profit-
nble business backed by world wide Indus-
try. Write Rawleigh Co,, Dept, L-U-FPM,
Freeport, I11

BIE HDEI.E {B.H'_inl arders: shirts, ties,
50X, pants, jockets, sweaters, shoed, uni-
forms, ete, Bales equipment free, Expe-
rience unnecessary, Mimrod, 4932-AN
Lincoln, Chicago.

AGENTE—Coin money—It's new—It's
hot! Everyone wants radlant plastic
plaques of loved ones, Commissions ad-
vanced. ‘We dellver. collect. Condon, Bax
157, Upper Darby, Penna,

“BELL Champlon belts. prices 3c. Leath-
ercraft. B44 Baltimore, Baltimore 1, Md.

way, New York, =

AGENTS. Blg line including food prod-
ucts, Fast sclling premiom and hnru.tn
deals. Low prices. nd eard I’m' b l:ll.l.b-*
Ot offer with gift. Ho-Ro-Co,
Bt. Louis., Mo,

FLAYING Card game. 250°; proilt, Bam-
ple gume 3fe. Box 843, Denver 1. Colo.

SCHOOL Senlors—8ell America's most
benutiful, distinetive graduation name
cards.  Positively highest ecommission,

Lowost Exm:u. Free sample kit  Print-
craft, 1431 E, Elm Street. Scranton. Penna,

MAGIC Cleaner and ]nund.ri sonp denl,

Hotter than a freccacker profitst
Sample free. Bestco, 00T I.nl.u.: Park,
Chicago.

FLATING Outfits for autoparts, reflec-
tors, Connect to o battery, Mo tanks
necessary. Freg sample and booklet, Gun=
metal Co., Ave. N, eatur, T11L

EXCELLENT Sldeline for p printing sales-
men. Decalcomanin name plotes inm small
guantitles. Also, make money applying
initials on sutomoblles. Free samples,
“Ralce," 1483 Washington, Boston (18],

AGENTS—300% Proflt selling gold leaf
window letters; stores and offices.  Free
samples, Motallic Letter Co., 438-B North
Clark, Chicaga,

FREE Water and our concentrates,
makes flavors, lotions, sham . T2 prod-
urts. Inbels, bottles furn d.  Qualea,
E-20030 Russell, Detrolt.

ELITE Collection mtlina 15'1' nl-lm for
starting own busin home, De-
scriptive  booklet iren Ellta l:lu. 214
Orand Bt., New Yerk.

.ﬁﬂBNTE Biamplng names on pocket-
key protectors, Bample check with your
name, address, 26c. Btiamping ouotfits.
Emblem -nhmlu check-labs, name plates,
Hart Mg, Co,, 303 Degraw St,, Brooklyn,
N ¥,

HIGH-GRADE BALESMEN

SALES Represeniative wanted for ad-
wertised line of steady repeat products
used by ships, manufacturing and power
pinnts, Liberal commission, Write mxpe=

rience, Brickseal ReIra.ul,urj' Co,, 1023
Clinton Street, Hoboken, N, J,
ADVERTIEING Book matches, Amer-

fem's lurgest manufacturer of wnlon label
bock matches. Fast zellilng line. Large
sales producing  kit, Sample matches,
lete cut ecatnlog. 17 eolor combina-
tlions makes solling easy, Commission in
advance. Budperier l'lll‘,t.'-h Eﬂmmn: 1830
Gresnwood, Dept. M-13, Chicago.

 BLADES—Best qﬂu,a.lltr, fa.{:tur:r prices.
Detanils free, Ace Blades, Buffalo, N, ¥,
SALESMEN: Have real money I:mkl

opening. Fits intg war program
fm nsa-iw ﬁr‘-m. Dept. “F.'" Box EH.

EDUCATIONAL AND INSTRUCTION

GOLD Lacquered window n_ letiers.

Wew atyles, Absolutely beautiful. Free
i‘ir::nig;:—(mmlﬂm. Atlng, T941 Halsted,

MAGAZINE Gilt mbﬁnﬂg‘ﬁm this
Christmas will break all records! Get freo
wholesale price list todny. Your oppor-
unity to make big money. Write MoGregor
.'-!Inzlnlzl Agency, Dept. PMI12Z, Mount

Morris L

A—B-El'
‘West 43nd, New

MAGIC Shopping bag. Gells like wild.
Mugically turns purse inte reomy sho
bag. Handy, compact. Samples sent on
trial, EKristes, 130, Akron. Ohio,

ATUTO Cleaner. Cosls 10e, sells 8100,
Make it yourself. Free sample. Write
Formico, 314 Kiefaber, B, Dayton, Ohlo.

MEDICINE Men! Bell products under
your private label—Tonica, liniments,
herba, tablets, ete. Complete line of pop-
ular products.  Purchase direct ]Lr.m‘
:r.muea Rapid Service, Norman N, Bell &

u;. 128 Lexington, Dept, P-12, New York

u.IZHITIm:IE Behool senfors—Bell elass-

BIG Profit selling our novelties,
Mail Order House, 131
York City.

mrdn.m:ﬁ!a L, Pittsburgh 30, Fenna,

GOOD Joba for you In hotel and insti-

tutbionmal feld, wartime housin fru-nd nrud
recreation projects, ‘Thousan men
and women—all ages—needed !ur well-

pald poaitions that affer calor, excitament,
ever-new and fascinating duties. Already
built or under consirustion nre over 3 bil-
lion dollars worth of government social
und recreabional bulldings, officera’ clubs,
te. Record-breaking bosiness in hn!.eu
-t:luba- im:l.t-utl.un: means en:ngr n]:l
portunities. Lewis school recelving enlls
or managers, hostesses, executive -
koepeTs,  purchasing ents,  stewards,
housing supervisors, elerln  directors,
ete. Previows experience proved unneces-
sary! Mo need to leave :'-clur job tn qul.hi L
A good grade sehool education, pl
qualifies you, at home, I.n EpRre-
time. ur National ent  Burean
helps to place you-—and under our amag-
ing Certified Job Pln.n—utuajlr
tees you will “make when
'Wﬂtl: l'.u-dl.r for free [4}
Bchoal, Roam

C. (First and niv.r choot of 1ia
1 rst and only s
I‘.1r|d—-N'ww in its 28th year.}

MAKE Up to $25-835 woeek ns & trained

ractical nursel Learn quickly at home.
FanS o, Chiesws Shont o shusiae
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“HOW To Break and Train Horses'—
A book every farmer and horseman shoold

have, It is free; no obligation, Simply
address Beery School of Horsemanship,
Dept. 11012, Plensant Hill, Ohio.

LEARN Ea:m-e e rebullding. Practical, Low
tultion. Investigate. Gusins Trade Schoal,
280F Lake St., Chicngo,

MATHEMATICAL Short-cuts, Forty les-
mom course 51,00, Easily mostered. BSlide
rule free. Vorational Institute, Box 434,
Duluth, Minnesota,

TENORTHAND In ten lessoms. Sampire,
Ece -Way System, Dept, 444F, Syracuse 1,

FROPITE Without merchandise] 10,000
word eourse £2.00 postpald. Challenge As-
sociation. A-11, Cineinnuti.

WELDING—Elecirie are. Learn profit-
able trade quickly through actusl prac-
tice. Individual welder instruetion at
bare ecost of materials, Full particulars
free. Valupble welding lessons book 50,
Hobart  Welding School, Box M-1133,
Troy. Ohfa,

PLASTIC Engineering g.;s big. Home
study course. Low cost. termua. Frea
booklet, ©Ohio Instltute Technalogy,
Box 103, Creenville, Ohio. Eaa
EXCEPTIONAL Opportunity. Operate
& collection agency-credit bureau. Quick-
learned, any make £5.000 yearly. up
‘Write Cole Asscciates, Syracuse, M. ¥.
T FINGERPHINT, Detective inatTuctions,
Particulars free. Mpshak., 4127-A West-
minster. 5t. Louls, Missourl

T DETEGTIVE Tumin;, Phillips Secret
Bervige, 1917-B N, Kenneth, Chicago, Il

HECOME A DW ‘ﬂul Fsrn:’.hnlnnr
[Fs. D) Tesch gacret contentment,
happiness, Solve mental worties.  Free
book, College of Universal Truth, 5651-B
Horth Ashlnnd, Chicago.

T INSTRUCTIVE Correction, rewriting,
publicity, prose. verse. Literacy Service,
:l: . Ird_ Street, New York 130 ]

T BIOHT-Tralinlng technigque !JI!J"EI'II'M-
Everybody gets resulte now. Ask for f
chart and Tnalrucuﬁ:u Write De_lpl
-m*r Bud.]mg_.a.w.. Los Angeles 37, Caiif;
want {o be more suc-
num.!’u! “"ﬁ"rlllht For Profit,”
and learn how. It's frese. Writer's Cor-
respondence Club, 30 W, Washingion, Chi-
cugo, Illinols.

REFRIGERATION Bervice course. 24
lluntrated manonls, Bodklel free, Me-
nhnnlu Bchoal, 4708 West Pleo, Log Ane
Eele= 8. e s

PREFPARE MNow for the a?a.lanche af
JAmerfca’s post-war  bllllons In business
enterprises, Get set to secure your share,
Btudy nOnancial understanding, Study
meney,  Particulars free.  Educational
Books, 337 N, Rutan, 'Wichiin, Xnnsas.,

SHORTHAND—World's first  sclentiflc
0 ls. M:.r\'rlﬁus educator, Basic guide
zm Bystem, Hyde-Park Bank Bldg,,
lengo 10-

T CODE Lm.fu 5?3 Conversation immedi-
lldh'. Invaluable, Instruction booklet
2bc.  Zendu, Burbank, Californla,

LEARN Blacksmith tempering and hold=
ing colors. Gupnizsm- booklet postpald Soe,

RITERS—If ¥
. Bend Im-

B'rnl .0 Box Enst Lansing, Mich,

E.ﬁ. Basic facts "Why Your TFeet
Hurt." Be sensible! Discard useless rem-
edies!  Information. Dulco, 34 FItL,

Pitlsburgh 21, Penna,

DON'T Talk so0 much-—Writs something.
Bulld your monument. We publish. Also
teach compositlion with ingenious short-
Light Publishing

hand, Easie guide $1.
Company, Hyde-Park Bank Bldg., Ohil-
LAgo 15,

WRITE Bhort aterles at home for pleas-
ure end profit. Fame, riches l:nd lf nu.l-
fess ol achievement are rewards
realized by Btudents who aoquire lmtnd
tﬂhmqul:. Giet free booklet from home
iy EI:EI. lL'h. 50 yeurs experience,
"i'f‘rl ckstone-Sprague, Dept.
111, 3D'I Nurl.h Htchi[l.n Chicagn 1.

MATHEMATICS, Arithmetie, nlgr.-'brn,
mttr:.r trigonometry. Mondell, 230
eat 4151, Mew York.

WRITE Servicemen; others. Learn
through booklet, ":I‘J'_vm- Lettors,™ 20c,
Hall Publishing, Onak, Dalton Muss,

WAR Workers and students. For ad-
vancement and beiter poy vou must Enow
mathematics and bloeprint resding. Per-
monal instruetion by mail at low cost,
Write Lyle, Box 1240, Barasota, Florida.

LEARN To elng beautifully through
modern volce culture.  Literature free
:Perrh. 317A - S0, Hartlord, Bremerton,

EARN Certificd Gropho=Anplyst degree
analying handwrl:ln: Students report
ELIMInEs Up an_hour sparetime.
AT5, 60 U.-L'r:lL'f Iul] 1.h|:|l.- Giraduates in eni=
ployment, credlt agencles, police depari-
ments, courts, business and in private
practice oy personal problem and vocatian-
al advigord. Fully [lusteated OGroplic-
Analyst and 3000 word illustrated lesson
free. Institute., Box 1150, Joplin, Mo,

BEAUTIFUL Penmanship — Interesting
spare-time course. Hotell School, 33 Mo-
hican, Dobbs-Ferry, New York,

U.HEIJ Edurational books on nll u.'ub_tm:L-p
sold, rented, also bought and exchanged,
Munc}'hnck gunrpntee.  Write today for
{res cu.iu.]utaund. detuils, Lec Mountain,
Pisgah, Alabama.

NEW Writers woanted to re-write Ideas
In papers, maga
oppartunity to profitable
writing field. Rush posteard for free de-
tnils Comfort Writet's Servies, 210-P
Bouth Seventh 12}, Bt Louls, Mo.

T MEDIGAL Laboratory bn:nm:lana “in
grent demand, We train you in your sparg
time, in your own home. You can prac-
tice while studair:ll; Write for free cata-
Iogue, Imperis echnleal Instituts, Box

BI-E. Austin,

Texis.
e A

BECRET Im’uu tion. Experiente un-

ner.'manhr vo  particulars  free
E‘T’E“ lsnn‘. H-:I.H Wesl 86th, New
TE,

GOOD "Tsed' educational books on all
subjects bought, seld. rented. exchanged.
Bntistnctlon mrnnh:f‘d l}mnplth: de=
talls and ﬂi‘ga Mlusirated bargalo cat-
alog 1r{'t. te Melson Company, 331
South Wabash, Dept. 208, Chicago.

DRUNEENNESS Is a disense Which re-
asponds to treatment. Medical =kill plus
human umgnthr prove successiul

rug cases, G0 jt.u.ra experi=
Em’l‘??rllﬂu ]f:r Ir;igfllmt:tbt ight, I|“illl'IEI
son, The Keeley ute, Dw , 1L

TLOCESMITH Course. Lock  picking,
key fitting, ete.  $1.00 prepaid. Locks
smith. Canadian. Texas.

ADVERTISING Placed all magnzines,
newspapers 0.8 A., Canada. Lowest rates.
Free service, Bi-page catalog irce. Baker
Adverlising Agency. A-180 W. Madison,
Chicago. Bk

FREE—"Amazing New Book''—"FProfita
From Classified Advertising.'' Tells how
and what to ndvertise. Bo sore to read
this book belors vYou invest ane ceni in
advertising. Remeémber—it's freel Wrile
for your copy now. F. W. Johnson, Classi-
fied” Advertising Manager, 200 East On-
tario Bireet, Chicago, lllinols,

BUSINESS BERVICE
COURTNEY"S Mapll Service, Box 838,
Gary, Indiana, HRecelves, reforwards. busi-

ness, personal mall, 8200 monthly, (Lek-
ters, postoards modled 10e, 3 for 35e.)

T JACKSONVILLE, Fla., address

JACKSONVILLE, Fla., mail
£2.00 monthiy. Your mail received and
forwnrded deily, Empire Mail Service,
Box &5, Jacksonville 1. s

~FREE, Hev Y0 Rreater caroings. AGmE
Wernon, N, ¥,

Box 404, Mount | L ¥,
Make believe you are in
New Yok, 3 cards sent, you write, return.
Letters mailed 1lc.
Oher ﬂtles "15¢.  Recoiving, I'n'rl'nl'ﬁlu:
sorvice. Souvenirs, Inlﬂl‘mlt!m ]Dl: Aﬁu
Ernpcqtuw 15g. V.,
Brooklyn 35, N. ¥.

THOLLYWOOD, Movieland prestige “mail
e e arduss. Aty Omy 82 80
o BT =] -
m-m:ullr. Mary Ennls, Box 2907, Holly-
'wmd . California. e

Angeies, Calll., mail address. -
n-_was T nrwan!.s business and personal
mat] doily, Coastal Service SBiystem, 133
N, S8an Pedro Bt
MATL E!af'i'l.u'. 1wei--in¢ forwarding.
Information len. I.'n usl.nm tr-.us-
mcted. M, dign-

nﬂﬂﬂ.l‘lﬂ.

REPRESENTATION _In  Washington,
EE % Ew:jtg, Service Bureau, 1401 - 25th

""RADIO Engineering, trmq.dmuns, BETV=
felng electronics, aviation, marine and
po;liae md.lu l.a.u;nt. thoraughly. nJ.] 0E-
ow. Co-educationnl, Catalog free,
iige Tosiitute, Dept, By Valparaiss, Lo
HOME Study ecourse, uru:!c:-s therapy,
Free literature. Inst, of Drugless Thers
apy, Tama, Iowa,

FLAYS, STORIES, MANUSCRIFTS

3 BTORY Plots 50 cenis. Plot Bullders,
321 E. Laurel 8t., Fort Collins, Colorado,

CARTDONING, COMMERCIAL ART,
SHOWCARD WHITING, BIGN FAINTING

CARTOONING. Learn quickly at home,
New, easy method, Orlglnate comic char-
mcters Instantly. Prepared by sueccssful
cartoonist. Commleie course $3.85. Detalls
free. Natlonal Artlsts, PO, Box 4248-A,
Dhallas, Texas,

TRY Professional black ink. gl'ﬂ!
for lettering, fne drowing. Deak I:]:.
ETI'H Meub, 1044 Lomavis 4,

BEST Complete corloon eourse with
artisis kit—gd.00. Membership Cartoon-
ista Associntion free. Cartoon Publishers,
West Springfield, Masa.

1]1mtt_:lﬂted

CARTOONING Course:—3)
lessons, over 500 sketches, $1.00 pos
Montes Btudio, Box 852 Pasadens. Caiif,

Ensy method course—
#16 ﬂluslrnLlum. com=
ome Cartsoning Instrie-
!.inns 3450 WEBI 116th Bt. ¢ lI'_'!I'Ii
EI'EAI'..E Talks, '[.au.n‘h roducing
gram. $1.00. Cntu]q’;; 10e. Balda The
toonist, O=hkosh, l=consin,

ADVERTIBING AGENCIES, LETTER
WRITERS, FOR ADVERTISERS

GET Cash now from wour mall order
iden or product, We write money-getting
t pullers selec froam

copy ptlu J.n.
el cas roducers. Van D¢ Mark,
“Themes Sta.r TIJ‘E'E'I.‘ l::ln:l.r.n.au

MATL-ORDER Or sgent nd reachin
1,000,000 Ifamilles throughout TInd
Btates 818,40 inch, MNewspaper., magneine,
mafling-list, rate=-beok, free. Chicago Ad-
Eerfrll_ln: Agency, 20-PM West Jackson,

CRED,

INCH Display edvertizement, 50 maga-
zines, year $15, Wood's Popular Bervices,
Atlantie City, (N. J.)

FREE—New Advertisers Hate Guide, 44
pages. Includes evervihing Lowest rates,

. 'H, Brown Advertiaing Agency. Mer:
chandize ﬁ:‘ﬂ‘. ﬂhﬁ “nl e o

44A POPULAR MECHANICS

ADVERTISE: M 'Wm‘du 148 mewspn=
pers, §6.50. Lists free. Adverlining Bu-
reau, 4515-3 Cottage Grove, Chicago.

FHILADELPHIA Mail addresa Busi-
ness, personal. Reforwarded d.a.lif Gra-
hn.m Eystem, Feal Estate Trust Bldg. i

“WE Collect notes.Accounts everywhere,

Mo charge unless collected. May's Collec-
tion Agency, Somerset, By,
Bervice, Ws-snlni:tm!
D. .. receiven, reforwards, business, per-
sonal madl. $2.00 monthly, No. 9 "Ran-
dalph Place,

TYPEWRITERS, DUPLICATORS,
OFFICE DEVICES

DUPLICATC Dictaphones, folders,
dd h. pr office machines, Mo
Briority. T Hought. sold, repaired. B. M.

ity
F:uilt-. 436 M. LanSanlle, Chicago.

T DUFLICATORS And _supplies. Offics
Jppilnnm cic, Write Dixie(iraph, King,

K. Caroling, i
T PRINTOMATIC” Sell-Tfeeding rotary
stencll post card printer, camplete, §9.540.
Al e duplicator supplies, Literatore
iree, Plttsburgh Typowriter H-l.u?:lr. g-R
Fourth Avenue, Pittsburgh 21, Fenna,

RUBBER STAMPS, OFFICE SUFFLIES

3 LINES 30c: Cushioned, indexed, 366
%irfn:mm §1.50. Bramprite, Wauwatosa.
5.
KNOD Handle, custioned, 3 lines abe,
d3—40c. Blamp 'l.|'i'_u£k:5__ }::nkmﬂ-. M. ¥,
SUPERIOR,. Three lines 35c, four -ﬁﬂc,
service clothing marking outfits $1.35
Slgnatures %$1.50. Slocum, 8l4 Bradley,
FProria, Illinoks,

ONE Line 15¢. 2 lines 28c. 3 lines 35e,
Excello ﬂ-al:u. Dept. B, Box 500, Shreve-
port, Lodisluna,

FRINTING, HELTIG:.I.FI‘I.'I?-E. MIMEQ-
EMPHI"GG GUMMED LARELS

ll]l% ﬂ-"xll BDHD T--el.lzrh!ld!-vﬁ?-d ﬁg
. Benme &,
il?:;t o ﬂﬂl. E;L!]l.delph.la. 40, Penna.
THOUBAND &35 Envelol !2?5. D‘I;h!r
printing. Gooch, 201FM, F
IJ L.'E.'I'I'EREEADS Flns Ht"lel thI

'I!I'H'I_‘l 5, nenil rinted, §4,0
nrf 'D!'R Box THE, rP'JELuburz, Calif,

DIE'I".IND‘I'["-"E.‘ Printing reasonably
priced. Free samples. Cramer, Box 993,
Chicago,

5000 ELEGANT Envelope enclosures
$50; 1000 $300, Al printin !nw&s{

Eu_FE'n: fa EIII'I.'D

500 ..H.DmT[E’l’.ﬂﬂ Book matches $9.95.
Oiho DeWitt., Vandalin, Tilinols.

:.u-u—m_a:i LETTER Heads £1.%5. Saven,
TR14P Franklin, Cleveland, Ohiao.




ROTARY Typelesz printi

1.00 above material p nEh.an o

M{:nun Ottenlips, 5304 Rnhsrl‘.. 8t Lmua.

00 POSTPAID; 100 Blixll Bond let-
Mero

terheads and 100 635 envelopes.
Products, Box 344, Punxsutawney, Pennn,
200 BOND Letterheads, envel e,
D000—§5.98, Bamples, Joseph Johnsom,
118Z-A Fifth Ave., New Yaork 39,
£1.00 POATPAID: 100 B33x1l Letter-
heads and 100 :nfﬂwﬂ Allen Press,

3012 Bales, Kansas City, Missouri,
BETTER Quality 100 8%%x1l bond let=
terheads and 100 envelopes printed §1.25.
Printshop, Lintun. Ind.
I"IRBT T?rlnuu — Rensonahly
cister Printing, MMil-

HEBB Cards 82,50 mﬂeﬁ
Btandard 'Ar:dth!- size. Whl.ta
One calar and copy. Idenl, fﬂi—l!
Blvd., Jamaiea, N. ¥.
EIUA.LITY P!munl—lﬂwer prices. Write
for pr.h:]l: list. Parnmount Press, Atlantia,
Missouri,

PERSONAL xmu cards, 3l French fold
1843 guality, J”““d free. §1.00
cash. ~Check or M_ wopd Press,
Box A-367 Edl:ewmd:l__yuymnd

TTI00 1 [-E'I'I"ERCE.EADE, 100 Enwvelopes,
Demon Press, Box 111-P, Rmejr_l,_ll_e_l_-_tﬁ

IﬂD—-Blgl:ll LE'I'I'ERHEADE And enve=
lopes 31,15, Journal, Ragon,

PARCEL Fost labels J:lri.nted t'u.n
J.htludjnf i'wr rrturn 11 'ﬂre.sal1 alze g:ﬁ’”

Ry 11 7 G g e I g T ]
M 1} ﬁmﬁ R int
Erl.u IIat? e Ed.gewm I':au :Bag.'.hn- n‘JF

ﬁM—-I"& I1 L‘B"F"FEH. HEADS, White, 0=
lne eapy, §2.50, Crowe, Hutlun Mobrasi,

e

500 BU$INEE-'B Curds pranted $1,00 post-
paid, Arteraft Printers, 07-02 Roosevelt
Ave.. Corona, N. ¥

ENVELDP‘F.B Wf-t.hn E t, & les,
mp. Wood, 246 Main, Brockion 1, Mass.

135 DS And 125 enve
$1.50 propald. Oago Pﬂnt Shop,
PLid4, Mmtmn ]

PRINTING, All hﬂ.T
5217 Filbert_ Phitn.d.eln!ua

Edwirds Press,
HImMﬂimG—LEﬁEH leellsts,
formulas, instructions,  Lowes Loes.

Lem's Letter Bhop, 6T10 Stanton, Detrolt &

i

Jlmate o Any . Qs ress,
500 34x21; FOUR Line gummed stickers,

e, mrlts Printery, Soaginaw, Mich.

FRINTING OUTFITS AND SUFFLIES

Mﬁﬁ:i{z l}?m:ftm.ﬂc pr:;lntml:

LSS, B ree. Nov Bhop,

villo, Louisiana. ¥ e
PROFESSIONAL Btencll postcard print-
t‘. ¢um lote, $2.46 postpald. Challenge

11, H«11, Clocinnntl,

HO‘U‘NTED Elne etchings 50c. Proals for

stamp, Econoprint, Hokomo, Indiana.

FRINTING Outfits and supplies. Send
stamp for details or dime for complete
lustrated supply book, Kolsoy, "

W-11, Meriden, Conn.
USED Prosses, type, 8
Turnbaugh Service, Loys

PATENT ATTORMNEYS

lles, Lists 3e,
fie, Benna,

INMVENTORE—First thing: come first.
Your first move toward securin

n patent
on your invention is uiring infor-
mation nn“lj':nat“m ﬁ‘? our L%% buglin

"Patent Protoction™ and “When and How
to Bell Your Invention™ eontain this in-
formation and other hegmm nat.:ﬁ Geb

them Immedistely, F
“Bvlrien::a of Inventlnn’ Iarm. 'T‘h.:j' nuq.:

I.“.I.ta nnl' E:I 'j; t.od.' o, E\-'.nq. .h cu,. Rc
{atered Potent Att-:-rnm Tal-F lfn
Building, Washington, D.

INVENTORS: Learn nnw—mmnul o=
ligation—how to protect and sell your in-
vention. Becure free “FRecor Inven=
tlon'* form with instructions for mnk..l.nl'
disalogure and cestablishing date our
invention—and new free book "Fl.?tont.
Guide for the Inventor.'” -mnta.jninl: [t T
plete information nt procedurs
and how to sell lnunllnm .i\-m iNustra-
tions of many successful [nventiona: over
Ezybgic m&;hlmu.l mwe:;mnu. Det]’ﬁ

cos prompt eonflden
serrlm_hwrlt.e today Lo mu-:n:e A O'Brien
mmm:., istered Patent
At-tm‘nc:g BIB M .ﬁ.ﬂ.l.m.'l :Bu].ln:lnl Wash-
ington,

PA TBHTB. tneas assured.  Wil-
fred E. Lawson, ‘.I.l%i K Street N. W.,
Washington, D, C.

"PATENT-Particulars™ and blanks

f
alrmailed. th

Bterling Buck, Park-North
.ﬁ\'t:m.l!!-. B‘!.llLIJ'I.I:Il'Eu Md., Covernment-
registered 37 years.

IH’V‘E‘N‘IDRS—B-EIBIB diszlealng your in-
wention to nnyone send for form *Evidence

Gmncp‘tiun”:. “Schedule of Government
and Altorneys’ Fees” and Instructions,
Bant free, Lancaster, Allwine & Rommel,
lill Howen Hutlcul'la: Wuhllumn 0. O

M‘IE!TE— marks, Il minary
nr:l'.l'l.t:le1

closure form 'fm Per=
sorvl cl: rvmiwL MeCathran, 315
Hel.lnhlcn ashinglon, D. O
Reglstered ?itent. Attorney.
“INVENTOR'S Guide.'" 100 mechanleal
m?ﬁ'umolnu {fira-u. aﬁnﬁu ‘;nﬁmuunl.
selling inventions, R ermann,
}fmlu Bireet, Hew York.
P.‘.’I“E’HTE. Protect your idea SECUT=
Ing free "Proafl of Invention™ {older, Ex-
ceptionel personal service,
E. E. Vrooman, 871 Woodard Bldg.,
Washington, D, C.
L. P. RANDOLFH, 303-B Columbilan
Bldg.., Washington, D, €, Low cost, Book
and Information free,

FOR INVENTORS

WANTED: Products or [dens for }Hnt
war development, Established manu
turer with exeellent facilities for the man-
ufacture af precision mechanical and elec-
trical products of small or mediom size
wants patented or patentable Jdeas, ar
Euducu thet can be gotten ready for fu-
te markels, We will develop, Anance
and produce tems with & sound future,

INVENTORS: Learn now—without ob-
ligation—how to protect and ssll your in-
wvention, Seeure free “Rocord of Inven-
tHon'' Torm wilh Instruetions for moking
disclosure and establishing date of your
invention—and new free book “‘Patent
Guide for the Inventor," containing com-
plete Information aboub patent procedure
and how to sell inventlons; giving (llustra-
ltnnl of many successful Inventlons; over
basic mechanical movements, elny

ma:.r be costly. For prompt confldential
service—write todny to Clarence A, O Bricn
& Harvey Jocobson, Registered Patent
Attornerys, J1A-M Adams Building, Waili-

ington, D. C.
INVENTIONS  Developsed. Drawings
Machinery designed.

made. Models built.
Mig, done, Gmd worke, Fair prices.
vidson, 836 *'C' 8t., Ban D.Itgcr Calif,
INVENTORS—Information on what {o
do Arst toward securing & patent on your
invention ks of vital importance, “'Patent
Protection” and “When and How to Sell
Your Invention™—two valoable, richly il-
lustrated books—explain fully what to do
first, and n lot more. Get this informa=
ton quickly together with “"Evidence of
Inventlon™ form, All three will be sent
to you free, Write immediately to Victor
J. Evans & Co., Reglstered Patent Attor-
ﬁﬁ‘ﬂ. T32-F Merlin Building, Washington,

CAN Inventors make money today?
In 1841 plone over 4,000 assignments of
mt.enta. & month were made by inventors

manufncturers or  individuals, This
lhnﬂ today's demand for new Eemted
inventions. Write for our fres book, “Pro-
tect, Finance and EScll ¥Your Invention.'
Bpecinl form_ “Invention Record™ also
maijled free. No obligation. MeMarrow &
E:Iermlgnb 1341 Albkee Building, Washing-

n.

TECHNIGAL Assistance for Inventors.
Drawings made. Engineering ealculations.
Simpson, Pox 152, Galveston, Texns.

TOOL Manufacturer will buy patent ar

Your rights scrupulously respected. Send
data, Car-Max §. Co, 18 N, 8th 3t
Minneapolia 3, Minn.

METAL Manufacturer will buy outright
WLFI:F :E'lﬂta' on ntrnhud ar putmtu e
articles metal, Prefer tools, m
mechanical devices and Imm“mzuta
25-year record of success. Forsa Mig.
An orson. Indiana.

T INVENTDERS! Have ¥ Tood.
ahle idems? Write Mr. H::I‘.z 1 ‘l.lul'n.l:
42nd, Mew York.

WANTED—HNew ftools for automotive
and alrcralt work. Wil Ima patents or
designs outright or as shed tools. Glve
detalls. Betierflt Tools, Box §8, New Brit-
Bin. Conn, T

" CASH For inventions, patented, unoat-
ented. Mr, Ball, A-9841 Fleasant, Chl-
cagn,

KEW Product ideas, A reputable manug-
fnecturer will conaider new patentable
ftems (preferably of metal) for manufsg-
ture and distribution in th: Mt‘tt‘al’t-. auto-
motive, marine, ndustrial houzehold

field, Idess will be purcnnaﬂl gutright ar
on royalty If accepted, Write bri the
nature and intent of your idea and, If in-
teresting, we will zend complote II'IBI.'I‘I:H!-
tione: on how to submit full details for

Talr consideration. Address P.O, Box Noo
6708, Philadelphia, Penna

INVENTORS: Have you & sound, prac=
tieal Invention for sale, patented or un=
patented? If so, write Chartered Instituts
af .ﬂmeriuu Inventors, Dept. 4-D. Wash=
ingtan, .

WA HTID—HB!‘IWHUMMM un-
t.mud. inventions, rafeTonces,
ree.  Invention Reporter, EE—llm Sa.
Fairfield, Chicago.

FATENTE FOR SALE

PATENT, Outrl hl: E’lt

Mke it Fustener tltm'm- n::gnm e

T bl oo

Sary o $ow bugtons ""ﬁm Wil be welcome

h.uq-mhn]d, necessity, O Bta'rrnm. 223 W.
B4 St., New York Clty, M. ¥.

NEW Thrllling;- Loy,
Btarter.

Hothing

wntpmnum':['up and
: it Write G, Nicholas,
UTRE'S  Oppor

51E 16th Avenue San Francisco, Callf,

WAN'ITI::D Partner to fnance. Beveral

inventions, radio and elecirical.

Ep!zn.dld postwar Investment for someone.
EM.T, Box 1672, Oakland, Callf.

""n"' MIXING Spoon.  Manufactured
reisonable, Royalty or outright. N, AL
Allo, 438 So. 8th BL., Escanaba, Mich,

I:‘hT;:EHEI'IiTumhli:TMﬂ‘ 2T4, ;I‘ﬂ-i Car Immn.-

er jac ri| my-a v

ential ﬂ.eld_g Jae tchen, aﬂ»i
tate, Caro, Mich.

PATENT, Electrie, Outright. Royailty.
Muokes cars start easy when cold.

ntentable ides for automotive eyeT,
iller, 3125 Avenue U, Brosklyn, N. ¥, 1B45 E. 37, Broaklyn.
we prfmnl& _'Fﬂ.t' IEH“RF& ]ull:r ﬁﬂﬂ.ﬂt&i‘;;d A
1 a
812 Otis Bidg., Philadelphia, Ponna. mnmw:rrumnﬁ Precision  muchine
“INVENTIONS Developed, A= Inventlons, production, dealgning,
.ﬂ?l.l-:d P‘n.lrnt ]'nl;la: slleneer ueprinta 7%c, microm-=

nenéed, commerciall
Enteeprises, Dept. 30,
An;ele.! {55), Callf.

SELL Patenta. tI.Elllth In 1800,
Uhutlea A, Beolk, Garson Ave.,
Rochester. M. ¥.

.0, Box 5701, Los

RE: New military and com-
inventions urgently needed by

merclal
manufacturers, Write for particulars,
ED“B“DHE[? Imstitute, Dept. 4-A, Weashing-

CASH For practical ideas and Inventions.
Mr. Ball, .!Lﬂ 5441 Pleasant, Chlcago.

INVENTIONS WANTED

REPUTABLE Manufacturer, now en-
B n war work, new Inventions
1 k., secks 1 i
idess of sound prineiple, preferably
In metals or electronics, relat! to the
automotive, alrcraft or houschold field;
however any ltem will recelve serlous eati-
alderation. If you have patent, or ldeas,
write us fu:lhr, and in eomplete confidence,
s ﬂur ans will be earefully safeguard-
t.h& old and suceessful frm. ae-
Itr Ellﬂl m;l l:rutréaht- ﬁl! %‘rm
w:ulm for i mtuhuwurtmnut.wmm
publie, 1.1 E.

Im!E necded by the
-I e, 1241 Wl:tt Btrest, Yor
OF e ~Agl, KLN\'. k, Penna,

eters r_lea.ned adjusted §1.00.
made. eciulty Maching
H‘.l:.chr]l

t., Bacine, 'Wis,
L8—8mall
Hmh. blﬂl-l-ﬂl ete, Milburn, Burlington,

Gun ris
Shop, ‘3831

1ot mandfacturing.

MODELS AND MODEL SUPPLIES

FOUR Invention developed o o saleable
article. 060 years experience. Diles, tools
migr. R, Backer &
cinnati, Ohio.

PLANES, Boals, hundreds haobiby
Bul:l.lut e, America’s Bﬂhhur Cen=
ter, Dept. B 123, 40 E. 2ist B&., New
Yark 10, H. ¥.

MBDEL Kits and sup . catalog l0e
Bleve Pattl Co., 1443 %]i'l'.u!mt T:Inmu-
Ave., Milwaukes 4. Wisconsin,

SHIP de ] kitz and fittings. Completa
line Fisher r'mndal vacht ogui rn:nb. .M.I
HM:J:EEH Fizher, duﬁﬂ“iuad!t and I

ts, ngs A Reprin -1 s

ces. Most complete stock 1 En.%

. James Bliss & Co.. 1ﬂu., ﬂﬂ Bial
Bireet, Boston, Mnssachusetis

DECEMBER, 1943

Co., 308 E. rd, Cin-

items,

45A



SHIPF Models and yacht supplies ecam-
lete, Large 84 page cotalogue 20e, Bill
ild'a, 510 East 11 St, Mew York Cliy.
Rﬂ.l.l.:W.!l.‘.l.’ Models, complete line in-
formative catalogs O pmuge, 104 “M
26c; HO, 48 pages 152  Walthers, 1
Erle, Miiwnukee. Wisconsin
HOME CRAFTSMEN

LUCITE And Plexiglag still avallable,
un-,r; Christmes gifts, Flanz, Instructions
Cut to size or $1.00 bargnin mssori-

Transpostal, 21 Follen, Boston 16,

25 LAWH Ornament patterns 2oe. Other
allerns: 157 -20" high: Dutech girl, Dutch

m!:nt
Mass

. pirate, bull terrfer, Mexican girl,
Mexicnn dwarf, penguin, Aower glrl.
10 each;

Yor 25, 25 un\'elt‘y ﬁ.!term

d0e. All 82 full size patterns 51.00 past-

B?mi" Btrother, Box 38)-FA BHelington,
.

iE'DODE Baby walker. Plans  &0c,
Chester Company, 3TIBD 28th, Ban Diego,

{:n.uronua_
STER Enthusiasts, hobbylsts, Hew

muuldl.n!r Fl:ru:nd develope uurﬂ.ﬂ
nbe fAne-lUne reprodos

H’nr. “just In tine," but “Rﬂmi—nubr“ i'n.
2 and a:i:aw 3 81 hn et Ib. Guu-nm

stane, New ‘i‘url Ell!.' Dtpt. H

EMLARGE Workshop drawin auta=
matically. Ellminates squares, $2.00 past-
in.l.d. Detalls dime. Pantographs, Munis-
ng. Mich.

CATALDG: Tools, deeal translors. Pol-
borns novelty fui furniture, luwn croaments,
silhoyettes, letters and numerals. Other
limez. 500 articles finely (llustrated. Write
Wo-Met Shop. Ashburn, Geargia,

MAHKE Money building bird houses, II-
lut-rucd instruction boek, 26c. E'n

Mechanics Press, (O-43), 200 E. nﬂ-n.
Chicaga.

TOBACCO, SMOKERS' SUPPLIES

DO You want a handmade full queen
Bize ctmt: Im- u:nls 'I";l: eaeh? 307 Havana
EURTRNiee I'IE_CI filler, Bend for free
catalo nh.d_ T.rla.l o, Bidney Rom, 50
West Monroe, - iﬂ_ﬂhmattr.&._zll_igma-_

FIFE Smokers ml.l.al.—Prantlc:a.I finger-
size muml tﬂtll—‘t-l-‘m T, sponn. cJu.nlng
md comhi E’i lil:nl B
. 43rd I.ong_luna ¥y 4 New !{ﬂrk.

FLINTE And wicks for all makm ot

poch:t't lighters. Send a few to sol-
dier and sailor 'bﬂ‘j.n H: o5l q'lh'.l. t¥ mur-
anteed. 12  capsal 1040, far BGie.

Harrack, 3348 = 31 BL. Ml-n'rl.l. L. L, New
Yﬂ.r

pe amokers—TFor & new lna

WANTED—MISCELLANEOUR

M Y—Highest war prices paid,
Any quantity aor qIJlll . Free Information
and oontainers, Or, MErCUrY Loday,
‘ﬁ'hﬂﬂ.u! TE'J.'IHIDB].,_ Nm'wmc! HHE,

T WANTED: Compny to hilﬂl-lfl-l!ll.'li‘n an
rovalty basis, coal drilling maching oper-
ated by air power, great demand. For de-
tails inguire Louis Muhlberger, 427 Perry
Elt. Easton. l"t.'rlnn

kinda. . ARy quancs. Wiite Shapiro, 1681
n ny guan ]
Bangor, Los Angeles, Calif,
WIRE Wanled—18 or 19 ﬁug hard,
100 to 1,000 pounds, Must
Paul Fulks, Wolfe City, Texas.
MERCURY [ﬂultlﬂl'r&r
bismuth, l'I.II'!‘I','.I cobalk,
vanadium, rite for qu.utltlnm ﬂ.il.tns
uantity. You'll recelve gusranteed prices,
etallurgical Preductzs Co., 35th nand
mﬂr&- IE .. Philadelphia, Penna, Esiab-

“TOABH F'or bicycle engines, outboards,
mnturﬁ:tu. BCOOteTE, ing  engines,
EXEICY Describe, quote ces, I:lf-
mers, 307 W. Pico, Los Angeles 15, Calif,

WE Pay you well for “‘anything™ you
wish to sell: merchandise; jewelry; tools;
instruments; cquipment. Justiee Jobbers,
Box 150, Chi cago,

MERCURY (Quicksilver W $1.50
B i o e o0 o

nals

FOR SALE—=MISCELLANEOUS
FUR Coats for less. for your cat-
Angeles,

alogu H. G treet, Port
[ roens|
‘Washinglon.

PERSONAL
FERSONALIZE Cards, letiers with cute
hotostamps,  100—&1, 44, Send _ print.
hﬂllnd.ur, Statlom A, Toledn 5, Ohio Ohlo.

" COPIES O birth certificates, adoption,
m-n'l.;w. ﬁht: other records all states.
Also perions locnted, Bureau of Records,

0B ¥ “_’_Wﬂﬂ-l_ﬂlw .

DRUNEENNESS Is a disease which v
Epands lq trentment. Medical skill n!lu
human mr prove auccessful with
liguor nnd cases. 60 years experi-
ence,  Write l’m' free booklet. P. M. MNal-
scn, The Keeley Institute, Dwight, 1L

MISCELLANEQUS

FREE ¢thnr of Alasks noveltles,
j.‘guu Bpeclalties Company, Ketchikan,

"BEND In your mechanical and elecirical
problems for professional munﬂ-l:'in: f.?.
wiee, En-uinurmﬁ_ Services, b Alden Flace,
Behenectady, N

T OLIPS Pﬂ.r rug making.
assortment. Price 15¢ pound plus postage,
Cash with order. May Hoslery Mills, Nash-
¥ille, Tennessee,

Large color

T MAKE Delicious caramel and crock-
erja:k baoth formulas, 50e, Frank Shill-
ing. H]I'I—Il Dueber, ( Canton 6, Ohio,

MAKE Your own nrmunr cuts.
to'' method, simple, practical. No messy
chemieals, Adayservice, Argyle, Wisconsin,

UN'I'-H-.INTE!D ‘ﬁ"nﬁlhpl-lqun 2qe up. Re-
Etl..ut list. Omarn, Broadway, St Paul,

nn.

" BIMPLE Flastic mineral or gold
Different colors, not likely hn be imp‘ruﬂ:d.
on.  Write for deseriptive circular, Pat.
gpl:l.uﬂ for. McKenzle, 1834 BW 5th Ave,,
. Oregom,

BIG HHI. for 'rnu. Latest moneymaking
offers, nppm-lun tiex, calalogs, magazines.
Name listed rcr.:t.m lDu. Ideal Bery-
fee, 146-M, | Pln't Ridge, TIL

CHILICONCARNE, Tamales and other
Mexican reclpes, 1200 words, 25e.  Mexi-
can Prndum i26 Morth Main, Tulsa 3,
Cllahoma.

“MAKE Big money| Anyone can tation
with our putfits. Instructions ineluded
Froe illustrnted :I:Itrmtu.rl.- Write Tatuca,

831 Bouth State,
T POSTAL Wil b.'l:'Lui you  infarmation

about keen razor blande sha mr Latest
idens in hig mail 1n¢ludnd . Owon,
BEID FRoanoak Dallas 1

BHAVING Four ekin rably
frritated and lurl:‘? “Bhkin I-Inlth Despite
Bhu'l " gives o simple, eficient routin

n and malntaln & happy, normal
an. -E-md 28c and 3c stamp to t Office
02, Ermhrw sﬂﬂsﬂn

ASTROLOGY “T'rial Bond i
birthdate and g 0 e
cent Beach, B, ©,, Canadn.
hrﬁ&m?ﬂg 'w]?.gnu:vg}.f:tmn else !-.l!lllpd,,
Caul : Use only as directed. a.pEu' X~
t!m“!-' dries quickly, conve

ﬁn!u:‘!l bottle without l.mluuul: a eent

gmuklnl I;h: vi"'ril;a us r hrnl.ira:i Efe 1398, Cleveland 3, O.
aceo and 1 e IR Falling? Dandruff? wnr.u “Trich-
Eatury) '““‘““‘"« “ﬂm JYEL grl_n m Lewls &t, Phillipsburg, N. J.
i Bl R ey ETIZE Your mind, Et.trm:t
WA‘I‘CHEB. OLD GOLDY, JEWELRY, ETC. ﬁ:!lul LE[“'IEH, l'ﬂﬂl'it’? I::Iltll:l'll
UINE Dimmonds. out-of-pawn low | heim, Calif.
L"“l wander{ul values, —Unredestned ?I:LLING Halr, its cause and preven-
buylng power enable us to Tl inined | inf (]
offer h-enuu:i'luﬁ J'I'I.'! at prices far less than Egg'mucﬂt%?m?lv - “t an mn.'"uu v:
o "“”jf“"f Hon. | to feep Your Halr T Ninety." For free
or blg fres show n|:
E:']: gliymonds, at glarting low Eriees | Ave. Brodkiym, N, ¥. 40, 1 T
L : n
e neiation 139 1N Masth Olack Bt | ~ DR, DILLINGHAM'S Chiropodists’ pre-
mn:-g;g L seription Hllw:ld where others fall. Ath-
i Suetngnds, iy, "o e | Nemef a3 e S T T
ceive cash p'qturn Eﬂll. ﬂ;u:{ullnu OUR Books will hﬂ‘p.}'ou Eet n better
ranteed, Free information. Dr. Wels- Job or start a business o :m.lr own,  Cat-
g's Cold Refining Company, 1500-Q free.  Popular chanles Press,
Hennepin, Minnenpolis, Minn, 10-43), 200 E. Ontario, ﬂ‘:ugjn
WATCHES, Materials, tools. jewelry, WDNDERFUL Invention=—corrects poor
dinmonds — bought — sald,  Cabalogue, %nmnmhrp magic. Ten doys” trinl
Gales, Box 1000, Chicago. ite, Owment, 0, St. Lools, Mo,
OFALS. Bample packet $56.00, Cata- PA.R-ENI"E ot Mn: chllﬁrm—tc.a.ﬂi
logue free, MNorman Seward, Melbourne, | them now Lo lsten, think, remember,
Australin. concentrate—with our set of Jntaruuu

ot UrE i Jip old AT £
1ﬂue‘mn?1ed‘g':.! shipment recelved. Sat-
isfaction guaranteed ar articles chesrfull
returned. Information free. Chicago Gol
Smelting Compuny, 300-P  Champlain
Buildine., Chicaro.

EURVEYING INSTRUMENTS

lut-w:ihruulh

ay-exercises.  Benefits

fe. Bpecial only §1.00
logg, Box 12114-F, Portlan

HATR Falling ar lhi:n-nl!: ?  Mirnculons
mr\et p t.lm:_ Curba f!nndru.:r
thy i}uwl.h aof hair. Free

h:luh:]l:t u!'l'md. K. Meta
Esolerig Co., 140 West 42nd 8L, New York

GET Humoraus a.l:.ﬂ:a ].'I-:enue to huni
Japs, Hend Be A remarkable novelty.
Alnska EEhuhnn , Alnskn,

BURIED Trewsures and Il:q'. mhnn—uwr
200 loecations in Tnited Lenrn
where, Information free. wnbu Treuun
Trove, Box 3e6-F, Springdule, Avle

CELLULOID — Beautiful assortment
Motiles, opagles, Onyx, Used by

mikers everywhere, One pound as-
B nt—pieces ap
each. P'rM:E 1,00 raft
wersity Ave., Rochester, N.

REBUILT Electric halr clippers. Elec
irlc shavers r red, Service, T03 uu:
Street, Racine, Wisconsin.

SEND Stamp for bargain :lhwrt on au
useful Xmas glft items 25¢ Lo $13.50.
Goldshield Products, 'I:!rpt. M, 350 Oreen-
wich Btrest, Mew Yaorl

RECHARGE WUsed ﬂuhlt hi batteries,
Instructions 10c, Box 145, Skykomish,
Washington.

PERSONALIZED Pencils, Individusl or
doze G

firm name. 50¢ per T ross—anme
imprint—&3.60. ‘F‘lemutl Market, 611-15th
8t.., Enoxville, Tenn.

ATTRACTIVE Comfortable llpu.r.nu
Spanish sandals) colorful and also
Fﬂ“ calors, two palr for o twe dellar lxlu

th“m bird pleturss, three for a two
Rowe's Mexican N!tiv: Pruda
E-.%a hEIﬂ.‘HIu P86l Mexleo City,
RECEIVE Mnails, nm.-:d.ruu
¥our name In numerous mailin
Howard, 3% Broadway, Mew Yor
FLORIDA Products, novelties, ste, Val=
usble lterature, stamp. Box 117, Little
River Sta.. Miami 38, L
VICTORY Quilt pattern, ein be tised
for other articles.

tely 30 sq, In.
tf!'flﬂ‘:. 337 Und=

:I
H-Ils Hh’:.

end one, birth-
day o

rin . L. Hess, 81815 W.
Hﬂ.ln, Ill.l"lhnll, Blinn,

‘44 ESQUIRE Desk calendars—Twelve
Vargn rls ﬂ"'f!l"' l:ls re Agent, 1919

ity Girard,

OUARANTEED Factory rebullt transits LIVE Longer, feel betier, enjoy life, MEDICAL Laboratory technicians in
a.nd lewels for sale (cash or terms) or rent | Free information.  Fairchild Company, nt demand. We Eﬁin ¥ou in your spare
(with purchase option), We will repair, | Mt Vernon, Ohio, me, [n your own home. ¥ou can prace
trade, or buy old instruments. Ship pre- tice while stu for free cata-

prid for estimate and vnlunum For
complete lnfwmlﬂu'n. Write for list MB1
Warren-HEnight Ca, {Hlnu:l'm:tur:l‘: ol
Transits and Levels), 138 M, 1Ith S8t
Philndelphia. Penna.

46A POPULAR MECHANICS

GORGEOUS Christmas folders, 25 for
dollar or 50 for dellar, your name printed
5:1:_: Lefavor, Box 571, San Bernardino,

BUY Vitaminz direct. Save. Posteard.
Matosks Products. White Bear. Minn.

MEXICAN Legal matters relinbly hane
dled. A, Munoz, 240, Juarez, Mexico.

Write
,wﬁl.l_g .'E"ﬁ?:ﬂ T!nlufmdml Institute, Doz

d r! IAHEtTu w ulg ular
eriul pu POWeET O
Magnzine” lnrflﬂli PREES, ‘W‘hn'c': Four
propasition? Write me today, F. W. John-
son, Manager Classified Advertising, 200
E. Ontario St.. Chicago.

of the won-



A FACTOR
EXECUTIVE

And vou will be esséntial—not just for the war but
esgential after the war—after the boye come home.
When THAT day comes remember the service men
will get firat call on jobs—so youw'll have mighty stiff
competition. And now s

YOUR OPPORTUNITY

:L unlify yvourseli—itor the days of the old-time wh!p-
l:ru.n ing factory boss ore gone—the demand s and will
be for the boss who uses broin instead of briownsswlho
lewds instead of drives. He's the man who bhandles men nod
work onslly and smoothly—Dbecause e koows how. He's
the ESSENTIAL man,

If vou want to guolify yoursslf as an ESSEMNTIAL Pactory
h‘(d.LlIl.l'\.'t' write for our FEEE BOOK, "Getting Ahend In
Indiustry'. Tells ¥ou how you con get the training. So
dlon't b a \U‘N ESSENTIAL, write toddny.

LINCOLN EXTENSION INSTITUTE Paieieiin® Maute

What Every Mason Wants

We have Masonic books and lodge sup-
plies for Blue Lodge, Chapter, Com-
mandery, Scottish Rite, and Shrine.
OUR RITUALS ARE USED THE WORLD OVER
cend for free catalog of books and rituals for Masons, Odd
Fellows, Knights of Pythias, Knights of Columbus, Elks, ete,
EZRA A.COQK,Publisher, P.O. Box 796, P.D., Chicaga 90, 11,
STUDY AT HOMIE for PE J:-f N I.I SCCCESS ane
LARGER BARNINGS, :
tom—over TEHE (MK siacls
awnrded, All texis Turnished. E
{of FREE BOOK Law aiml Exex

AMERICAN EXTENSION ECHDI;IL OF LAwW
Depl. 36-M # East Huran Si. Chieaga, 1.

Eoiay Ty
aHlg ms'r:'ru-r; rm: TECHNOLOGY, Box 133, OGreepvilie, Ohic

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

What about your future? Who is spfo today? Surgly not the man
who Is pontented to stand still! Know your job thoroughly—pre-
pars ru‘urueu for jobs ahesd. To do just this thousands of men
have used

The Croft Library of
Practical Electricity

Tha Croll L b o pamplids elecbrical sdweator. b s fousded on pese
% yenrs of ahizi-slave expermnosr—un work ne it i actually dope. Tt @ pomed from
rover b cover I|l:'|J| the kind of -leenelod Incts you wanf. Writlen so chai tha
nec gun esaily ynderstsnd ., yef m sound, 8o thorough, that it s the daily guide
ol S9,H highly pakd eleirical work encineers.  Crolt tells yom the thizas
you noed to know showt molers. gon ar
Firmuite, pwitek . Al a—elotricul mackinery of very L
wiring lor light nnd power—wising of fAsished baildingr—e=ndewritérs and m'n.ulu ]
Fetualiinndiibe =ilFH i rktian 10 A kwiey: Bt most Tmptneid. i of TEh:
:n|—:;:m|- mod lamp cHects, gle~how W do a3 complete b, [Hee plennksg I8, to
complction,

No money down — easy payments

Fll-l in ln‘: mlul-l:_h o nI-I:tu-bad i rgv'vlill |‘-lt.'ﬁ-f__l;rml ||1-| entine et of mm}fﬂl-

n daya’ pEnmingtlon oi o w take nld the riek—you sssume e -

H-o . 1f :ruu. d-w:l‘di n keep the hn:o-::‘w ] ﬂdnn tan dars and itlt ‘halsnes &t the rate
ihe eoupon HUOW asd sse ihe books for yourssli.

r---—-----lu----------------------.—.

EXAMINATION COUPON

1
L]
“tﬂ“l“‘-l‘l“.l. BEOOK CO. 330 W. 43nd St, N Y. 18 I
o lan dave” ssambsalien on spproval il Ceoft Library of Practieal .

1

]

1

]

1

I et

[ E|l?|:'|"' Il.;r'. T wirls 11 matisfaceory [ will sewd vou 33.00 fm 10 |].l:rn l.n.d iﬂ I.ﬂ
monbhly ustil the price of $L18.00 & padd, mot wanbed, T will retuas the hoak

[ pesipald. (Te Insare prompt shipment wrills plainly and fil in all Ihu-.l._l
1

]

[

]

BEME: e aannirinanrransrinam s rassias
Home Addros. oo
Cigy snid Besta, , ., ..
Pesits
LK-u:uurl:amptq; AT

DECEMEBER, 1943

HERE IS YOUR SUCCESS CHANCE
BE A

RADIO-ELECTRONIC

SPRAYBERRY THMHS 1i'l:lll Illlll:iil.’l'
FOR WAR AND PEACETIME WORK

YOU GET A DUAL-PURPOSE RADIO SET

The offer I make you here is the opportunity of & lifetime. It°a
your hig chance oo r.ut rendy for & wonderful fuoture In the
awiflly expanding field of Radios

Elecironics INCLUDING Radio,
Televislon, Frequeney Modulntion,
and Industrial Electronics. Be
wisel NOW ia the time to start.
N previous experience s needed,
1 supply you with Radio Partswhich
you usg to goin pre-eaperience in
Repair work, These same Parts are
used for testing and for Signal
Traving, eic.

PREPARES YOU for a

BUSINESS of YOUR OWN
= = =« « Or Good Radie Jobs, Civilian or jl'.f.l‘".lry

The Spravberry course starts right st the heginning of nmug. Tt gots
the vardows Audtferis neross in 8 clear, Bimple Wy, I make & [RT for
you to learn Radio Set Repoir and Installation Work . . . 1:y pracikenl,
provd, time-testoed methode, I tesch you bew to install and repalr
Electromie Equipment.  Soon you’ll be fualified for & good paying job
In ane of the natlen's BEadio plania dal tF war work OF, 1f oo esber

the Army, Mavy, or Maripes, my training will he
mting and BOOr pay. el £ will help you win higher

JUST OFF THE PRESS!

“‘How to Test and Repair Radio
Sets Without Meters™

Develaped o the Spravberry
YOURS FREE TresE
TWO VALUABLE

FULL RADIO SET

Welume tells nhout an nmez-
ingly simple, wet ofMelont
Indthind for Radio trouhie-
shoting and remate with-
ol use of regular l.-qulp-
ment made scarce due
war. RHeod for this l'l!l"H
hook naw while the uunp'i
Inmis sed slong with § E
will send you anoiher Mz
FREE honk describing my

fadio - Electronic  troining.

Use coupoan belaw,

" MAIL COUPON

SPRAYBERRY ACADEMY OF RADID
F. L. Sprayberry, Presidont
6108 University Place, M, W., Washingtan (), B. €.

Pleass mmsh coples of “HOW TO TEST AND REFATR
11_.1,]7;.:;. hHTEH?’ITIIUU T METERS"" and ‘"HOW To MAKE

MONEY

BRI im0 R B B, R ARE: casaaran
AdAPEER .. cccssaasnamrasraEE I EEaRE AR TR R R A YR AP E A
sabknranrane BB s rrrrnsnnn

o jkEle Bl seRRy psostcardd I

_A'L'I_wqr- write your mame amnd full address clearly whena
answering advertisements.
47A



SIMPLIFIED

TR RV R R AL R R R R

S UCCESS foffows a Special=
Ized Knowledge of Mathematies

Naoted specialists have now made tha
Frucvul:n of mathematics =n amoeings

clear, 80 easy to understond that
anyonn may mazter the Enack quickly
at home. You get thres new hooks: so
vastly improved for ensier in:im]ru;
that high schools, colleges are ndogpts |
ing texls Lo l:lu.rl.l'_'r study problems.

-STEP-UP YOUR IMNEOME—" Arithmetls
Fundamenlals' gives you a surprisiog by
cificient mastery of arfthmelic prceREls
required in business teday. The “*An-
#wir Book'', an cesentiol help, Is ins
elugled, Most remarkable is the new
boolk, *Living MMathomatica Reviewed®®
with Oraphs, Tahles, Fiepeises amd An-
FWETE B0 ¥0U rAn more easily  Ehsors
Arithmetic; Alpebra; PFlane, Solld and
Glabal Geametry;  Advanosd  Alpebrag
Flane, Soberbeal and Ml itary Triponoms
ctry. Simplifies problems In collegs
H_'lldli*-. _h!rh'ul for self-education. Clar-
s problems b peteal uss in indast
oy, il Sell-Education Set
MONEY BACK-—-The epecinl price of
‘f_ﬁﬂa sctually covers 1.hﬁn|:lrg cost.  Blall
I-(rffer Coupon today.  1f nel completoly
entinfied return set within fve days for re-

.. 9% 95
onky 2
fund. Act—this I8 the e of mathenniics.

WILCOX & FOLLETY 0., Bepl. 212, 1255 5. Wabash Ave,, Ehicage (8]

SPECIAL

At ‘wery |ltEle méare
cost of one
you get

"
I Wiloox & Folleit Co., Dept. 212, 1255 §, Wabash Awve., Chizagorsiing, 1
Henad, Pc-:tr.l:!ld, entire set, & Rooke on Mathematics s advertised.

Tod will refund my 52 if I retamn sed within 5 days,
E] T enclose ronsittance 2,05 D Ship COD for %295 plos l
Send Books  posipand, postage and COD fee, l

7-DAY FREE TRIAL EXAMINATION

Amazing 3-VOLUME bound set

Complete ll:r::ﬂn Course 1
MAC “‘“:ge

FOR EXPERTS
EASIEST WAY TO CET KMNOWLEDGE

& BEGIMNMERS

Complled by practical machine
shop @xports—>*="Modern Maching
Shop Tralning" ——shipped abso-
lutely FREE for T-day sxmmilsa-
tlon: Actual Lesson Asslgnments;
mhop tested, with same Lraining
grinciples and kmatruction as given
studonts in our huoges Los Angeies
shops. Humdreds of [llestrathons,
diagrams, charts, tables. Beginners
and enperts need this proved
Course. Mall Coupon &t onge and
alge recoive FREE, T Drafting Les-

Fis, Machinisl"s Dictionary and 2
Shop Math. Texts.

Machine Tools Tully deseribod,
demonetrated Lessans in &l
kinds of bench work. Instruc-
tions to tool Up, opevate ma-
ehines, Hundreds of shaort cuts,
Enable you to got Ehpl'ﬂ § Pay,

NATIONAL mu,mnnmhl SERRE
MAIL COUPON FOR 3 BIG VOLUMES - SEND NO MONEY

MHATIPHAL SCHOOLE, Dept. H-12 Faste om Penny
4000 8. Figueroa 5t., Los Angeles 37, Calil. Postrard

Ship  wyour 3-YOLUME MODERN MACHINE SHOP 'I'ItA.IN'I'HI."'
COURSE posipaid. Within 7 days after receiving Course  iand
Nonge Gfe 1 will either returm shipment. and ows  sou sethdng
or if saiisiied, "1 send 8100, and 83060 & mopth Witk woisl of
21350 18 paid il'l:lil. pu!)'mcm H, You may dedwct $1.28 if
wou enclose cash with this Coupon, Same return privilege.

- ———————

HAME ..orsnrsssannnnssnnsnannssnsnnsnnssmsnnannssns
ADDREES & cidensunnannanpsnsnnbsnssdbndbonsnnssniios
EIREY L & S5 e e e e e D U BT L e B
DUCUPATION i s v sasvussaiaisieronesnwsns MEEassnneas
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a better job—bigger pay—to
start a profitable spare time or

hobby. Popular Mechanics specializes in supplying out-
51.1.L-.I|ru: gelf-help books on many subjects,

PAY-RAISING —EXTRA MONEY
full time business of your own,
'.Iﬂtmfn Furmilure Kmols. Ties, Spllcos

Boo Ks Use these books to prepare for
improve your home, start a
& Rapa For everyons wi gsss

Mow self-halp boak for 1.00
rndlthlrm-. B e a0

shw Motis for ipad vious teadning FH-S: oR
Now ready. For every R
man wh ek Looin., B Plastlos

Laitest knfarmalion on
maBufaciure and se, 5. 00
Workbenches & Tool Cab-

4, 42
[0 ||up, nul. r‘:l 50
Locke:

nﬂrm-muq- inets You Can Build
Flant operation, lrll.l.'lt (Ha, 4T] ..nvvnen 286
" l'rﬂt'ﬂuhﬁl:d-:.‘l. . . 5300 Ear
o weprin
ﬁ::‘l-lll::u b:t':ﬂ:-l' tlI:rrnL‘ car mﬁfﬂ "Ium}'ﬂﬂﬁ
gL . that w e i
mﬂll-:;:sulm l!r:":lli'“ll"‘: last for the llunil-u-n .o B1.25
echanis
BOOE PIARAS. o o0 oo . H150 The'ﬁcmt 1
s t i .'wﬂ-lr bu:v
qudtﬂn:—i;rlllﬂll & Sol- —any Dy ... i . $2.00
How to  build  ewn Modern Radio Il‘NIEIﬂi 5500
Concrete  Handbeok
I_uI-T'mnl-l. and Usw "':-l_'!!- Mow book on @ using
e i COnCEele aroleid ooy,
Ibu.||,-|. own  trellines, ERrdien, IaiT . k re s B30

0il Burmer Il.mlh-u-
H'Hl't I=nink }.I!in ‘. o
Wenrl bkl of servicing

Forty Power Tools Stes| Square Pockot Book
Pulbl cwn saw, drill, Fest mothods of usdng $1.00

jothe, sander, ot ) »
fram ECFpE—SS Y T “ﬂ“r“ll TF'II'EH- Repair
E¥Y I:-m.neu ir  woark

T rcm
lﬂ"r"'”"i ng EOEVICIEE every Lruch
;‘“bm 1o 11H-J.-.-...-.IIIW

& Serv
ric Motors (M
l'.‘nmtrm:n own  equip-

Rumning a mMilling Ma-
ment. FadEeLE.
botler plodos., . .

ohing [new) ..,.....5%1.50

Inwn  farniture,  fire-
Pplaces, ormaments, eic, #1.00

walders, #0€...--.-- F1.00
Heuss Wiring (Mo, B8

All informsatlon necds

ol P dha L'ull'lgl]tl:L Job, @66
Modarn Refrigeratio
Eleciric, ﬂu. e l:r'r\'-

ng
World's Freatest b
fiF !uﬁ].inh i ...... 11
Sheet Metal W
Self inl‘[ﬂ.lrl.lrul im &l
PHEATE o o0 oao 000 52,90
Tool & Saw Sharpening
(Ho. 93} waewaa @O
Armature Wind T
Construction, windimg,
repalring AC & DO Mo
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Can’t Keep
Grandma In
Her Chair

She’s as Lively as a Youngster—
Now her Backache is better

Many sufferers relieve nagging backache quickly, onea
they digcover that the real cmuse of their trouble may
be tired kidneys. ) )

The kidneys are Nature's chiel way of taking the ex-
cess acids and waste out of the blood. They help most
people pass about 3 pints a day.

When disorder of kidney function permits polsonous
matter to remain in your bleod, it may cavse nagging
backnche, rheumatic paina, leg pains, loss of pep and
cnergy, getting up nights, swelling, puffiness undeér the
eyves, headaches and dizziness.

Don't wait! Ask your druggiet for Doan’s Filla, used
snceesafully by milliona for over 40 yeara, They ive hnp--
py relief and will help the 16 miles of kidney h?bq
out poisonous waste from your blood. Get Doan's l’;l.lu

GRAY HAIR
VITAMIN Aoy

Mo dyss—~Mo drugs—Halr grew out In Matural

Color ln almast mine out of fem test cases just Ry
taking one tablet Calciem Pamtothenate Vitamin MORE

each day.

Why pay 23.50 to 5$5.00 for the famous "Gray Halr Vitamin"?
SEND WO MOMNEY, Just send nome and address. We will shio 100
LOb-mapr, fablets § DO days’ punniy) penadne stamdaed gqusiity Caleiam
PFavtedbenate Vitaroan 0.0, for 81,08 olos few conts postage. Ouonrs
snteed same quality as used in National Tests or money Back.

LILEE PROD C0O., 2017 5. Michlgan Ave., Dept. D12, Chicaga, 111,

In:lm:l.ﬁ:lg quuemhlndd.lﬂm—Tﬂnhinn te.
alde I nformation for all Bervi
— Adreraft Pllots, l-r||r|rr|1|r
J72 PAGES, 400 DIAGRAMS
ia |.|.'-:||:||;r|.1,.1.1:— gives ..tul,tn:nl.l:d
Principlea & FPrictices o Cof-
Hiruction, Operation, Servies &
Repairs, Covers rlrm'ly mind cofl-
cinely Radio fundamen
Ohin's Law—Fhy sles of mo
redated to radio sciene r-—"-hPu- II-
Ing instruments— Power sugply
Resletors—Iudurtors —Congdens-
ers—Transformers and exsmples
=Rraadcasting  stations—Hullo
Telephony — lReoel vers—Dia-
= "anatruction—Contrel

to Hadlo=— Fhonograph
—Milslif Addres Systems
It & Mlarine Hadio—Ha-
Ao Comprss — Begeons — Auto-
matlc Hadio Alarins—Bhort Wave
={lo]] Calewlationz—Testing—
Cathiode Fay cxclllographs—Statie
Elimination—1" r|:-u|||r Polnlers —
Underwritor's @ aria— Units
&tables, HEV || W {21 ESTIONE
— Menily HPelerones 1odey,
EDHFLETE * PAYS1AMO.
aCtRCEl livloFrmids
lm’m Fill i wnd
t., New York
aminathon, IO, K. wil
y unih $4 ks paid. Otherwmwe

AUVDELS

Puhliﬁh-rs Wa
FLS NEW RADI .{u*s CUIDE for

1in 7 days; |:mm remit S1 mnn

DECEMBER, 1943

now YOU can suio
A MIGHTY ARM

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

ONLY 25:TOYOU

A COMPLETE PICTURE COURSE ON ARM BUILDING

with the power and grip Lo obey Pouar
PETe BETAWny Digeis of Sicin

E an_arm

Why not might
Py palres? 'l.'ua.kllmﬁ- whise arms werns

yakeal o

Isubie lave ahen Uis course and in o short bme devologed Dheme
=plven into ebromy mem 4 peoweriul proporiions with Gubging bieepa
arl lrawny Foreartis . . . sleoBE, solid arms of power thal are e

epecied by men and admired by womeen.

Learn The WORLD'S GREAT SECRETS OF ARM STRENGTH

Thiz course s espocially planmed (o bolld every muscls [ your arm.
Aany pupils kave develdped 0 palr of trioeps shaped like 8 harseslios
anil jusl ne BLrandr, nned & lulr of biceps that shaw their doulile head
formation, The §inewy cahles between the biveps aml elbow are dbee

amnd thick with wire cable-like lignmsents, The forearm Dellles wit

bulk, the great supinalor IIII.Im: muscles became 8 column af power,
nnd thekr wrists are alive amd writhe wilth oo aipew. Woishin' L yod
like to have & magnificont orm lbee the figure piciured abovel

Yaii fafi't make a misiale. The strongest armied man In the warld wenla
i course for you. His gresl experiense stands ns prool that you too
can  aueceel, (] j:l'r-l. Rin Aeerel methods of sieengih development
wliustrnted and explained oS you like thom, Mush anly 28e You are not
limited to the arni, Alse bt Moabding s Michty ack, Mouwldlng &
Mighty Chest, Moulding a Mighty Grip, Moulding Ml.:hw Legs.

SEND FOR THESE FIVE FAMOUS COURSES
FORMERLY 55.00 EACH. NOW IN BOOK FORM
ONLY 25c EACH OR ALL 5 FOR 51.00.

Rl E.-mlf- arilier pew and “NERVES OF STEEL, MUSCLES LTEE TRORN®
will be dfcheled FIREE? IL du n icwless ook Lo Use strength fan and

muscle bailder. Full of pletures of marvelus bodied men who will
Ehaww you whak The Jowell lrqu'rLuI'.l. Fower Courne has done  [or
Wi @rnd Illtl;w it |:|||1 Liskbdl rl'uu [

maelry and dymamis sirengil.
limited timo uﬂ'n.

o il TAN of marveloos museilar synie
Heach out ;. . , GeRsp this last chahes-

JOWETT INST. OF PHYSICAL CULTURE
SB0=—Bkh Awo., How York 1, H. Y.

Book With Photos of FREE

Famous Strong Men
+++and how you con become one of them!

| WEEVES -
MUSCLLY u..rr'..;:

If ¥You Mall Coupon MOWI [ ]
JOWETT INSTITUTE OF PHYSICAL CULTURE B
130 Filth Ave., New York, 1, M.Y. Dept. 4702 =
Georpe P. Jowetts Your propesition looks
i1 ropsa i,
n-';‘dn'&;rm cﬁﬂinlﬁymrﬂwr?u:n:hwl}l\ am :
aneloskng . — o - —aa o e B o e H
O All § courses for o -P“Hlﬁil-lﬂ'“’ 1
[ O Mouiding a Mighty o H:uldl :-lnhlh' [
§ CEORGE F. o ,,.n.,fd.i..;’*; mionty 0 Meblding Mianty ]
1 SOMELE o B VS courses €, 0. B thi plus powt- 1
sghampion ond & L O, out- o
: H"' l':';"""“‘l“" age). Wa mﬂ.r:. I.ui. than S1 sent €. O .
olds moras
B cirength  pecnnilp N cccmmmmm e ———— AR :
B fhan any other
B teocher of athilole. AGArESE cccessmsemscmce—ccmccmam—aae N
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A SPLIT. SECOND
IN ETERNITY

b W

The Ancients Called It
COSMIC CONSCIOUSNESS
Must man die to release his fmmer con-
sciousness? Can we experience momentary

flights of the soul—that is, become ome
with the wniverse and receive an influx of

great understanding ?

The shackles of the body—its earthly
limitations—can be thrown off and man's
mind can be attuned to the Infinite Wisdom
for a flash of a second. During this brief
interval intitive knowledge, great inspira-
tion, and a new vision of our f]fﬂ s mission
are had. Some call this great experience a

psychic phenomenon. But the ancients knew
it and taught it as Cosmic Conscionsness—
the merging of man's mind with the Uni-
versal Intelligence.

Let This Free Book Explain

This is #of a religious docerine, but the applica-
tinn of simple, natural laws, which h give man an
insight into the great Cosmic plan. ".I."hqr make
possible a source of great joy, steength, and a
regeneration of man's personal powers. Write l.o
the Emlcl!uciau!. a.l:l age-old hrmhn!rhnnd of un
dmuudm? ree copy of the book *“The

Mastery of Life. - t will tell you how, in the
privacy of your own _home, you may indulge in
these mysteries of life known o :ie AnCients.
Address : Scribe Y. D. M.

E"E'E Rosicrucians
(AMORQ)  CAUF, U.S. A.

WANT a permanent busl-
nnal o l.lliull. of S

DOYOU: = =

FDOT cnunm‘rmmm-
ﬂ :E 'I.'Itii greaily

| 4
high as £50-£100 weekly after o !a:r“"wﬂ pha:i"a': %aﬁ-—

not medicul or ehiro y—no forther nupd'l.l.]. need
to bué 4Tth year. Write for free booklet.

tephenmn System of Foot Correction

Boston, Mass.
SE:D' vou gaw ¢ in Popular Mechanicaf

S0A

Handy Order List
Check and Mail!

Little library of
USEFUL INFORMATION

Here at amazingly low cost s the Prnﬂ.l:‘n.l help and informa-

tion you have alwn{ss wanted.
os

Popular Mechani

Articles in previous {ssues of
nve been classified according to subject

and aré now availoble in these handy reprint booklets.

MAKE SELECTION HOW e POSTPAID TO YOUR HOME

5 for$1.00 12 for $2.00 25¢ Each

WORKSHOP EgUIPMEHT
BOOKLETS

How ta Use Measuring
Tools—1086,

Power-Driven  Sawie==7Td.

Drill Presses, Grindors=79,

Sandors—80,

Woad—netal-Turning Lathes—=81.

Filing Machine, Hacksaw, CutoH
Whieel, Shape

Lathe Tools You Can Make—181.

Waorkhenohes—=Tool Cabinets—47F.

Spray Painting—584d,

From Pattern to Casting—01.

BOOKLETS OM SHARPEM-
ING, USING TOOLS
Tool and Saw Sharpening—582.
Uping & Sharpening Drilla &
Weod Bits=<890

1] '
Successiul Weod Turning=33,
How to Read Bluesprints—71,
Metal Turning Lathe Kinks—80.
Operating a Metal Latho—100.
Heat Treating & Hardening=—102.
Working with Glass—<103.

ELECTRICAL BOOKLETS
Rowinding & Sorvicing Electric
Metari—TE,
:null \I'Irlnr-il-

o il

T farmer [ = ‘ 41.
The Bay [llr:trlclln—l-:!
Saldering & Brazing=—1T.

Are & Spet Welders—3,
Treasure Finders—13,

ELECTROPLATING
BOOKLETS
g TN

Fhltlﬂ-n Leatha
Metallic ﬂhju!

HOME IMPROVEMEMT
BOOKLETS
Simple Home Improvemonis=—

Muilding Extra Atlic Roami—23.
Attrpctive Bassment RMoome—24.
Lower Your Fuel Ceat=31,
Hanging Wallpaper=38,

Curifng Leaky Basements—4%,
Fittimg Hame Game Room—38.
Bullt-In Fixtures—=T8.

Indogr & ODutdoor Fireplaoes—88.
IM:":';;“ Home of Insect Pests—

GARDENINC BOOKLETS
Backyard Gardening—39.
Lawn & Garden HWI!!III—TI
Trallises, Porgolas, Fonces—T8,
Lawn & ﬂ.lrdun i'nrrlilurll—?l’

Concrete l:llrdlrl ll.rmltum--u
Rird Housre=T,
Farm & Garden Tractors=—H.

CRAFT WORK—HOBBY
COKLETS

Complete how-to-makae-it
instructions.

Magazing Ratks—49,

Clock Cascs=50.

Making Serving Trays=—53.

& Other Mon-
—&T.

Childron®s Room Furniture—51.
Book Endi—S53,
Small Tables=<54,

Smoking Stands=58,
digsawed Noveltiee=S57.
Desks=50.

Boak Casos=S59,

Cuoll House & Doll Furniture=—060,
25 Shelves You Can Make—84,
Movelties Turned on Latho—832.
Inlay Pictures—=Vencering=&3,
'll'tl.-ﬂ‘:ﬁm Weood, Scap Carvimg

Action T
High Flying IIIhl-ET
Windmills & Weathervanos—G8.
Lamps in Weoad, Metal—80.
Home Work Opportunities=19.
Telescepor—20,
Mirtal Crafl—28.
Small Looms=37.
Wood Finishing=—=40.
G Quttin L
Working Wi Flastics—61.
EOAT BUILDING
" BOOKLETS
Build a boat at home—
you con do it
14 Ft. Gutbsard Rumabout—z,
14 Ft Sailing Dinghy—36.
21 Fi. Sloop—d6.
Rowboats, Bicycle Boak, Small
i nghy—&
Small llll Boats—8d,
:-:ﬂﬂl;ﬂnlrd Runabouts—A5. "
i Giir Cwn =, K .
L e
Fant Glass-E lce Yachi—232.

AUTOMOBILE BOOKLETS
Auta Kinks and Shorfcuts—10,
Building Trailors—27.
Huﬂmm.‘u-ﬂnl Car &

I-13|I_-|:.D Ats Eleclrical Troubles

PHOTOGRAPHY
BOOKLETS

Save Money—make your
own photo equipment

Phota Enlargers—1.

PFhoto Printers & Dryer—295.

Phote Darkreom Equipment=58.

Flttl.lll i
:'31“.-. T.:.:" & Table
l'huh Kinks—08.

FORMULA BOOKLETS
Simple Ingredients—
Make Useful Products
Bleaning Formulas—id.
Cosmetie Pormulas—13,
Food Products Formulas—15.
Metal Plating & Coloring=31.
Rie-Silvaring , Mirrors—T0,

MISCELLAMEQUS
Chomical Ixﬂnmnn—.!
Tamidermy==5.
l.ng E-I.Hnl. Tourists Cottages

Mﬂlt far Ewn

Trapping Small Animals—33,
Tralning Your Dog=—235,
Smeall Furnages—346.

Check and mail with this coupon!

POPULAR MECHANICS PRESS, Depl. 503, 200 E. Ontario SL, Chicago

Just check the bookleis ¥ou want (minimmm G000
1, 4. 4. anlyl, and mail this sdweeilsement.
ol booklets, pay him
REE cataleg of helpful b

When posiman hands
pastage. Ask for big

order $1.04

Te Ls your order blaak,

the price and few cenis
k.

(I ¥ou wr"d pnrment with order we poy postage. U. 5. currency ar

ELAMIpS

malied it carefully wrapped.

BANIG  EROAGY-

Huaraniee}
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PLAYS AT DANCES FLAYS ON RADIG WOoOULDN'T TAKE 1000 FOR COURGE
“Ygur Jesaons have heen most HIIIIHCI.W}' “I can't Weem from I.lrlllnr: ¥ that 1 have “*The lessons nre so_simple thot anyone can
1 can phay all of the popular S05Es. good position daying from KTHS, Hot understand them. 1 have learmed @0 play
ﬂnmJ maoney ploying sl dances, Hprllum. Ark., every mormb n:; by mote In s litthe msore than s nsenth, 1]
s, M. J. New Yok J. 5., Okla, 'I'"-ll|1|hl take .| lhuu"-.'lllrj aollars for my
e TR Actial names on FOQUeEL. GITHE - Bnnsas City. hlos

THOUSANDS NOW PLAY

who never thought they could!

il pleture sample. If interested, tear oot the coupon now, bes

YI:IIJ, tﬂﬂ, Eﬂl‘l Plﬂy ﬂ“r iﬂstrumﬂﬂt fore vou turn the page: 15, 8, Sl:.huul of Musie, T12 Brunswick
= Bidg., MNew York City. Forty-fifth year. (Establighed 1593)
by this EASY A-B-C METHOD ;

O} think it's difficult o learn music? That's what thousands send fnr Frﬂﬂ Pr'“t ﬂnd Pl:ture sumPIE!‘

of others hove thought] Just like wou, they hnn-t to play bt e o AT L T e e
some instrument. But they denled themeelves Lr e LSUrE— l—l.l. 5. School of Muslc, 712 Brunswick Bidg., M. Y. G.

h d ft i intereated In musle study, porticularly in the Insteuament
::"_;:i:ﬁ_ﬁwy thought It tock months gad yeors of tedious stody 1{;.! rlleluwH Pien J.’c:u! W yOur fred hookiet, - iow o I
And then they made an amazing discovery! They learned about I N “n“ wre Pring and Pieiore Sgmpie (Do I
8 wonderful woy o learfi misic at home—without & private B i Aecardi ™
teacher—without ledious study—and o a sueprlaingly short I g';f-.“.:, ,:',',".;,,,::: i .,:::r'um'}n “:::;u::d Traps I
i They wrote to the U, 8. School of Music about this re- I Wialin Trumpet, Cornot Whalels Other Instrumenis |

R R I R I R T R e e |

arkab short-cut method. A free priot and pdeture sample
actuaily wod them how easy it was o learn.

The result? Over 750,000 people have studied muaic at home
thie gimple, A-B-C way, Thay have found the key to geod timaes,
populariiy mncl [I:I'ﬂ'ﬁt..

And that's what you eafn do, right Bow. Simply malil the

b T Syl Wl e A R g S G P B
PLEASE PRINTE I

boin o SRR R PR U T O S SR o ON e s S e 1

CH¥ssavsasnasssaccarosrsnrrrrnrras SOALE. ooaoas A awa !

coupon below. Get proof that yul, Loo, can learn to play L 0O Check here if under 16 years of age,
your favaorite instrument—aquickly, saally, in Bpare time at home, —— — e e e —————
Just read the fascinating illostrated booklet—examine the prin: SAVE 2o==Stick coupon on penny pasteard

.iHIJHTINE and FISHING
HUNTING ! is o monthly magazine crammed

| full of hunting, fishing, eamping,
g F "“ 4 |!|:r_g' and hd:nl‘.lng stories and pic-
B ISHING ,! tures, invaluable information about
pumns, fishing tackle, gpame law

il
1
r
1

¥ Write for ey I,
- . = ! ?'ﬁ_._ ,-uhrmgm. best places to fish and
— iRl NS ek, BeD, Ef}.“ﬂ','.?“.,i‘.}'..'if‘;".‘ E{i?n .U, 8. A ; - | hunt—countless ideas that will
~ W add more fun te your days afield.

Special Trial Offar

_ | 8end 25e in stamps or coin and
- || we will send you Hunting & Flah-
— i ing for aix montha.

HUNTING & FISHING
MAGAZINE

STOP RADIO STATIC

The ALL WAVE radio is guaranteed to help
you get perfect radio reception. Eliminates all
huma, elicks, crackles, ete. caused by electric
rarors, vacuum cleaners, motors and other elee-
trical appliances, The ALL WAVE is a scientifie
and compnet radio flter that can be used on any
mike electrie radio. To eonnect, just put your
radio plug thra the ALL WAVE's slotted opening and inte
any wall outlet. 15 DAY FREE TRIAL. Zent G0 for
£1.50 plus postage. Cagh orders sent poatpaid. Rush order—
supply limited, e
VOGUE ELIMINATOR CO., 7750 S. Halsted, Dept. AW-102, Chicano. Say vou sawr iL in j"‘ppn ET ,'I.J'.- ml:r;r ia

lEARN ARC WELDING |

® Learn the practical woy, by do-

:;g./ wegks. e Tapes e

251 Sportsmen’'s Bidg., Boeston, Massochuseits

roin yeu io pess teaks lor predilabie
wir plant jake

A HOM-PROFIT INSTITUTION backed by a
long-time leader in the welding field, Indi-
vidual booths. machines and instruction.
| Caals you  only {or malerialz used. Train

%ﬁ HanRT SCHOOL now for this highly essential war

work ond o promising juture,
OF ARC WELDING

HOBART BROTHERS COMPANTY
Box M-1231 TROY, OHID

r HOBART “Owe of Tha Worfad's Largest Builders of Arc Welding Eguipment.”
DECEMEER, 1943 51A



AVIATION

and in the Years Ahead

Get Your Troining ond Build for the =

o A

The war is teaching a valuable lesson—success on tht bartle
front and on the home front depends upon rrafermg. You can
contfibute :mghu]g to youf country right now by becoming an
Aviation specialist—hy helping 1o 6ill the crying need for framed
men to keep America supreme in the air.

Embry-Riddle, in beautiful Miami, can make you 2 specialist
in whatever branch of Aviation you chonse, You'll be I'uli;
walified for vial, profitable work MOW and in the years ahea

?l' vou have a high school education or its equivalent, mail ¢
l:r:nugun for 24-page bookler of complete information. NOW
tume o ackt

SCHOOL OF AVIATION

Mmlaml 30, FLCII!IDA
I Dpan of lnrﬂllm:!; _DEL_.T. I'Jcl-ll: send Infofrvation DT‘I
avlation tralning al Embry-Rilddle.

I [0 Link Instrueiocs Course I

I O] Master Insirumment Course I
[C] Master Hadio Courae

I L] Alrcraft Drafting & Design I
0 Alrcraft Drafting & Production THestration

I O Alreraft Mechanle Course 1

| [0 Alreraft Englee Muochanie Course |

T R P P RNCO Y | | T PR RTa |

I SN L v g e i o i i o S I

I L™ 1+ e P p T A FE g e g BAbE. ocuvcaenisransns |

Lo [Rep—— ]

INVENTORS

* INDUSTRY NEEDS *
* YOUR IDEAS NOW! *

TWO REASOMS—1. Manufacturers nre getting ready NOW
for post war sales and productlon—2. Right now, manufae-
turers are secking products their expanded facilities can
bhanidle; factories must have prodocis 1o jake up the slack
after war orders stop. Youor chanee comes with patent pro=
tection now=—lelay may endanger your chanee. Get onre
NEW FREE Inventor's Hook teday and valuable “Invention
Hecord” form. This request does not obligate you.
Aet now. Write today.

McMORROW & BERMAN

Patent Attorneys —— 135-R Albee Bldg., Washington 5, In, [,

famous SHOP BOOKS

4 VOLUMES (While They [ast) ONLY $ Z
I.ISEFI.II. IDEAS BOOK Given free

Sent for 5 DAYS EXAMINATION
Money Refunded if net Satisfactory
You Keep the FREE BOOK

Here nre hundreds of money-making,
time mnd Iabor saving ldess you can
usa. The Shop Notes inlrnr;r will help
you on yoor job in hondrede of different
wayn. If yono do muchine shop work of
any kind, sheet-metnl work, painting,
carpentry, nuto repairing, concrete work,
plumbing, electricnl  work, wrl!d]n.;'
bullding, glass worl, zrnnrul renmnn:
teol-meking, masoary or home repeir
work, vou need the Shop Notes Libenry.
Order todoy while supply lasts. Four
hig books includiong the new 1044 val-
ume and Shop Notes for 1943, "42, "41.
B60 pages. Hundreda of helpful articles
—gnly £2.00 poatpalil.
ACCEPT THIS GIFT

Bend two one-dollar bills wilh cowpon below
oF pay postiman aEywhers v U8 AL, plus
fOW CEnis chirgws ok lllll'fEr.i We will in-
clade “UREFUL IDEAS,' B pame book,
with htindreda of JEuRIsnEons: kil T4 D
ful manad helpfal ideas FREE., Exomloe the
s-|1|:|r| Wales Library for 5 dsys and if you
don't like it ceturn looks el we will re

fuindd your entire payment, but oo keep the
Ulaeful Ideas ook ns a mift feom us, Harry!
We have sily Umited supply of same wal-
[TE mm Minil eoirson odniy,
e T ] S ey e et e s ks S s e s -
1 Rusl the Shop Notes L'Ihrpry, 4 wvolumes ond Free Dook, 1
1 “Usaful Ideas.,” If 1 return Library in 6 doys ood keep the 1
§ fron book you will refund full amount paid, [ 1 enclose
1 §2.00. O 1 will pay postman on delivery. :
INEDIE a------|-|-|-|-------------------da----n.--'
: B L T S S T A R ]
IO sansnsnnvnsasnnnssessnnne BEOLB o sonnnsrre :
L Mail ta FOPULAR MECHANICS PRESS, hlﬂ.ﬂ E. Onlarin TL'UHIJ

and Peagy -Bal*
GARDEN TRACTORS

War limits prodoction

s "DU- ELL

® 1 to § H.P. Cireulars on request.
-« « We supply repairs for all SHAW tractors sold in our
39 years in business. Write for your needs.

EUILD YOUR OWN RIDING
TRACTOR—“WAR HORSE"”

by wsing old auto parts, powered by 3
H. P. Briggs and Stratton or other en-
gine, larger or amaller, as shown here:
or walking type Garden Traclor 14 ta Bkt im Cne sey

3 H.P.; or convert truck or auto into Farm Tractor. Plans
for building any one of above postpaid for §1.00 {state
which wanted) or all 3 for §2.00, Money Back Guarantes |
SHAW MFG. CO., 4512 Front 5t., Galesburg, Kansas
GEEG Mo. &th St., Columbus, O., SBE13.6 Magnslia Ave., Chicags, 111,

HWAR HOREE*

Say you saw it
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fo your problem gquickly @n Proctical Electrics.

Learn the Fundamentals of Electricity Easily - PRACTICAL ELECTRICS *1°° )

A proctical, wpio-date READY REFEREMCE BOOE OF ELEC-
TRICITY that con be undersiood by the navice, loymon, or
mechonic. ‘Whether eleciricity is o hobby o o prefesion, you
will firnd thiz baok indiipsniable. Yeuw con find the right aniwer
H gives you

AUTOPOWER, INC., 2125 PINE S5TREET, 5T. LOUIS, MISSOURI

the fundomentols of electricity, elecricol drouits; tronsformens,
modory, slecirical symboly, rouble shoolimg, motor comnections,
eic = all in plain, imples, undertandable language.

Sond 3100 for a copy of Prociicel Blecivic: prinfed on
durable poper ond doth bound to stond consbont e,

_/
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Heret's America’s bigoest 10 POWER TELE-
SCOPE value. Don't confuse it with small,
“weak-visien' telescopes. It's precision
made and measwres full |6 inches. Fa-
cuses instantly on stationary or mowving
objeets. Brings far away ohjeeis 10

times eleser. Clear—sharp—BI106G as
Life. You'd expiet 16 pay up be $10.00
for such pewer, Everyone should owm
a powerful telescope. Spat airplanes
=jfdentily distant objects, poople,
animals, ate. Valuahle to Air War-
dens, Bey Seouts, Sailors, Sports-
mmed. ldeal far fights, ball games,
races, outdoar evente. Enjoy frent
row  seals from way boaek.

SEND NO MONEY

Just elip this ad and man.
Than pay postmam enly
$1.49 plus few cemts post-
age en arrival. Use the
Telescopn for 1D days
without risk. I you
aren't positively
thrilled, returm In
I0 days amd we'll
refund ysur men-
ey in full. Supply
it limited dus
to  prievities.
Ss rush your

order today.

FREE!

Valisahle
Alrplans
Chart Free

5

. . pramptly
linois ‘Merchandise Mart, Dept. 56 &\ 8A85 o

SEND NAME
TODAY—5e]
'}n; all

MoneyMaking
Pay Raising

AND ADDRESS

tl.'_'l la g 3 i foday
Pepular Mechanics Press

CHICAGO

-] wle

BOOKS
Catalog

FREE

Always write your mame and full address
clearly when answering advertisements,

Get this Handy O[RIMI T [E

OhmSs Law Calculator!

Dept. 48R
200 E. Ontaria 51,

iz Figures Ohms, Watts,
- | Volts, Amperes—
Quickly, Easily!

Solves any Ohm's
Law Prohlam with
ooe  geiting of the
slide. Hoequires no
slide role konowledge.
All values are direct
reading. Seales on two zides
the ronge of currents, reslst-

cover
nnces, wattages and voltages commonly wsed in
Badio and Electrical Work. Size 41" x 8%,

Zand only 10c In coln to cover cost of handilnmg.

OHMITE MFG. CD., 4331 Flournoy SL, Chicago, 1.
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SUPER
STRENGTH

THROUGH THESE

EASY STEPS

ADD INCHES
TO YOUR BACK,
CHEST, BICEPS

Here iz your
chance to devel-
op a bady packed
with rock ribbed
man - muscle,
surging with -

nt, dynamie
. 8 body
hat men and wo-
men wwsl admire.
Just these four
RSy ALepa, Brac-
sed only o few
ninules a doy, will
help Boaild i|:l'I'.-:':: ol

noomeEw
==« ALL MANE'

FREE]

WITH YOUR ORDER

SUFPER POWER B

HAND GRIPS
i

o
I
i

SUPER POWER
CGRUSHER GRIP
“Moulderof MEN!"

The amazlng supor
L r Lrlp
1 Im the four
made

DOUBLE

MOMEY
I “heed EACK .
STiRONG M EN, JGUARANTEE,
men whio '.I.|||rll'|.:l| 1f these ‘{;
muscle -
builders don't
b You Ssits

i.-=.‘|--'r.u|'_t' reaults in an amazingly
ghort time, WE WILL GIVE YOI
DMOURLE YOUR MONEY BACK.

SEND NO MONEY

Just fill in and send coupon. When postman delivers your
Super Power Crusher Grip and free Super Power Hand
Grips, pay him only £1.08 ples postage. Develop champion
strength as champions do. Hush eoupon . . . Now!l

MUSCLE POWER CO.

Dept. 512, P. 0. Box No, 1

Station X, Mow York 54, N. Y.

Send me the Super Strength Crusher Grip ns describod. I will

pay the postman only $1.98 plus postage. Also encloge the
Buper Power Hand Grips free with my order.

L M S RS R T e
{SPECIAL) If you are aboard ship or outside the U, 5. A,
please send money order for 32,15,

D34



A message for you. .. from 1933

(Today, fohn Jones is just an average American,
wresting with all the doubts and worries amd prob-
lems that besef every ome of us right now. But let's
skip ahead 10 years. Let's look at fohn Jomwes then—
and listen fo Aim . . .)

“Saunmzs I feel so good it almost scares me.

“This house—I wouldn't swap a shingle off its roof
for any other house on earth. This little valley, with the
pond down in the hollow at the back, is the spot I like best
in all the world.

“And they're mine. I own ‘em. Nobody can take ‘em
away from me.

“I've got a little money coming in, regularly. Not much—
but enough, And I tell you, when you can go to bed every
night with nothing on your mind except the fun you're
going to have tomorrow—that's as near Heaven as a man
gees on this earth!

“It wasn't always so.

“Back in '33—that was our second year of war, when we
were really getting into it—1 needed cash, Taxes were tough,

and then Ellen got sick. Like most everybody else, T was
buying War Bonds chrough ehe Payroll Plan—and T figured
on cashing some of them in. But sick as she was, it was
Ellen who talked me out of it.

" 'Don't do it, John!" she said. * Pleare don't! For the
first time in our lives, we're really saving money. It's won-
derful to know that every single payday we have more
money put aside! John, if we can only keep up this saving,
think what it can mean! Maybe someday you won't have
to work. Mayhe we can own a home. And oh, how good it
would feel to know that we need never worry about money
when we're old!’

“Well, even after she got betrer, I stayed away from the
weekly poker game—quit deopping a litels cash at the hot
spots now and then—gave up some of the things a man feels
he has  right to. We made clothes do—eut out fancy foods.
We didnt have as much fun for a while but we paid our
taxes and the doctor and—we didn’t touch the War Bonds.

"We didn’t touch the War Bonds then, or any other
time, And 1 know this: The world wouldn't be such a swell
place today it we had!™

The Treasury Depariment acknowledper with appreciation
* the publication of this advertisement by *
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GDHI‘I.ETE CONSERVATORY HOME STUDY [:II'.'II.I

Fiano, Harmony, History of Music,

Fulalle  =Schwoal  Misske, ialin, Cormet, Trumpst,  Gudlar, I,||1:,Ir||||1..
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WARTIME PHOTOGRAPHY

—while preparimg for a sound future caresr]l Tralned
men and woemen photegraphers are needed now more
than ever before. Qualify al largest, oldest schoal that
has trained many of today's most sueeessiul photographers. Over 450
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gives details.

N. Y. INSTITUTE OF PHOTOGRAPHY, Dept. 48, 10 W, 33 51, New York 1, N. Y.

STUDY ENG' NEERING ion:

With A Chartered Educational Institution
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INCLUDING RADID
AND REFRIGERATION

interested fn Electeleity. NEW
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The amazing achievements of chemieal research az a wchm
of war are pow o matter of commaon knt'-‘-'l-'!?lif! And alter
the war the opportunities for boys and girls who realize the
importance of chemistry in maﬁ:lm_., possible better health
and greater prosperity for us all, can searcely be over-
emphasized. For 92 vears Chemeraft has helped young peo-
prle to understand the principles of chemistry while they en-
joved performing the thrilling experiments explained in the
manuals, Today that enjoyment is still there, but there ls
also—0Opportunity !

EEG. U. 5 PFAT, ©FF
(BAEMCRAFT
NOW WITH NEW AND EXCLUSIVE FEATURES!

Mo, & An oulfit to
be proud of, with
81 chemlenls and
picces of apparatus,
anid manuals de-

scribing over
500 experi-
ments. Also

many speeinl
fentures includ-
ing the Bryan
Chemical Tlus-
trators.

Price, $5.00

Other Chemcroft Qutfits from $1.00 to $25.00.
lllustrated at top, Qutfit Me. 15

Sevo 7R FREE BOOK!

Tells you of some amazing things made
possible by Chemistey, and of the great
opportunities for thoze who become inter-
ested in thig fascinating subject. Also
gives many mystifying and valuable ex-
eriments you can porform i YOUF owR
ome,  Mail eoupon today.

66 Prospect Ave., Hagerstown, Md.

Send me your Free Book, “The Age of Chemistry."
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BACKGROUND FOR PRECISION

In seeking to conquer infinite space, the aircraft
engine builder must master the infinitesimal.

He must achieve exquisite precision in the motor
he makes.

Such precision has been a habit with Allison
for many years. It has been our assignment to
handle production problems requiring special
skills,

For here is wide experience in fine design.

Here is deep understanding of the strength and
structure ﬂf metals.

Hete is meticulous rrmdﬁ.ning.

These attributes today, combined with General
Motors® faculty for mass manufacture, are giv-

ing substance to the purpose of our very being
—our aim to build the finest aircraft engine the
world knows.

*
BACK THE ATTACK-—
WITH WAR BONDS

POWERED BY ALLISON P38 — Lightning » P-39 — Airacobra » Pogo — Warhawk « Psr — Mustang

; AIRCRAFT

LIQUID=COOLED

o6A

ENGINES

ICM

GENERAL
MOTORS
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By J. Edgar Hoover

Director,
_Federnl Bureau of Investigotion

As Told te Raderick M. Grant

HE war is going into the
seventh inning, and so far ¥
the FBI has scored a shutout.
Not one instance of sabotage '
by paid enemy agents has been
perpetrated in this country., And ;
if you and your next door neigh-
bor keep up your record of “as-
sists,” notifving the Federal Bureau
of Investigation promptly of any
really suspicious circumstances you
observe, the Nazis and Nips will be
retiring one day without a hit.
Explosions have occurred in powder
plants, yes. Trains have been derailed:;
bombing planes have reached the end of

G-men practice regularly with tracer bullets (tep) on
target range in the bosement of Department of Jus-
tice. Right, huge enlarger uszed in FBI pheta laboratary
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A ballisties specialist examines the interior of a suspect weapon with helixemster in technical laboratory

the production line with electric and con-
trol lines severed. In fact the FBI has in-
vestigated more than 10,371 cases of sus-
pected sabotage since Jan. 1, 1940. But
every suspicious act investigated has been
traced to carelessness, industrial accident,
or occasionally to sabotage by workmen
disgruntled or sympathetic with an enemy
people. For violating our wartime sabotage
statutes, 466 persons have been convicted
in state and federal courts through FBI
activity. The professional saboteur, how-
ever, has triedp but has gotten nowhere.
Fortunately for America, the G-Men
who won their renown in the gang-busting
and kidnaping 'thirties were put into the
antiespionage business by presidential or-
der in 1939. By the time Japan was ready
to make its near-fatal stab at Hawaii
the FBI had a ecard index of undesirable

Nazi, Jap and Italian residents and on Dec,
7, 1941, the G-Men began sweeping them
up on a 24-hour basis. Surveys had been
made of 2,286 war factories, the loyalty of
their workmen established and methods of
guarding vulnerable plants determined.
Before the war was six months old the
FEBI had broken two Nazi spy rings and
convicted nearly 1,500 violators of the
National Defense laws. While in 1939 there
were just 832 Special Agents on the Bureau
staff, today there are more than 4,600
Agents among a total FBI personnel of
13,000. In the years before 1939, cases in-
volving the national defense averaged only
35 a year. Last year 218,724 investigations
were made in national security matters,
The work of the FEI is closely coordinat-
ed today with that of the Military and Na-
val Intelligence services, and every week

Tracer bullets pour into a shack from rapid-fire guns during night firearms training on the outdoor range
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the key men of these three
units hold joint confer-
ences at Washington and
regional offices through-
out the country.

Most famous of the spy
rings smashed were the
Duguesne gang, of whom
33 were sentenced to pris-
on, and the eight sabo-
teurs who were brought
to Long Island and Flor-
ida beaches by submarine
and put ashore, highly
trained and fully
equipped for careers of
zabotage in our aluminum
and magnesium plants,

The careers of these
eight lasted ten days or
less. They scattered

Fingerprint classification cords, punched aeccording to characteristics, are

around the country, only sorted autematically by this machine in eriminal identification hunt

to be caught up quickly in

the FBI net—how, the FBI has vet t0 re= sion of other sensational kidnaping cases.
veal. They were tried before a military About the same time there were the post-
commission, six were executed, the other prohibition gang outbursts—the gun battle
two imprisoned for life and 30 years. which ended the career of Chicago’s “Baby

But the interesting fact is that when Face” Nelson and cost the lives of two
these eight Nazis came to America straight G-Men; the killing of notorious John Dil-
from the German High Command’s school linger as he tried to fight it out with the
for saboteurs, the FBI drew from its secret FBI men who had surrounded him; and

files a complete docket on each
man. Each had been investigated
and catalogued during his previ-
ous residence in the United States
and his biography filed for refer-
ence when each left for Germany.

Cracking down on Axis agents,
stopping sabotage before it starts,
is probably the most important
itermn on the FBI agenda right now,
but it is only one item. Generally
speaking, the Bureau of Investi-
gation handles any federal case
not specifically assigned by Con-
gress to some other branch. The
Internal Revenue Bureau, for ex-
ample, haz it own investigating
staff. Among other duties, the FBI
investigates federal bank robber-
ies, antitrust law violations, kid-
napings and extortions involving
interstate angles or use of the
mails, interstate thefts and white
slavery, bankruptey violations,
and many more categories of
crime.

A decade ago the wave of kid-
napings brought enactment of the
federal law governing interstate
abductions, and the FBI suddenly
found itself busily immersed in
the Bremer and Jake Factor and
Charles F. Urschel and a succes=
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Intricate and finely made time clock (obove) with adapter and
detonater assembled wos brought here by Mozi soboteurs. Be-
low, X-ray phetegraph by FBl exposes a bomb encosed in box




At the training school for G-men, condidates for coreers as Special Agents
examine “body” and gather clues at scens of a hypothetical erime

the fatal wounding of John Hamilton in
the Dillinger hideout at a northern Wis-
consin resort.

For the last two years the Bureau has
been kept fairly busy rounding up enemy
aliens and draft dodgers. The aim is not to
put draft delinquents in jail, but to see
that they comply with the Selective Serv-
ice Act; the investigators have located
about 100,000 delinquents and induced
them to register for service—
making available enough men for
six army divisions. More than a
thousand who resisted registering
were prosecuted and convicted.

Incidentally, when the Chicago
gangsters, Roger Touhy and Basil
Banghart, broke out of the Illinois
state penitentiary a few months
ago it was the FBI who recaptured
them—and to make their inter-
vention in the case legal, the
G-Men seized the fugitives on the
quaint but valid charge of failing
to register with their local draft
boards at the prison when they
departed.

The sweeping up of dangerous
aliens goes on steadily. The trap
closed not long age on Ernest
Frederick Lehmitz, German-born
porter in a New York restaurant,
who had been gathering up details
of ship cargoes and convoy sail-
ings from seamen who roomed at
his home and from talkative cus-

Betwaen lines of opparently innocent lets
ter oppears secref message, expesed under
ultraviolet lamp in technical loberatory

4

tomers at cafes and bars
along the waterfront.
Using the old technique
of invisible ink, he passed
his information along to
mailing addresses in neu-
tral countries. Upon ar-
rival in these countries,
his letter would be re-
addressed to German es-
pionage headquarters.
These letters were inter-
cepted and the secret
messages brought out.
However, there was no
indication as to the real
name or address of the
spy. By checking the pa-
per used in the letters, the
secret ink formula and
over 10,000 handwriting
specimens, Lehmitz was
identified by the FBL
Mild-mannered, profes-
sorial in appearance, he
amazed his neighbors by pleading guilty.

In Chicago, federal agents arrested the
German-born widow of an American citi-
zen. “I believe in Hitler,” she told the offi-
cers. “I hope Germany is vietorious, and
I would help her in any way I could. All
my love is for Germany.”

Not all alien enemies are dangerous, but
such as these are the potential saboteurs.
Since the war broke, more than 14,400 alien
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enemies have been apprehended. Contra-
band found in their possession included
4,222 guns, 260,000 rounds of ammunition,
2,346 rounds of dynamite, 3,900 cameras of
all types, 2,625 shortwave radio receiving
sety and over 1,200 swords, bayonets and
similar weapons. You can admire the
beautiful Japanese swords, probably made
of fine American steel, in the FBI exhibit
at Washington. Some were picked up in
Shinto missions along the Pacific coast.

The Bureau is at home in the Depart-
ment of Justice Building, and therein is the
world's most completely equipped scien-
tific laboratory for crime investigations.
Highly trained photographers, microgra-
phers, eryptologists, mineralogists, ballistic
experts, chemists and others add their
technical work to the master minding of
the Special Agents, who are graduates of
law or accounting schools and of the FBI
Academy at Quantico, Va. The fingerprint
identification bureau has outgrown its old
guarters and moved out to fill the huge new
National Guard armory. About 75,000,000
fingerprints are on file and the staff is kept
fairly busy taking care of as many as
100,000 new prints received in a day. A
vast department in itself is that investigat-
ing worthless checks. In “normal” times
50,000 bad checks a year are cashed, to
someone's sorrow, and they all find their
way to the FBI laboratory where the hand-
writing and styvle and habits of the check
writers and raisers are classified and card-
indexed.

Since the bombs fell on Pearl Harbor,
the G-Men have been on 24-hour duty.
When he is not at his office, every FBI
agent must be within reach of a telephone,
and he must not be more than a half hour's
distance from headquarters without spe-
cial leave. Ready at the Bureau for imme-
diate shipment by air, rail or ear is a trunk
packed with a complete traveling labora-
tory for crime detection in the field. A call
to National 7117 from anywhere in the
world will start the erime doctors on a trail
instantly, and its telephone switchboard
can establish quick contact over leakproof
lines to any of the 57 field divizion head-
quarters outside of Washington—or a man
hunt may be started over the 20,000-mile
Teletype circuit that links all the Agents,

Frovided with the finest facilities the
United States can assemble for them, the
G-Men nevertheless rely principally on
common sense deduction in solving erimes,
They are simply enough smarter than the
other fellow. They are forbidden to em-
ploy third-degree methods to obtain a eon-
fession. They find it is much easier to as-
semble the evidence, confront the suspect
with it, and if he refuses to talk, leave him

(Confinuved to poge 160)
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Liferaft Still Uses Body Heat
To Convert Salt Water

—
el

Holding small still against stomach to provide heat

An ounce of salt water can be converted
to fresh water in an hour with a small still.
The device, designed for use by torpedoed
sailors or fliers forced down at sea, is held
against the stomach to use body heat in the
process. The condenser is trailed in the
cold water of the ocean. The still was de
veloped at the University of Minnesota.

Practice “Bug” Teachif 0?;
By Click, Buzz and Flash

Beginners are learning to send and re-
ceive telegraph code with a twin sending
and receiving set, battery-operated, which
transmits signals in three ways. Its key
will tap out letters with the ordinary click
used in telegraph transmission, with the
buzz characteristic of wireless signals or
with the flash of a tiny light bulb. With

the two units are provided an instruction
sheet for learning code and a set of minia-
ture Western Union telegram blanks.

Topping out messoge by “blinker” light with the key




Men from bombed troop-carrying ship escope over pontoon bridge quickly rigged up at sea by Navy Seabees

Men of the Navy's Seabees (construetion
battalions), with split-second decision,
rescued troops from a flaming ship during
the invasion of Sicily by rigging a pontoon
bridge at sea. Aboard an LST vessel (land-
ing ship for tanks), the Seabees were be-
hind the troop carrying ship when bombs
struck the latter craft, setting it afire. The
Seabee ship was trailing a pontoon bridge.
As the troopship burst into flames, the

Seabees maneuvered their bridge against
the side of the burning vessel, and minutes
later the troops from it were racing across
the seagoing bridge, to safety on the Sea-
bee ship. Not only did the Seabees per-
form their assigned task of getting war
material ashore, but they also accomplished
this rescue job, salvaged 100 small boats,
saved 90 men from another bombed sghip
and eaptured an Italian flag,
(6O

Precision Bombing to Set Stage for “Bloodless’” Invasion

Strategic bombing of vital enemy tar-
gets, such as aireraft factories, flying fields,
and munition plants, will save thousands
of lives in the final stages of the war, ac-
cording to Br;:‘g. Gen, K, P, Sgﬂ__.psen, as=
sistant chief of the Army Air Force Staff
Intelligence, Four phases of a scientific
pre-invasion bombing program outlined
by the general are: No, 1—shallow pene=-
tration to reduce air defense by wrecking

factories manufacturing warplanes, and
other targets, No. 2—deeper penetration

6

to blast industrial targets which will mark
the beginning of internal decay. No. 3—
knocking the heart out of enemy produc-
tion by shattering such targets as chemieal
plants, synthetic oil plants, transportation
systems. No. 4—final destruction of all
production units and any original targets
that may have been rebuilt. After the
fourth phase, according to Gen, Sorensen,
enemy territory will be ripe for invasion
with a minimum of casualties inflicted by
ground forces.

POPULAR MECHANICS
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Hit-Run Ack-Ack Guns Mounted on Half-Track

Multiple antiaireraft
guns, mounted in an ar-
mored cupola on the rear
of a half-track, are an
army answer to strafing
enemy planes. The hit-
and-run ack-ack mounts
are sufficiently mobile to
be used to protect moving
troops. Their use also in-
troduces the element of
surprise in the defense,
since the attackers, re-
turning for a second run
over a target, may find
themselves under fire
from an unsuspected
point—the guns can be
moved between attacks.
Both crews and machines
established good records
in fighting in Africa.
Guns of varying caliber
mounted in the armored
turret enable the gunners
to down planes at a vari-
ety of altitudes,

Enemy planes swooping in
ta strafe marching Yanks
find our troops take own
antiaircraft guns aleng
with them on a half-track

By
“Slide Rulz/

Secret codes by the score are devised by
a “slide rule” that substitutes one letter for
another or a number for a letter. Messages
are coded and deciphered quickly with the
device. With a row of letters at the top,

Rule substitutes one letter for another or @ number

DECEMBER, 1943

> for Coding Messages Also Deciphers Them

numerals at the bottom, and a sliding cen-
ter section, it is operated on the principle

of a slide rule.
T A
Crushed Jewels in Navy Decks

Provide Nonskid Flooring

American Navy gun erews walk on vir-
tual carpets of semi-precious stones. Gar-
nets, pulverized into coarse grains, form
the abrasive part of a non-skid covering
for decks and gun emplacements. They are
used in “Dektred,” a product of the Good-
year Tire & Rubber Co., and are mixed

With a plastic or synihetic resin binder that
will adhere to the wvessel's smooth steel
surface. This finish can be applied with a
trowel or spray gun, and it bristles with
abrasive points of the pulverized jewels,
which form a safe footing even when the
deck is spray-washed or covered with oil.
A substitute for garnets is alundum, made
by fusing aluminum oxide in an electric
furnace. A number of precious stones are
crystals of natural aluminum oxide,

A, QA 1
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GIANT./ 4 NORTH

EEP in the wilds of

northern Quebee, thou-
sands of hardy Canadians
are battling the early winter
snow, ice and rain to put the
finishing touches on one of
the world's greatest power
plants, the Shipshaw hydro-
electric development, des-
tined to produce aluminum.
So important to the war ef-
fort is this giant of the north
woods that for nearly two
vears its construction was a

Planes need aluminum; to make
aluminum requires power. Above,
o view of Conoda’s solution, the
huge Shipshaw power project in
the wilderness, Left, linesman po-
sitions an insulater at 50 below

that it is constructed in
what was recently a bleak,
uninhabited, roadless ex-
panse of rocky woodlands,
with freezing weather the
greater part of the year.
Much of the construction
has taken place out of doors

closely held military secret.

This little-known Goliath of the wilder-
ness will produce 50 percent more power
than Uncle Sam's famous Boulder Dam.
Yet, with more than 10,000 men employed
day and night at peak periods, it will be
completed twice as fast, despite the fact

8

when the thermometer
dropped to 50 degrees below zero.
Twelve giant turbogenerators will pro-
duce about 1,500,000 horsepower. Using
this eurrent, the nearby aluminum plants
will contribute nearly half a million tons of
aluminum ingot during 1944 to the United

POPULAR MECHANICS



Solid rock was removed for the tailrace—often it wos
frozen as well {obove). Right, pouring four-ton lood
of concrete. Below, welding tunnel liner for ond of
tube carrying water in 208-foot drop to powerhouse

WNations' war effort. This is more than the
United States and Canada together pro-
duced only a few vears ago, and what it
means in the war is indicated by the fact
that 80 percent of the weight of the average
military plane and 50 percent of the weight
of the average airplane engine are made
up of aluminum.

To build a canal that would divert the
rushing water of the icy Saguenay River,
to make a dam to hold it
to burrow six tunnels
leading the flow of the
turbogenerators and to
build the power plant it-
self, with the tail race to
send the torrent back to
the original river bed,
7,000,000 cubic vards of
earth were removed.

Enough conerete was
brought in to construct a
four-foot highway that
would streteh from Mon-
treal to London.

A railroad, freight vards
and all, was installed for
the project, as well as
bunkhouses for thou-
sands of men. In fact, a
virtual city was con-
structed in the wilder-
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Inside one of six greatl tubes leading te powerhouse, members of ice crew
use pneumatic hammer on ice so diggers, muckers, blasters can get to work

ness with theater, recreation halls, fire de-
partment and huge cooking and mess halls.
These were made necessary by the fact
that the site is hundreds of miles from the
nearest important city in a distriet fre-
quented for centuries only by Indian and
white trappers and hunters and their prey.

The reason the project was undertaken
in such a desolate and faraway spot is that
the Saguenay river at this point drops
about the height of a 17-story
building within a few miles, and
this tumbling tide of “white coal”
was one of the best undeveloped
potential sources of power on the
continent. Also, there was an
abundant store of bauxite, the
mineral from which aluminum is
produced, within practieal trans-
portation distance.

The United States government
advanced about $68,500,000 to the
Aluminum Company of Canada to
help finance the Shipshaw project.
In this power development, in two
smaller ones on the same river and
in an aluminum plant nearby, the
corporation has invested around
£250,000,000.

The result is that the Shipshaw
aluminum setup will produce
nearly as much of the valuable
metal as all of the Axis facilities
combined, further swinging the
balance of power in the air to the
allies during the coming months.

Concrete-lined tunnel carries flow of wa-
ter to one of Shipshaw's turbogenerators

10

Some 200,000 tons of the

metal produced will be

shipped into the United

States. The rest will be

converted into products

and ]pazéts by Canada and
an

To take advantage of
the 208-foot drop of the
water, it was first neces-
sary to construct truck
roads, the railroad, sup-
ply depots and living
guarters for the men, and
to move tons upon tons of
materials, machinery and
supplies to the desolate
site. When the giant crew
was recruited from all
parts of Canada, work
was begun blasting a eca-
ated nal to turn the water into
- a natural depression
which eould be stopped
by a super-dam, one of
the largest ever built.

When the dam was completed, the plug
was blown out of the river end of the canal
and a lake was formed.

Meanwhile, other crews had been busy
blasting six 30-foot tunnels, each about 400
feet long which would drop the water from
the lake above and send it rushing through
whirling turbogenerators to create the
electric power.,

The six tubes were blasted out of solid

POPULAR MECHANICS



rock for most of their 400-foot
length. Although each tube was to
be thirty feet wide, it was neces-
sary to blast for a width up to fifty
feet in places to remove infirm
rock which might later collapse
and erush the concrete shells with
which the tubes were lined.

As fast as one crew blasted and
another removed the debris, a
third followed into each opening,
erecting a circular steel-reinforced
wooden lining. When this lining
was completed, another gang came
in with the concrete. This was
transported inte the tubes in
buckets holding four tons each,

The concrete was forced at high
pressure through holes in the cir-
cular wooden form to make a cas-
ing ranging from a minimum of
three feet thick to a maximum of
twenty where the rock had been
blasted away because of infirmity.

Separate crews of specialists were kept
busy even between the usual ten-hour
shifts chipping away newly formed ice with
pneumatic hammers along the tunnels so
that the inecoming workers could labor
without hindrance from the thick coating
of white which formed continually in be-
low-zero weather, These ice crews were
occupied steadily throughout moest of the
fall, winter and spring months loosening
the hold which ice quickly took on equip-
ment and materials.

If a dump car loaded with debris, or a
hod full of concrete were not emptied

Erecting all-welded spiral casing for one of the eight 90,000-horsepower hydraulic turbines
SOEE TOIER  fomes eapy T IS I 2
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Here's what 50 tens of dynoamite, geing up at ence, leck like.
Blast ramoved 18,000 yards of rock, and was felt 50 miles away

quickly, a crew would be needed to use
picks to break the icy mass in the vehicle,

As each of the six tubes, slanting down-
ward from the depression which was to be
converted into a lake, came out of the rock
above the powerhouse at the lower level,
a thirty-foot steel lining, which had been
fabricated hundreds of miles away and
transported in sections, was welded togeth-
er and pushed into each tube.

The tunnel of rock, therefore, at this
point became a tube of steel. After a short
space, this steel tube was divided in two

(Continued 1o poge 162)
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- i partly extracted in this coun
De-Icer for Airplane Propeller  party extracted in tie country

Is Made of ‘Electric’ Rubber shall eventually pump, and that
. " = America would contribute about
' : 100 billion barrels of the earth’s
ultimate 600 billion barrels, exist-
ing and vet to be found. Back of
the oil reserves stand coal beds,
containing an estimated three tril-
lion tons. Methods for converting
solid coal into ligquid oil are al-
ready in use, but gasoline from

;t;alliishnotéikely to be cheap, Dr..-"

olich said.

Cf-

PressingLid SealsFruit Jar;
Gasket “"Molds" to Rim

By use of a “side seal glass
closure,” fruit jars for home and
factm'y canning may be readily
zealed, A pliable plastic material
is used as a gasket to fit around
and slightly above the top of the
jar. When rubber becomes plen-
tiful again, either natural or syn-
thetic rubber gaskets may be uti-
lized. When the cover is placed
over the jar and gasket, and firmly
pressed, the gasket itself is com-
pressed, and its upper edge pro-
jects to “mold” itself over the top
edges of the jar. There is no glass-

S
X
N
i : 2 : . , 2 . .
ﬁ Rubber strip on edge of blade carries warming electric current tgpgilgsiemscptr?;daz}é fﬁﬁ;nﬁ:

Strips of rubber treated with chemicals to permit jar is to be opened. The design was
the passage of electricity are used to prevent the developed by the ord-Em-

formation of ice on airplane propeller blades. The _tEi;f%Eg_nr_nmany, and offered
strips are attached to the leading edge of each blade. 1o The indusiry as a contribution.
Heat produced by the electric current passing 1o the war effor benl?atd

through the material keeps moisture from
freezing, an advantage over ordinary de-
icing methods which do not begin to func-
tion until after the ice is formed. The de-
vice was developed by Dr. Louis Marick of
the United States Rubber evel-
ment division in cooperation with the en-

gineering staff at Wright Field. ({?fl

Earth’s Supplies of Oil Will Last
For Estimated 300 Years

Petroleum suﬁlies of the entire globe
should last for about 300 years, in the esti-
mate of Dr, Per K. Frolich of the Standard

Qil Development Co. This assumes con-
sumprion aE the present rate, discovery of
new reserves where they can be reasonably
expected, and unhindered production and
distribution. While the United States en-
closes only 5 percent of the earth’s land
area, it contains 15 percent of the area of
- structures most favorable for the occur-

rence of oil fields. He estimated that the S . .
iy . Pressing lid teals fruit jor. Upper inset, before
- 46 bl]].lﬂn haI'I"E'].E ﬂluE far dlEﬂDVEI‘Ed and Hllﬁl'ln; lower, how U‘“-h" “molds” over “F' of iﬂl‘
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“Hellcat” Is F11e12 Own ‘Answet to Jap “Zero

U. & Na'-' pholo

Answer 1o Navy pilots’ appeals for “more speed and more climb” is the Grumman Helleat fighter plane

Developed in the dark days after Pearl
Harbor, the Navy's newest fighting plane,
the Grumman “Helleat,” (F-6-F) is the
specific answer to pilot pleas for “more
speed and climb,” and “something that will
go upstairs faster.,” The Navy calls it one
of the world's fastest fighters, and consid-
ers that with it and the Vought “Corsair,”
our Navy has the two finest shipboard
fighters in the world. Navy pilots quickly
learned that they could not fight the Jap
“Zero” on its own terms, because the Jap
plane held the advantage in climb and ma-
neuverability over the Navy standby, the
earlier Grumman “Wildeat.” But by taking
advantage of the “Wildeat's" superior ar-
mament, armor, and leakproof tanks, the

*Rationing’ Dial for Oil Users Shows Daily Fuel Allo

With a simple ealculator made of two
paper disks, you can determine at any time
during the winter whether you are keeping
within your fuel oil allotment. First, the
pointer is set opposite the oil allotment for
the year. Dates are printed on the inner
disk with percentages showing how much
of the heating season has passed. After the
date is located, the figure opposite it on the
outer disk tells your fuel oil allotment up
to that day. Enowing the amount you have
used, it is easy to figure whether you have
been burning too much oil.

After pointer is set opposite allotment for
year, the figure opposite date tells if you
have been burning too much fuel ofl

DECEMBER, 1943

Navy pilots eventually piled up a 5-to-1
ratio in victories over the Zero, and au-
thorities have declared the “Wildcat” had
a great share in saving the Pacific. The
“Hellcat” is bigger than its predecessor, is
equipped with a high-altitude Pratt &
Whitney engine, is thousands of pounds
heavier than the “Wildeat,” carries .50-
caliber machine guns, and has additional
space for ammunition for prolonged air
battles. It retains the “barrel” shape, an
aid to pilot visibility, but has a low wing
instead of the familiar midwing design of
the “Wildecat.” Its wings fold, to enable
carriers to stow additional numbers of
planeﬂs, '1]‘}1;& “Hellcat"his equipped with a
new flexible type gasoline tank
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DUMMIES

Lotest trick of comoufloge is
bad comeouflage that "con-
ceals” dummy equipment
o which causes enemy to waste
: bombs. Shark-tosthed dummy
(top) may be covered with
“fat-top’ of fish net that does
not blend in with surround-
ings when viewed from above

If you half close your eyes,
the mock motar CoOnVoy ”e-l"f]
oppears samew hot as it would
to an enemy pilet. Conbours
are realistic and might in-
veigle fighter fo drop down
for sirofing column. Troops
i;w'forp net ore "'ﬁguving” it
with burlap to hide o truck

The shorp eye of enemy re-
connoissance would be gquick
fo spot the gun below o3 &
dummy. Fliers would be in-
structed as to its exact pasi-
tion, but next time they fly
in low aver the "“foke” they
would be trapped with o raal
gun thot reploced the dummy

14 POPULAR MECHANICS




Fram the air the ﬁghh;—r plane (abave)
looks like o real P-40 porked along-
side on advance landing strip. It is
made from scrap wood and sheet metal

Left, dummy field gun with dummy
‘crew is poorly camoufiaged so foe will
spot it from obave and be scared away.
Phony gun is made of wood and canvas

Below, sbservation post mode of dum-
my free stump and “dead log” conceal-
il‘ig tunnel {nﬂln man :rawling outl.
Right, model of train on gunnery range

et i
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. Invisible Ink “*Branding” Worker
Shows in Ultraviolet Light

-

See .
t:-é;am-\s-/ A

A factory worker shows his “password” under ultraviolet lamp

Workers in war plants can be given a semi-per-
manent identification mark with a *brand” stamped
on the hand with a secret chemical. Invisible in
ordinary light, the brand shows up plainly when
the hand is held under an ultraviolet lamp at the
factory entrance. The chemical is impervious to
soap and water but can be removed by application

of another secret preparation, /7 J y f

Tough Plastic With 1,000 Uses .
Is Grease- and Gas-Proof

Although few persons will ever bother
to learn name, polyvinyl aleohol resin

are the manufacture of hose as-
semblies for airplanes, trucks and
tanks, and grease-resistant aprons
and gloves for war workers, Gas-
kets, washers and molded articles
made of polyvinyl aleohol can be
immersed indefinitely in oil with-
out harmful effect. Sheets of the
plastic may be used for lining fuel
tanks. A thin coating on rayon or
similar fibers prevents breaking
during weaving or knitting. Ex-
periments are now being conduet-
ed with printing rolls made of
polyvinyl alcohol because of its
resistance to new fast-drying inks
that cause ordinary rolls to dete-
riorate quickly. Other possible
postwar products include surgical
sutures, photo films, stenecil
screens, and oil-resistant thread,
63/

Threads on Non-Slip Screw
Pull Wood Parts Together

Wooden parts are locked firmly
together with a screw that has two
threads of different pitches. The
difference in pitch—coarse threads
near the point and fine near the
top—prevents slipping of the parts
and guards against contraction or
expansion of the wood. To install,
the screw is placed in a small hole
drilled to about three-quarters of
its length. When the parts are
tightly joined, the head of the
screw is snapped off at a point just
below the surface. The small hole
can be filled easily with plastie
wood. This non-slip screw is espe-
cially useful in building boats,
trailer bodies, furniture, and in all
kinds of fine cabinet work.

will be found in millions of homes and
thousands of industrial plants in the post-
war era. The plastic, developed by E. L
du Pont de Nemours & Company, has a
thousand tises ranging from grease- and
gas-proof coating for paper to rubberlike
molded articles, adhesives, printing plates,

emulsifving agents for waxes, resins and
oils, coating for nylon, rayon or other fibers,
and transparent films for wrapping any
sort of item. Films obtained by dipping or
spraying will also protect polished metal

surfaces, Among war uses for the plastic Two threads of different pitch lock parts together
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Mockup of Bomber Used to Train Radm Men

Aircraft radio mockups,
complete in every detail,
are used by the Army Air

Forces Training Com=
mand at Scott Eilg_lﬂ, I,
o teach communication

installations as they op-
erate in four different
bombers. Constructed of
plywood, with one side
open to facilitate class-
room operation, the
mockups demaonstrate the
radio equipment and ac-
guaint the student-sol-
diers with the precise lo-
cation of the various
parts. There are replicas
of the Flying Fortress, the
Mitchell, the Liberator
and the Marauder bomb-
ers, with radio equipment
in each placed as it is in
the actual planes. The
first task of the student
is to learn tuning proce-
dure on all equipment,
and when he has mastered
this, communication is
carried on between the
mockups. These proce-
dures kEEp a student alert
and give him receiving
and sending experience,

" BOTION Gunen Mo

“Sami-mockup” is what &
students call plyweed
replicas of bombers in
which radie equipment
is placed exactly as
in real planes, They
are wsed to teach radie
men. Above, genoral |
view of a mockup.
Mote nome places for =
crewmen. Right, "navi-
gater” in his position

'rﬁ’

Sticks of Spaghetti Speed Assembly of Electmmzf'l’ubes

Sticks of uncooked spaghetti placed in-
side the springlike filament coils for elec-
tronic tubes hold the coils in place while
they are being welded. Once its work is
done, the spaghetti is burned away in a

flash. This unorthodox process was intro-
duced by a young Westinghouse engineer,
William Haves, in;ﬁ'?ﬁgu_rr'ﬁf remove a
war production bottleneck. Formerly, a
piece of steel about the size of a seven-
penny nail was used to
support the delicate coil
during the welding oper-
ation. The steel piece was
often difficult to remove
because the coil tended to
tighten around it. Some-
times the coil had to be
realigned. The use of spa-
ghetti, specially manu-
factured with the re-
guired diameter, has re-
duced the filament assem-
bly time by 75 percent.

Engineer (left) places stick
of uncooked spaghetti inside
filament ecoil, alse shown in
inset. Right, making spa-
" | ghatti of required diameter

DECEMBER, 1043 77 ?E:"‘"“' -’é“‘d 4 % (e 17

7 Q



7 Y70
Hlfﬂngnﬂ ﬂlu::f

. er is ready for oction

By Roderick M. Grant

Y INVASION of Africa lasted

just eight and a half hours,” said
Li. Ear] Dittman of Philadelphia, grin-
ning as he shook hands with the two
paratroop captains he had not seen
since they jumped off from England
for Algeria to spearhead the Yankee
invasion.

“You were in the ship they shot
down near Tafaroui, weren't vou?" in-
quired Capt. W, A. Medlin, Jr., of Flor-
ence, 5, C.

Lieutenant D:ttman ulled up one
trouser leg to show a E:g scar in his
husky leg,

“I was lucky,” said Dittman. “That’s
one of seven hits 1 got; but four of our
outfit and two of the Air Corps crew
were killed, and 14 paratroopers
wounded, when the enemy fighters
smacked us. Ours was the first plane
to go in near Tafaroui airport, which
we were supposed to grab and hold.
We had no fighter protection, no gun
tuwrrets, and they really poured it into
us. A 20-millimeter shell burst inside
the C=47, killed the co-pilot and crew
chief and three others outright—Pri-

These sky-riding infenirymen spearheaded in-
vasions of Tunisio, Sicily, Italy, New Guinea

mm MECHANICS
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Silk umbrellas det the skios in o mock

atteck at Fort Iruﬂ.ﬁlud 1o lraly
vate John Mackal ie& Il'a'tm-—

and we had to crash-land.

“Two other C-47's saw what
we were getting and hit the
dirt, and all of us who could
move dived out of the planes
for cover. There wasn't any.
The fighters came back and
raked us.

“I got mad. I was never so
mad in my life. I wanted to
fight, but I had only a pistol. I

OWTI photo by Palmer

Finishing training at Fort Benning, a
grenade-throwing paratrooper frios
his pitching arm with @ pineapple

Before starting en @ mission, the
staff of an airhorne regiment stud-
ies its objective en @ sand table

DECEMBER, mw
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Oscar and Mellie, the dummies, rest between tests in parachute
packing shed at Comp Mackall, “GHQ" of Airborne Command

tried to start a duel with my pistol against
the machine gunsz of those fighters, but I
couldn't even load it. My left arm was
useless, I found I had holes in my elbow
and upper arm, my chest, back, thigh and
calf—seven of them. I hadn't noticed them
at first, but when the shooting was over
they began to hurt.”

The wounded of that first airborne Yan-
kee invasion flight in the Africa theater
lay on the desert while those who could
walk trudged 12 miles for help.

“The corpsmen did a swell job of patch-
ing us up,” Dittman related, “but while we
were lying there dopey with morphine, the
Arabs came along and stole our cigarets
and raincoats and anything they could
carry. Army trucks picked us up the next
. day. I spent five weeks in a hospital, and
. here I am after my eight-hour invasion!”
*  Dittman, Captain Medlin and Capt. H, C.
Tipton of Horn Lake, Miss, had met at
Airborne Command Headguarters, Camp
Mackall, N. C., the training ground of the
plane- and glider-borne infantry, named
in honor of Private Mackall, one of the first
Yankee paratroopers to die in action. Here

20

in the Carolina sand hills thou-
sands of graduates of parachute
and infantry schools are getting
postgraduate training before ship-
ping for zones of combat. Here the
veterans of America’s first air-
borne invasions in Afriea and the
south Pacific are passing on the
lessons they learned to the lean
and hard young men who will drop
from the skies over Europe and
Japan to carry the war back where
it started.

In Algeria our paratroopers
learned the hard way. They
learned there is no substitute for
training. They learned that fight-
er protection is as necegsary for
airborne invaders as destroyers
for a seaborne convoy. After the
initial dash from England, every
aerial troop transport carried its
umbrella of fighter planes. They
found that the light machine gun,
added to the paratrooper’s already
heavy equipment, makes a pack
of 90 pounds that is pretty tough
on the foreed march that usually
follows a jump. And they discov-
ered that a course in booby traps
is a requisite for a long life. Two
men of one company were killed
when they picked up the explosive
fountain pens and pencils dropped
by the Germans. British soldiers,
but not Americans, were fatally
tricked by the booby packages of
English cigarets scattered by the
enemy, to explode when they were opened.
Capt. Medlin saw one Arab blown to bits
when he toyed with an unexploded “but-
terfly,” one of those deadly anti-personnel
bombs that flutter down like a leaf and
spray a terrible hail of metal as they light.

Our first invasion by air was both success
and failure. Failure hecause in some cases
ground forces landed at Oran and Algiers
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pushed inland and took
the objectives before the
airborne troops arrived.
Failure because many of
the planes went astray,
landed short of gas or
were attacked by enemy
aircraft. Faulty naviga-
tion took some of the
C-47's far afield into
southern Moroceo.

But the aerial invasion
was a suecess in that it
confused the enemy into
believing a tremendous
force hac]ihglan&ed. Axis
intellipence report-
ed thousands had
flown in, and the
enemy failed to
move when they
might have sue-
ceeded. Subse-

Parachute packs attached to
static line in plane, the men
peur out at two per second.
Left, guiding the chute down

quently, the para-
troopers reinforeced
ﬁmd anut;:u1;:u1ina'=;:1'li demuﬂy
scatter i

on tﬁe Tunisian front.

During their five
months of intensive
training in Commando
tactics and low-alti-
tude jumping in Eng-
land, Captain Medlin said the parachutists
learned that the jump from 800 iget, customary
in America, is “high altitude” over there. The
lowest jump is the safest, giving the enemy less
time to hit the troopers as they fall. The practice
now is to hit the air at about 300 feet, in the twi-
light of dawn or dusk. Medlin once bailed out at
130 feet, lowest on record, at 150 miles an hour.

Glider-borne invaders reinforce o field captured by chutists
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His chute made a nighteap for a Carclina pine tres,
but trooper ot lower right is pocked wp for battle

Early in October, 1942, Lt Col. Edson
called the company commanders to-
gether and informed them they were to
begin preparation for an invasion. From
here on preparations and movements were
secret, The officers studied maps, aerial
photographs and =zeale models of airports
“A" and “B" without knowing whether
they were in Norway or France or Africa.
In the last week before “D" Day the
planes and equipment were allotted, eer-
tain items discarded to save weight, and
finally the troops moved to the takeoff air-
ports one midnight, minus any telltale in-
signia or jump boots which would identify

e,

Saturday, Nov. 7, was “D"” Day. There
were two pians. Under the War Plan they
would take off at 2:30 pm., fly direct to
Africa, jump at midnight and take Air-
drome B—this the objective of the 2nd
Battalion. Under the Peace Plan, contin-
gent on a friendly reception and fifth col-
umn help, they would take off at 9:30 p.m.
and land at Airdrome A at daybreak.
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The paratroopers were ready for the

takeoff when word came that it would be
the Peace Plan. At 9:30 pm. the Yankees
took off. They headed south across Europe
in Douglas C-47's, the familiar DC-3 of vur
air lines. The paratroopers in his plane
slept on the floor, Captain Medlin recalls,
but he didn't. His pilot had informed him
they might run out of gas over the Medi-
terranean and he should be ready for the
jolt and quick evacuation of his men. It
was not a gquieting thought,

Until they were in the air that night of
November 7 only the officers knew they
were headed for Algeria, 1,500 miles south.
The planes were supposed to keep together,
but it was impossible to maintain forma-
tion in the thick weather over Europe. On
the ground at the objective each company
was to assemble separately. D company
was to march to Airdrome A (Lasenia).
The remainder of the battalion was to at-
tack Airdrome B (Tafaroui), a mile or so
from the jump field.

Each plane carried 14 paratroopers, They
landed at various places in North Africa.
Altogether, 120 men jumped. Several
planes made a rendezvous and landed in a
dry lake bed, a sebekra, where snipers took
pot shots at them and one bullet hit an

- antitank shell inside a C-47, exploding it.

Shortly afterward, nine planes -circled
overhead. The grounded pilots radiced a
warning of snipers, and the C-47's over-
head sighted two half-track cars they sus-
pected were firing on the grounded planes.
Colonel Raff was in the lead plane with
Colonel Bentley, Air Cg:-ips, task force
commander. They decided to jump and
knock out the half-tracks. They jumped.
The half-tracks turned out to be Ameriean.

The planes had landed in the dry lake
because Lasenia airport was defended by

POPULAR MECHANICS



F RS
L

- e m g ’
T L i
o o ol

Douglas transports like these, corrying an aerial task
force, flew the parotroopers from England te Africe

antiaireraft. While they waited, most of
the missing craft from England showed up;
but those grounded were nearly out of gas-
oline, Meanwhile Tafaroui was captured
by ground forees, which radioed the para-
troopers to come over. Three planes took
off from the sehekra in late afternoon for
Tafaroui, only to be ambushed in air by
the enemy fighters. That was when Li.
Dittman ended his brief invasion and six
in his plane were killed.

Shortly thereafter, Spitfires arrived from
Gibraltar and in two minutes knocked the
enemy fighters out of the sky.

From here on, the job of the paratroopers
was to grab one airport after another and

A sky trooper keeps his car-
bine dry as he wades ashore

keep one jump ahead
of the German air-
borne infantry. Cap-
tain Medlin's company
flew to Maison
Blanche, 10 miles east
of Algiers, where
bombing by the MNaris
became a nightly un-
E pleasantry. In the first
- raid a German followed
- a C-4T7 to the field, and,
. mistaken for a friendly
plane, was allowed to
come in close where it
scattered booby traps,
butterflies and trian-
gles, the latter a steel

L L : British chutist gets harness
Copyright: Britlsh Officlal photo in control before releasing
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Perfect descents in oction, demonstrated
ohove, result fram rigorous troining at

home. Below, two paratreopers at_Fort Banning, Ga., demonsirate on

the mat the proper methed of tumbling forwa

on hitting the ground
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three-pointed weapon like
the historiec cheval-de-
frise, to puncture tires on
runways. In the biggest
raid, Stukas gave Maison
Blanche a devastating
shower. The first bomb hit
40 feet from Captain Med-
lin, killing a man 150 feet
away. Medlin found a
piece of shrapnel in his
hand. In the subsequent
£iaatering 14 men were

illed, 28 wounded, 11
planes wrecked.

On Nov. 15 Colonel Raff
led a flight of 300 para-
troopers to nab the base at
Youks Lebains. The para-
troopers bailed out over
the field at 10 a.m.

“The French,” reported
Captain John T. Berry of
of the 503rd parachute in-
fantry, “had machine gun
emplacements around the
field. They told us they
had orders to fire on us but
wouldn't do it when they
saw the American planes.
It probably would have
been disastrous for us if
they had. Casualties were
three broken legs and
about 15 men out with in-
juries which were soon all
right.”

Besides their initial
mission of invasion, the
paratroopers—who are
primarily infantry quali-
fied as parachutists—ful-
filled numerous recon-
naissance, scouting and
demolition tasks. Captain
Berry tells of one of these.

“On December 27, 29
men and one officer, plus
two non-coms from a
French parachute com-
pany, were sent on a de-
molition mission to blow a
bridge on the supply line
from Tunis to Rommel's
army between Sousse and
Sfax. The planes took off
from Thelepthe at 9:30 and
jumped at 12, Reports on
what happened arve a little
mixed. The Air Corps said
they dropped the men 1%
miles from the bridge, and
Lt. Deleo, who led the
men, said they were
dropped in the wrong
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Loading a 75-millimeter gun to
be flown to on occupied field

place, When daylight
came the men still were
not near the bridge. They
moved toward it and tried
to do as much damage as
possible by blowing out
rails. Two companies of
Germans and Italians
were closing in. Lt. Deleo
told the men to pair off,
go in all directions, then
head west. Lt. Deleo took
the two French non-coms,
They knew that eountry,
so he and three men fi-
nally made their way to
headquarters. Later one
man reported in, A total
of one officer and four
men came back. The mis-
sion failed. The German
broadeast said the men
had been eliminated.”
Meanwhile Captain
Medlin, with the initial
task of the paratroopers
completed, was sent to a
hospital in Algiers for
treatment of an injury

DECEMBER, 1043
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At left, a tumbling paratrooper
demonstrates landing technigque

suffered in England. In
the bed next to his lay a
voung German officer,
veteran of 250 homb
missions over Englan
the Low Countries and
Africa. He had been shot
down over Algiers, Surly
and unecommunicative at
first, he broke down a lit-
tle after smoking Medlin’s
cigarets for three weeks.
When he did talk, he said
Germany would rather
lose the war to America
and England than endure
the vengeance Soviet
Russia would exact in
victory. The German was
amazed at the light-
hearted spirit of the
wounded Yankees. Men
who laughed were foreign
to him.

“My people never
laugh,” he said. “They
only work. The women
work, the children work.

(Continued to poge 152)
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Men Adrift “Store” Water Best by Drinking It

Where is the best place to “store” drink-
ing water on a life raft? In the human bml\-‘
itzelf, according to Maj, y

l'lnghl surgeon for Lhe Army Air E:{u_f:.
School of Applied < Asaresult of a
test of rafis and their equipment, in which
nine officers and men voluntarily floated
for days in the Gulf of Mexico, Maj. Holt
declared that, in the event of rain, it is
wisest to give each man at least two guarts
of water within two hours. Former prac-
tice generally was to dole out the water
sparingly, hoping to preserve some until
the next rainfall. “The human body is the
best storage place for water on the raft—it
prevents evaporation and contamination
from sea salt,” Maj. Holt declared. “Be-
sides being well stored in the body, the
water satisfies the man's thirst, and the
large quantity does them more good than
small amounts over a long period of time.”

Wheeled Frame Wades Into Surf to Bring B

Seageing wrecker wheels right info sea to embroce and retrieve boats
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How to survive indefinitely when
adrift at sea was the prablom these
men velunteered to help selve by re-
maining ofloat in life rofts. Lefi,
they found great success in fishing.
Below, resting under tarpaulin, used
for sholter and as rain-water trap

If the body is dehydrated, the water will
be absorbed and held by the body, though
the men must exercise care to prevent loss
of water by perspiration. He may soak his
clothing in sea water, immerse himself in
water in the raft, or remain beneath the
horizontal tarpaulin, part of the standard
equipment. The volunteers also reported
that the “seven-man raft” will provide
comfortably for only five men, and the
“five-man raft” comfortably holds only
three. To protect the men making the ex-
periment, a crash boat stoogd by the rafts.

g
ts Ashore

Mounted on wheels, a
mammoth frame used by
both Army and Nawy,
functions on the heach
somewhat like a wrecker
truck., It is used to re-
trieve boats from the wa-
ter and haul them ashore,
or boats can be taken
from shore to water. In
landing a beat, the frame
is backed into the surf
until it settles over and
around the craft, which is
then chained to the struc-
ture. The whole frame,
with the boat inside, is
then hauled ashore.

POPULAR MECHANICS



By James Colvin

N FRONT of you green-
clad mortar crews are
lifting, passing and fusing
their ammunition, and
dropping it into their bel-
lowing weapons with a
body rhythm reminiscent
of a double-reverse in the
backfield. Far ac{li't:-ss this
firing range at Edgewood
Arsenal, where ridges rise
foward a dark green sky-
line of forest, a manmade
cloud is forming in a bee-
line following the mor-
tar's traverse.

The thumping rapid-
fire of the weapons seems
to have voice, reassuring
to us, ominous to our ene-
mies. For these weapons
and men—and, indeed,
this entire home base of
the Army’s Chemical
Warfare Service—are the
teeth in a threat to the
Axis, three times made by
the President of the Unit-
ed States: America does
not intend to start gas
warfare, but if the Axis
starts it, we'll finish it.

You've seen proof of
our readiness here.
You've seent how a whole
platoon of mortar crews

e

IF e AXIS USES GAS-

Two main tools of Chemical Warfars

Service are incendiaries, [al
white phosphorus) and smoke sereens.
Eclow, screen hides photegraphic unil
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Mounted soldiers and horses, both masked, emerge from a smoke cloud.
Smoke may be usad to blind the enemy or hide your own side's movements

Nnme

Mustord

Vesicanis

CHEMICAL

Odor
Garlic-Mustard

WARFARE AGEMTS

Effect

Burns skin or membrane
Irritates naosol possages; later

Chigeina

Highly pungent

Chisracetophanona

Bram h'ﬂ'l'l'lﬂt'r{:rllde

Apple blossams

Sour fruit

Lewitite Geraniums skin burns, poisen
Chlarpicrin Flypaper E;;:laliu:.g udu;:.lghm?r i
: Causes coughing; breathing
Diphosgene Musty hay huris; ayes waler; toxls

Phesgens Musty hay Irritates lungs

Intense immediote :hnlﬁng

Mokes By s smart, shul 'I-l:r|l||r.
tears flow: temparary

Eyaos smort, shut, tears flow.
Effect lasts some time

HC erlure Titos
nium Tetrachloride

Sulphur Trioxide:
White Phospharus

Acrid

Burning motches

Harmless

| {1} Liguid burns skin if ollowed
o reamain
{2¥ Eurning piq:“ odhars o

skin, clathing

Above is a chart of some of the chemical warfare agents. Below, soldier
protects himself with a metal “shield” while fighting an incendiary bomb

hid with their peeps in a
roll of the meadow you
thought no deeper than a
plowtrack. You've seen
them burst into the open,
roar up to your point of
vantage, roll out mortars
and ammunition, drive in
aiming stakes, slap mor-
tar base plates onto level
patches, hitch on the bar-
rels, and ery “Squad
ready"' almost before
vou'd eonvinced yourself
they were raal]y there.

And you've seen what
they can do with mortars
—simple, chunky weap-
ons that resemble ambi-
tious stovepipes,

“If these crews are well
trained,” says the colonel,
vour guide, “they'll put
their fire just where the
other crews laid that
smoke screen,”

“Two rounds!” and
“Fire!” calls the platoon
leader. The mortars
cough; sandbags weigh-
ing down baseplates jolt
into the air and fall back;
projectiles whir high into
the air, like oversized
game hirds,

The mortar crews are
already retiring to their
peeps before the shells
land—right on the nose—
in the midst of the earlier
smoke screen. The colo-
nel is pleased and proud.
The mortarmen are grin-
ning; they expec di-
rect hits, Their peeps
disappear over a rise.

Proficiency like that
supports what the Presi=
dent said:

“Any use of gas by anv
Axis power . . . will be
immediately followed by
the fullest possible retal-
jation.”

The mortar shells today
were filled with white
phosphorus. That's pri-
marily for making smoke
screens, though flaming
bits of phosphorus will
cause incidental havoe to
the human skin.

But if the Axis chooses
to have it so, those shells
can well be filled with

POPULAR MECHANICS



Chemical martar erew, dragging
their weapon on a cart, fight
mud and grade in straining to
get into position te open fire

something else. With Lewisite, for instance, than 1,000 incidents in which the Japs used
that reeks of geraniums and irritates the gas, and show photographs to prove it.)
passages, and burns the skin and Gas is perhaps as powerful a psycholog-
poisons the body. Or the new nitrogen ical weapon as a physical one, The danger
mustards, that blister, and attack the eyes, ofit burgg:s all armies with heavy protec-
and kill. Or with other liquids and vapors tive equipment. Fear of it may lower a
that sear, and suffocate, and blind. soldier's morale. Threat of it ties up un-
In war you must be ready for anything. numbered workers, in manufacturing pro-
Part of our preparedness program includes tective equipment and in learning the rites
huge arsenals, filled with deadly doses of of decontamination.
gas, ready for the challenge if it comes. Chemists uniformly seem to feel gas war-

Dabblers in horrer have
often suggested that the
Axis, harried by the spec-
ter of defeat, would resort
to gas, perhaps by an air
raid to douse eivilians.
Chemists generally scoff
at that idea. It would take
more thousands of planes
than the enemy seems to
have to make even one
suchhamj&theﬂ:‘ecﬂve, and
we have the promise of
both Churchill and Roos-
evelt that retribution
would be swift and sure,
But attack against sol-
diers in the field is anoth-
er matter. Though they
haven't tried it against us,
they might. (The Chi-
nese, though, report more

Meonster mechanized smoke gen-
erater ¢an obscure a lnrgn area
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United Notions’ stand is that we won't open gas warfare, but we're ready
if Axis does. Bombs being put aboard car for shipment to leading plant

fare is more humane than any other kind.
They cite figures from the last war—95
percent of the Americans wounded by bay-
onet died; 24 percent wounded by bullets
or shell fragments died; but only 2 percent
of the 71,000 American gas casualties died.
But since the thing unseen is most feared,
and potent gas concentrations may be in-
visible, statistics don’t completely lay the
ghost. What should reassure is the confi-
dence of the C.W.5. that we have the an-
swer to whatever the enemy may try.
They eall our service mask the best in
the world. For protection against blister
gas, every soldier is given
two protective covers, in
which he ecan erouch in
the event of airplane gas
:Yoray. There is protective
thing, protecting oint-
ment to neutralize vesi-
cants. A fat-bodied tank
truck can decontaminate
huge areas, soldiers sit-
ting on its fenders to hose
down the vapor-laden
terrain. There are chem-
ical detectors—cravons,
paints, powders and pa-
pers—that change color
in the presence of gas, and
even by their altered hue
indicate which gas is
present.
Modern flame throwers cover a
target with fuel that continues
to burn wherever it lands

30

These are for defense;
but above all, we're ready
to dish it out. In the last
war, gas attack often de-
pended on the whimsies
of the wind; a change of
breeze might gas your
own side. Now, gas can
be laid wherever artillery
can fire or planes can fly.
Our Mitchells or Bostons
can carry 1,000 pounds in
spray Mortars, 48
to a battalion, can lay
down five tons of gas in
two minutes,

“After two minutes
such fire is useless, be-
cause the enemy is either
a gas casualty or has put
on his mask,” Edgewood
spokesmen explain.

You wateh a show of
rapid fire by a mortar
crew, Each shell has to be
handled four times, and is
set off by the force of its
drop from the mouth to the breech of the
mortar. The crewmen swing with the pre-
cision and grace of a ballet chorus. Four-
teen shells are in the air before the first
one explodes in a burst of orange on the
distant woods. Twenty rounds are fired in
41 seconds!

Or we could use gas in land mines, A
distant read on the range explodes in
smoke and fire. That was phosphorus, too;
it eould have been mustard. In 30 minutes,
one company can lay out enough mines to
contaminate seven miles of roadway.

“Most people,” in the words of Maj. Gen.
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William N. Porter, chief
of the Chemical Warfare
Service, “think of us as
the men who are working
up secret and terrible new
gases to destroy the en-
emy, Actually, by far the
larger percentage of our
energies and resources
goes into protective work,
and in that field the most
important item is smoke.”

Chemical Warfare
Service smoke screens
shielded the Yanks land-
ing in Africa, and protect-
ed them throughout that
campaign. The famous
raid on Dieppe might
have had a different end-
ing, had not one of the
shore batteries been im-
properly “smoked.” That
was because ships carry-  go 4 area may be Py
ing the smoke mortars ..de safe for troops by "
were sunk. wark of decontamination

Mortar erews with their  erew, obeve. At right, (

high-explosive and how a soldier protectsy -
smoke shells may be ex- himself from gas attack ‘ .
pected in the front line of  while in the open. He N
any invasinn.ﬂS(.} d:gg:aﬁe- :::r:qf:‘ :::f:m"?:?al
ly are the shells fused that ; A
contact with the surface Adonl. grctetilon cevar,

hich is gos-resistant, 1o
of the water will set them ::f',ﬂu:,,d“,k:n"“;;m

off. vesicants, Below, spoctoc-

At Edgewood, the mor-  vlar shot of a surprise
tarmen demonstrate. Far  “ges ottack” on troops.
to the left is a broad river,  Nete men dispersing and

{Continued 1 page 158) quickly adjusting masks
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Victory Ship Makes 15 Knots, Outstrips Liberty

Sleeker, foster ond more powerful than the “ugly duckling” Liberty Ship is its companion, the Victory Ship

Designed by the United States Maritime

Commission as an improvement on the
storie rty Ships, the newer Victory
Ship is faster and sleeker. Its speed of 15
knots is about 4 knots faster than the Lib-

Sailors Lift 1,400-Pound Log in Drill at Trainitzé

When the physical training msf.ructor
yells, “One, two, three, and up she goes,”
at t]‘lE U. S. Naval Trammg Station, Great
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Giant timber serves as muscle maker for Navy ot Great Lokes
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erty models. It has finer hull lines, and
has turbine-gear propulsion machinery
which delivers more than twice the horse-
power of the reciprocating steam engine
used in the Liberty Ships.

2o

tation

Lakes, Ill., a 1,400-pound timber goes sky-
War ars are attached to each side of the
log with space for a dozen sailors. This

. novel exercise was introduced by
Chief Specialist H. W. Hawelka, a
former Chicago policeman

Air Battleship Aim’s Guns
By Central Control

Superbombers capable of carry=
ing half-carload lois of bombs,
bigger than blockbusters, across
the Atlantic and back again w1th-
out refueling are }31 omised
Gen. H H. Arncld, Army Au'
Forees chief, in Army Ordnance
Magazine. The planes will have
“eyes” that will help guide them
to their targets, or warn of the ap-
proach of enemy interceptors, and
even plot the course of the
suers. For defense, they will be
armed with cannon even larger
than the 37-millimeter guns now
carried by some fighters. These
cannon will be mounted in multi-
ple turrets, operated from a cen-
tral aiming position, comparable to
the fire-control system of surface
warships. While paying high trib-
ute to the Flying Fortresses and
Liberators, Gen. Arnold declares
! the new superbombers will render
these craft obsolete.
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Shlp Funnel Rides on Trailer to Outfitting Dock

In an era of widespread
prefabrication, shipyards
present strange sights,
but few more novel than
the sight of a West Coast
yard's “jitney” mounting
the huge funnel of a de-
stroyer. The jitney is a
form of eut-down trac-
tor-truck. On its run
from the metal shop to
the outfitting dock, it
hauls the funnel from the
spot where it was made
to its destination aboard
the ship being completed.
At the dock a heavy-
weight traveling crane
boosts the funnel from
the back of the trailer to
the destroyer deck.

Truck takes prefabricated
destroyer funnel ot right
to dock where crane lifts
it inta place aboard ship

One-Man Machine Bales Hay in Compact ‘Carpet Rolls’

In actual tonnage, hay is the heaviest of
all crops harvested in the United States,
vet the mechanical aids to the harvesters
have heretofore still left a tremendous lift-
ing job dependent on human muscles. The
Allis-Chalmers Tractor Division now has
armounced a one-man pick-up hay baler

intended to take the backaches out of hay-
ing, and eonvert it to a one-man, family-
farm operation. The baler is to be put into
production “as spon as machine tools and
materials are again available” Its most
unconventional feature is the appearance

Operating by power takeoff from iractor, baler rolls up hay like carpet

Do S st s# 53
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of the finished bales. They are rolled like
strips of carpet, a procedure said to permit
tighter compression than in the conven-
tional square bales. One man—the tractor
driver—handles both tractor and haler,
which is operated by power take-off. The
baling operation is automatic, ordinary
binder twine being uszed instead of wire
Bales are about three feet long; diameter
and density can be regulated to suit the
need. For easy handling, bales are normal-
ly made to weigh 65 to T0 pounds each. The
baler, weighing less than a ton and a half,
is mounted on two rub-
ber-tired wheels, and has
a hinged tongue that per-
mits trailing it behind the
tractor, for trawvel over
narrow roads or through
farm gates. The baler's
pick-up mechanism, in
combination with the
press roll, is said to save
the maximum number of
leaves, which contain
some 80 percent of the
feed wvalue of hay. The
evlindrical bales, with
stems curved around and
tightly held, are said to
shed water, making the
bhale more resistant to
weather,
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\ Above, Wright Field photographic technicions fest new com-
era equipment in the air under simulated battle conditions.

N Below, a lens specialist studies new aerial camera lenses

o A, M S2/é21/2

(JLIPPINC; the treetops at five
miles a minute, the pilot of a
Yankee pursuit pIane pulls thg\tng..
ger. But no rattle of machiné guns
follows, no bullets rip the hangars
ﬂanking the enemy air field over
which he skims. This is a photo-
graphic strafer. The trigger starts a
roll of film unwinding, and the plane
brings home a continuous-strip pic-
ture of everything within range.

There has been no warning of the
approach of the low-flying plane, and
antiaircraft weapons are virtually
useless against it in the seconds that
it was overhead.

Back at his base, the flying snoop-
er's film is processed into a continu-
ous photograph; no overlapping of
separate views, no tedious study of
faint outlines magnified from a high-
altitude shot. The low-level picture
is sharp in every detail despite the
terrific speed at which it was filmed.

A few months ago no existing cam-
era could achieve these results. Even
one-shot pictures from a fast plane
were usually blurred. Reconnais-
sance depended on high-level area
photography for a complete picture
of enemy installations. Development
of the continuous-strip camera is an
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outstanding achievement
of the war, giving the
United Nations a decided
advantage in aerial re-
connaissance.

A second innowvation is
a continuous-strip print-
er which can produce
1,000 nine-by-nine inch
prints per hour, a rate
many times faster than
standard photo-printing
machines. Two men can
do the job, and they need
no air-conditioned labo-
ratory. The portable ma-
chine can be operated in
an army tent.

From Wright Field also
comes word of a copy and /
enlarging adapter which
can be housed in a small
trunk and carried in air-
craft. Equipped to accom-
modate both eight-by-ten and five-by-five
cameras arfd made entirely of wood, it
weighs about 200 pounds and can be set
up in ten minutes. Being transportable by
air, it is unnecessary to return to a base
to copy or enlarge pictures.

Few details of the continuous-strip cam-
era have been revealed. It can be said that
it employs a long strip of film—color film
can bhe used—with no breaks or overlaps,
and test pictures made at 300 miles an hour
plainly showed gasoline ration stickers on
windshields of automobiles.

High-level reconnaissance, too, has been
refined to an amazing degree. With color

.
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Fhoto by Aerlal Photography Laboratory, Wright Fleld
Air officers examine o confinuous strip photegraph made at low alfilude

photography and three-dimensional view-
ers the photographic interpreters ferret
out enemy targets entirely invisible to the
human eye four miles overhead.

Two Germans, Karl and Fritz, are
marching te headquarters along a path
hidden from the air by a grove of trees.
A new wing has been added to the staff
office building and they are to cover its
conspicuous roof with blobs of olive green
paint to blend it with the wooded sur-
roundings, Nets are spread from the eaves
at a broad angle to the ground so that no
sharp shadows will be observed by Allied
photo reconnaissance.

Above is the sectional type of picture formerly standard; below, the new continucus-strip photegraph

;l L ¥ 0
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OWI photo

Geological Survey mappers use a Sketchmaster to transfer select-
ed mop details from aerinl photographs to acetate base map

An eruption of antiaireraft fire startles
them. Far above, a white trail of vapor is
being drawn across the sky. Flak bursts
around the scarcely visible Yankee recon-
naissance plane and Mesgerschmitts whine
up to intercept the aerial snooper. But the
Yankee spirals up to a ravefied level where
Messerschmitts cannot breathe. His film
exposed, he heads for home.

The films are quickly developed and soon
a courier leaps from a jeep to deliver the
prints, still damp, at a
door marked N. A. P. 1. U.
—North African Photo
Interpretation Unit. In-
gide it men are studying
maps and photographs.
Filed on shelves along
one wall are prints made
from every photographic
sortie flown by Ameri-
cans and British from
African fields. Cabinets
hold an enormous range
of information from the
disposition of enemy an-
tiaireraft batteries to the
detailed characteristics of
a Jap Zero,

The fastest planes are used for
aerial reconnaissonce. Here a
camera is being installed in a
Lockheed “Lightning” fighter
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f& Flight Lieutenant receives the
prints, captioned “Locality X,” and
since there is reasonable doubt in
the military mind that the pic-
tures actually represent the place
named, the first move is to plot
and identify the sequence of pho-
tographs, locating them beyond
doubt on detailed maps. A ser-
geant compares the curve of the
railroad, the erossings, the shape
of the air field and finds they tally
with the maps. New roads appear
on the new prints, but their con-
struction had been noted on a pre-
vious sortie. The sergeant pro-
ceeds to make an overlay, which
is done on a sheet of tracing paper
over the map, and is merely the
borders of the area embraced by
the photographs.

The overlay and the run of
prints are spread out on the cap-
tain's desk. This run, or sequence
of photographs was made at a set
interval between exposures as the
plane flew across its objective, so
that the pictures, when equally
overlapped, will make a long nar-
row picture of the ground. The
overlap is such that every ohject
is photographed at least twice, from slight-
Iy different angles,

The captain examines the sequence first
in the form of a mosaic, using an ordinary
magnifying glass. He zees nothing unex-
pected. Then he takes the first two prints
and lays them side by side, places his
stereoscope in position and bends over it
Moving the viewer slowly, he sees a star=-
tlingly real three-dimensional model of Lo-
cality X. Following the railroad tracks, he
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pauses at the barracks of
Karl and Fritz. There is
a new trench, several
trucks, and the grass is
beaten down where the
troops eross the railroad.
His eyve moves on toward
the air field, dotted with
specks whose shadows on
the ground make them
stand out in relief.

Knowing the exact al-
titude, the captain ecan
compute the dimensions
of the planes. He reaches
for his aiveraft identifi-
cation manual showing
the silhouettes, dimen-
sions and other data, and
takes inventory of the
enemy bombers, trans-
ports, fighters and courier
planes. Moving the ster-
eoscope baeck aeross the
field, he looks for bomb
craters, notices that one
hangar has lost its roof,
and through the girders
spots a fighter plane un-
dergoing overhaul. Sud-
denly he calls to a lieu-
tenant at the next desl,
who was busy computing
the speed of a ship at sea
by its wake.

“Look down through
those trees, Bert!” says
the captain. “MNotice those
men? And if there's one
path through that grove
there are a dozen, and
they all converge right oy
those treetops. See that
liaison plane on the side
of the field? And I think
thDEE' are reconnalssance
cars parked right here

The lieutenant exam-
ines the prints.

“Yep! Those men must
be camouflaging a roof—
anew roof, It's big. Must
be a headquarters. Won’t
the bomber command
love to know about this.”

The prints were rushed
over to the Bomber Com-
mand, a red pencil mark-
ing the site of the hidden
headquarters, When the
pilots eame in to be
briefed before their next
mission, the commander
had laid out the prints in
mosaic form, and the men

DECEMBER, 1943

The continuous strip printer obove, developed at Wright Field loboratory,
is portoble and con be used ot odvonced boses for rapid printing of
aoerial phetos. Below, loading photoflash boambs for reconnaissance flight
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Making @ magnified stereoscopic examination of Army Air Force photes

to select topographical data which will be opplied to the base map

who put out the lights in Germany and its
captive outposts gathered around to study
them. Two ships were detailed to flatten
the newly found headquarters in the grove.

That night Karl a ?l Fritz dove into the
glit trench beside their barracks as the
Yankee bombers droned overhead and
plastered the air field. Two of the bombers
seemed to detach themselves from the
flight as they crossed the railroad. Skirt-
ing the air field, they dumped their bombs
precisely on a certain spot
in the grove.

Headquarters mush-
roomed into flaming debris.
Another Nazi nerve center
had been shattered.

Next day the fast flying
eye again looked down on
Locality X, and that after-
noon the captain, peering
through his stereoscope,
noted a large gap in the
trees. On the ground lay the
wreckage of a building. A
few ants were crawling over
it, among them doubtless
Earl and Fritz, some of their
faith in their own camou-
flage technique exploded.

In addition fo reconnais-
sance in the zones of combat,
Army Air Force cameramen
have been busy mapping the
world on a vast scale for
military purposes. In 10 re-
cent months more than
Barefoot to prevent damage ta the
map, chart=makers of the Geological

Survey add plaoce names and other
dota to on acetate base map
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1,600,000 square miles of the
earth's surface were photo-
graphed and the resulting
pictures made into maps by
the Geological Survey of the
Department of the Interior.
The surveved surface is
equivalent fo the combined
areas of pre-war Belgium,
Czechoslovakia, the United
Kingdom, France, Germany,
Hungary, Italy, Poland,
Norway, Rumania, Spain,
Sweden and Yugoslavia.

This tremendous job was
accomplished by the fast
technique of Tri-Metrogon
mapping. The areas covered
were previously unmapped
or inadequately charted sec-
tions of African desert, Asi-
atic and Alaskan wilderness
and South American jungle,

The actual mapping was
done by a staff of 250 technical personnel
in the Geological Survey. Aerial cameras,
equipped with wide-range Metrogon lenses
and operated by Army pilots, provided the
photographs from which the Survey com-
piled the charts. Under the old field meth-
ods of mapping, the same number of per-
sons would have labored at the mapping
job ten years to cover (although in more
detail) an equivalent area.

The Tri-Metrogon method uses three

POPULAR MECHANICS



cameras set up in an airplane so that they
obtain a set of simultaneous exposures
covering an area from horizon to horizon,
The central camera points vertically down-
ward, the ones to the right and left ob-
liquely downward, so that the horizen
appears near the upper edge of the photo-
graphs. The oblique photographs overlap
the corresponding wvertical photographs
about two inches on a nine-by-nine inch
negative,

Successive exposures are taken along the
line of flight at intervals to assure proper
overlap of photographs to satisfy stereo=-
scopic and control requirements of photo-
graphic mapping. Parallel flights are
spaced approximately 25 miles apart. The
standard seale is 1 to 1,000,000, which
means that one mile on the ground is rep-
resented by approximately one-sixteenth
inch on the map. An Army plane can pho-
tograph 20,000 square miles in thyee hc:'.l%'s.

Giant Caliper Matches Tires
To Prevent Excess Wear

Dual truck tires are matched with a
gage that reveals fractional differences in
diameter. Differences as small as three-
tenths of an inch in rolling radius foree the
dragging of one tire over 93 feet of every
mile traveled, causing excessive wear on
both tires. Used like a caliper, the gage
measures the tires without removing them
from the wheels, It is scaled in one-eighth
inch gradations.

b

Measuring dual tires en truck witheut removing them
from wheels. Matched tires eliminate wosteful drag

Eieutically Heated Adr Sait
Plugs Into Wired Shoes

Air gunner plugs in electrically heated baitle drm.

When a Yankee aerial gunner puts on
battle dress, he is assured of freedom of
action and plenty of warmth. His clothing
is of lightweight cloth, warmed by current
passing through veins of electrie wire—
much as your kitchen toaster's heating ele-
ment is activated. Not even the gunner's
feet are exposed to the frigid climes of the
stratosphere, for his shoes plug directly
into the “outlet” on the trouser cuff

“Paper”” Box Soaked 24

Fails to Fall Apart

After being submerged in water for 24
hours, a paperboard box developed by the
Du Pont Com not only held together
but suppm"ﬁ the weight of its contents.
This weatherproof box is made of four to
eight sheets of paper laminated together
with a waterproof vinyl resin. The mate-
rial can be shaped on standard fiberboard
box machinery. Designed to meet govern-
ment specifications for the shipment of
vital materials overseas, the boxes can be
stacked on open decks and stored in damp
tropical warehouses.

ours

{[Swelled by the penetration of water,
wood is capable of exerting a pressure as
high as 200 pounds per square inch.

a9

e

—

AT/ AN

3
|



40

WAR WORK
SETta_» MUSIC

Music an the job helps relieve monoteny and fotigue. Employees
form a band at General Electric plent (abeve) and werkman
sings at plant of Botany Worsted Mills, Passaic. N, 1. (left)

l\_;[ USIC, with its power to relieve monotony and

reduce fatigue, iz helping workers to set war-
time production records. In thousands of plants
workers have a daily accompaniment of tuneful
melodies brought 1o them over loudspeaker sys-
tems while they are at their tasks,

Plants where musical programs are broadcast to
working employees are estimated to number more
than 5,000, ranging from laundries and bakeries to
arsenals and shipyards; from textile mills and to-
bacco factories to airplane and tank plants. Even
a battleship, evidently, can be built more efficiently
to music, for production records were established
in the construction of the new 35,000-ton Alabama,
during which workers on the job heard six concerts
daily from phonograph records played through an
amplifying system.

Successful use of music is by no means confined
to war plants. Music and work have formed a part-
nership that apparently has come to stay. In a San
Francisco experiment music was broadcast on all
Aoors of a large office building. Employers and em-
plovees alike said music helped them work more
smoothly and efficiently.

Several hospital operating rooms are wired for
musie, and reports are that surgeons and attendants
do better and smoother work and the patients are
soothed as well. The value of music to speed conva-
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‘lescence has long been recognized.

Industrial use of music is not
meant to entertain, but to lessen
monotony, boredom and fatigue.
Music lifts the spivits of the work-
ers, and even reduces accidents
caused by tiredness. One works
manager calls music a “mental vi-
tamin” for his employees. Another
says music reacts on factory work-
ers much as “sea chanties” did on
the crews of sailing ships.

“Home talent” shows are the or-
der of the day in countless facto-
ries. They are broadcast at lunch
hours, rest periods or at changes of
shifts. And the amplifying systems,
of course, are used for all manner
of announcements, as well as im-
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portant news events. In many
plants, elaborate broadeasting stu-
dios are maintained, Some of them
are large and theaterlike—suita-
ble for staging amateur or profes-
sional shows for off-shift workers.

The same sound systems that
bring music to the workers are
used to page officials, supervisors
or individual emplovees, the call
message being superimposed over
the music, which is reduced in vol-
ume but not stopped. One aircraft
plant transmits some 3,000 paging
messages daily over its plant sys-
tem, thus saving about four min-
utes a eall. Based on a supervisory
wage of $1.50 per hour (most ealls
are for supervisors), annual dollar
savings are estimated at $109,200.

DECEMBER, 1943

Music “piped” to workmaen,
as above, brings about such
increases of work as charted,
left. "Efficiency bonus'' was
paid for work above specific
rating, so percentage of bo-
nus reveals ameount of werk
increase. Chart was coms-
piled by Operadic Manufae-
turing Ce. of 5. Charles, (Il
Below, the conirel reem in
a General Electric plant
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Courtesy RCA Victor and Botany Worsted Mills )
Circuit that transmits concerts moy also be vsed to poge persons, or te send owt announcements

That musical programs actually do in-
crease production is revealed in numerous
studies. One series of tests by the Stevens
Institute of Technology in 16 plants showed
these averages, as reported by Harold
Burris-Meyer, director of sound research
of the instifute, to the American Society of
Mechanical Engineers:

After the inauguration of musical pro-
grams in the 16 plants, the average output
in terms of units per employee increased
6.25 percent. The index figure of produc-
tion rose from 301.2 percent before music
to 335.6 percent after music. Early depar-
tures from work averaged 2.52 lost man-
hours before musie, and only .845 after-
ward. Monday morning absenteeism de-
clined from an average of 22,75 percent to
only 2.85 percent after the music was made
a daily feature.

Information for these studies was com-
piled under the direction of R. L. Cardinell,
industrial specialist of the Stevens Insti-
tute, who conducted much of his work un-
der the auspices of the Office of Production
Research and Development of the War
Production Board.

What types of music are best adapted to
plant broadecasting — classical, operatic,
popular, band, “swing,” or a combination?
And how often should it be broadeast?

It is agreed that martial types of music
are best for early morning, or at the begin-
ning of a shift. Toward the end of a shift,
or late at night, fast musie, such as polkas,
generally is favored. In between, there
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seems no particularly outstanding variety,

Popular numbers, waltzes and semi-
classical selections are used at intervals
throughout the day. “Mixing them up" is

a frequent method.

“Musical request boxes” are common in
many plants. Younger workers like more
popular music. At the East Pittsburgh
plant of Westinghouse Eleciric and Manu-

,ﬁi ﬁ_ttﬁ_ﬁ:g kumpany, in fact, girl employees
in five divisions broke pr oduction records
to such tunes as Tommy Dorsey's “Boogy
Woogy” and Abe Lyman's “Amen.” In
some plants, college songs are played dur-
ing the football season, and Christmas
music during the holidays.

Music is not played continuously. Pro-
grams vary from 10 minutes each hour to
six half-hour concerts per 24-hour day. In

a typical instance, the Cluett-Peabody
Company, Troy, N. ¥, shirt makers, broad=
cu}ﬁ?ﬁ'ﬁgﬁm -tments from 7:45 to
8:00 a.m., from 10:45 to 11:00 a.m., and from
3:45 to 4:00 p.m., and to individual depart-
ments at several other 10 to 20 minute in-
tervals in midmorning and midafternoon.

Perfection of loudspeaker systems of
high fidelity is one reason music has gained
favor in industrial plants.

Machinery noise at first was thought to
be a drawback to music, but careful meas-
urements of noise intensities, scientific
placement of speakers, and control of vol-
ume make music as effective in riveting
and pneumatic drilling departments as in
the more quiet laboratories or testing di-
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visions. It has been found
that music will penetrate
to the ears of the work-
ers, even when the noise
level is incredibly high.
One manufacturer of
sound equipment for fac-

tories (Operadio Manu-

arles } answers the
question, "How can musie
be heard over the noise
of the machines?” like

g:

“The problem is largely
solved by having the loud
speakers pitched accord-
ing to the noise level in
the various departments.
The vibration frequency
of the vertical-cut tran-
scriptions is far higher
than most of the factory
noise, virtually fanning
the sound-wave range
audible to the human ear.
And since the frequency

{Continwed 1o page 150)
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Photo above, courtesy RCA Victor and Botany Worsted Mills
Some like it sweet, some like it hot—both get their with (obove]. Below,
no matter how noisy the department, the music penetrates effectively
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Beacon Trail Leads Battered Plane to Field
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Bombers returning to England by night

Saf 2 with their instruments—their “eyes”—shot
_ ' away are led to the nearest landing field
by a “road of light.” Arriving over the
o

English coastline, the battered plane Aashes
word of its damage to searchlight crews.
The light erew forwards the information to
a econtrol room, which plots a route to the
nearest landing field. The first searchlight
crew points its beam in the direction of the
: next searchlight along the route; the see-
. ond light crew snaps on its beam when the
- plane arrives in its sector, and guides the
: 8 craft to the nexi—and the procedure is
continued until the plane is safely over the
. chosen field, In one night as many as 30
planes have been brought safely to base by
g : this “homing beacon” service, perfected by
i the British Antiaireraft Command. Should
1 : a plane nearing an airfield be unable to find
the landing strip, a circle of lights may be
gwitched on, and by following it the pilot
eventually comes to the strip.
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Propeller-Rudder Lets Ship “Turn on a Dime”

Ships may turn on the
spot—with no forward
motion—when equipped
with a propeller to which
the United States gained
accezs when we entered
the war. The patent for
the Austrian invention,
the Voith-Schneider pro-
‘peller, was seized by the
Alien Property Custodi-
an. The propeller propels
and steers a vessel simul-
taneously but independ-
ently. Altering the pitch
of its blade will change
the vessel's course from
full speed ahead to full
thrust astern, move it
sidewise, or turn it
around “on a dime,” while
the screw continues to act

at constant speed and in  wake shows extreme maneuverability of ship with propeller-rudder in inset

the same direction.

Equipped with the propeller, a ship is free
from such appendages as rudder and rud-
der stock. Advantages of such maneuver-
ability in a warship are obvious, especially
in an era when any vessel might suddenly

Drier to Make Hay in the Rain Rests on Floor of

In rain or shine, farmers can cure hay in
the barn with a drier consisting of a blower
and a svstem of air ducts built on the floor
of the havmow. Developed by engineers of
the Tennessee Valley Authority, in co-

operation with the lenncssee Agricultural

find itself under air attack. More than 50
German warships are understood to be fit-
ted with this propeller, and U. 8. Navy and
Maritime Commission officials recently at-
tended a demonstration of its operation.

2z
aymow

Experiment Station, the drier was used last
year to cure more than a thousand tons of
hay. The foreed-draft system iz laid out
horizontally with a main air shaft and lat-
eral vents. The laterals, arranged in pairs,
are like rectangular feed troughs turned
upside down and raised
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about one inch off the
floor to permit air to pass
up through the hay. The
size of fan used depends
on the amount of hay to
be dried. For best results,
the engineers found the
total depth of hay in the
barn should not exceed 15
feet with not more than

r" FAM HOUSE
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Air blown from fan (see inset) passes through main shaft to side vents
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eight feet dried at one
time. The blower is kept
operating until the farm-
er finds that no warm,
moist air is being blown
from the hay. Experi-
ments with alfalfa, elover,
timathy, soy beans, bar-
ley, oats, and mixed field
grasses have revealed
that the barn-cured prod-
uet is superior to hay that
has dried in the field.
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Transparent plastic and condemned plane parts moke visual study ui:lf for
aviation cadets. Above, rnnchrp of hydraulic system of uc.lvumﬂ 'I-jnun‘m:-+
Below, duplicating instrument housing in Plexiglas; werkings are visible

FI'RAINING w%ﬁqif/

scrap material and
condemned airplane parts
are speeding the ground
school instruetion of avi-
ation cadets at Mather
Field, an advanced flying
school of the Army Air
Forces Flying Training
Command.
In the Mather Field

_Synthetic Training Aids

Laborafory, TT. gus?ﬁe_".

ixon directs tThe build-
g of visual appliances
that enable the future
fliers and mechanies to
look right inside aireraft
parts and see how they
work. The laboratory
mock-ups are built of
Plexiglas, fiberboard and
other material.

Hydraulic systems for
airplanes, various types
of navigation instru-
ments, and other aids to
flying are also being pro=-
duced in the laboratory,

Lieutenant Dixon con-
duets the laboratory un-
der the direction of Maj.
Joseph C. Terry, director
o e Mather Field

Ground Schogl -
ecause a high percent-

age of training accidents
are traceable to faulty
knowledge of the hydrau-
lic system that operates
the retractable landing
gear and the flaps on ad-
vanced training planes,
the laboratory's initial ef-
fort was a mock-up of the
hydraulie system.
Students formerly
viewed the various parts
of the system by studying
an airplane mounted up-
on blocks, supplementing
this makeshift procedure
with a perusal of charts

“and diagrams,

The new mock-up con-
denses the system into a
mobile, working model,
readily demonstrating the
relationship of the four-
teen principal working
parts. The visual mock-
up permits as many as 50
students to study the sys-
tem simultaneously, ac-
complishing in one hour

;-\ﬁ 46 NiTL L PR ' POPULAR MECHANICS



what formerly took five or six.

The hydraulic model is activat-
ed by a small, electrically driven
pressure pump. It demonstrates
the automatic and the two manual
operalions pilots can use to drop
a plane's retractable wheels into
landing position.

“In studying the hydraulic
mock-up,” Lieutenant Dixon ex-
plained, “the student pilot opens
the landing gear selective valve
and opens the time lag valve, just
as he does in his training plane.
Hydraulic pressure pushes the
landing gear to the ‘down’ posi-
tion. When the student pushes the
landing gear selective valve on the
mock-up, he can actually watch
the mechanical operations which
ensue,

“In case there is no pressure—
for example, if a pressure pump
were put out of operation—the pi-
lot presses the landing gear selec-
tive valve and pushes the time lag
valve as before, then works the
lever of a hand pump to supply the
hydraulie foree necessary to force
the wheels into landing position.

“In case the normal hydraulic
system is inoperative by reason of
a broken bit of tubing, or a bullet-
riddled valve, the pilot ean switch
to an emergency system and pump
the wheels down manually. Each
of the operations is clearly demon-
strated on the hydraulic mock-up.

“Visual study provides many
shorteuts and eliminates many
hours of Paring over bhooks and
diagrams.’

None of the equipment used in
the synthetic training aids labora-
tory is good enough for use in a
plane. Most of it is badly worn
and has been condemned.

A featherweight communica-
tions system for a primary train-
ing plane consisting of a battery,
an amplifying tube, a few feet of
wire and a container, has been de-
veloped in the laboratory and now
is in use on planes at Mather Field.

The new apparatus supplants a
“speaking tube" arrangement into
which the instructor bellowed at
the top of his lungs, in a futile ef-
fort to compete with the roaring
motor and the whistling wind.

Private Leo H. Brown of San
Francisco, who dabbled with slot
machines, pin tables, juke boxes,
radios and other intricate mechan-

{Continued to page 148)
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Suction from wacuum cleaner activates gyroscope compass, top.
Below, featherweight instructor-student communication device
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Glass Box Shows at a Glance
What Postman Has Left

=

Properly mounted, mailbox can be seen from indoors

Guing outside to fumble with the mail-
- hox to determine whether the mailman has
come is an age-old ritual with most house-
holders. With a glass letter box this trip

. - can be avoided, as a glance out the window

at the transparent container will show
whether there is any mail. It is made of
heavy glass mounted on a plywood frame
treated against moisture and termites.

It Isn’t the Humidity, Aftér All
—It’s the Relativity

In “sticky” weather, it's not so much the
humidity as it is the “relativity” that makes
you uncomfortable. Humidity is a relative
term and the degree in which it exists de-
pends on the temperature. Hundred-per-
cent relative humidity—found only in a
Turkish bath or a tropical rain forest—is
where the air at a given temperature can-
not absorb any more water vapor. But if
this temperature should rise, say from 90
degrees to 100, the relative humidity would
no longer be 100 percent. The warmer air
would be able to absorb more moisture, so
the relative humidity would drop a few
degrees. Also, if relative humidity in the
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desert is 20 percent at 95 degrees, and the
temperature should fall to 80, the percent-
age of water vapor would rise. In other
words, the same roomful of air can be ei-
ther “dry” or “damp” depending not on
how much vapor is in the atmosphere—but
how much vapor is present at a certain
temperature.

J"
Error Leads to Better ziiat‘zl-:?
For Fighter Planes

An error by a Binghamton, N. Y., collar-
button manufacfurer 30 years ago had as
one indirect result the development of the
type of cooling radiators now used in most
American fighting planes. The manufac-
turer, wishing to make aluminum snap
buttons, made one punch somewhat long,
and was amazed to discover that it pro-
dueed, instead of a flat button, a long alu-
minum tube. Under pressure the soft met-
al had fAowed through the narrow opening
between the punch and the sides of the
tube. He had come across the technique of
extruding seamless, thin-walled metal
tubes. Tubes made by this process, as at
Wﬂn&mﬂcﬂu form the
honeyeomb of radiators used in liguid-
cooled planes. The radiator shell is filled
with 26,000 such tubes, in the cartridge-
core radiators. Expanded ends of the round
tubes are made hexagonal, so they lie
closely together at every point of contact,
and can be soldered together into one com-
pact group. The coolant does not flow
through the tubes, but around them. Air
flowing through the open ends of the tubes
cools the ligquid,

Honeycomb of tubes forms liquid-cocled plane radiator
POPULAR MECHANICS
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Pt;ntoon Tow Bridge Is Gate to Farm

When the Odenbach
Shipbuilding Co. set out
io E!u:IH oil tankers for the
Transportation Corps,
ATtmy oervice Forces, at
Greece, M. 1., it was im-
possible to obtain front-
age on Lake Ontario, So
the company sef up shop
on an inland farm site,
about 1,800 feet from the
lake, but abutting on a
pond from which an exit
channel to the lake was
dredged. Still, sending
the vessels down the
channel for a shakedown
cruise would interfere
with traffic over a nearby
road. A drawbridge of
sorts was called for—an
conomical one, that
could be set in lace in a

urry, and could still be
stvung aside to permit the

elp of engineers of the
Irving Subway Grating
Lo, an unusual type of
span was, bullt It is a
“pontoon tow” type, 65
feet long and 22 feet wide,
with four lifting pontoons,
one under each corner,
and four outrigger pon-
toons for added Etabﬂ:it}
The bridge, which is
about 200 feet back from the ]ake front,
rests on a continuous concrete sill. When
a boat is to sail through to the lake, a port-
able air compressor mounted on a truck
pumps pressured air into the bridge’s lift-
ing pontoons, emptying out the water, The
span then rises several feet above the

Jeep With Overhead Exhaust Pulls Amphibi

Jeep and troiler are woterprosfed; overheod exhaust resembles periscope
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Portable air compresser on bridge, tep, inflates pontoons, ond entire
:p-nn is swung inte an especially dredged bay, allowing vessel to pass

roadway level, and is ready for the tow-
lines. A feam of two men operating from
the roadway can swing the entire span
about 50 feet, to sidle it into a specially
dredged bay, while the tanker passes. In-
flating the pontoons and moving the bridge
consumes 20 minutes or less.
TGO
us Trailer
As a companion to the
seagoing jeep, an am-
phibian trailer has been
designed. It carries a
guarter-ton load, trun-
dling behind the jeep on
either land or water, Vi-
tal parts of the jeep and of
the trailer are water-
proofed with special seal-
ing materials. The sea-
jeep has been fitted with
an overhead exhaust, re-
sembling a periscope.
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This little fellow has what is valued at a king's ransom—perfect sleep. The secret is learning to relox

HE three essentials of all animal life—

ineluding the human variety—are food,
drink and sleep. While food may still be
obtained in sufficient quantities and some
kinds of liquids are always plentiful, war-
time insomnia iz rapidly growing to the
point where it is attracting a lot of scien-
tific’ attention.

The mystery of sleeplessness is as old as
civilization itself, for the development of
civilization was accompanied by the nerve-
wracking tensions that brought about in-
somnia. Even before the war, millions of
Amerieans considered lack of a good

night's sleep their greatest problem. The
output of sleep-producing medicines broke
previous records in the United States in
the vear before Pearl Harbor. Thousands
of sleep-inducing gadgets had been de-
vised., One department store in New York
City, the nervous-breakdown center of the
nation, devoted an entire floor to a “sleep
shop.”

With the war came dozens of new sleep
destroyers, such as casualty lists, ration-
ing, higher taxes, disturbed habits, short-
ages, business upsets and air raid alarms.
One of the prime factors in the menace of
absenteeism in war plants
has been a lack of re-
freshing sleep, particu-
larly on the part of night
workers disturbed by
daytime noises and dis-
rupted routine.

An up-to-the-minute
survey of the latest flood
of theories concerning
the mystery of sleep and
why some people fail to
obtain it in a normal
manner indicates that it
is by no means necessary
to try one remedy after
another. One basic theory
advanced by physicians
and scientists seems to fit
Photes by
Courtesy of Whittlesey House
Tiny plotinum wires pierce mus-

cles to recerd the reloxation
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most of the insmmniacs. It works
out like this:

Sleep is the natural and healthy
temporary suspension of con-
scipusness and activity, recurring
naturally once every 24 hours and
lasting around eight hours. It is
accomplished when the brain dis-
continues much of its activity
while at the same time the normal
voluntary and muscular activities
are halted. Formerly it was be-
lieved that the brain is in complete
command and that the nerves and
muscles subside in their activities
accardingly, But the relations are
not so simple. There is every rea-
son to believe that the brain is kept

Sleep aids include bedside bag (right)
helding handkerchiefs and other items
Courtesy of The Hobar o, New York Cliy

active only if messages keep com-
ing to it from the muscles and
nerves. When these messages di-
minigh in number and frequency,
as generally occurs when we lie
down to sleep, the brain becomes
less aective. Then it sends fewer
messages via the nerves to the
muscles. The result is the reverse
of a vicious cirele, and ends in nor-
mal sleep. Insommnia is present if
messages continue to flow actively
to and from the brain via nerves.

When the brain fails to become
sufficiently quiet for sleep, it may
be induced to do so by gquieting
the nerves and muscles. Relax the
muscles and this will relax the
nerves. Relax the nerves and this
will relax the brain. Relax the
brain and—presto!—the brain

DECEMEER, 1943

Above, Relox-o-Cot has grooves
for heels and neck with hondle

to strotch body, relioving ten-
sion. Bed lamp for two (below)

does not glore in sleeper's eye
Photp fram

Lewiz & Cobiger, Mew York Cltv
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uws the switches and puts you to sleep.

Dean of the muscular-relaxation school
isa Chlcagu physician, Dr, Edmund J acnb+
son, who has written a call
T_T'_ Sleep Well” E hltﬂ.ESE}" Hi_:r_use} uut
“of what he learne B
University of Chn_ﬂgc and alnce 1936 in his
own_Laborafory Tor Clinical Physiology

For the purpose of performing fensions
in bed to bring about relaxation, he divides
the body into five sections, arms, legs, chest,
eyes and throat, the latter including all of
the muscles of speech. The idea is to tense
each section deliberately and then relax it
deliberately, repeating the tension wuntil
each section wi (H:automatically relax when
vou go to bed without being tensed.

In the case of the arms, he suggests vou
hold them in the air with fists clenched for
aminute or so, then relax the fists and drop
the arms “like those of a rag doll.” For the
legs, he advises bending down the toes,
then relaxing and stretching the heels. For
the chest, he advizes taking a deep breath
and letting the air find its own way out of
the lungs. For the eyes, il's turning them
to one side and letting them settle back
into relaxed position. For the organs of
speech, count silently for a while and then
stop and relax the tongue, throat and jaw.

He adds some interesting “don’ts.” Don't
try to relax, for this brings tenseness. Don't
make a practice of discussing any topic or
chatting while in bed; instead, reserve the

Inducing sleep by stretching arms with fists clenched,
then dropping them limply on bed like rag doll

52

This deluxe backrest is for bed readers who like to read
lh-mulva-l. to sleep in o position thot won't strain eyes

lying down posture for sleeping.
And don't expect the habits of a
lifetime to change overnight; some
persons require a vear of relaxation
discipline, although these are ex-
treme cases. The chances are that
if you can learn to relax completely
for as long as 30 seconds at a time,
wyou will fall asleep.

Many variations of the same the-
ory of muscular relaxation are ad-
vocated by other experts on the
subject. They all recommend
stretching of the muscles and then
letting them go limp. For example:
lie on your back, bend a knee and
clasp it with the hands, pulling with
the arms and pushing with the knee.
Then drop arms and leg. Or, kneel
in bed and bend forward, stretch-
ing out the arms as far as possible.
Or lie prone in bed and stretch arms
wide and legs down as far as pos-
sible. Then relax.

The advocates of a “warm bath
before going to bed” have the same
object in mind, muscular relaxation,
but suggest heat to bring it about.
They also point out that a warm bath draws
the blood from the brain to the tissues near
the skin. This lessens the blood supply in
the brain and causes it to relax. A bedtime
snack also draws the blood to the stomach
and out of the cranial cavity, providing of
course the snack is only a snack and the
food is light and easily digestible. Unfor-
tunately, advocates of the heat and snack

POPULAR MECHANICS




theories have not subjected
them to laboratory tests.

Extremists of this school
suggest that to lessen the
flow of blood to the brain
it is helpful to wear a pair
of wet socks to bed, espe-
eially if it is summer or the
room is warm.

Apparently working on
the opposite theory from
those who believe the
blood must be drawn from
the brain, are those experts
who suggest reading in bed
to bring about somnolence.
Wide support of this theory
is indicated by the large
sale of ornate back rests
with which the bedtime
reader can be comfortably
propped up. All agree it is
injurious to the eyes to
read on one's back and ei-
ther a back rest or a couple
of pillows should raise the
head and shoulders. So
large has this group of “bed
readers™ become that books
of a pleasant, quiet nature
have been specially writ-
ten to relax tiim mind. The
variety of trick bed lamps
on sale is huge. One lamp
is a double bull's-eye affair
devised so that either of
two persons in bed ean read without cast-
ing a light into the other's eyes. These
views, also, are not supported by laboratory
tests but result from trials made by indi-
vidual authors who do not sleep well.

Research into the mechanism of sleep
has occupied millions of hours of inquiry.
Dr. Jacobson's laboratory has made thou-
sands of moving pictures of dial readings
on complicated electrical machinery ar-
ranged so that it is put into operation by
the muscles of human “guinea pigs” as they
fall asleep.

DECEMBER, 1943
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Young medel {top) is completely reloxed and will drop off to sleep in
a jiffy. Lower view, legs crossed, arms under head will keep her awake

To activate the machine, the person be-
ing tested is made comfortable on a couch
in a sound-proofed, electrically insulated
room, and tiny platinum wires are inserted
painlessly through the skin to the musecles
around the eyes, the mouth or in the arms,
Muscular tension is registered on a flutter-
ing wire, the shadow of which is photo-
graphed. The film charts can be timed and
read and the gradual relaxation traced
until sleep comes. The results of these
tests seem to bolster the “muscle and
nerve"” relaxation theory.

Dr. Joseph L. Fetter-
man o estern SEIVe

idea (suggested years ago
by a Swiss scientist) that
the mechanism of sleep is
located in the hypothala-
mus, a stalk in the lower
part of the brain where
control is executed over
the involuntary body op-
erations. He advances the

Here's a pillow test. Sagging
pillow shows “dead” feathers
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This eye shiold for the war worker on the night shift rests light as
a feather on foreheod, nose ond cheek ond does not touch eyelids

thought that this section
of the brain regulates the
metabolism, or burning
rate, of the food which is
converted into fuel, and
that sleep is principally a
Iull in the metabolism, or
a “banking of the fire” in
the body.

The hypothalamus, he
believes, also acts as a
thermostat, using the wa-
ter intake and outflow, as
in perspiration, to regu-
late the temperature at a
point necessary for com-
fortable sleep.

The theory that body
temperature affects the
ability to sleep restfully
is generations old. Ben-
jamin Franklin believed
that body temperature
under the covers was the
principal cause of insom-
nia. He used four beds,
changing from one to the
other throughout the
night to lessen the accu-
mulation of body heat.

Experiments were
made recently by the
U.S. Army Medical Corps
at Fort Knox, Ky., where
soldiets were kept days
in rooms varying from 30
degrees below zero to 120
degrees above. In the
lower temperatures it was
found that men could not
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sleep regardless of the type
of insulated bags furnished,
being forced to arise again
and again during the night
to run around the room and
raise the body's metabolism
rate before they could go
back to sleep.

Recognition of the fact that
temperature and metabo-
lism have a definite effect on
the ability to sleep was given
by General Electric Com-
pany scientists when they
developed the “automatic
blanket” which is heated hy
electricity and is so arranged
that a bedside switch will
regulate the temperature
under the covers. These
blankets are still being sold,
particularly to persons who
were affected by fuel oil
shortage.

In view of Doctor Jacoh-
son’s studies, we now can
understand why people fail
to sleep if cold. The skin
sends messages to the brain
and the brain sends back
messares to the muscles,
making them tense, in what
is knovn as shivering. We
shiver in order to become
warmer, Under these con-
ditions with messages going
to and from the brain via the
nerves and muscles, the
whole nervous system is
tense, in other words, wide

Left, clips keep covers in potition
and sleeper snug. Below, rubber ico
pack made to fit into refrigerator

Photo from Merchants &
Manufacturer¥ T, Springfeld, Mass,
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awake. If warmth is applied where need-
ed, the messages and the shivering subside
and conditions become more favorable to
sleep.

It iz estimated that more than 700 sepa-
rate sleep-inducing items are on sale and
sleep gadgets sell into the millions of dol-
lars yearly. One is a “relax-o-cot” in which
the heels and neck are hitched in grooves
and a lever enables the owner to stretch
not only muscles, but the spine, as well

Among the most popular devices are
geven- and eight-foot beds for tall folks
who cannot stretch out in ordinary beds,
others just as wide for those who like to
“spread out” while sleeping, mattresses of
sponge rubber which fit the contours of
the body, mattresses with eoil arrange-
ments serving to keep two persons from
rolling into the middle of the bed in case
it sags, pillows with concave curves so they
do not hunch under the shoulders, eye-
shades which exclude light, sereens which
may be placed in windows, shutting out
noise and light but permitting air to cir-
culate, and humidifiers that keep the at-
mosphere of the bedroom moist.

Others include a Lullaphone which, at
the turn of a switch, hums a constant
drowsy tone to distract the mind, lullaby
records to play on a phonograph, heat pads
and vibrators.

Naovel, too, are luminescent stars which
may be pasted to the bedroom eeiling so
that they glow after the lights are turned
out, tiny night lights which allay the fears
of the nervous, rubber ice packs which
may be cooled in the refrigerator and ap-
plied to the head, or pillow.

There are night caps which strap under
the chin to eliminate snoring, and rubber
balls which may be pinned to the back of
one's pajamas, awakening the person who
snores when sleeping on his back.

The bed and its springs and mattresses
have a great deal to do with the rest of
people who ordinarily give no thought to
insomnia. Priorities are certain to haye an
effect on the sleep habits of the nation, for
all types of mattresses and springs depend-
ing on metal are out for the duration. Lit-
erally thousands of substitute devices de-
pending mostly on the springiness of wood
slats, cotton rolls, and rope are being
rushed to market.

Certainly, since the nation’s millions
cannot carry on the work of war without
plenty of rest, solving the mystery of sleep
will become a more important problem.
But it appears that if each person tries to
find some gadget to fit his particular case,
he will pursue the will-o'-the-wisp. Only
if you learn to relax will vou sleep soundly,
even under unfavorable, noisy conditions.
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| Elevator for Cargo Planes

Loading of cargo planes is made easier
and faster with a portable elevator that
adjusts to heights varying from 22 inches
to 12 feet. The elevator platform is raised
by a five horsepower motor that can lift
10,000 pounds, a maximum load for most
planes. A roller-conveyor carries the car-
go aboard ship. The elevator, developed
by the 39th Air Freight Wi
at the Newark Army Base, Newark, N. J.,

is moved by small tow tractors. é\_.,"
———— d?

300,000 Lives Saved Since 1913
When Safety Work Started

Steady improvement of the accidental
death rate since the national safety move-
ment was inaugurated in 1913 has resulted
in a saving of 300,000 American lives. In
1913 the fatal accident rate was 85.5 per
100,000 population, and last vear it was
69.3. Every year the rate has been lowered,
with the exceptions of 1917 and 1936. The
total of accidental deaths in the 30 wyear
period was 2,707,000, according to National
Safety Council figures in its yearbook,
“Mocident Facts.,” Had the rate been as
high each year as in 1913, the dead would
have totaled 3,004,000.
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The crew of o carrier stands by ready for action as @ Navy warplane
owails starter's signal to take off for a flight. Below, o ysoman records
message os a signalman reads a blinker signal through the “long gloss™

HE JAPS were up to something and
Admiral C. W. Nimitz, Commander-in-

Chief of the Pacific Fleet, was aware of it

Jap cruisers and destroyers were being
withdrawn from the South Seas. There
were reports that as much as half of the
enemy’s fleet was gathering, obviously for
a large seale attack.

Alaska? Hawaii? The West Coast? Ad-
miral Nimitz had to decide on the most
likely target, then send out ships to stop
the attack. He grouped several carriers,
cruisers, and destroyers into a task force
and sent them west, The Japs came on—
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battleships, carriers,
cruisers, and transports,
70 ships in all. We found
them, and our flvers
bombed a good portion of
the fleet out of existence.

That was the battle of
Midway, a good example
of the naval technique
America is using today.

Technically we have a
Pacific Fleet and an At-
lantic Fleet. Actually,
neither of these two
groups of fighting ships
may ever assemble into
one great armada. In-
stead, large or small
groups are put together
for special tasks. These
task forces go to sea, per-
form their duties, and are
then broken up and their units regrouped
into other task forces. Our two ocean fleets
are really ranging the seven seas.

There are undoubtedly task forces at sea
today, but you will not hear a whisper
about them until their jobs are completed.
Often such a force makes rendezvous at
sea, the ships gathering from possibly half
a dozen ports and sailing under limited
orders so that not even a captain knows
what his next step will be until he has
completed his present instructions.

If the voyage is to be a long one a Navy
tanker may have been sent out some time
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before, to refuel the ships in mid-ocean.
Weather forecasts help decide the route and
schedule that the task force will follow. With
long range scouting planes being used by all
sides, a task force likes to move under a can-
opy of clouds to lessen the chance of detection.

No two task forces are alike. Depending on
the job it is to do, the distance it must travel,
and the probable opposition, a task foree is
tailor-made to fit the work in hand. A force
on convoy duty may consist mostly of the
new destroyer escort vessels that are deadly
against submarines. Another task group, put
together to raid a Jap stronghold, obviously
will contain a few ecruisers or even a couple
of battleships that can throw heavy shells
ashore, and a number of aircraft carriers
whose bomber and torpedo planes will be used
for offense, whose fighters will protect the
ships themselves from air attack. A subma-
rine or two may have been sent into the area
ahead of time to spy on the enemy and report
his strength.

Meanwhile, other fighting ships are kept in
reserve. An enemy threat might develop at
any time and enough ships must be available
at strategic points to put to sea on short notice
to beat off such an attack.

This kind of naval fighting, rather than the
massed-fleet tactics of tradition, is influencing
the types of warships that America is build-
ing today. Naturally, present emphasis is on

A Novy decontaminator stands by for a gas attack
U.5.5. Oklchoma seen from seo-plumed California




U. 8. Navy photoa

A Grumman torpedo bomber is hoisted aboard o corrier from a Novy dock

aireraft carriers. Secretary of the Navy
Knox has announced that the number of
carriers, large and small, being completed
this year will multiply by many times our
total carrier strength at the end of last
year. Dozens of slow but useful auxiliary
carriers are in action already. These new
auxiliaries are 487 feet long and are topped
by 51a-foot flight decks. Some are con-
verted merenant vessels, others have been
built expressly for the service. They are
used not only as floating bases for wheeled
aircraft but also to transport planes to
within short flight distances of combat
areas. The planes then take off for the
final lap of the delivery trip, armed and
ready for action. Many of the
planes operating in North
Africa were ferried across
the Atlantic this way.

Another new vessel is the
destroyer escort. These DE
" boats are 300 feet long, 35
feet wide, with a displace-
ment of 1,300 tons. They are
somewhat larger than a
British corvette and their
armament against aerial,
surface, and subsurface
raiders fits them ideally for
convoy work.,

Our fleet was nearly dou-
bled in size this vear. The
tonnage of new warships
completed in 1943 will
amount to two=thirds of the
entire American fleet as it

OFf duty but always on coll, pi-
lots lounge in ready roam of an
escort carrier until the order
comes: “Pilats, man your planasi®
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existed last year. Auxil-
iary wessels will be dou-
bled in number, Navy
combat aircraft are being
trebled, and fighter types
multiplied by five.

In our new ships, the
naval architeets have
tried to foresee the fu-
ture. One improvement,
for instance, is the in-
creased ability of a bat-
tleship to beat off enemy
planes. Our battlewagons
today have 100 times the
antiaircraft fire power the
“heavies” had in 1940.

Some radical sugges-
tions for future types of

warships have been made,
based on the present as-
cendency of aircraft.
Architects anticipate that
sometime in the future
our Navy will consist of sleek, low, turtle-
backed ships with clean rounded decks
that would offer little resistance to the
sweep of the seas. Horizontal armor,
rounded deck houses and turrets, and
scores of antiaireraft batteries wnulci-help
reduce the danger from enemy planes.

In fact, the damage that can be done to
the guns and fire-control mechanism by a
few well placed bombs has led to a number
of revolutionary proposals. It is suggested
that a ship’s large guns be retracted inside
their dome-shaped turrets during a bomb-
ing attack to avoid damage to the barrels.
Another idea is that range finders and
other detection and sighting mechanisms
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that are usually mounted
in the superstructure be
placed on elevators so
that they can be raised
into place for use, then
lowered below the ar-
mored decks when not in
use. Ewven searchlights
would be retractable to
avoid blast and splinter
damage.

The stack from the fire
room, instead of being an
unprotected vertical
opening straight into the
bowels of the ship, might
be armored and bent over
so that it lies horizontally
on deck. One suggestion
is that this horizontal
stack might then serve as
a catapult runway for
aircraft.

Rudders and propellers
are sometimes damaged by near-miss
bombing or torpedo attacks and a proposed
solution for this might be an auxiliary
means of propulsion that consists of high
pressure streams of water ejected from un-
der the stern for both steering and moving
ahead. This would allow a ship to travel
and fight in spite of underwater damage.

A coastal battleship, smaller than the
capital ships, of shallow draft, may emerge
as a new special purpose vessel to protect
an invasion forece right up to its point of
landing. Deck armor might be as thick as 15
inches. It might have 15-inch retractable
main batteries, a hangar for collapsible
aireraft that could be eatapulted along the
runway on its horizontal smokestack, and
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Incendiary tracer shells pour from the barrels of these high-powered’
20-millimeter onticircraft guns in proctice on flight deck of o carrier

would be studded with antiaireraft guns.

Aircraft carriers may split into two dis-
tinet types. The hig carriers might have
two flight decks, with a sort of treadmill
accelerating runway on the upper deck to
facilitate getting heavily loaded bombers
into the air. The carrier-cruiser might bhe
a smaller type armed with 10- or 11-inch
guns for oﬁznsive action, with a single-
deck accelerating runway for planes,

Another new special-purpose craft is the
antiaircraft destroyer, literally a floating
pincushion of antiaireraft guns.

These suggestions indicate what our
warships may be like in the future; mean-
while, the American Navy has found no
foe that can't be whipped.

U. 5. Navy aircraft escort the heavy cruisers of a "task force” on maneuvers off the Califernia coast
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Lighted Training Ringsight
Uses Photographic Film

Cheap training ringsight duplicates that on Spitfire

Built at one-tenth the eost of the official
combat sight is a simplified aireraft train-
ing gunsight, used to train student Navy
pilots in the art of blasting Axis planes.
The sight, built by the '] i
Lo, consists of a 15-inch-long cylinder
containing a light source, a photographic
film of target rings, and an optical system
of two easily ground lenses and an unsil-
vered plate glass mirror through which the
pilot looks. The target rings reflected on
the mirror permit the flier to line up his
target accurately. It duplicates the per-
formance of the Spitfire combat sight. It
can be adjusted to meet simulated condi-
tions of night-flying, or glare. It will be
installed on Navy training devices simu-
lating actual combat flying by means of a
light beam gun and a toy target plane that
constantly changes speed and altityd

Bombardier’s Perspective Map
Is Bird’s-Eye View of Target

To a navigator or bombardier, approach-
ing a target at a height of five miles and a
speed of three miles a minute, a few sec-
onds’ hesitancy in recognizing landmarks
may make the difference between a hit or
a miss. Because this is especially true of
U. 5. bombardment crews, specializing in
pinpoint accuracy, a new type of map had
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to be designed, so that the crewmen would
be able to spot their target in time to drop
their bombs, sometimes from five miles
distant. A perspective target map was de-
veloped, printed in four colors on a sheet
32 inches square, showing the target in the
center. Such maps give only the details
and terrain features that can be recognized
unhesitatingly from the air. Such high-
lights as railroads, rivers, bridges and
lakes stand out prominently, The center
map is surrounded by perspective draw-
ings of the target area from six different
approaches, so that flight leaders have an

option of bombing runs.
arew o
Snap Gage for Checking Threads
Combines ""Go-No Go” Limits

A thread roll snap gage combines “Go”
and “No Go” limits for rapidly checking
male threads to both maximum and mini-
mum in one operation. The gage consists
of a frame similar to an ordinary snap gage,
in which two sets of gaging rolls are mount-
ed, each roll being free to rotate. One set
represents the “Go” limit, the other the
“No Go” limit. Such gages are widely used
in aircraft, ordnance and automobile work,
for such inspection jobs as checking air-
craft studs and wvarious eritical threaded
parts. They not only check the assembly
of male threads with female threads, but
also assure uniform interchangeability
within prescribed limits, In addition, they
reveal specific inaceuracies, so that steps
can be taken to correct the tool or machine
at fault.

Snap gage checks threads te maximum and minimum
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SDUTEEEN PACIFIC'S erack overnight
passenger train between San Franciseo
and Los Angeles was dimmed out as it
made time along the edge of the Pacific.
Headlight and engine lights were “visored”
from above, the fire box was shielded to
prevent stray light flashes, and curtains
were drawn on the windows of every car.

Miles ahead, the engineer could see the
subdued lights of the next town and as he
watched, these lights began to blink out.
The town went dark.

“Black 'er out, Jim,” he called to his fire-
man. “There's an air raid alert.,”

The fireman reached for his fuel feed
valve and gave it a couple of furns. Almost
at once the engine's long plume of white
smoke darkened into a black smudge that
blended with the night. Storm curtains
went up in the cab and the headlight was
dimmed. Blacked out, the train kept on
its way.

Keeping traffic on the move during
blackouts is hardly a sentence in the book
of how America's railroads are winning
their part of the war. With a minimum of
delay they are transporting 2,000,000 sol-
diers per month, delivering more than 4,000
cars of export freight a day to waterfront
terminals, handling 10,000 cars of military
supplies in and out of training camps every
24 hours, and are delivering some 40,000,000
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Waving sooty plumes of defiance at the Axis, Sonta
Fe locomotives speed war loads over tracks. Below,
adjusting o dim-out hood on Southern Pacific engine




heavier loads than could the best
engines of 25 yvears ago., That's a
part of the story of how the iron
horse has inereased his horsepow-
er. It's true, too, that by putting
bigger loads into every freight car
yvou can make few cars do the
work of many, and yet that isn't
the whole secret. The answer to
how it's being done is pretty com-
plex, but fundamentally it is that
every man, woman, and piece of
equipment on the railroads is
working at full efficiency.

For background we might visit
the Southern Pacific system,
whose 2,100 engines piled up a to-
tal of 91,000,000 miles on its 12,800
miles of track in 1942, S.P.’s main
lines extend from Portland to Los
Angeles, from San Francisco to
Boilermakers performing “major eperation” on big locomotive Ogden, and from Los Angeles to

New Orleans. One of its affiliated
gallons of oil per day into the East. In all, companies operates from Nogales, Ariz., to
they are moving twice the ton-miles of Guadalajara, Mexico,
freight and more than triple the passenger- Not until you visit such a railroad’s shops
miles that they did in 1939,

Freight traffic is 55 per-
cent heavier and passen-
ger traffic is up 24 percent
over the peak year of the
first World War, and yet
the railroads are doing
their job with 22,000 few-
er locomotives and 600,-
000 fewer freight cars
than they possessed in
1918. This seeming mira-
cle in transportation is a
good example of private
industry’s part in the war.

It's true that modern
locomotives are more
powerful and ean haul

This 39-year-old engine hos
been streamlined. Below, lo-
comotive rides a turn-table
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do you begin to get an idea of the organi-
zation that backs up every engineer at the
Southern Pa-
cifie’s shop at Sacramento, one of many
on itz lines, employs 3,600 people and
spreads over 180 acres of shop grounds.

Here, in the locomotive department, an

ithrottle of a locomotive.

average of one big engine
every two days is put back
in service, repaired and
ready to roll. Many parts
for locomotive repairs can
be manufactured on the
spot. Until 12 years ago
Southern Pacifie hbauilt
many of its big passenger
engines in its Sacramento
establishment and has also
built some of its rolling
stock, including box cars
and gondolas,

Facilities such as these
help the S.P. do two things

that are vital for the wartime
gspeedup. Like every other
American road, the system has
had to eram more hours into ev-
ery 24-hour day and it has had
to create locomotives out of thin

air. Each is being done.

Puiting more hours into a 24-
hour day means taking up every
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Top, rolling @ renewed set of driving wheels un-
der o locometive in the Santa Fe roilway sheps.
Below, inspecting o journal with magnifying glasc



Owver mountains, deserts and ploins, the freight must be kept
rolling. Here o Southern Pacific freight is entering snowshed

minute of slack in traffic schedules so that
engineg and cars remain in service more
continuously. Even such a device as re-
ducing the number of stops for a heavily
loaded freight makes a big difference in its
running time due to the many miles that
a freight often uses in getting up to oper-
ating speed after a stop.

Creating engines out of thin air sounds
tough until you learn how it's done. The
thing is, every locomotive has to go into the
shop, periodically, for maintenance and
overhaul. A heavy freight engine may go
in for maintenance every 60,000 miles and
a big passenger locomotive may be due for

attention every 160,000 miles, de-
pending on conditions. Former ly
these locomotives were side-
tracked to wait their turn in the
shops, but not now. Each is taken
out of service in time to coincide
with the shop schedule. Each lo-
comotive steams directly from its
job to the shop space assigned to it,
where the maintenance crew is al-
ready waiting. This careful sched-
uling increases by a number of
days per year the amount of active
service that each locomotive can
deliver.

In the shop, too, new and im-
proved methods help get the pow-
er units back on the rails with less
delay than in the past. When a
locomotive’s tires and flanges wear
unevenly from tough service it is
no longer necessary to remove the
wheels and turn the tires on a lathe. In-
stead, the cutting and smoothing tools are
attached to the engine in place of its brake
shoes and the engine is then hauled back
and forth along a stretch of track alongside
the shop. Tires are brought to proper con-
tour in 24 hours on this Lidgerwood device
as compared to the additional days for-
merly required,

A railroad engine literally never wears
out. It is built to give 50 vears of service
but reconstruction begins long before that
age. Driving axles, crank pins, tires and
wheels, are replaced periodically. Boilers
are rebuilt. At the end of 20 vears an en-

Scthadule board in railrood repair shop that helps speed up reconditioning of iron horses of the rails
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gine has few if any of its
original parts.
Obsolescence instead of
old age retires a locomo-
tive from the main lines.
New and more powerful
models foree their retive-
ment to unimportant
branch lines where they
in turn replace still small-
er engines that then go
out of use. War reversed
this procedure Every old
engine that could be
brought back into service
is chuffing along today.
Some old timers that
were built at the begin-
ning of the century and
that recently had served
as stationary steam plants
are back on the branch
lines. Southern Pacific
alone resurrected more
than 100 of these old “tea-
kettles,” converting some
of them from coal to oil
burners and equipping
those that needed it with
improvements and safety
devices that have come
into use since their prime.
Thousands of women
are employed today by
the S.P. to replace in part
the more than 12,500 men
who have joined the
Army. Women are doing
such jobs as painting cars,
tossing rivets, oiling the
engines, working in the
foundries. They are per-
forming in 39 different oc-
cupations. Mexican la-
borers have been import-
ed to work on the track,
and in areas near their
reservations, Indians are
similarly emploved. S.P.
has also appealed to able
bodied civilians of all
kinds to spend their holi=
days working to keep the
roadbeds in shape for to-
day’s record traffic. The
result is that on any week
end you can see gangs of
grocers, teachers, =sales-
men, municipal employ-
ees, and high school stu-
dents dressed in old
clothes and working on
the right-of-ways as their
part of the campaign to
“Keep "Em Rolling.”
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Self- Prope led Farm Combine

Cuts Without Harmmg Gra:m
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With cutter in front, self-propelied eombine is single, integrated maochine

Contrasted with the conventional combine, which is pulled
by a tractor, a new self-propelled combine is a single, inte-
grated machine powered by its own motor. Its cutter and
grain platform are immediately in front of the operator,
permitting him a constant view of its operation. With the
self-propelled machine, also, operators may go into a field
of grain and cut the first time around, without knocking
down any grain. It is also possible to use it in fields of wheat
or other grain that have ripened unevenly—a common con=
dition—for with it the farmer may cut the field selectively,
destroying neither ripened nor unripened grain,

= TF,
Worn Grinding Disks Are Re{ewec(
With Cement and Abrasive

Eight flexible grinding disks do the work of 200 fresh disks
with the use of a renewing kit consisting of a cement and
abrasive. When the grinding face is worn or paint-loaded,
it is merely soaked in water for one hour, after which the
abrasive surface readily wipes off, leaving the surface of the
disk clean. To apply new abrasive, new cement is brushed
on, the abrasive is shaken on—much as one uses a salt cellar
—and the abrasive is embedded firmly by rolling with a
glass roller. The cement can also be used to make cloth
adhere to cloth, cloth to metal, or paper to metal.

Left, applying cement; center, shoking on obrosive; right, embedding it
% z""""""’ £ é&ﬁm' . 63

‘5{‘ M—M-



%fméé;.ﬂm = ~
f 1 . 0 YOU tﬂin/kﬁgj
PUTTING fAGFIGHT friend of yours who

joined the Air Forces a

& FlGHTER PILOTS vear ago to become a
N fighter pilot is ready to
e knock down Japs and

= BY Gelrmanshhy m)Tw'? Nﬂ]ib’y

. a long shot. True, he's

i Thomas E. Stimson, Jr. beﬁnn‘%u primary and ba-
sic schools, flown a fight-
er at advanced school,
and has served with an
operational training unit.
Already he has heen
flying the type of fighter
plane he will use in ac-
tion. He knows how to
service and flight-check
it, he knows its hydraulic
and electric systems hy
heart, and he even spent
10 hours blindfolded in
the cockpit reaching out
and memorizing the posi-
tions of every control
knob, wheel, lever, and
switeh. He can retract the

i K) 4l B e = | wheels, trim the tabs,

W ' ) —— sl snap on his electric gun

Top, loading belts of ammunition inte ommuntion trays in the nose of o gight, and punch the cor-

, P-38 Lockheod Lightning. Below, testfiring & Lightning's four nose gunt  rect radio pushbutton au-

\ tomatically, in his sleep.

But he ig not vet ready for
combat duty.

He looked pretty good
on his last day at the
training unit when he and
his squadron leader
climbed into fighting
planes and went aloft for
an aerial duel that was
something like a final ex-
amination.

They leveled off at
20,000 feet a couple of
miles apart and came
straight at each other,
throttles all the way for-
ward. They were only a
couple of hundred fest
apart when they passed
at a relative speed of 800
miles per hour and the
act of passing was the sig-
nal that the duel was on.

Each man yanked his
chip into a elimbing turn
and immediately blacked
out from the strain, A
bitter dog fight started,
each pilot trying to get on
the tail of the other. Each
was “out” almost half the
time from the violence of
the maneuvers.
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Installing the engine unit, complete with its cowling, in the fuselage of a P-51 Mustang fighter plane

The planes were so high that from the
ground vou could hardly see them but you
knew from the muffled moans and groans
of the exhausts that the battle was on. It
was no longer student and instructor, it
was man to man. It was as deadly a duel
as either would ever fight against an en-
emy except that camera guns were used
instead of bullets.

Possibly your friend passed that exam
as well as any one could.
Mavbe the film in his cam-
era showed as many hits as
did the instructor’s. But he
was still a trainee pilot when
he landed. It costs up to $500
per hour to keep a fighter
plane in the air and the Air
Forces want only experi-
enced pilots. For his final
coaching he is assigned to a
domestic fighter sguadron.

Here he learns the reasons
for some of the maneuvers
he rehearsed so often in the
lower schools. Flying a tight
formation seemed fun in
school even if it was difficult
to stay not much more than
100 feet from a companion
plane while turning, diving,
and climbing in unison. He

A ftrainee pilot pulls down cockpit
hatch of o P-38 before taking off
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understands now that such a tight forma-
tion can save his life and that it is the
fighter pilot who wanders off by himself
who is apt to be shot down, Holding for-
mation with another ship provides twice
the fire power of a single plane, and allows
you to guard your companion’s blind spots
while he guards yours.

While with the squadron the trainee pi-
lot learns there’s one way to fight Germans,




Squinting inta the square of glass set at an angle, the P-38
pilot sights his weapons by reflection of his electric gunsight

another to beat Japs. On the whole, Amer-
ican planes are faster, so the trainee is
taught to take advantage of his superior
speed when tackling a Nip. He makes a
pass at the Jap, breaks away to regain alti-
tude, then makes another pass if the Jap
wasn't knocked out the first time. He uses
different tactics when fighting a German.
German planes are about as fast as ours
but not as maneuverable.

By now, too, the trainee begins to pick
up some of the tricks of his trade. He

A fighter pilot in training uses a mechanical target machine, sighting at airplane target in background

learns, for instance, that in a tight
spot it is possible for him to ma-
neuver so wildly the enemy pilot
on his tail will black out in trying
to keep up. That gives him a
chance to grab the advantage.

He learns the weak areas in the
cones of defensive fire from enemy
bombers and the angles at which
he should attack them. He is
taught to dive vertically right in
front of an oncoming enemy
bomber, firing into the bomber's
path. He acquires the knack of
leading a target by just the right
amount to hit it. He learns to fire
his guns trustingly at empty air,
knowing that the fast-moving
enemy will fly right into the path
of the bullets,

In fact, gunnery now becomes
his obsession. He practices at
skeet to get the feel of holding a
lead on targets, and he does a lot
of practice on a complicated target
machine that works on the same
principle as the slot-machine-gun
games at amusement centers, This
machine has a gun sight, a trigger
that operates a light beam, and a
background that contains a small
target airplane equipped with a photo-
electric light cell. Hit the airplane with
the light beam and the photo cell records
the hits, adding up the score on an illumi-
nated board. From his position behind the
gun sight the student pilot can turn wheels
that change the attitude of the target plane,
and he can move a control that gives the
stationary target any theoretical speed
from 200 to 400 miles per hour. The amount
the pilot must lead the target in shooting
at it depends on this theoretical speed.

POPULAR MECHANICS



This Lightning interceptor carries auxiliary fuel tanks which it will drep before going inte combat

Practicing with this machine isn't any-
thing like the thrill of firing real bullets
at a sleeve target towed by another air-
plane. The sleeve target is small and hard
to hit but the trainee pilot feels sure he
will tear it apart every time he throws his
combat switch and presses the firing but-
ton. The recoil of his machine guns makes
his plane vibrate as if he were driving over
a cobblestone road at high speed.

He spends 100 hours in the air while
with the fighter squadron, rehearsing dog
fighting and formation flying. The way his
airplane handles depends on the altitude
so when he becomes proficient at 10,000 feet
he moves up another mile and starts in
again. The higher he goes the more care-
fully he must make the turns to aveid a
spin that would reduce his altitude
and put him at a disadvantage.

But now he is accustomed to the
routine of one hour per day of
physical exercise that all pilots
regardless of rank must do. Every
morning, too, he gathers with the
rest of the pilots while the intelli-
gence officer gives them a resume
of events in the theaters of war,
new tricks of the enemy, and the
latest dope on enemy aircraft.

He takes a few days off from
ordinary flying to attend altitude
school. Here he makes his flights
in a pressure chamber instead of a
plane. He sits down in the cham-
ber without his oxygen mask and
observes, as the pressure is re-
duced to simulate high altitude,

Fighter pilots study silhousttes and shapes
of American and enemy tanks for instant
recognition at 400 miles an hour
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that his fingernails turn blue and that in
his mind he is as competent and confident

as ever. That's the joker in altitude flying. "~

Confidence, overconfidence, and uncon-
sciousness follow in rapid succession. The
point is driven home that he must always
use his oxygen mask in altitude operations -
and that he must make sure, by glancing -
now and then at the flapper valve in the -
cockpit's oxygen line, that oxygen is con- .
tinuing to flow to his mask.

Finally this postgraduate instruction
comes to an end. Possibly our pilot will
move with his squadron into active service.
Possibly he will be assigned as a replace-
ment to a squadron already abroad. It
seems like a long time since he won his
wings; now, finally, he is fit for combat.



Working Model of German Tank Acts in Movie
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Right, core of detail in
reproducing the Mazi
tank is shown in the in-
dependent action of ve-
hicle's bogie wheels, and
in picture below, showing
that hotch door on turret
actually opens. Hote de-
tail of tread construction

Photo ot right shows how
tank and jts sefting are
mounfed an a platform for
the shooting of a scene.
Te repraduce, full scale,
swch o reolistic locole, and
to use full-size moalor
equipment would meon
the expenditure of time,
maney and skill that can
bettor be employed else-
whore—soy in building
real tanks for real foe

T0

In preducing training ma-
tion pictures, the Signal
Corps makes constant use
of miniatures, becauss of
their low cost, and their
adaptability. Rewolistic
battle settings, from the
sandy wastes of tho des-
ert fo the glaciol peaks
of the Arctic, may read-
ily be eanstructed, and
as rapidly torn dewn. On
the screen in final form
these sets, and the min-
igture war materiel mov-
ing across them, are real-
istic and convincing., At
left is shown madel of o
German M-IV tank, slated
to be “blown wp” during
a sequenc. of the film,
in o reproduction of bat-
He scene in Marth Africa

Gignal Corps photos
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Drop-Bottom Dump Box Carried by Lift Truck

Spot dumping of materials is
achieved with a drop-bottom
dump skid box, an all-steel box
attached to a skid platform with a
continuous hinge at one end. For
spot dumping of materials, side

plates form a chute to prevent “F'________,__

spilling of the contents. When
these side plates are extended to
the box top, with a crane loop
welded to each plate, the unit may :
be transported by crane. The unit {#
may also be used as a standard
skid box for unit load transporta-
tion, or handled by hand lift trucks
for short operational spotting.

Spot dumping of maoterials is
aecomplished with drop bottem
dump skid box, mounted upon a
power fruck. Side plates form
chute to prevent spilling of i
contents when the unit is used

Wire-Held Pendulum Gun Gives Shells a Five-Way

2
fese”

In the proving house of the Win-
Eﬂﬁ@ﬂp&%‘fh_mafu
15 a quintuple-threat” device for
testing shot shells. Called a “pen-
dulum gun,” because of its sus-
pension by four wires, the testing
device simultaneously reports five
things about any shell tested.
Fired only once, it measures the
relative recoil, velocity and pat-
tern of the shot, breech pressure,
and barrel time. Before itz ad-
vent, several different guns had to

be Efd to make the same tests.

L F.r 5
Gun I-ul.ptmliﬂ by wlru is
used to test shot shells, report-
ing on five aspects of the firing
test, and replacing many guns
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Navy Makes "Fish Talk” Recording to Help Train Submarine Crews

Men who operate the sensitive listening
devices on submarines are trained to dis-
tinguish between the sounds made by the
hum of enemy propellers and fish noises.
This is done with a special recording of
“fish talk” made by the Navy and t
Wildlife Service of the Department of the

or, Grunis, purrs,
an a other sounds like grinding
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of teeth

TUMITINE nolses

were recorded in the service's seacoast
laboratory at W_C, The noisiest
of all is the bad-tempered toadfish who
makes a sound that compares with a steam-
boat whistle. The croaker makes a drum-
ming zound that can be heard through 20
feet of water by vibrating a bandlike mus-
cle against his air bladder. The black drum
feeds noisily on oyster shells,
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Above, cadets study the deck gun en a merchant ship MERICA'S future sea captains and

B : chief engineers are attending school
Gunnery training with a 20-mm. antiaircraft weapon today. As cadet-midshipmen of the United

R i ™ e ALy States Merchant Marine they study on
shore, go to sea Tor six months, then return
for eight months of final instructions before
they begin their careers as ship's officers.

In spite of their status as students, some
of the cadets already have distinguizhed
themselves. These days merchant seamen
often have to fight in self defense. One
cadet recently sank an enemy torpedo boat
that was raking the bridge of his ship with
machine gun fire. Two others have re-
ceived medals for bravery in manning a
deck gun and sinking one of a pair of raid-
ers attacking them.

On the walls of the clubroom of the cadet
basic school at San Mateo, Calif., names
already have been enrolled oh plaques
dedicated to cadets who are “missing in
action” and to those who are “survivors
of enemy action.” Men who survive a tor-
pedomng automatically become members

of the glgﬁtedﬂ_c.l.uh._similar to the Cater-
illar Club of aviation.

The greatest merchant fleet in American
history is at sea today and more ships are
being launched. One of the purposes of the
cadet corps is to provide competent officers
for these wvessels. Promotions can come
rapidly and it is possible for a cadet to get

POPULAR MECHANICS



his captain’s papers, ranking him
as master of ocean-going vessels,
within three and a half years from
the time he joins the service. In
peacetime, of course, promotions
are much slower,

You don't become a Merchant
Marine cadet-midshipman simply
because the idea appeals to you.
Even if you qualify for training
vou can still be dropped if you fail
to keep up your studies. But if you
are from 18 to 23 years of age, un-
married, have a minimum of 12
high school credits, and can pass
the naval reserve physical exam-
ination, you stand a good chance.

First, however, you will be en-
rolled in an apprentice seamen
training school such as the one at
Avalon on Catalina Island. Here
yvoung men are trained as ordinary
seamen or as firemen for service
at sea, At the end of 60 days, if
wou have displayed the qualities
that America needs in its mer-
chant marine officers, you may be
recommended for cadet training.

Those chosen as cadets take an
intensive 10-week course of study
at San Mateo, at Pass Christian,
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Various types of blocks and tackle are demonstrated at the
“s¢hool for sea coptoins.” Below, sighting with an instrument
used to measure distances at sea, vital in lining vp convoy
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Future merchant maorine officers study o huge Diesel engine crankshaft

Miss., or at King's Peint, N. Y. A new
“cadet draws $130 worth of uniforms and
538 worth of books during his first day at
school. If he completes the training the
equipment becomes his. During his train-
ing period, too, he will be paid $65 per
month in addition to receiving meals and
guarters, plus bonuses while at sea. A ca-
det may select training as either a deck
officer or an engineer officer,

His school day starts early and ends late
and he does most of his studying under the
guidance of the one instructor in charge
of his section. The faculties are composed
of naval reserve officers, instructors chosen
by the War Shipping Administration, with
a few officers who have seen recent action
in the Navy.

This preliminary 10-week course is in
the nature of a survey of what the cadets
will learn in more detail later on. Those
who chose the deck department are taught
ship construction, cargo handling, naviga-
tion, and seamanship. Those who take the
engineers’ course siudy ship construction,
electricity, steam engineering, and Diesel
engines. Deck cadets are taught to use
semaphore flags, international code flags,
and radio. Engineer students learn the use
of common hand tools and learn to repair
machinery. In the machine shop they even
build cold chisels from raw bars of metal,
make their own depth gauges, and use hand
tools to create hex nuts from round bars.

Naturally, gunnery is an additional sub-
jeet. The cadets learn to operate and serv-
ice machine guns and automatic cannon,
and they practice on a loading machine that
simulates a large deck gun. Meanwhile
they have been studying practical seaman-
ship. They sail small baats, learn to launch

74

lifeboats from four com-
mon types of davits, how
to go over the side in an
emergency, and how to
use lifesaving gear. Be-
fore they graduate from
basic training they make
an overnight trip in a
crowded lifeboat to be
prepared for such an ex-
perience at sea,

The school life is a full
one yet the cadets get a
few leaves for recreation.
Their gymnasium is
equipped along nautical
lines. A “name” orches-
tra plays during meal-
times and they have a
dance once a month. They
make trips to inspect
ships in port and are tak-
en on tours of shipyards
and marine engine works.

Those whose grades put them in the bot-
tom 20 percent of their class lunk out. The
balance go to sea for their six-month
cruise. It's no vacation, for in addition to
performing the work assigned to them they
must continue their studies. They serve
with the ship's officers and in some in-
stances cadets have taken over the duties
of junior officers. Two deck and two engi-
neer cadets are assigned to each Liberty
ship, more cadets being assigned to vessels
of larger size. During their sea time, cadets
are exposed to all the hazards of sea-going
life, for their ships go to all parts of the
world, around it, and right into the combat
zones, Casualties among seamen during
this war have amounted to three percent
of their number, triple the percentage sus-
tained by the armed forces.

Going to sea gives you an understanding
of the importance of the subjeets vou stud-
ied at basic school. You come to under-
stand that a modern ship is a complex ma-
chine and that technical training and com-
petence are required in its officers.

After their half year at sea the cadets
are assigned to the United States Merchant
Marine Academy at King's Paint, Long Is-
land, N. ¥. Here they take up again the
same subjects touched on in basic school,
this time studying them in more complete
detail. They take praetical cruises in sail-
ing yachts and Diesel boats operated by
the Academy. This “college” course lasts
eight months, in which time the cadets
cover ground that ordinarily requires four
years to complete. At graduation they take
examinations for appointment as third of-
ficer or third assistant engineer. Then they
are ready to begin sea careers, drawing
salaries of 3200 to 5300 per month to start.
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By the end of this vear
our merchant marine will
consist of more than 3,000
ocean-going vessels and
will require the services
of more than 30,000 li-
censed officers. The Unit-
ed States expects to main=
tain its present standing
in international trade aft-
er the war instead of al-
lowing its shipping to
dwindle as at the end of
the last war. That means
that those who seriously
take up the profession of
ship's officer will find
room to rise to the top.

Ship's officers are also
irained at the officer

schools of the U, 8. -
time Service -

on, Conn.,, and at Nep=-
ggg@_c& These
schools give a four-month

course for men who have
served at least 14 months
at sea, and who are up to
50 vears of age. The
course leads to examina-
tions for third officer or
third engineer. Men are
paid $126 per month, as
well as meals and quar-
ters, while at school.

If you would like to
learn more about enter-
ing the cadet corps, write

the SUEE],"_‘,{IiEDl‘i Merchant

Marine Cadet Corp 1-
vision of ETEIHIEE; War
=] EEmg inistration,
ashington, 1), C.
"The profession of

chip’s officer,” declares
Rear Admiral Emory S.
Land, chairman of the
Maritime Commission,
“calls for red blooded
men who will not flinch
at danger—who will not
shirkk when the work is
heavy—who will not quit
when the going gets
tough. Above all, it calls
for young Americans with
a desire for a life at sea.

“To young men who can
qualify, the training re-
ceived as cadets, prepares
them for an officer billet
on wvessels which ecarry
the flag and commerce of
this nation to every port
on the seven seas.”

DECEMEER, 1943

Cadets cbove are learning to load belts of .50-caliber bullets into an
antigircraft machine gun. They must be able to handle the gun blindfolded

Studying a light machine gun, cbove; submarines crosh-dive in a holf
minute, dive-bombers offer a target only o few seconds and the navy gun-
ner must be quick on trigger. Below, getling acquainted with enginercom

5



Gasoline Drums re Seabees Butldmg Blocks

Classic examples of Amaerican in-
genuity ot work are found in the
way the Jeabees, the Mavy's Con-
struction Baftalions, use empty
gascline drums os building ma-
terials. Either intact or flottenad,
the drums are prized for con-
struction. Left, shoring up o deck
with some flottened drums

E:pqﬁu“}f in the rmphs, whera
almost deily downpours endan-
ger machinery, o roof is essen-
tial—so @ Secbes crew makes
one, with a “Sponish tila" ef-
fect, out of sections of tha
drums. Roof is being loid over
an open-air machine shop

U. 8. Navy photas

With their tops and bottoms re-
moved, the gassline drums make
ideal storm sewers. Above, men
are laying such a sawer, fitting
the drums together, end to end
At the right is the “before and
after’” effect of flattening the
empty drums. In background
are the empty drums, ready to
be fed to the mechanical roller.
In the right fareground, the end
preduct—piled-up. metal sheets
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Mortar Wlth ut Base Is Aimed by Knctted Cord

As an improvement on
the Jap “knee mortar,”
or grenade thrower,
Yanks in the field have
discovered that the
American 60-millimeter

m(

;.“"{3

4

ﬁ'@—-—-
_ﬁ}_

mortar, used without ei-
ther base plate or bipod,
can be aimed and fired
by one man. The mor-
tarman uces only the
tube itself which togeth-
er with 10 shells, weighs
only 42 pounds. The
mortarman sits faecing
his target and pounds the
spherical projection of
the mortar into the
ground to seat it. His
legs are extended with
feet well apart, heels dug
in, and knees turned in
to hold the mortar tube,
His head is kept well
back from the muzzle
blast. He holds the tube
well down from the muz-
zle to permit the tube to slide through as it
sinks during firing. Having prepared the
charges on the number of rounds he wishes
to use, he jerks the safety pin from the
round and drops it down the tube in the
custornary way. To help judge elevation,
according to a correspondent of the Infan-

one maon [inset].
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Minus heavy base plate and biped, U. §. 80-mm. mertar can be carried by

Knots in cord represent predetermined firing elevation

try J ournal, a string tied near the muzzle
iz allowed to fall vertically to the ground.
Knots are tied at intervals in the ground

end of the cord. Raising or lowering the
muzzle also raises or lowers the cord, so
that the knot representing any predeter-
mined elevation just touches the ground.

Giant Wheel Tests Igmtmn for Plane Before hstaﬂatlf:&/n

E rJ_ri e

Ignition wiring on Pratt
and Whitney aircraft en-
ines 1s given a thorough
test on a huge wheel
which reveals broken
wires or incorrect timing.
This saves valuable time
by checking the ignition
systems before they are
installed in the bomber
engines. The test wheel,
dEvelup-ed Buick engi-
, closely simulates
e actual position of wir-
mg on the plane. Plugs
leading to the wires are
mounted on a panel fac-
ing the inspector, who can
quickly detect those that
are not firing,

Ignition wiring on the whesl
is connected with plugs on a
panel before the inspector
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Mightisst weapons of the United Mations battle fleets are the 16-inch guns of the American and British bate
tleships., These pictures were taken inside the turret of a British man-of-war. Abowve, gun loyers follow the

movement of elevation pointers on the dials before them, Pointers are operated from the fire-control room.
Layers roise the barrols to angle needed to fire shells proper distance. Below, guns in leading position

{!
X
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Inside the gun-house of the main turret on a battlewagon, the guns (above) are loaded and trained on
the target, the order “broodsides” has been received. Men wait for the sound of the fire gong, their signal ta
turn the firing switch that sends the shells on their way. Below, in the rear of the gun-house, gun coptains
transmit orders through speaking tube te gun layers. Sailor, right, uses eyepiece of @ big range finder
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Pilots Get Blindfo

Though there are almost 100
vices in his bomber's cockpit, :

student pilot must be able to lo- R

cate all of them by the sense of
touch alone. His hands are given
a sort of tactile education when he
is secated, blindfolded, at his sta-
tion and ordered by an instructor
to reach for and grasp any instru-
ment or device—or any combina-
tion of them. When reaching for
such controls becomes second na-
ture, he will be saved the future
risk of diverting his attention from
enemy sky while on an operation-
al Hight in a war zone.

Blindfolded student pilot must “think
with his hands" to locate instruments

Supersensitive “Electric Ear” Detects New Sounds in the Human Body

Sounds of the human body never before
eard by doctors are picked up by a sen-
tive acoustic stethoscope developed in

&t RCA laboratories. When placed over the

, lungs, stomach, or other vital organs,

\bxi:_he improved stethoscope relays a new

N

ange of murmurs, squeaks and rattles. The
: full range of body sounds, from 40 to 4,000
cyeles, is covered by the new instrument,
compared with the ordinary stethoscope’s
limited range of 200 to 1,500 cycles. The
advantage of the acoustic stethoscope, ac-
cording to Dr. Harry F, Olson, who devel-
oped it, is due to a reversed taper tube that
amplifies the sounds and widens the range,
B0

Navy Fire Trailer Mounts Portable Foam

4 Training in
i : % :
1 4

2 H s 52
nit
Blankeis of foam to smother

fires at a Navy advanced base
emanate from portable units that
may be unscrewed from a jeep-
hauled fire-fighting trailer. With
the two units attached to the rear
of the auxiliary car, the entire ve-
hicle may be rushed to the scene
of a blaze, where the foam units
may be removed and carvied di-
rectly to where the fire is gaining
headway, Direction of the wind
becomes less a factor to the fire-
fighters, because the unit mav be
moved about at will.

Jeop-drawn fire-fighting troiler hoas a
pertable foam unit, which may be taken
off for use at the exact spot where the
flames are beginning to make heodway

ocation of I{I};try;} ' ;{{
¥ ';“;W‘: o ...'ll = T *
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Detection of weak sounds is also made eas-
ier because the stethoscope is insensitive
to air-borne noises. Because so many new
sounds are heard with the instrument, a
filter was built in to limit the range by
turning a knob. This is believed to be the
first major improvement on the stethoscope
which was invented in the early part of the
nineteenth century by a French physician,

{[You can obtain additional information
about products deseribed in this magazine
by writing to the firms listed in the Where-
to-Buy-It index on page 4A. Say You Saw
It in Popular Mechanics.
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N Revolvmg Penthouse Prop “Freezes” Shadows
}‘ On the roof of an East-

dak Compan

l' Eui.lding is what appEa‘lis
to be a misplaced cottage,
mounted on wheels. The
multi-purpose facade is
at once a photographer’s
prop, a darkroom, and a-
film tester. Of particular
value in taking a series of
pictures, the penthouse
half revolves, to enable .
the photographer to work
all day with the same
shadows from the sun.
The interior, not needed
for picture settings, has
been made into a dark-
room. A camera platform
attached to the house by
a catwalk revolves with
the cottage, keeping the
camera always in the | - 4
?(a)rt‘ﬁeg,g&eg?ﬁemgrﬁsl?:;ﬂ! Inside the revelving penthouse that follows the sun is a hnndr dorkroom
Film in production is constantly tested by asphalt shingles; sidewalls of yellow stuc-
actual use, as well as by chemical checks, co; door and trim of weather-beaten wood,
so the penthouse is designed in a variety steps of Pennsylvania blue stone, eaves and
of colors and materials to test the film’s drainpipes of brown, and a small patch of
reproductive qualities. The roof is of red concrete walk completes the color scheme.

. T35
Wire Wound on Peg-Top Panel Controls Gun Electrically

Professional puzzle-solving is the daily unit of the gun director, around and
routine of women workers at a Western through pegs protruding from a tilted pan-
Electrie Company plant, who assemble the el. The pegs are so spaced that completion
wires that help to give American guns elec-  of the task keeps the circuits of the com-
tric control, Their task is to thread a series  pufor unit in proper order, though at a
of wires, forming a cable in the computor glance the workers seem to be busy at a
more-than-usually intri-
cate parlor game,

Shades for Flares
Shield the Eyes
Of Bombardier

Flares dropped from
bombers are equipped
with shades of woven
glass fibers to protect the
eves of the crew and keep
the plane in shadow. The
bombardier would not be
able to see the ground in
the dazzling light of a
magnesium parachute
flare of about one million
candlepower, The shades,
made of “glass cloth” with
a dark finish, are light in

;,lf -"f ﬁ; i -'-._F: ‘vl
-r / 3 A .
"‘ A NLh7 %{? /i ;Mﬁ_ S weight and withstand the

Maze puzzle is really the coble in the computer unit of @ gun director heat of the flares,

DECEMBER, 1943 2/ 2wdire G Aeeltre (7 81

e ge , N




27 299

Mind
THAN THE EYE”

.r'?-f ?’:f-t-f a.;Lf’”W b
By Jnsﬁ Mercedes

Veteran of 35 years on the sluge cufreﬂl',r
Iaunng rnlrrlnr'r :uzps with n-LI 5 Q. Irnupa

V&'Gﬁn e La]‘i?"h = uf

Ie hand. In 15 minutes I can
show wvou how to perform tricks
with which professional magicians
could mystify audiences indefi-
nitely. You might practice these
stunts until you were letter-per-
fect—and vou still wouldn’t be a
magician.

For, to paraphrase an old line,
the mind, not the hand, is quicker
than the eye. Consciously or not,
good performers always use what

call “mental magic” in putting
across their acts, They sell their
stunts, sell the audience on some-
thing that isn't true. They peddle
deception,

To do this they develop a patter,
a line, “showmanship,” eall it what
vou will. Being what the theater
knows as a mentalist, an expo-
nent of telepathy, I like the term
“mental magic.”

For an illustration, last spring I
made an expose of the ancient
spirit-slate trick before an audi-
ence of friends. This calls for a
special “prop”"—a double slate,
which has an extra slate panel
that fits into one of the halves to
conceal a “spirit message” which
the performer writes in advance.

The occasion was the climax of
the North African campaign, so to
apply mental magic, the secret
message I wrote was: “Tunis and
Bizerte will both fall within 48
hours.”

When my friends were assem-
bled I instructed them:

“Think of the most important
thing to America today.” With the
e K s ; radio and newspapers full of the
HE ‘“Dm- R , : by African war, I knew they would
SHRIT caLLS | | A, | ; think of that. They did. And when
FoR JoOE ; i | ,

Double “spirit slote’ hos an extra panel,
flopped over when slate is closed to re-
veal “ghost message” writlen in advance
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Above, moose around actor's neck is really
two separate ropes. Diagroms are at right

I disclosed the “spirit message,”
they were half inclined to believe
something supernatural had oc-
curred—until I disclosed the
phony slate panel and told them
the message had been written be-
fore the “seance” began,

In the handkerchief trick illus-
trated here, mental magic also
plays a big part. If vou work that
stunt before your entire audience
you can do it only once. To do it
properly, send several people out
of the room and call in one person
at a time, pull the stunt on that
one individual, then seat him
where he can watch the next's be=-
fuddlement.

Your victim is provided swith a
hat out of which you will eventu-
ally pull the handkerchief, Stand
close to him, and roll the handker-
chief up in a tight ball in front of
his very eyes—the closer the bet-
ter. When it is tightly wadded,
throw it up and over his head with
your right hand, at the same time
bringing your left hand sharply
down below the opposite arm,
He'll watech your left hand, and
presume you've hidden the hand-
kerchief under your arm.

Use your showmanship here.
When he guesses where you've
concealed it, pretend he's solved
the trick. Ask him, in mock dis-
appointment, “Haven't yvou seen
this done before?” He'll proudly
say no, that he's just super-ob-
servant. Then show him he guessed
wrong, and watch his face fall.

DECEMBER, 1943

HELD 50 AS TO APPEAR AS
A COMTINUQUS CORD

IMNSERT THUMB AND
FINGER OF EACH
HAND UNMDER ONE
% OF ROPES OM EACH
5I1DE OF MECK

Before rope is pulled, fingers and thumbs are inserted under
ropes. Yonked noose seems to slice through the octor's neck




With your left hand, grasp his
right arm, saying:

“Turn around here so the audi-
ence can all see this.”

At the same time, open your left
hand to receive the handkerchief
from your assistant, who, loung-
ing inconspicuously behind your
victim, has caught the handker-
chief behind his back and now
hands it to vou, also behind his
back. Take off the vietim's hat
with your right hand, drop in the
handkerchief above his head, low-
er the hat to where he can see it,
and draw out the handkerchief,

This trick is so simple as to seem
almost childish. Rest assured that
if you do it properly, your victim
will never see that handkerchief
gail away.

In the first rope trick, your vie-
tim ties your wrists together with
a handkerchief. Bend your wrists
slightly apart when he ties it, to
leave a little play for your hands.
He next loops a rope around the
inside of the handkerchief and
holds the two ends of the rope. It
doesn't appear you can possibly
get free,

Here, too, showmanship is ecalled
for. Prove you're caught. Strug-
gle against the rope, twist your
body to show that whichever way
you turn the rope loop merely
slides up yowr arm and still holds
yvou tight. Now you are prepared
for the astonisher.

With a sudden motion, draw
back until the rope is tight, then
lunge toward the person holding
the rope. Make faces; pretend you
are in some sort of agony; your
audience will watch your face in-
stead of the solution of the trick,
yvour hands.

When you step back vou draw

Handkerchief sails over dupe's head; aid
catches it. Dupe guesses it's under per-
former's arm. I¥'s “recovered” from hat
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the rope down tight, to
where you can palm it—
catch the looped end with
the heels of your hands
through the encircling
handkerchief,

As you lunge forward,
you acquire sufficient
slack in the rope to free
vourself merely by tuck-
ing the fingers of one
hand beneath the loop in
vour palms, and sliding
the loop over the outside
of the hand. The entire
rope comes free—and
there yvou are, wrists still
tied!

The other rope trick
demands a little advance
preparation. Take two
similar lengths of rope,
and loop each until the
four free ends match in
length. Then take the two
loops of rope thus formed
and slip one loop through
the other. Secure this
loose connection beneath
yvour shirt or coat collar,
You'll have to hold your
neck fairly rigid to keep
it there,

Now you're ready to
face your audience, You
appear to have two sepa-
rate ropes passing around
vour neck, with four ends
dangling. Have someone
tie the four ends over
vour throat, in a variety
of hangman’s knot, if you
will. He can knot it as
often as he pleases.

When this is done, hold
yvour hands over the knots
as though they were too
tight, and you are tryving
to get some slack., What
you are actually doing is
inserting a thumb and
finger from each hand
under one of the ropes on
each side of your throat.

Tell yvour victim:

“At the count of three,
pull hard. One, two,
three!"

At “three” he pulls,
and the rope—which isn't
tied in back at all—comes
away. But your thumbs
and fingers under the
separate strands hold the
freed ends in an unbroken

DECEMEER, 1943

Wrists tied with hand-
kerchief, performer op-
pears held by a loop of
rope in hands of dupe.
But he'll seon be free

Sketches, right, show
steps in freeing himself.
Top, he draws back
and “palms” rope with
heels of hands. Center,
fingers slip under the
loop thus formed. Bot-
tem, @ twist—rope is
frea, wrists still tied

Picture below shews
how repe slips away.
Naturally, action is too
fast for dupe te follow;
actor will see to that

45



Rubbing palm on trousers (inset) will generate static
electricity that will moke pen or pencils adhere

noose, The effect is that the whole noose
has simply come right through your neck,
leaving you mysteriously unhurt.

Two pencil tricks are next. In the first
you can pretend to have discovered a new
and powerful source of “body magnetism.”
Take an ordinary pencil, remove its eraser,
insert one end of a rubber band, and re-
place the eraser. To do the trick, you have
the rubber band running up the back of
the pencil, where the audience can't see it,
and you hold the free end between two
fingers.

Make mystic passes over and under the
pencil with your other hand, and it springs
up! The tension of the rubber band, of
course, makes it jump. Save this for last,
when you have your audience convinced
you're a mystifier, and chances are they
won't even suspect yvou're using a prop.

If they do suspect, let them inspect the
pencil—after you have secretly withdrawn
the rubber band.

The other pencil trick isn’t really a trick
at all. It makes use of the fact that rubbing
yvour palm against your clothing—hard,
until the palm fairly burns—will generate
enough static electricity to hold the weight
of a pen or pencil at almost a 30-degree
angle to the floor. With enough practice
you can hold several pencils; try it at first
with one, and with your palm at a less
severe angle.

While the pencil or pen is adhering to
your palm, you can make it roll over and
back again by slightly tipping your palm
from side to side. Your audience won't
even notice that vour hand moves, yet the
pencil flops over, as though by occult force.
When the pencil begins to slide off, tell it
to fall, and it will appear that vou con-
trolled even that action. Don't slight this
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Tucked under eraser, rubber band’s other end is held
between fingers. Loosen thumb grip, pencil leaps up

stunt; it really is simple and effective.

Figure out your own deceptive variations
on all these tricks. In the last trick, the
“adhesive pencil” let the victim suspect
you do have glue on your penecil, then prove
vou haven't by borrowing his and per-
forming the same trick with it.

In the handkerchief trick, lead him to
ask if you didn't have a second handker-
chief concealed in the hat all the time, and
prove you didn’t by repeating the stunt
with any other hat he suggests.

Magic acts are among the most popular
nowadays with service men. There is
scarcely a U. 5. 0. unit extant that doesn't
include a magician. Now, I'm not diselos-
ing any of those professionals’ secrets. As
a veteran of so many years on the stage
myself, I have too much respect for fellow

erformers to do that; I know the tedious
ours they have spent in perfecting the
mechanics of their acts.

Besides, even if you were a combination
of Thurston, Blackstone and Houdini,
knowing all the stunts that made these men
famous, you would not rank as even a good
amateur unless you were equally skilled
in the art of mass deception.

You might use atmosphere—a phony
costume and jungle jargon—with the
“spirit slate,” for instance. That is one way
unscrupulous persons have long used this
trick to pretend to the credulous that they
actually do receive messages from the
“great beyond.”

In the handkerchief trick, work up your
own wvariations. Your subject might, for
instance, ask to see the trick performed a
second time. Pretend that vou're disclos-
ing it. Tell him you actually did conceal
the handkerchief beneath your coat, and
show him in slow motion how vou “blinded

POPULAR MECHANICS



his eyes"” with one hand while concealing
the handkerchief in wour coat with the
other.

“¥ou can see it when I do it slowly,” vou
tell him. “Now watch, and see if you can
still follow it when I do it fast.”

Then perform the complete trick again,
skimming the handkerchief over his head.
Chances are 90 to 10 he'll say,

“0Oh, I saw it go under your coat that
time."”

Now when vou show him it wasn't there,
he'll be properly amazed, and your audi-
ence will eat it up—those who ave in the
know.

It's the proper choice of patter that
makes your subject believe yvou're doing
something you're not.

Remember, it's “mental magie,” the art
of mass deception, that marks the good

performer.
— ﬁﬁj
Hinge Held by Spring Tension

Removed by Simple Squeeze

Originally designed for ordnance use but
now available for other applications, a
hinge held in place by internal spring ten-
sion can be removed by pressure of the
fingers. Retaining pins of the hinge are
held in a protruding position until the re-
leasing pins are pressed. The hinges are
designed for use where it is necessary to
remove them frequently for cleaming. The
new unit can be used on machine tools,
generator housings, automotive equipment,
household doors, shelves and tables, and
on marine hateh covers, cowlings, and on
folding seats and tables, such as those used
on airplanes,

When cleaning is necessary, o squeeze removes hinge
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One Man Carries cﬁh{y

With ‘Humpbacked’ Litter
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Wounded man is held by straps on pick-a-back litter

Weight may be supported more readily
by the back than by the muscles of the
arms, which is one reason for the develop-
ment of a new method of carrying wounded
men from the battlefield. A pick-a-back
litter supports the wounded man on the
back and shoulders of the hospital eorps-
man, while straps keep the vietim's body
in place. One man can take the place of
two stretcher bearers, virtually doubling
the effectiveness of the medical crew

7/ éRo

Tires Wear Four Times Longer
At 35 Miles Per Hour

At 63 miles per hour, tires wear out four
times as fast as they would at a speed of
35 miles an hour, according to a study of
2,000,000 miles of tire travel conducted by
i Experiment tit f

Administration. Tire mileage at 65 miles
per four was estimated at 18,700 miles, The
test, which was conducted on all major
types of roads, also showed that recapped

treads made of 95 percent reclaimed rub- -
ber are good for 14,000 miles if speed is re- .
stricted to 35 miles an hour., Other meas-
ures that added thousands of miles of wear
to tires studied in the survey were periodic
inspection, slow starting and stopping, re-
duced speed on sharp curves and steep
hills, and a weekly ipflation checkup.

ar
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« Approximately 45,000 patents and patent
applications formerly enemy-owned or
controlled have been offered as a wartime

7 522

“*“Rumble Seat” on Crossbar

Y,
é’i"-\ Gives Passenger Safe Ride

On crossbar seat, inset, finy passenger rides sofely

When Dad or Older Brother wishes 1o
give Junior or Sister a bike ride, the prob-
lem usually is: Where to put the passenger
in safety? Frames over -the rear wheel
may be dangerous, apd seating the passen-
ger on the handlebars is both uncomfort-
able to the rider and cumbersome. A com-
fortable and convenient bicyele “rumble
seat” may be made by mounting an extra
bicyele seat on the bar midway between
the regular. seat and the forks. A wooden
crossbar fastened to the forks, or to the
post, provides a convenient fmtr?

. Enemy Patents Offered by U. S.
To American Factories

wwindfall” to American industry by the
S. Alien Property Custodian, For the
nominal fee of 515 any manufacturer can
obtain a license, on a non-exclusive basis,

to produce these inventions during the war

mechanical, chemical and electrical arts.
In one recent week 27 of the 599 new pat-
ents granted had been applied for by enemy
inventors. Since the war began, all enemy-
controlled patents have been vested in the
Alien Property Custodian, with headquar-
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| and postwar periods, The patents and ap-
* &p]il:atinns range over the whole flield of
I
|

ters in the Field Building, Chicago. One of
the latest German inventions was an un-
usual internal-combustion engine of radial
type with two pistons in each eylinder. At
the same time a formula for ersatz sausage
casings was patented by another German.
Among other patents and applications filed
by enemies and now available for Ameri-
can exploitation are an Italian jet-propul-
sion airplane; an altimeter using a project-
ed radio beam directed at the ground and
reflected back to a receiver in the opposite
wing; an electromagnetic train for car-
rying mail and parcels, as between an air-
port and post office; an ammunition loading
system for warplanes; extension pedals to
permit two riders to use the same pedals
on a bievele; and a tandem cargo plane
system by which a high-powered tow plane
with light load, towing a heavily laden
freight plane to which it is eoupled by a
ball-and-socket joint, assists the heavier
craft into the air. An index of these pat-
ents is available for a small fee on inquiry
to the Alien Property Custodian

' j/ LW
“Bird"” Landing Gear for Plane

Made With Leaf Spring

Leaf landing gear for training planes,
that saves many hours of production time,
has been approved by the Army Air Forces
Materiel Center at Wright Field. Its fune-
tion is similar to that of a bird’s legs. The
leaf spring gear is made from flat, non-
critical steel plate stock eut to shape and
bent to form. Despite the lack of recoil
snubbers used in conventional gear, the
new type strut does not cause the plane to
bounce when it hits the ground. The spring
gear spreads out upon contact with the
runway and the sideways motion of the
tires upon the ground absorbs the recoil
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TELEPHONE SHELVES |

by Charles £. Trowitt

\\'IO FLOOR space is taken by ei-
- ther of these neat little tele-
phone shelves, as they hang right
on the wall where they are out of
the way when dusting around the
baseboard. Both have built-in
space for a directory besides a pad
and pencil. To make the one shown
in Fig. 3, first lay out a cardboard
pattern of the fretwork sides ac-
cording to Fig. 4. Dotted lines A, B
and C represent centerlines of the
cutout portions, lines C being locat-
ed with a 45-degree triangle from | e —
line A. After the pattern is cut out, I, 50" corlele £ 75,
a wooden template is cut to match  ||wioe sHeLVES SET IN
the outside contour of the pattern, |['" FROM FRONT EDGE | po1v |
which is used as a master pattern in | | A=
shaping the edges with a molding |

like the one shown in Fig. 3. Asany | {

irregularity in the template will be |[——— =

duplicated in the work, the edge of L - 19 et a7
- 1

the template should be smoothed () |

carefully and coated with wax or = iy |
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paraffin to reduce friction against the spin-
ning shaper collar. The %2-in. stock for the
sides should be about 1§ in. wider than the
width of the template, and is fastened tem-
porarily to the latter, flush with the rear
edge, by a couple of screws driven into the
waste parts of the fretwork. After this, the
work is bandsawed as in Fig. 6, sawing
around the template about 13 in. away
from the edge. With the work attached to
the template, the edges are shaped as in
Fig. 7, the template being on top and a
starting pin engaged in the table. The
shaper collar used should be of a size that
will keep the work about the same size as
the template. You may find it necessary
to allow more than a 1g-in. margin around
the work, depending on the size collar and
cutter at hand. The best procedure to fol-
low in running the mold is to start at the
rear and go across the end grain at the top
and down the front edge. This will give a
clean cut as you will be going with the
grain most of the way. Keep the work
moving and apply just enough pressure to
hold the work in contact with the collar,
to prevent burning the wood. Each side
piece is shaped in this way. If a number of
pieces are to be cut from the same template,
it is best to make it of hardwood, so that
repeated usage will not wear the working
edge too rapidly and thus change the orig-
inal shape of the template,

Now with the work removed from the
template, the blind grooves for the three

-1 SIDES CUT FROM =
T STOCK 2° WIDE

1
& i /_ -
J ?Iz...

i r.?ﬁ-'? iid
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shelves are cut with a dado saw or router,
spacing them according to Fig. 5. These
should be cut about ¥ in. deep and stop
3% in. or so from the front edge. Next, the
fretwork design is traced on the work as
in Fig. 8, after which it iz serollsawed and
sanded. If your saw can handle 1-in. stock,
time can be saved by tacking both pieces
together and sawing at one time, In fitting
the shelves to the sides, note that they must
be notched at the corners to set % in. in
from the front edge. Angle brackets for
attaching the shelf to the wall are serewed
to the underside of the top before assem-
bling with a resin-type glue. Finally, the
work is checked for squareness before
drawing the clamps up tightly,

Both top and bottom shelves of the model
shown in Fig. 1 and detailed in Fig. 9, are
bandsawed from panels of solid stoek glued
up of several pieces. The pattern used in

marking the ends of the shelves also can
be used to mark the thick end blocks to
which they are glued. This merely re-
ci"uires drawing a second line ¥4 in. in from
the first, which represents the amount the
ends are set in. If solid stock is not avail-
able, built-up blocks of 3j-in. stock, glued
face to face, will do for the end pieces as
well as the brace. The bottom shelf ean be
attached to the end pieces with fh. screws,
as they will not show, but the top will have
to be fastened with several blind dowels.
If serews are used to attach the brace from
the inside, it will have to be done, of course,
before gluing the top in place. A framing
square, used as shown in Fig. 12, will as-
sure the brace being at right angles to the
wall. An angle bracket is provided to fas-
ten the shelf to the wall at the top, while a
mirror hanger is serewed to the end of the
brace to hold it at the bottom, Figs. 10, 11.

Dog Rings Doorbell When It Desires to Enter the House

Instead of barking when it desired to en-
ter the house, our dog scratched the door,
which not only marred the wood, but often
we did not hear the dog. To avoid this
trouble, I made the switch shown, mounted
it on the door and connected it into the
doorbell ecircuit. As shown, the switch con-
sists of a metal plate held by screws over
which springs are slipped to hold the plate
about ¥ in. from two contact serews. These
screws are wired into the bell ecireuit, the
wires running to two spring-brass strips
on the hinged edge of the door where they
contact two similar brass strips on the cas-
ing. Wires from the latter strips run di-
rectly to the bell circuit.

—A. E. Rehnberg, 5t. Paul, Minn.
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Simple Scale From Clock Spring
To Weigh Chemicals

DisH

Made from a piece of clock spring and a
couple of wooden blocks screwed to a wall,
this scale is used by one experimenter for
weighing chemicals in his laboratory. Also,
it is handy for weighing chemicals in a
photographic darkroom. The scale con-
sists of a length of clock spring, which is
screwed to a block so that the free end
reaches to the center of another block or
a piece of paper near the first one. A small
tray is suspended from the spring as indi-
cated. The block or paper is calibrated by
weighing objects of known weights and
marking the positions of the spring end on
the block or paper.

Substitutes for Bar Clamps

If you do not have a long bar clamp, here
is a good substitute that will enable you
to use a C-clamp for the same purpose.
Two wood blocks are pivoted together in
a parallel position with a couple of pieces

157 X 4107 MIVOT ARMS

SAMDPAPER

BOLT AMD
WASHER LI
HARD MAPLE
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of flat iron as shown, the inner surfaces of
the blocks being covered with sandpaper
to improve their grip. In use, the block
assembly is placed over the work, after
which one end of a C-clamp is placed in a
pocket cut in one of the blocks, thus per-
mitting two pieces of work to be pulled
tugeﬂier regardless of the length.

—R. H. Pfetzing, Moline, I1L

Small Coil Springs Wound Easily
On Threaded End of Bolt

Needing a small
coil spring oeea-
sionally in build-
ing models, I have
found that a thin
piece of steel wire | ™
and a small bolt |
enable me to turn |
out a neat minia-
ture spring with
little trouble. The
wire is wound on
the threads of the
bolt, then tempered by heating it on the
bolt and dipping it in cold water, after
which the completed spring is turned off
the bolt in the same manner as a nut.

—W. Golden, Jr., Newport News, Va.

Fuel Lines Cleaned Thoroughly
By Using Speedometer Cable

You will find
that a length of
speedometer cable
is ideal for clean-
ing clogged oil or
fuel lines, It is bet-
ter than a length
of wire, as it will
follow the bends in
the line without
catching, and it is
safer than com-
pressed air, which might burst the line. Of
course, aﬂEr the line has been opened with
the cable, compressed air can be used to
good advantage to remove all loosened
particles, which might later cause the line
to clog again.

SPEEL "C‘ME'I':T-

Growing Evergreens Successfully

When planting evergreens to improve
the appearance of your home grounds, re-
member to plant them in well prepared
soil, in plenty of time for the roots to get a
good start before hot weather comes. Be
sure to provide adequate drainage, and
water the plants regularly. Also, loosen the
topsoil during the summer months and
muleh to prevent the soil from drying out.

POPULAR MECHANICS



Valance and Sliding Drapes to Separate Rooms

.

Drapes that slide on a track hidden
inside a valance provide a neat, inex-
pensive method of separating living

and dining rooms that are built to ap-

pear as one large room. Used in the
U. 5. Gypsum model research house,
the valanece shown above is not difficult
to make. The drape track is mount-
ed inside a U-shaped assembly, which
is attached to the ceiling in an inverted
position and finished with strips of
cove molding on each side. Asindicat-
ed in the circular detail, three 6-in.
boards form the U-shaped assembly
to which scrolled sides of hard-pressed
board are fastened.

Realistic Hardwood Candles Won’t Bend in Hot Weather

After experiencing trouble with orna-
mental wax caridles bending, especially
during warm weather, my son made some
of wood, which look so realistic that they
cannot be detected from regular ones even
when handled. After turning the eandles
to shape and sanding them thoroughly,
holes were drilled in the top ends to take

DECEMEER, 1943

short pieces of string to simulate wicks.
Then, the candles were painted the desired
shade and dipped in melted paraffin. The
paraffin covers all of the brush marks and
any other defects in the paint to give the
surface a wax appearance, making them
difficult to distinguish from real candles.
—=5. E. Draper, Ottawa, Ont., Can.
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If your veil has lost its erisp new oppearance, it may
be given o new lease on life by pressing it over a
sheet of waxed poper. A moderately het iron is all
that is necessary, os teo much heat will evaporate
the waox. Veils given this treatment will stay fresh
surprisingly long, and the procedure can be repeated

Beside holding the fingers steady while applying
nail paolish, this little wooden rock aolso keeps
them spreod well opart and makes it unnecessary
to hald the hands in the air while the polish dries

SOAP SCRAPS

f

CHEESECLOTH BAG

Above: Soop pieces too small to be used alone
can be soved in on emply tobocco sack or other
small clath bog, which is tied and used in the
same way as a bar of soap. Left: Determine the
age of an egg by placing it in the bottom of a
bowl of cold water, If it lies on its side, it is
strictly fresh. Standing ot an angle, it is at least
thres days old; ten days old if it stonds on end.
Below: Paint collecting in the groeave on the can
top may be kept from splashing when the lid is
replaced by covering the top with a piece of
cloth, allowing it to hong over the sides. When
the lid is put on, excess paint iz obsarbed

Rubbing a domp cloth sprinkled with salt aver a wire
clothesling will keep clothes frem freezing to the
line when hung on it during cold weather
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Too rapid drying of the seil around plants kept in

cloy pots can be avaided l'.‘l:,' painting the insice

surfaces of the pots to provent loss of moisture
”'.tql.r_‘qh the porous s.id-l:i

CURTAIM-POLE
HAMGER

ﬂﬁ.c‘K CF
CLOCK

When vibration couses your electric eleck to be ex-

tremely naisy, the noize can be reduced with strips

of felt glued to the back in places where the clock

has contact with the wall. Yeu can further reduce

the noise b:l" 5[;pping a rubber sleeve ever the nall
or screw from which the dock hangs

14" WOOD ENDS

Above: Wooden clothes poles in a closet often
become so bent fram lang use that they slip from
their sockets. To Furew_'n! .l'll-!., v.']rill a haole in the
lip of one of the sockets, replece the pele with
the bawed side wp and drive a nail through the
hale and inte the pole. Held in this position, the
pole will gradually straighten. Right: Sliding cur-
tain rods serewed te ends of la3.in. wood will
moke o handy adjustable shoe rack. Below: A
door mat con be kept from slipping if a discarded
piece of screen wire of the proper size is tacked
to the floor below the mat

THICK DOOR MAT 1 ] TAFE TUCKED
4 —  UNDER LAST
TURN

' { [
FRICTION ¥
TAPE

SCREEN WIRE By looping friction tape on the lost turn ond possing

the free end under the loop then pulling it tight, you
con lcpcp the free end {rur‘l"; |l’.l|’.r<:|:-|'|i|1-g
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Theft of Outboard Motor Avoided
With Sleeve Over Clamping Bolts

CaAP

To make his motor fairly safe against
theft when it is left on the boat unguarded
for an hour or so at a time, one sportsman
uses a metal sleeve, which he slips over the
wing nuts or bolts that clamp the motor
onto the boat transom. The sleeve is a
length of pipe, which is slotted almost its
entire length and capped at one end. Near
the other end a piece of flat metal passes
through a vertieal slot to receive a padlock
as indicated. In use, the nuts or bolts are
turned with the wings in a vertical posi-
tion, after which the sleeve is slipped over
them, the flat metal inserted in its slot and
the padlock put in place.

Pipe Cleaner in Spectacle Case
Prevents Scratching Glasses

If you find it impossible to replace your
spectacle case with a new one when
lining wears smooth from continued use,

PIPE-S

TEM CLEANER
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bend a pipe-stem cleaner as shown, and
fasten it in the case with a strip of cellulose
tape. In this way, the lenses in your glasses
will rest on the soft cleaner, thus eliminat-
ing any danger of them being scratched by
hard particles of dust that might collect
on the smooth lining.

Ink Capacity of Pen Increased
By Using Ball-Head Pm

You can easily
inerease the ink-
carrying capacity
of a common pen
point by using a
ball-head pin.
This is inserted
into the holder
along with the pen

& 7

: A

. c‘// N
BALL-HEAD

so that the head PIN
projects to within approximately % in. of
the end of the point. By actual test, this
has increased the ink carrying capacity of
zome pens as much as 100 percent.

Car Spark Control Checked Easily
Without Operating the Motor

== _HAND
- PUmMP

Mexw” | 3
BOARD ) =

FUMP PLUNGER
REVERZED

Checking the action of the automatic
spark control on your ear without running
the motor to produce vacuum can be done
by using a hand tire pump. First, reverse
the leathers in the pump so that it will suck
air instead of compress it, and also, replace
the hose with one 5 or 6 ft. long. Then
mount the pump on a wooden base so that
vou can hold it down with one foot while
pulling up on the handle to produce a vac-
uum in the spark control. In use, connect
the hose to the vacuum line at the spark
control or at the manifold, and remove the
distributor cap. When the pump is oper-
ated, vacuum will be produced in the line
and you can see whether or not the control
is funectioning correctly.
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Etched Negatwe Produces Photo Greeting Cards

SCRATCHIMG DESIGM

e CIN CLEAR MEGATIVE

HEGATIVE

Unusual Christmas cards can be made
photographically by scratching a design
and greeting on a piece of thin, clear cellu-
loid, after which printers’ ink is rubbed
into the lines and a print made in the same
way as you would print a photo. If clear
celluloid is not available, old negatives
from which the emulsion has been removed
with hot water will do. To make a nega-
tive, first draw the design on a piece of
paper. Then tape or thumbtack the film

FRIMTERS' IMK RLBBED IMTO
SCRATCHES WITH WAD OF CLOTH <

over it for easy tracing. Use a sharp-point-
ed instrument for a stylus, such as a pho-
nograph or sewing-machine needle, which
can be held in a dowel or an automatic
pencil. Innumerable effects can be had by
arranging the lines in various ways. After
the ink has been rubbed into the lines, re-
move the surplus with a cloth, leaving it
only in the etched lines. Make a print on
glossy paper and mount the finished pie-
ture on a colored card or a neat folder,

Tenaer Seedlings Grown Easﬂv in h{mmture Greenhouse

Permitting easy control of moisture and
temperature, this inexpensive Wardian
case, which in a small way serves the same
purpose as a greenhouse or hotbed, will
help you grow vegetable and flower seeds
successfully, You will find the case espe-
cially handy when germinating begonia
and other seeds that require careful con-
" trol of moisture. Usually plenty of warmth
will be provided by keeping the case near
a stove, radiator or heating plant. The case
is made from a tin can and a wide-mouthed
glass jar, held together with tape or by sol-
".dering the jar top to the can. A wide-
mouthed fruit jar with a self-sealing top
having a removable center is ideal.
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Uniform Screw Pockets Made
By Using This Simple Guide

DRAWER
SIDE Ok
TABLE

If you experience trouble in forming
screw pockets that are necessary when as-
sembling drawers or when screwing the
sides or aprons to cabinet tops, this guide
will help you keep the auger bit at the
correct angle while countersinking the
work to form the pockets. The guide con-
sists of a wood block having a %4-in. hole
drilled through it at an angle of 25 to 30
degrees. When a number of pockets are
to be made at the same height from the
lower edge of the work, or from the bot-
tom of a drawer, make the block of suffi-
cient length to reach the edge of the work
or drawer bottom in order to make all the
pockets at a uniform height.

Burning Time of Candle Limited
With Heated Knife Blade

Next time you are on a camping trip and
want to limit the burning time of a candle,

warm the small blade of your pocket knife
and cut the wick at the desired point. In
this way, the upper section of the candle
will burn down to the point where the
wick is severed and fall over, thus extin-

guishing itself.

Prick-Punching License Strips
Prevents Use If Stolen

Az my new car __—-:_'_._—————-——_‘
license plates this 4:
year consist of on- Y

ly narrow strips of
metal earrying the
vear and state
name to be at-
tached to the old
plates, I prick-
punched the li-
cense number in-
to the strips. This discourages theft as the
number punched in them would not cor-
respond with the numbers on the plates of
other cars—Geo. W. Jolls, Elmira, N. Y,

JointBetween Wall and Linoleum
Made Tight by Beveled Molding

GUARTER. One workman
ROUND employs a simple
trick to make a
watertight joint
between linoleum
and the quarter-
round strips at a
wall. The bottom
of each strip is
planed at an angle
so that, when
nailed against the
baseboard, the edge imbeds itself into the
linoleum to make a snug fit. This should be
done only on linoleum that is cemented to
the floor as new linoleum laid loosely usu-
ally expands, and when held at the edges
is likely to buckle.

Electric Lamp Cords Shortened

Without Cutting Them
Where it is ad- e

visable to shorten :
electric cords on
lamps to prevent
them from sagging
or becoming tan-
gled on the floor,
here's an easy way
to take up the
slack neatly with-
out cutting the
cord., Just double the cord near the center
and wrap one end around the two thick-
nesses up to the loop as shown. Then slip

PRICK-PUNCHED
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the cord end through the loop and
tighten it by pulling on the oppo-
site end of the cord. Of course,
the number of turns wrapped
around the doubled cord deter-
mines the amount of slack taken
up.—W. Johnson, Amherst, Mass.

Auxiliary Stove Saves Qil
When Supply Is Limited

Where fuel is difficult to obtain
for circulating-type oil heaters
and it is advisable to provide a
small wood-burning stove for lim-
ited use, efficiency of the auxiliary
stove can be increased consider-
ably by hooking it up as shown.
To connect the small stove, a dou-
ble thickness of asbestos paper is
cut so that it will slip over the pipe
elbow and fit snugly inside the
heater-door opening. A metal
stove-pipe collar is then pressed
against the asbestos filler and door
frame to improve the appearance
and provide a tight fit around the
pipe. As a means of covering the
burner bowl in the oil heater is
needed, this can be accomplished
easily, in many cases, by using the
round cutout portion from the as-
bestos filler, a long wire being at-
tached to the center of the disk to
facilitate removing the cover
whenever desired. Although not
absolutely necessary, a damper
installed in the stovepipe will re-
sult in better control of the fire
and greater heatling efficiency.
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Uniform Bends in Wood Assured
By Spacing Kerfs Equally

1 -
M =
T _DISTAMCE TO SFACE KERFS

INITIAL KERF

As uniform spacing between saw kerfs is essen-
tial if a good job of wood bending results without
steaming, the kerfs should be spaced so they will
all be closed at the top when the desired curve is
formed. To get the proper spacing, saw an initial
kerf and mark the board at a point from the kerf
equal to the radius of the bend to be made. Then,
after clamping the board to a bench top or other
suitable surface as shown, grasp the EnéJ and bend
it up until the kerf closes at the top. The distance

between the lower edge of the board and
™ bench top at the radius point will be the
amount each kerf is to be spaced. All kerfs,
including the initial one, should be cut
about 5§ in. deep in the case of 34-in. stock.

Tilting of Pictures Prevented
By Tape Over Hooks

You won't have
to worry about
pictures sliding on
hooks of the type
shown if strips of
cellulose tape are
applied where the
cords or wires pass
over the hooks.
This anchors the
cords securely and
prevents any
slight jarring from causing the pictures to
tilt. The cords can be shifted easily, if de-

sired, by loosening the tape.

CELLULDSE TAPE MOUNTED
OVER PICTURE CORD
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Homemade CHRISTMAS GIFTS

ASSORTMENT OF 25 APPEALING ITEMS YOU

Few toys are as appealing fo small tots as
Ifu;n; ﬂw}l con P-u“. This 1870 mndel I'n‘.ﬂ.
EHJ.(K STRIPES simple lines, a lively color scheme and is
OM YELLOW made almost enfirely of wood. Cylindrical
parts and wheels are turned on a lathe
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CAN MAKE OF SCRAP MATERIAL

1a" DOWEL
GLUED

Thasae little pigs are pivefed side by side
on o rod or dowel and each one stands
on a wooden black. To score, players
try to knock away the blocks by rolling
a ball. When this hoppens o pig spins
oround and comes to rest head down,
displaying the score made. A number of
these gomes con be made in a short fime

17 5Q'5. -—-—._‘_‘
YELLOW

Besides just enabling small children te rock by them-
selves o is gunnrn”r the ease with |:|||:|1l,'I rockers,
this one provides the child with o couple of oni-
mated possengers in the form of twe small ducks.
They wobble back and forth reolistically while the
child rocks, and keep it omused for hours ot a time

CHISELED
" DEEP

I STOCK
GLUED
TOGETHER
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As her name implies, -
Susie is made entirely of

heavy corpet cord, Her

ane-piace arms are mode
by wrapping cord around
cardboard, step 1, after which
it is cut free and the loose ends
braided as in step 2. Thirty-six
strands, 18 on eoch side, are
wrapped around the same card-
booard to form the head, body
and legs, through which the
arms are slipped befare binding
tightly ot the neck and waist,
step 3. Then, the loose ends are
broided into legs, step 4, after
which the skirt is tied around the
neck and waist and the wig fied
in a baw to the top of the head

102

Soft cloth dolls will alwoys be a fovorite with
small girls. All five shown on these pages are eas-
ily made from odds ond ends found in most any
sewing box. Jumbe's body is cut double frem an
old turkizh towael, sewed together, turned inside out
and stuffed, after which his polka-det tail and large
red ears are attoched, and spots of ink added to
represent eyes. Porky, weoring a pair of colorful
cloth oaveralls, consizsts of o front and back of white
gilcleth which are sewed together all around with
overcast slilching. His features are embroidered

Sth
HOW WIG
15 MADE

~L1 HOW SKIRT
15 MADE
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To make the amusing “Poncho,” the
squared pattern of his bady must
be enlarged full size, This is done
by ruling on paper the same number
of squares given, then simply draw-
ing in the figure fo coincide. Muslin,
cut double, is used for the body, the two parts
being stitched together around the edge ex-
cept where epenings are indicated for stuffing.
leg and arm joints are formed by double
rows of shitches, % in. apart, which are added
as the stuffing progresses. His suit consists of
two 14-in. square pieces of colorful cloth,
which are sewed together, with openings be-
ing left through which to stick the hands and
fect. Ruffling, gathered tightly at the ankles,
wrists and neck, holds the suit in place. His
cone-thaped cop is held on with a few stitchas

Tl de

1at
CUT OM
DOTTED LIMES

AND DRAW
RIBEON TIGHT

'SEW AND
TURN SEAM
OM INSIDE

i
[}
= =
I
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RUFFLES

The cuddle daoll is made of a pair of men's heavy cot-
ten weark socks. One sock forms the head, bﬂ-t‘]y and
eap; the other, the arms and sweater. First, epch sock
is cut as indicated by the dotted lines and then
stitched around the leg part, after which the sock is
turned inside out and stuffed with catten through the
opening of the tep. Mext, the sweater part is pulled
over the body and the ribbed top of it is rolled up to
form a wide euff. After this, the head is farmed by
drawing @ bright-red ribbon tightly around the neck
and tying in a large baw. The arms are stuffed and
sewed to the body at the neckline, and then hands
and feet are simuloted by binding the ends of the
arms and legs with thread. The doll is compléted by
gothering the.cap In at the top fo represent a tossel
and edding the features, which are bits of red felt
glued in ploce as shown in the phote
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STIFF ‘WIRE

When this sleigh is pushed along
on hord snow or an icy sidewalk,
the two ponies gallop ta the tinkle
of tiny bells mounted on their backs.
The galloping motion s produced
by studded wheels and eccentrical-
ly mounted connecting links

H#

FROMT VIEW OF
HORSE ASSEMBLY

104

" LAG BOLTS

e

!

Made entirely of wood, except for steel runner
shoes if ovailable, this speedy “tri-cooster”
has minimum friction. The single rear runner,
with seot attached, is pivoted to the from-
runner assemhbly on which the rider puts both
hands and feet for complete steering control
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EMD WIEW

3" DOWEL

Any young "Commande’” will get a thrill when he
finds this dandy toy repeating rifle under the tree
Christmas morning. Except for a spring and a few
screws, it is made entirely of wood, yet it looks like
the real thing. Best of all, it is perfectly harmless,
as it simply “shoots’” with a loud bong. The gun
stock is cut frem a 3%-in. board and the top edge is
grooved 1o take a dowsl “barrel,’” the snds of which
are bored as detailed. A trigger pin keeps the gun
cocked and when released a spring sends a hlack
against the end of the barrel to make a noise sim-
ulating the report of a rifle

5_:9,_-.::-" ot
("
. ol
I e %" DOWEL
g e

I Y b
| LTSS SSSSEs

e I =i R e 4 PLYWOOD
o | e S e TRIGGER
= OR ~
T e Al
15" DOWEL 1" MOVEMENT
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After your little girl outgrews this doellhouse, fond memaries of playtime days will always remain vivid even
though the dollhouse assumes new usefulness os a bookshelf. Built narrow to confoerm to bookshelf width, it
may be hung on the wall even as a deollhouse, although if made wider, it can be used on the flear. Pulling out
the room partitions converts it inte a bookshelf; the dellhouse treasure chest will then hald her jewelry
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Anyone who likes to bowl will appreciate this walnut er maple smaking set, which has a humider shaped
like a bowling ball with finger heles in the cover, and a pipe-cleaner holder shaped like @ bowling pin,
both being turned as indicated in the squared detail. If copper or other suitable metal is available, the
humider and its cover should be lined. A match holder and pipe rack are prqvi:lqd on the base of the sat

STOP PIM SLOT et J———
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; 0 DOWELS
# secrion throucH J 4 L
BASE SLIDING

/‘ﬂd DOWELS

Adjustable to accommodate a few or mony books, \ -
these exponding book ends will not slide askew. | g
They ore connected by five dowels, twa of which I 22 ‘k“
are fixed in one book end and three in the other A al
one. A stop pin ot the outer end aof the conter dawal | Jﬂ ﬂ: |
works in a slot in the base of one book end os — ’ i
Indicated to prevent the assembly frem I_'min.H Pu”ccr ﬁ?ﬂ /J(‘.I
apart accidentally. Felt should be glued to the base =5 T e -
te prevent marring fable tops v Ll
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Twe chubby chefs guard the above recipe file, which
stands on its side whon not in vie, and a saucy little
face watches over notation: made on the kitchen
reminder shown at the right. The little chefs at the
bottom will provide o humeorous touch as they pa-

tiently hold a large wooden fork and a spoon
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ERASER END

OF PEMCIL

The unuswal design and the hooked shaped
handle that moke this tray easy to balonce
and earry with ane hand, will please the most
discriminating hostess. - Movel rubber feet are
provided by cutting off the eraser ends of leod
pencils and inserting them into holes on the
underside of the ifray aif the three cornars

1" RADIUS
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Having eone side shoped to resemble the bound
edges of two books, this bridge cose con be kept
intonspicvously in o bookcase where it is always
at hand. Although each half of the case is made
to hold four decks of playing cords, one half can
be partitioned fo accommodate pencils, score pads
and other playing-cord accessaries if desired




Prized plates will be di&pk&','ed to 'Q.DCII:!
advantage if decorative hangers like
those shown above ore used. Painting
de;:gns. on the hnngnr arms ta harma-
nize with those of the plates enhances
the oppearance of the hongers. Tire-
lessly hugging o couple of potted plants
ugujnsf his :hesf, the little flawer l'.'n:','
below will solve the prablem of where
o kqs_‘Fl small pn-"c:l flawers that BEvery
woman likes to have. The drab ap-
pearance of the pots con be brightened
by the use of a little paint
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There'll be no "heatin™ over
misplaced kitchen brushes
when the twe wise ald awls
above keep them safely in
view. Anybody will appre-
ciate the eose with which
paper napkins or fowels con
be remaved from the holder
below, The perforated front
add: o decorative touch ta
the holder, which is painted
ta match the color scheme
of a kitchen or a bothroom
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Shaped like the flowers of graceful eala lilies, these
candlesticks are suitable in any table seMing. They
are furned ond sowed o3 indicoted in the details,
and then are finished with twa eoats of shellae,
-I‘I.!b'l':l.il'lg down the work with fine sundpupqr bea-
tween coals. Thin felt glued to the botoms of the
candlesticks will prevent marring highly

polished table tops :

UPHOLSTERIMG
TACKS

Wt

Anyone who likes @ midnight snock of cheese and
crockers, will find this troy suitcble for the ocoosion.
It is made by gluing toegether 1z-in. pine and V-in.
bireh and Thcn !:irlding !|'|.u gdgq with a hurdwaqd
strip or splint, which must be sooked in water to
make it plioble before tacking it in place
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Flat Glass Bottle Aids in Cleaning

Garments at Home

— ffmllﬂﬂm"l Mmm bl

By simply inserting a flat glass bottle in
the sleeve of a garment when using clean-
ing fluid to remove spots, you can eliminate
the danger of soiling the opposite side of
the sleeve, Also, this glass surface keeps
such fluid in the fabric so that only a small
amount is needed to do the work.

How to Cut Heavy Wallboard
To Fit It Around Pipes

Cutting heavy
wallboard so that
it can be fitted
around a pipe
without making
the opening ap-
gear unsightly ecan

e done easily as
follows: First,
make the hole for
the pipe at the re-
quired location. Then saw from the edge
of the board to the hole, next score the
back of the hoard deeply from the hole to
the edge of the board as indicated. Now,
fold the two segments back. Do this very
carefully to avoid breaking them off. When
the board has been inserted in place, fold
the segments back into position and nail
them in place. After the job has been fin-
ished, the only mark that will show on the
surface of the board will be the saw cut.

Old Suit Made Flame Resistant
By Simple Solutions

Anyone who has need for flame-resist-
ant clothing can treat an old suit for the
purpose by dipping it in a solution consist-
ing of sodium stannate, 3 lbs., and water,
1 gal. After wringing out, i immerse the suit

112

in a second solution made by mixing am-
monium sulphate, ¥4 Ib,, with water, 1 gal.
Then wring the material again thoroughly
and hang up to dry. In tests with garments
treated in this manner, they have with=-
stood up to five dry cleanings without los-
ing their flame-resisting qualities,

Gripping Tapered Work in Vise
The next time
you have a piece
of tapered work to
grip in a vise, use
a piece of angle
iron between the
work and one of
the vise jaws as
indicated. This
will enable you to
grip it firmly. For
best results, round .
one edge of the
iron as shown, which will allow it to adjust
iteelf to the taper of the worle,

Life of Old Windshield Wiper
Increased With Tire Paint

Being unable to obtain a new rubber
blade for his windshield wiper, one motor-
ist found that he could renew the old one
to some extent by painting it with rubber
tire paint. This not only renewed the
blade, but it also provided the edge that
contacts the glass with a softer and more
efficient wiping surface.

Broken File-Card Tab Repaired
With Paper Staples

To repair or strengthen the index tabs
of small file cards or dividers to increase
their life, elinch two paper staples on each
tab as shown. A strip of c ]?lulose tape
applied to the back will cover any sharp
ends of the staples and avoid scratching
the fingers when thumbing through the file,

TAPERED

STAPLES
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HARD-PRESSED
BOARD

As dogs usually select o spot that is free from drafts
b when they want to rest, this simple bed is designed
for their comfert and protection where they are
troined to sleep on @ porch or in the house near @
windaw. Mote that hard-pressed board is wvsed al-
most entirely in construeting the bed, which has a
raised bottem, instead of seporote legs, to provide
air spoce underneath

HOLES, 14" CTOC o _—

. DOWELS EXTEND 37 BELOW
BOTTOM TO FORM LEGS —x|

DOWELS

EMTER
RAILING &

P CORMERS CAPPED
WITH METAL

Although this bed, the sides of which consist of dow-
els, was built for a cocker spaniel, dimensions given
can be altered to provide plenty of room for a larger
dog. When boring the holes for the dowels in the
bottam and in the railing, tack or clamp the pieces
together and bore both at the same Hime to assure
the holes being in line. Mote that four dewels are
cut 3 in. longer than the others to serve as legs
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Door and Window Decorations
For the Holiday Season

With a few pieces of glistening tinsel and
several paper doilies, you can dress up
vour windows and front door to give a real
holiday appearance. On the door shown,
strips of red and silver tinsel were used to
outline the dividing frames, strips of cel
lulose tape being applied over the ends to
hold them in place. The imitation snow-
flakes were cut from lace paper doilies and
attached to the panes with glue.

—Benj. Nielsen, Aurora, Nehr,

Doweled Joints Opened Easily
Without Marring the Wood

Have you ever wished that you had some
way of o imng a doweled joint without
marring the wood after you had clamped
it up for a trial fit? If you hawve, insert

N
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folded strips of waxed paper in the joint at
both ends as indicated before you tighten
the clamps. Then, after loosening the
clamps, insert the edge of a chisel into the
joint between the paper strips and tap it
in with your hand. In this way, a joint can
be opened without leaving a mark.

Humidifier for a Tobacco Pouch
Made From .Asplnn Box

To keep tobacco
moist, a conven=
ient humidifier
can be made in a
few minutes by
perforating the lid
and bottom of a
metal aspirin box
and then filling
this with absorb-
ent cotton. In use, just dip the box in wa-
ter, and, after removing the excess by
shaking, drop the box into your tobacco
can or pocket pouch.

—C. W. Orwig, Browning, I1L

PERFORATED
COTTON

Jumper Wire on Tail-Lamp Bulb
Assures Electrical Contact

As the tail lamps
on most cars are
grounded to the
car body or frame
through the shell
and mounting to
complete the elec-
trical circuit, rust
and other corro=-
sion between the
parts often sets up
a high resistance
to the passage of
current, causing the light to be dim or not
burn at all. A good way to overcome this
trouble is to solder one end of a small wire
to the base of the bulb and connect the
other end to some part of the ear where
good contact can be made. Usually the
frame is the best place to attach the wire,

Improvised Punch for Leather
And Other Soft Materials

Having occasion
to punch a number
oles in several
leather belts
where a hand
punch was not
available, I did the
job with a strip of
metal and an old
twist drill. After

POPULAR MECHANICS:
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bending the metal as shown and
drilling through it, the discarded
drill was broken off and ground
flat on the end to provide sharp
cutting edges. In use, the belt or
other material to be punched, is
slipped between the two thick-
nesses of metal and the sharpened
drill is driven through by tapping
it lightly with a hammer, making
a neat hole—J. L. Wyndowe, To-
ronto, Ont,, Can.

Dark Closet Is Best Place
To Store Fabrics

According to results of a four-
year test conducted by textile sci-
entists of the U. 5. Department of
Agriculture, the best storage place
for fabrics is not the average attic,
but a dark closet on a lower floor.
Most attics become wvery hot in
summer, and heat has been found
to cause deterioration of stored
fabrics. Tests were made with
both new and desized cotton
sheets and degreased woolen sam-
ples stored at 102 degrees F, the
average attic temperature, and at
room temperature. Although
changes in these fabrics were not
enough to make them unservice-
able, they became weak, and cot-
tons and linens yellowed.

Track “Brush” for Toy Railroads
Makes Cleanmg ]5'.:3.53,r

Keeping a large model-railroad layout clean is
no problem if you have a track cleaner like the one
shown. A long handle enables you to reach any
part of the track with ease, and cloth-padded
grooves in the cleaner permit easy removal of dust.
The “brush” portion of the cleaner consists of a
wood block grooved to fit over the three rails of the
track. These grooves are overed loosely with three
or four thicknesses of soft cloth, which are tacked
to opposite sides of the wood. In use, the cloth is
moistened with a suitable cleaner and then moved
along the track.—C. Elmer Black, Philadelphia, Pa.

Dainty Colonial Maid on the Dresser Hides a Pincushion

Besides hbeing ornamental,

BONNET <UT

DECEMEER, 1943

this little
wooden maid is a useful dresser piece as
the skirt conceals a pincushion. It is turned
fromawvalnut or other hardwood that is par-

ticularly pleasing. The skirt is turned out
of a piece 2 in. square, and then cut in two
parts, which are recessed; the hottom one
1 in, to take the pincushion, and the top
one 3} in. to provide space
for the pins. The lower
part is 134 in. high and
the top part 134 in. The
waist and arms are turned
from 14-in. stock, Head
and bonnet are one piece,
and the bottom edge of
the bonnet is cut off as
shown before the parts
are assembled. Head,
waist and the top piece of
the skirt are doweled to-
gether and the arms are
pivoted on long brads.
After painting on buttons,
mouth and eyes, the piece
is finished with two coats
of a mixture of linseed oil,
3 parts, and clear shellac,
1 part—Elma Waltner,
Hurley, S. D.
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INSUFFE:IEH_T HEAT

"SPREADING" METHOD OF FIRIMNG
HOT RECOMMEMDED

FRESH FUEL

LIVE COALS

HAND FIRING

Getting at the causes of common
Helpful tips that make hand firing

your plant at peak efficiency

By W. C. Lammey
O ONE would deliberately

i throw a shovel or tweo of coal
outside every day, yet the equiv-
alent of this waste is discharged
into the air in the form of com-
bustible gases by many home
heating plants. A smoky fire con-
sumes fuel but produces insuffi-
cient heat, which is one of the
most common complaints of home
owners. The causes of this trouble
are many and varied, and are best
found by the process of elimina-
tion—starting with the most like-
ly cause, which is incorrect firing,
and then proceeding with other
causes until the trouble is found
and corrected.

Keep the ash pit clean: It should
always be nearly empty. Ashes
banked up in the pit as indicated
by A in Fig. 1, reduce air supply,
increase the velm::t:.r of what air
does reach the fire when the lower
draft is open, and result in “live”
and “dead” spots here and there
over the fire bed. Ashes touching
the grates at any point tend to
concentrate the heat and warp or
break the grates. It's best to clean
the ash pit before shaking. the
grates. A thin, skimpy fire, B in.
Fig. 1, also Fig. 22, is wasteful of
both heat and time as it requires
more frequent attention. Fuel bed
should be level with or slightly
above the bottom of firing door.

Spreading method of firing
causes slow “pickup”: Spreading
fresh fuel over the whole fire bed
as in Fig. 2, “blankets” the fire,
shuts off the heat, and results in
the release of great quantities of
valuable gases, which eseape un-
burned up the chimney. In firing
soft coal, a dense smoke is pro-
duced when a bed of live eoals is
covered with fresh fuel. Before
ignition can take place over the
whole fire bed the furnace and the
house cool down. As a result,
there is a tendency to force the
fire with full draft, which speeds

POPULAR MECHANICS



troubles in home heating plants.
easier and enable you to operate
and greatest economy

up the rate of ignition and makes
the fire wasteful and difficult to
control.

House cold in the morning: This
condition can be due to many
causes and to defects in the heat-
ing plant. The chart in Fig. 9 is
the result of a study of reasons for
the unsatisfactory operation of
home heating plants. Banking the
fire with ashes is one of the causes,
Ash placed on live coal gradually
stops the burning, The heat is ab-
sorbed by the ash which reaches
the fusion point and forms a clink-
er. The latter slows down flow of
air through the fuel bed. By
morning the fire will be practically
out. The remedy is to be sure the
equipment iz in good condition
and then fire by approved meth-
ods, leaving a trifle more draft on
the fire over night.

Fire picks up slowly or is slug-
gish: This condition usually is
caused by a poor draft. Check the ash pit.
Probe the fire bed for clinkers or a hard
crust, which sometimes forms over the
burned-out ash. Open the cleanout door
and examine the interior of the furnace
with a flashlight for heavy deposits of =ooi
and fly ash which sometimes collect in suf-
ficient amounts to hamper the draft. Be
sure the turn-damper, A in Fig. 5, is aopen.
If correcting these conditions fails to rem-
edy the trouble, then use a strip of tin as a
feeler gauge and “feel” along the edges of
all doors, as in Fig. 3. Check fire doors,
clean-outs on furnace and at the bottom of
chimney as at B in Fig. 5. If vou can insert
the “feeler” and move it a distance of more
than 3 or 4 in. along any of these openings,
you have an air leak that may interfere
with the draft. This can be corrected by
filing the edge of the door until it fits.

Chimney or surrounding structures re-
duce draft;: A large tree near the house,
Fig. 4, with its top higher than the chim-
ney, can be the cause of impaired draft, as
it creates an eddy air current, and some-
times a strong down-draft when the wind
is blowing. Likewise, adjacent buildings
higher than the chimney will cause the
same eondition as indicated in Fig. 6. If the
top of the chimney is lower than the roof
ridge you are almost sure to have trouble,
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HOW TO FIND YOUR TROUBLE

Whan your heating plant eperates unsatisfacterily
there are vsually meny possible causes for ane efed,
'E-Em.'!!'ﬂl":f' the eouses of insufficient hac!, poar dra-ﬁ_,
excessive consumption of fuel, clinker formation, etc.,
ore acsy to discover and remedy if one fokes the tma
1] uPP]:f a s-'mplu process of elimination. As on exom-
ple, the couse of pear draft may not lie in the heating
plant et all, In certain coses it has baan found that
simply opening the besement door or @ windew hos
completely cured the trouble. In these instcrces the
remedy waos simply more air circuletion in the beses
ment. Often,cures for other droubles are just o5 simple
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SPRING AND FALL OPERATION

IMPROPER
FIRING, 23%

IMPROPER SI7E COAL, 54%

OTHER CAUSES, 414% J

SIDE-BAMKING FRESH FUEL BETTER THAMN
SPREADING (BITUMINOUS COAL OMNLY)
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Air striking the roof is deflected as in Fig_ |
and the resulting eddy currents create
down-drafts in the chimney. In severe
winter weather, the cold air in the upper
part of the flue of the outside chimney may
act as a baffle, checking the free movement
of gases from the chimney. The procedure
in correcting any of these faults depends,
of course, on the conditions. If there is no
outside defect, then it's well to examine
the chimney itself. Any large cracks in the
mortar or at the smokepipe opening, C of
Fig. 5, will act as check dampers. Finally,
remember that nests of chimney swallows,
or swifts, sometimes block the flue. Also,
a basement or cellar that is shut up tightly
is nearly always “air-locked.” Records
show that sometimes opening the basement
door or a window slightly will cure a stub-
born case of poor draft.

Fuel bed for mild weather: The entire
grate area is not needed during mild
weather so only the center is kept clear
with the poker. The grates are not shaken
and ash is allowed to bank up on the sides
of the fire pot as in Fig. 8. This cuts down
the heat output of the fire bed and, at the
same time makes it easy to control. Due
to adding smaller amounts of fresh fuel,
such a fire will burn low in a shorter time,
making it advisable to put on full draft a
few minutes before firing so there will he
a bright coke bed to receive the fresh fuel,
Note in Fig. 8 that the live coals are pushed
to one side before firing the fresh charge
of coal. To hold the fire longer, cover the
nut coal with a shovelful of fine slack as
shown. This can be made by breaking up
larger pieces of coal to the pea size. Be
sure, before leaving the fire, that a gas
flame has started, otherwise it will smolder.
Also, there is the likelihood that the col-
umn of gases from a long-smoldering coal
fire will ignite suddenly and cause a serious
explosion. See that there is a fairly strong
draft just after firing, especially on wind-
less days. Once the gas is ignited, the
drafts usually can be closed and the fire
checked to conserve the heat.

“Side-banking” when firing soft coal: In
any weather, side-banking the fresh fuel
as in Fig. 10, is a great improvement over
the spreading method in that it prevents
rapid escape of gases which takes place
when fresh fuel is spread over a hot bed of
coals. Grates are shaken lightly to remove
surplus ash, live coals are worked to the
back or side of the fire pot, and fresh coal
is placed in the pit or depression thus
formed. The charge is not heaped but live
coals and fresh fuel are sloped to the cen-
ter ag indicated. By this method ignition
of the fresh fuel takes place slowly and the
gases are burned as they are driven off. It
is essential to remove all live coals from
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the bottom of the depression where
the fresh fuel is placed, as otherwise
ignition will take place from the bot-
tom as well as the side and the value
of the practice will be lost.

Don’t burn garbage in furnace:
Garbage thrown on a hot fire, Fig.
11, will immediately eut the heat
output by as much as 50 percent,
and it will take the fire some time to
recover even a part of the loss. Even
a small quantity of garbage or other
foreign material is almost sure to
form a hard elinker when thrown on
a hot fire. In addition to the heat
loss and consequent waste of fuel, a
large elinker is often very difficult
to remove. Sometimes the furnace
and grates are damaged in the proc-
ess. A clinker forming in the hot
fire also tends to blanket the heat
and, in effect, force it downward,
sometimes heating grates to the
danger point, =1 1 . :

Avoid closing drafts on a high fire: SR i

Closing the drafts suddenly on a I —— DS OF BITUMINOUS COAL
very hot fire often eauses a hard SMOKE ::’ég' gy FOUR METHODS
clinker to form as the furnace sur- TWPROVED

faces cannot absorb the excessive gIDE-BANK 5IDE-BANK
heat that is suddenly bottled up and SP:.EEQLG METHOD METHOD
reflected hack into the fire bhed
which guickly fuses or makes clink-
ers under the excessively high tem-
perature. It's better to close the
drafts on a hot fire by stages, leav-
ing the- lower draft open just the
width of a match stick, and opening
the check damper only part way un-
til the burning rate slows down to
more nearly normal. -

Water in ash pit aids combustion: With
certain grades of fuel, clinkering can be
prevented and combustion aided consider-
ably by leaving a small quantity of ash in
the ash pit and keeping this moist by add-
ing water ntcasiuna?ly, as in Fig. 13. In this
connection it's also a good idea to wet or
“temper” the fuel. This should not be done
immediately before firing but the fuel
should be st?‘t;ay':]{'ln at reglular intierva]:s with
water so t the coal particles have a ™ 44" ,.l
chanece to absorb mﬂisturg.

Tools needed in hand firing: In firing a
furnace by any of the recommended meth-
ods yvou will need two pokers and the wire
cleanout brush shown in Fig. 14. Of the
two pokers the oblique-angled type is the
more important as it is efficient in probing
the fire bed and in working live coals to MGHT.ANGLE POKER' .
the side of the fire pot. The wire flue brush FLATTENED - S
is essential for loosening soot and fly ash. @ __L

Use the right size coal: Usually this is
inurefuimlgnrmit wi;linémrn;ng :.:Ihe irm];e- (@ S S —
ess fuels, such as hard coal and coke, but STEEL-WIRE BRUSH s
it also applies in the extremes to soft fuels.

DECEMEER, 1943 119




LIVE COMLS WORKED
TC BACK OR SIDE

SIDE-BANK METHQD

@ LARGE LUMP FUEL
RESULTS IMN EXCESSIVE
HEAT LOSS

SMALLER LUMP SIZES
ADMIT LESS AlR, BURMN MORE
EFFICIEMTLY: APPLIES TO
ANTHRACITE COAL AND COKE
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IS IMPORTANT

Az an example, fine soft-coal slack and forkings
cannot usually be burned suceessfully in the aver-
age home furnace without a forced draft. When
firing soft coals by any of the three approved meth-
ods the sizes generally referred to as nut, stove and
range, usually will be found satisfactory. Most soft
fuels are divided into two types known as coking
or caking coals and the free-burning non-coking
tyvpe, Fig. 15. These terms refer to the burning
characteristics rather than to the lump size. Also,
the two are sometimes referred to as short and
long-blaze coals. In the hard fuels. particularly
coke, the large lumps bulk up loosely admitting the
passage of excess air through the fire bed. This
condition moves the heat so rapidly that only a
part of it is absorbed and transferred by the ex-
posed surfaces of the furnace, Fig. 17. Loss of heat
up the chimney is sometimes excessive. The small-
er lump sizes, Fig. 18. admit less air, burn more
efficiently in a deep fire, Fig. 23, and produce more
useable heat. Where the natural draft is very strong
the burning rate can be controlled better if a small
amount of fine lump fuel is placed on top of the
regular charge.

Improved side-bank method: With two excep-
tions in procedure, this is the same as the ordinary
side-bank method. The sequence of the firing op-
erations is detailed in Fig. 16. By this method the
grates are rarely, if ever, shaken, The fresh fuel is
heaped slightly as indicated and as the final step
the fuel bed is deeply probed over the whole grate
area to loosen and sift out the fine ash.

Nut-and-slack method: This method of firing is
essentially the same as the side-banking procedure
except that two sizes of coal are used. Fig. 21 de-
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(® KEEP THE BOILER OR FURNACE CLEAN ﬁ?

HEAT LOSS FROM
FLY ASH AMD 500T
IN TERMS OF COAL

Y. DEPOSIT /6" DEPOSIT 14" DEPOSIT

9.5% LOSS 26% 10SS 45% 1055
190 LBS. 250 LBS. 906 L8S, IN EACH
OF COAL OF COML TON OF COAL

ﬁu.rtsm SHAKEN, ; ERESH COAL 15 FIRED : SLACK IS PLACED
. LIvE cmu‘m m:ane : . AND FUEL BED LEVELED OVER FRESH FUEL

@ NUT ANMND- SLACK METHOD IS THE MOST

tails the steps. Grates are shaken gently, with only
a few long strokes as in Fig. 25. Coals and coke
remaining from the previous charge are worked to
the side of the fire pot. After firing the fresh charge,
the fuel bed is leveled and slack is placed over the
fresh fuel. Slack from the same kind of coal should
be used if possible. Following the sequence of this
method requires somewhat more coal for each fresh
charge but actually the overall eonsumption of fuel
is less than that when using other methods because
of the greater heat output from a given amount of
coal, assuming that the heating plant is in good
condition. In addition, the latter method as de-
scribed produces less smoke than any other as you
can see from the smoke chart, Fig. 12. It's important
to note that success with any of the three approved
methods depends on careful attention to details.
Heat loss from fly ash and soot; Fig. 19 illustrates
this loss graphically. One of the essentials to satis-
factory operation is that the furnace and flue be
kept clean, Fig. 20. On some of the later type hot-
water and steam plants, passageways in the furnace
can often be cleaned more efficiently by compressed
air. Periodically serubbing the radiator dome and
the upper part of the fire pot with a wire flue brush
usually will suffice for the average warme-air plant.
Three other methods of ridding the furnace of soot
as approved by the U. 8. Bureau of Mines and the
Engineering College, University of Illinois, are
shown in Figs. 26, 2T and 28. Common granulated
rock salt ];f:flaced on %h hnghti.]?rg.s at ﬁ‘ggular intervals ;
is quite effective, e methods shown in Figs. 27 3 v
amtil 28 also are effective in cleaning the flue but it 2 cgﬁél{ﬁii%i”rﬁg‘zg‘f;t_
should be remembered that on wood-shingled APPLIES TO HARD AND SOFT FUELS
buildings there is some danger of a roof fire so it's

DECEMBER, 1943 121

@ SHALLOW FIRE WASTES
FUEL AND HEAY

i
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a good idea to burn out the flue only on
p or rainy days when the roof is wet.
It should never be done in a chimney in
ﬁonr condition or where the soot accumu-
tion is unusually heavy. Clean out the
bulk of the soot by other methods, such as
dragging a chain up and down in the flue.
Over-draft damper: When burning soft
coal the use of the over-draft damper, Fig.
24, in the fire door is important as gases
evolved from the fresh fuel will not ignite
in the furnace unless mixed with air. Just
how much the over-draft should be opened
depends somewhat on the fuel and the pe-
culiarities of the individual furnace.
Kindling the fire: Ordinarily, paper is
first placed in the furnace, the kindling
next, and finally a small quantity of coal. A
better method reverses this procedure as
in Fig. 29. First, ash is worked through the
grates until only about a 2-in. layer re-
mains, Then the coal is placed as shown,
with slack on top, leaving a depression at
the front near the fire door. Into this is
placed the kindling with rolled and twisted
waste paper on top, which is lighted.

THE RIGHT WAY TO KINDLE A FIRE

L

FAPER. ROLLED
AMD TWISTED

2" OF ASHES

CLEAM ASHPIT
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Gaily Colored Wastepaper Basket of Linoleum

Stl'ﬂng and attractive SEAMS TACKED LIMOLEUM
* wastepaper baskets of |, aonG Here

colorful lineleum to |
match or complement the
decorative scheme of any
room can be made in va-
rious sizes. All you have
to do is band- or scroll-
saw an oval or circular
bottom from a piece of 1a
or 33-in. wood and attach
to this two vertical pieces
as shown in the details.
Note how screws and
dowels provide rigidity at
the joints, and that the
rounded upper ends of
the pieces are bored to
form finger holes to facil-
itate carrying the basket.
Before attaching the lino-
leum, lay it in the sun or
in a heated room until it
is warmed thoroughly so
that it will not erack
when shaped around the
basket bottom. Apply the
linoleum so that the seam
comes directly over one
of the vertical pieces,

. DOWEL

1\

Miniature Christmas Trees That Provideldeal Yule Favors

These novel little trees make ideal deco- of wire bent in the center and the ends
rations for the yule season, and also are inserted into the holes of the button. Yarn
appropriate for favors or placecard holders or cotton cloth is wrapped around the
at parties. The base of each tree is a wood-  trunk for attaching the branches, which are
en button, and the trunk is a 9-in. length  sewed to it. These are triangular pieces of

/ k _:_/,(ﬂ FOLDED DM

DO TTED LINE
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thin felt, leather, heavy
fabrie or tinfoil, which
are creased in the center
so that each piece pro-
vides two branches when
fastened to the tree at the
crease. Use two eolors
that contrast, and make
the branches in three
sizes as indicated, attach-
ing the largest ones at the
hottom of the tree and the
smaller ones toward the
top to produce the desired
cone shape—NM., H, Lem-
berger, Chicago.

A length of No. 8 wire
bent in the form of a hook
and fastened securely in
the end of small pole is
handy for the purpose of
snaring chickens by the

leg.
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Saddle Boxes Improve a Bicycle
Used to Make Deliveries

BOXES ARE
BOLTED TD METAL
SIDES

In order to make the package boxes on
his bicycle removable so that they could be
carried into homes when making deliveries
for a store, one boy built them into a unit
that rests astraddle the rear wheel. A piece
of heavy sheet metal was shaped to the
contour of the bicycle rear fender, and
short side pieces were soldered to it, after
which the boxes were bolted to these,
Then, a earrving handle was fitted to the
unit, and holes were drilled near the ends
of the fender-shaped piece to fit over short
stub bolts welded or soldered to the top
surface of the bicycle fender. A U-shaped
metal strip keeps the boxes spaced apart
at the bottom. The entire unit is lifted from
the bike and carried into the home when
making a delivery.

Crayon QOutlines on Novelties
Better Than Painted Ones

CRAYOM LIMNES Outlines made

on painted novel-
ties with wax
crayons or pencils
are easy to apply
and are more ef-
fective on some
designs. On ani-
mal figures, for
example, the
crayon lines give a
softer, more fur-
like texture. Be-
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sides the advantage of a more realistic ap-
pearance, the lines-can be removed easily
if a mistake is made when drawing them.
For lasting results, crayon lines should be
covered with a coat of clear white shellac
to prevent smudging,

Keeping Yarn in Eye of Needle

The annoyvance I
of having wyarn
pull from the eye
of a needle and
cause frequent re-
threading may be
avoided by first
pulling the yarn
through the eye
and then spread-
ing the strands
near the end that was pulled through and
inserting the needle as indicated. This will
make a smooth tie without a knot.

Cellulose Tape Used as Clamp
For Small Gluing Jobs

On model work
and other jobs
where it is neces-
sary to glue tiny
parts together, cel-
lulose cape provides
a guick and effec-
tive gluing clamp.
Small parts of al-
most any size and
shape can be
clamped together,
and the tape is removed easily without
damage to the work when the glue is dry.
Each wrapping should consist of three lay-
ers, and the finish end should be left free
s0 that the tape can be stripped off easily.

T
T ——

ij-u":_:

Car Ignition Dried Chemically

It is a good idea = 7t ™—
to keep a small | =1L Fleuisier
bottle of carbon }) ’,ﬁ == -
tetrachloride in /A==
vour car at all |
times. Then if the
ignition system -
becomes so wet
that the motor will
not start, vou can
use the chemical to dry the system quickly.
Ta do this, just spray or sprinkle the chem-
ical over the wet parts and then apply air
with your tire pump. This will remove the
moisture rapidly. Carbon tetrachloride is
available in most drug stores in the form
of a liguid clothing cleaner. Also, in many
of the small fire extinguizshers.

POPULAR MECHANICS
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By Sam Brown

‘;\_.-ID-ST craftsmen appreciate the
merits of a good-size auxiliary
wood table for all operations in wood-
working on a drill prezs, but often
forgo this convenience because of the
time and trouble required in attach-
ing and detaching such a table. This
nuisance is eliminated in this set of
three tables, which will enable yvou {o
perform more easily every wood-
working operation possible on a drill
press. All three tables feature the
same simple quick-change mounting
that permits switching from one table

7&-5-!6 JP&; — THIS 5TYLE

WITH ADJUSTABLE FEMCE 15
EFUL FOR DRILLING AMD
LAIGHT-LIME ROUTING JOBS

ALTERMATE
CLAMP =

MORTISE
FOR MUT

TN X 23
PLYWOOD OR
SOLID LUMBER —y

UMDERSIDE VIEW

. —— 23 —

S{¢" X 3" CARRIAGE BOLT  “DRIL %"
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TABLE NO. 1 IS USED WHEN CUTTING GROOYES IN TABLE MO

to another in a matter of
seconds.

As indicated in the de-
tails, the mounting con-
gists of three wooden
blocks, a peinted thumb
serew and two round-
head wood serews ar-
ranged as shown in Fig. 4.
The screw heads fit into
holes drilled through the
side of the drill-press ta-
ble, and the thumb screw
clamps the other side. The
left side of the drill table
has two Y%-in. holes
spaced about 5 in. apart
and 3} in. down from the
top as shown in Fig. 2.
The right side of the table
has one Mg-in, hole locat-
ed about 1 in. from the
top. It may be necessary
to off-center this hole
slightly in order to avoid
running into ribs on the
underside of the table,
All three holes are drilled
entirely through the met-
al to permit easy marking
of the serew positions on
the clamp blocks of the
auxiliary table. The
blocks should be checked
carefully to see that the
screw heads engage ex-
actly in the holes when
the block top is level with
the drill table, Fig. 3. Note
the Y-in. clearance be-
tween the thumb-screw
clamp block and the side
of the drill table as indi-
cated in Fig. 7. The hole
for the thumb screw is
threaded with an ordi-
nary tap, or you can use
a nut fitted in a mortised
hole, as shown in Fig. 5.

Table No. 1, which is
pictured in Fig. 1, is the
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GRAIM RUMS
SHORT WA

FOR CROSS ROUTING OR SHAPING

12" HOLE FOR
PIVOT PIM

-
N 4
[~

+
DRILL-PRESS|

TABLE

5%, WING NUT
o W
SECTION B-B

TAPPED HOLE |
10 TAKE ey
SHAPER-
FENCE

BOLTS -~ 3

TABLE=T" PLYWOOD
OR 50LID STOCK

‘work horse” of the three
tables, being used for all
drilling and straight-
routing operations. Al-
though the table itself is
wood, a base block should
always be used when
drilling so that the table
will have as long a life as
possible. The table should
measure about 16 by 23
in. The preferable stock
iz 3-in. five-ply plywood
or lumber-core plywood,
but if plywood is not
available, a very good ta-
ble can be made by glue-
jointing solid lumber, The
fence on this table is piv-
oted at one end as in Fig.
6, and is fitted with a
clamp at the other end so
it can be shifted to any
desired position, or be re-
moved entirely as needed.

Incorporating set-ups
needed for several differ-
ent jobs, table No. 2 is
guite versatile as indicat-
ed by the typical opera-
tions pictured in Figs. 10,
11 and 12, It is practical
to fit this table with a
fence like the one on table
No.1so that various rout-
ing jobs that require a
fence can be done. The

FPOPULAR MECHANICS



MORTISING HOLD-DOWHN
PERMAMEMTLY MOUMTED

pivot slide has a Y-in. hole at the inner
end to take pointed or stub metal pivot
pins. Fig. 9 shows the general construe-
tion. The table is made with the wood
grain running the short way., The front
locating cleat should run clear across in
order to eliminate warping, and the clamp
cleats on either side should be made a little
heavier and a little longer in order to stiffen
the thin section under the miter-gauge
grooves. Dimensions of the table can be
varied slightly to suit wood on hand, but
it should be noted that this table requires
depth for cross-routing and circular work.
As indicated in Fig. 8, table No. 1 is handy
when cutting the grooves in this table.
Table No. 3 is a single-purpose one used
only for mortising as in Fig. 14. Its con-

1 7 NGJ — USED ONLY FOR MORTISING

struction is very simple as indiecated in Fig.
13, requiring only a plain wooden table
with slots to permit the necessary adjust=
ment of the fence. The table is practical
in as narrow a width as 10 in., as most mor-
tising jobs do not take up a great deal of
front-table space. The wood fence and
mortising attachment are mounted per-
manently, thereby reducing the total set-
up time required for mortising work.

Folding Wing Bins Increase Capacity of Box-Type Truck

Ideal for carrying brooms, rakes, odd-
shaped items and other articles that ordi-
narily would prevent packing a full load
on a box-type store or warchouse truck,
these pivoted side hins also permit segre-
gating fragile goods from nonbreakable
items when hauled in the same truck load.
The bins are pivoted to the sides of the
truck body near the bottom. Bolts or large
screws at the top of the truck ends serve
as stops to keep the bins in the opened
position, and screen=door hooks and eves
keep them in the folded position. Stock 3
in. thick is used for the end pieces and tem-
pered, hard-pressed board for the sides.

EVERYBODY 15 AN INVENTOR

Mearly everyboedy has discovered some kink er
shorteut to solve one of those seemingly trivial
problems encountered in every home or in a per-
son’s work, hobby and play. But the selution may
have saved time, money and energy. We pay
readers for such ideas. Just submit o sketch or
photo and o brief description to our Homecroft
Editer. |f occeptable for publication, we will
sond you a check pramptly.,
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Screen-Wire Inventory Simplified
By Weighing Rolls

Time required to take inventory where
small quantities of screen wire and similar
material are sold can be reduced consid-
erably by weighing each roll when it is
received. Then, at inventory time the rolls
are again weighed to determine the amount
of material in each one, which is done eas-
ily as follows: For example, a new roll of
screen wire, which weighs 60 lbs., and
contains 100 vards of wire, weighs 12 lbs.
at inventory time. The amount of wire on
hand in yards is obtained by simply mul-
tiplying 100, the original yvardage, by 12,
the present weight, and dividing the result
by 60, the original weight, which gives 20
yds., the amount still remaining in the roll.

Long-Wearing Bolster Fittings
Cut From Old Auto Frame
Next time you have to replace a bolster

on your farm wagon trucks, fit it with sec-
tions cut from an old auto

frame to provide

long-wearing stakes and steel bottom
plate. These are drilled and bolted in place
as indicated, after the edges of all pieces
are rounded slightly to remove any sharp
pieces of metal which might cut the fingers
in handling. When drilling holes through
the bolster to attach the stakes, make two
sets of holes for quick adjustment, if the
trucks are used with a grain box and hay
rack that are not the same width.

Counting Gear Teeth Accurately

Usually when it
is necessary to
count the teeth of
a gear, one tooth iz
marked and the
count made from
it, but before all
the teeth have
been counted the
workman forgets
whether or not the
marked tooth was counted. A better way
is to make a mark between two teeth as in-
dicated, and start the count from an ad-
joining tooth, leaving no doubt as to wheth-
er or not the marked tooth was counted.

Drawer in Carpenter’s Tool Bo
Handy for Small Parts

A tool box used
by a carpenter or
mechanic for car-
rying a few tools
about on a job is
greatly  improved
by adding a shal-
low partitioned
drawer in the bot-
tom for segregat-
ing small parts

* from the tools. An
opening is made in one side of the box to
receive the drawer, and an extra floor or
bottom is provided above the drawer.

DEAAER

Wasps Prevented From Nesting
' In Switch Boxes

Switch boxes in
barns and other
outbuildings often
attract wasps
which build their
nests inside them.
To avoid this, one
farmer keeps a
couple of moth :
balls inside the FUSE
box at all times. A
As wasps dislike the odor, they will not
enter the box under any eircumstances,

POPULAR MECHANICS
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Twin Templates Speed Drawing of Small Ellipses

1% HOLE

)
L o "
h - i
] i

Draftsmen will find this adjustable tem-
plate a timesaver when it comes to drawing
small ellipses, because after adjusting it for
size, it is merely a matter of tracing around
inside the opening and then completing the
ellipse by rounding the ends freehand as
indicated in the inset. The size and shape
of the ellipses which can be drawn are
practically limitless, as the slightest rota-
tion of the top disk changes the shape of
all the openings. The template consists of
two metal disks, drilled identically accord-
ing to the drawing above, and held together
with a bolt through the center. Both metal

pieces are bored at the same time while
sandwiched between two flat pieces of
wood bolted together at the corners. Then
the holes, which range from 14 to 134 in.
in dia., are located on concentric circles
drawn on the wood for drilling. For the
holes up to 15 in. in dia., twist drills can be
used, while several old wood bits, if used
in a drill press, will do to cut the others.
The large holes can be cut with a washer
cutter., A small stove bolt with the head
filed flat and fitted with a washer and wing
nut locks the two disks together.

—R. F. Sprague, Joliet, IlL

Automobile Wrist Pins Serve as Substitute for Gage Blocks

With precision gage blocks difficult to
obtain, inexpensive micrometer gage
blocks may be improvised by using new
auto wrist pins. These, which are selected
for size to suit the particular diameter or
thickness of work being machined, can be
had in various diameters, and are usually
precision ground to within 0.0002 of an
inch. Where work to be turned, for exam-
ple, is to have several different diameters,
wrist pins of corresponding size are used,
by which the micrometer can be set quick-
ly in changing from one diameter io an-
other.—Allen Fiske, Chicago,

{[When using a valve-grinding tool that
has a vacuum cup to grip the valve, apply
a little gasket cement to the edges of the
cup so it will hold firmly. The cup can be
removed by inserting a knife blade under it.
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Blowtorch Fitted With a Shelf
To Slide on Eave Gutter

SHEET-
METAL
SHELF

Difficulty of helding a blowtorch safely
and conveniently when working on eave
gutters led one tinsmith to use a simple
shelf like the one shown to support Lhe
torch on a gutter. It consists of a piece of
sheet metal, the sides of which are bent up
over the rim at the base of the torch, the
ends of the sheet metal being bent down-
ward to fit over the edges of the gutter. In
this way, the shelf stays on the torch and
can be lifted from or slid along the gutter.

Truck Sideboards Held Securely
By Auto-Hood Clamps

Loss of sideboards used occasionally on
a flat=bed truck, was avoided by one owner
who used auto-hood clamps to hold the
sideboards in place. The clamps were fas-

SIDEBOARD STAPLE

tened to the edges of the truck bed and
large staples were driven into the side-
boards to engage the hooks of the elamps.
This arrangement prevented loss of the
sideboards, vet made them easy to put on
or take off the truck,

Springs Lock Excavator’s Line

On Notched Stakes

To keep his
marking line
streteched tightly,
one excavator
used old car valve
springs and stakes
that are notched
near the tops as
indicated. In use,
the line first is
stretched to eneir-  STAPLED
cle the stakes to which the springs are fas-
tened as shown. Then one spring is com-
pressed at a time and the line slipped into
the notch in the stake, after which the
spring is released to press against the line
and hold it in place. This is done progres-
sively until the line has been locked se-
curely in all stakes.

File for Food Ration Stamps

In order to file
food rationing
stamps in order of
their value as they
are collected, one
grocer uses a file
cabinet made of
empty cheese
boxes, These are
fastened together
by either screws
or nails, after
which a front of
heavy cardboard
or thin wallboard is hinged to the top of
the box assembly by means of leather
hinges. Slots in the wallboard directly in
front of the box ends offer a means of in-
serting the stamps.

—J. D, Mvers, Springfield, I11

SCREW EYES
A LEATHER

CHEESE
BOXES

Dead-Air Spaces Improve Lining
Of Gas-Fired Blast Furnace

One workman found that an ideal heat-
resistant lining for small blast furnaces of
the gas-fired type could be made by mixing
whole grain oats, 1 part, with asbestos
flour of the type used on heating-plant
boilers, 4 to 8 parts, Thi- is moistened with
water and worked until stiff enough to
spread smoothly with a trowel or large

POPULAR MECHANICS



kitchen spoon. When about half dry, the
gas is lighted and the air blast turned on
to hasten the setting, inereasing the heat
until the lining is thoroughly dry. The oats
eventually burn out completely, leaving
small dead-air spaces in the lining, which
greatly inerease its insulating properties.

Sign Raised or Lowered Easily

Here is a simple
roadside sign that
can be raised
when produce is
available or low-
ered when it is
sold out. Consist-
ing of a board of
suitable length,
the sign is pivoted

) to a support by
means of a nail which works in a slot. A
second nail above and to one side of the
first one holds the sign in a horizontal po-
sition when desired. Raising or lowering
the sign is just a matter of moving it side-
ways to clear the nail or to slip under it.

Tied Animal Cannot Tangle Rope

Or Spill Drinking Water

Keeping a tethered animal from upset-
ting its drinking water or tangling the rope
on the anchor stake is a simple matter if
you use an old auto-wheel rim as indicated,
Tie the tether rope into the valve-stem
hole in the rim, enlarging the hole if nec-
essary. Then set the rim over two stakes
as shown and place the water pail inside
the rim. In this way, the pail will not be
knocked over, and the animal cannot wind
its rope around the anchor if the stakes are
located to permit the rim to turn if the ani-
mal walks around the anchor while feeding.

AUTO-WHEEL

il L
A .‘ﬁ-ﬁ _.

TETHER
RC-F'E
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E‘;ave Time in Making Roof Truss

With this simple form you can save one-
third to one-half the time usually required
to construct roof trusses and be assured
that all trusses will be exact duplicates,
thus avoiding any sags or humps in the
roof. To make the form, first make up a
platform of boards or planks on a flat sur-
face. Then assemble one hall of a truss
and nail it securely to the platform. Next,
nail 2 by 4-in. blocks to the platform on
each side of the heavier timbers of the
truss, and nail 1 by 4-in. blocks on each
side of the braces as indicated. These
blocks now serve az a guide or form in lay-
ing the timbers and braces for all succeed-
ing trusses. After completing one half of
a truss, it is removed from the form and
the other half is completed.

—Opie Read, Jr., Chicago.

Screen Wire Helps Hold Wedge
Used to Anchor Ax on Handle
|

If the wooden
wedge in an ax
handle loosens
easily, fold a strip
of sereen wire
over it and drive
it back into place.
The wire provides
rough sides for the
wedge so that it
will not work out
of the ax handle.
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How fo Redel

By H. J. Chamberland

EAMERS are end-cutting

tools to finish holes within
close limits. They are intended
to remove only a slight amount
of stock, usually from 006 to
012 in., from the sides of holes
previously drilled or bored,
presumahbly accurate, and in
this respect reamers are radi-
cally different from drills, mill-
ing cutters and boring tools, Of
the two general classifications
of reamers—the solid type and
the adjustable type—the for-
mer have no means of compen-
sation for wear except by chro-
mium-plating them, the cost of which is approximately
40 percent of the initial cost. On the other hand, ad-
justable reamers, which can be used over and over
again between resettings and regrindings, represent
considerable economy when compared to the solid
type. Some types of adjustable reamers may be reset
as often as fifty times.

Types of adjustable reamers: An adjustable reamer
consists of a heat-treated steel body fitted with six or
eight high-grade steel blades. Such reamers are avail-
able in different sizes up to 6 in. in diameter, a large
one being shown in Fig. 1, in which case a Diesel-
engine cylinder liner is being finished. Reamers of
1#g-in. diameter and under have a shank and a body
that is integral, but larger reamers are mostly of
the shell variety, that is, they have a concentric hole
permitting them to be fitted on arbors. When shell-
type reamers are to be used in drill presses or radial
drilling machines, they are fitted to taper-shank ar-
bors, but for lathe use the reamers are fitted to
straight-shank arbors. When reamers are used in
multiples to align holes in machine castings, as in Fig.
14, they are mounted on a long, piloted arbor and have
straight holes to permit spacing to requirements.

The method of adjusting reamers is based on the

INCREASED DIAMETER, —+1
SLOT - BLADE =
BODY
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REAMERS
and Ude Them

ELADE

faet that the body of each
reamer has tapering slots
to receive the hlades,
which have a mating ta-
per at their lower edge so
that moving the blades in
the slots will inerease or
decrease the cutting di-
ameter of the tool. This
standard prineiple is il-
lustrated in Fig. 3, in
which case the two oppo-
gite blades in detail A,
projecting 14 in. beyond
the body, are moved so
that they project 3% in.
beyond the body as shown in detail
B, with the result that the diameter
of the reamer is increased a certain
amount. Although all adjustable
reamers have this standard method
of setting the blades to size, they
differ in ect to the method of
locking the blades. Tools required
to reset the reamers are a spanner
wrench and a socket wrench, in ad-
dition to a brass punch, hammer
and mallet.

The reamer shown in Fig. 4 is a six-
part tool, each blade being locked se-
curely by means of a taper screw which
presses against a pin that fits in a semi-
circular groove milled parallel to the
hottom of the blade, as indicated in the
small detail on the left. Fig. 5 shows an-
other style of collar reamer having a dif-
ferent blade-locking device. This reamer
consists of seven parts, but it has only
one collar instead of two, since a front
locking plate replaces the locking collar
shown in Fig. 4. As detailed in the small
insert, a cylindrieal pin engages a groove
in the body and a rectangular pin en-
gages a full-length groove in the blade.
Both pins project from the body so that
when the locking plate is pressed against
these two parts by means of the locking
screw, the desired wedging action re-
sults. The pin wedge is so designed that
a Yi4-in. clearance is maintained between
the body and the locking plate. Fig. 6
shows another six-part reamer having
two collars. The blade is locked securely
by means of a strap, which is wedged by
two screws. Fig. 7 shows what is known
as a serrated-teeth adjustable reamer—
a three-part tool having no serews or

COLLAR |

DECEMEBER, 1943

™
LOCKING oA

Pl

COLLAR \ L
LOCKING » g

BLADE-LOCKIMG
SCREW

Variowus lyped

;--."r M ’ « ' ’9 SCREW
e V) -\.-ﬂ:--

COLLAR




. Blades are unlocked and moved ahead
with a brass punch and a hommer

SPAMMER Y |

Blade collar is turned to suit and
the locking collor is turned against it

©

Then blades are topped gently so
they butt snugly against blade collar

®

After sefscrews are driven dewn to
Iigl‘lltl'l ]:ilddc!-, lack Eq"ur is ligjﬂh}ncd

®

Blades should not preject beyond end
of reamer more than %2 their thickness
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collars. Longitudinal serrations are milled in
one side of each body slot and one side of each
blade, resembling fine-cut threads on a flat sur-
face. The other side of each slot is not serrated
and takes the fat side of a wedge, which is ser-
rated vertically on the other side to fit vertical
serrations on the contacting side of the blade.
The angular relation between one side of the
wedge and one side of the slot gives the blade-
locking action. In Fig. 8 is shown a three-part
reamer, some designs of which have back-up
serews to prevent blades from aceidentally slip-
ping back. A V-groove milled parallel with the
bottom of the blade creates a positive lock by
means of screws that are pointed to fit the groove,

Setting adjustable reamers: The average 2-in.
adjustable reamer has an enlarging range of 1 in.
The procedure to reset reamers is very simple
as is shown in Fig. 9. Detail A shows how the
locking screws are loosened just enough to re-
lease the extreme tension of the blades, the
reamer being held in a vise. Then the blades are
moved ahead %g to ¥4 in. with a brass punch and
hammer. Detail B shows a spanner wrench being
used to give the blade collar a one or one-and-
a-half turn toward the blades; this generally in-
creases the diameter from 005 to .008 in. Then
the locking collar is set against the blade collar
with the spanner wrench., Next, in detail C, the
blades are pushed snugly against the blade collar,
using a lead, brass or plastic mallet. Then all
the setserews are loosened about one turn, after
which they are brought to maximum tightness
by slight repeated take-ups as in detail D. After
this, the locking collar is given another squeeze
and all the blades are again tapped against the
blade collar. Detail E shows that the end of the
blades should not project more than one half
of their thickness.

Grinding reamer blades: Grinding reamer
blades involves three distinct operations: First,
radial size is obtained by eylindrical or circular
grinding between centers, an operation pictured
in Fig. 11. Next comes grinding the clearance
hehind the cutting edge to the “heel” leaving a
narrow “land” directly behind the cutting edge
as indicated in Fig. 12. This grinding is done
preferably with a cup wheel as shown in Fig. 10.
Finally, the chamfer or lead is ground. If the
shank and hody of a reamer are integral, center
holes should be checked for burrs to assure the
most accurate set-up for grinding concentrically.
Shell reamers should be ground on an arbor
reserved for the purpose and not on arbors used
for reaming. As very little stock has to be re-
moved with the radial grind, the infeed of the
grinder should be light.

The cutting principles of a reamer are illus-
trated in Fig. 13. Referring to detail A, which
shows an “all-purpose” grind of blades, chamfer
M removes more than 95 percent of the stock on
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the work being reamed, and cut-
ting edge N, adjacent to the cham-
fer, removes the remaining stock
and sizes the hole. From point N,
the cutling edge tapers toward the
other end of the blade, producing
a clearance not exceeding 0015 in.
in 3 in. The “two-lead” grind of
blades shown in detail B, Fig. 13,
is recommended for maximum
precision and finish. The custom-
ary chamfer is the first lead, which
does initial cutting. The second
lead M, which produces the finish-
ing cul, lies directly behind the
chamfer and is tapered slightly
toward the chamfer, the angle of
the taper varying with the mate-
rial being reamed. For example, a
d-degree taper is used for cast
iron, bronze, aluminum and most
nonferrous metals, while a 5-de-
gree taper is more suitable for all
steels and semi-steels. The length

LOW 0 (A) ALL-PURPOSE M

POINT™., 4~ GRND

= TWQ-I.IA;? GRIND

of the taper should be from 14 to 1% in,, it
being reduced with increased hardness of
material. Section N can be straight but
preferably tapered .0005 in. toward the
other end of the blade so that the finishing
cut is made at the high point of the blade
where N and M meet.

The “land” or narrow portion between
the culling edge and the relief angle on the
blade, Fig. 12, helps to guide the reamer in
the hole and eliminates chatter. The land
varies in width; when chips adhere to it
the width should be reduced. General
width recommendations are Y4 in. for steel,
01 in. for cast iron, .005 in, for bronze, ,02

DECEMEER, 1943

o2, CUP-TYPE

GRINDING
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SOFT STOCK)

@ CLEARAMCE

END VIEW OF
BLADE

Land, heel lips. and chiamfer

in. for copper. Aluminum demands prac-
tieally no land at all. The heel, which pro-
vides relief clearance, should be 003 to
06 in. lower than the eutting edge; a 1-in.
reamer requires 003 in. of clearance, a 2-ina.
reamer 006 in., and so on. A lip on the
forward side of the blade as shown in Fig,
12, helps to ream soft materials, as for in-
stance steel tubing, copper, bronze and
aluminum forgings, and the like. Its angle
should be from 5 to 10 degrees, as deter-
mined by experiment.

The reamer “floats”: Often reamers are
held in floating holders as shown in Figs,
2 and 15. The reason for this is that if a
reamer were held rigidly it would be very
difficult to locate it concentrically with the
hole to be reamed, and any imperfect
alignment would introduce error. Another
reazon for using a float is to compensate
for the wear in the guiding wayvs or other
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SPLINED HOLE
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ﬁarts of a machine. Therefore, instead of
olding the reamer rigidly, a float provides
a slight freedom of movement so that the
reamer will adjust itself to the hole, the
lands on the blades being an important
factor in guiding it. Fig. 15-A shows a
commercially made float but the one
shown in detail B is shop made. The dif-
ference in size between the bore in the
holder and the reamer shank is from .005
to .01 in., depending on the amount of
floating action needed. The cross-drilled
hole in the shank is larger than the pin,
which also contributes to the full floating
action,

Reaming splined holes: Fig. 16 shows
reaming of a sph‘ned hole in a gear. In
such cases it is absolutely necessary to

rovide a pilot for the reamer as shown in
.E&g. 17. Here a pilot of related length en-
ters the bore of a bushing, which is fitted
in the chuck body before the reamer starts
cutting. Thus the reamer is held rigidly,
and concentrie with the hole,

Expansion reamers: To a slight extent,
an expansion reamer can be called an ad-
justable reamer, although the amount of
expansion seldom exceeds .01 in. The
hand-expansion reamer shown in the pho-
to of Fig. 19 and in detail A is being reset.
This reamer does not cut at the end as
other reamers do, but it cuts at the center
of the fluted portion, this portion being
expanded by means of the threaded taper
plug. Expansion is facilitated by a num-
ber of slits milled all the way through to
the taper hole. This type of reamer is al-
ways resharpened with no plug pressure
to obtain a straight-cutting edge. Portions
at both ends of the expanded portion pro-
vide the necessary clearance. There are
also machine reamers of this type as shown
in detail B, but in these the expansion
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takes place on the end. This type
of reamer is used mostly for repair
work.

Wire drills as reamers: Fre-
quently wire drills are substituted
for small reamers, az in Fig. 18,
which shows aluminum housings
being drill-reamed. If the drll
has heen shortened eonsiderably
by repeated grindings, it will cut
001 to 0005 in. smaller than when
new. New drills may be cut short-
er for the purpose or almost any
size can be had by oilstoning them.
Both lips of a drill must cut alike.

Reaming speeds and feeds: As
a reamer is only a sizing tool, the
less stock it has to remove, the
more feed and speed it will stand
with relatively good results. If a

B—MACHIME TYPE

reamer has been reset accurately to size
but reams oversize, it is apparently being
over=worked, Reaming speeds should be
kept relatively low to avoid crowding or
tearing the metal by permitting chips to
curl. If production rather than preecision
iz at stake, the feed per revolution, but not
the speed, should be increased. If reamers
are kept in good shape, the feed should be
held at a maximum because it is frietion
of the lands and chamfers against the sides
of the hole that causes wear. Slow speeds
and more-or-less heavy feeds always en-
able reamers to produce most work be-
tween grinds. With high-speed steel
blades, a speed of 40 surface feet per min-
ute, (s.fp.m.) will be satisfactory for most
metals of medium hardness. The speed
should be 25 sfpm. for extra hard ma-
terials, and between 75 and 125 s.f.p.m. for
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nonferrous metals. Apprentice machinists
can be governed by the following rule:
Use a feed of .004 in. per blade for reaming
freely cutting materials, and a feed of 008
in. per blade for hard ones, the total feed
being determined by multiplying the feed
per blade by the number of blades in the
reamer, If a reamer has a tendency to
chatter or cut roughly, reduce the chamfer
angle and stone the corners to slight but
uniform radii. Kerosene used sparingly
has been found to be a good lubricant and
will improve the finish.

[ Kerozene or turpentine applied at the
end of a drill will help when working on
most hard materials. Reducing the rake
angle of the drill lips to permit a heavier
feed pressure without causing the lips to
chip is another way of assisting the drill.
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Portable Tray and Writing Board
Handy When Takmg In?EntDI'Y

;7

J" F -I..
,f WRITING ]
+" BOARD |

When taking inventory of small parts
in bins, shelves and drawers, this portable
unit will be very handy. It can be clamped
instantly to the edge of a shelf or other suit-
able support for holding the parts as they
are counted, and a writing board is always
at hand for recording the count and kind
of stock. The two clamps are made from
pieces of flat iron as indicated, and are
screwed to one end of the tray.

Stoneboat Made From Truck Rim
Loaded and Dumped Easily

Heavy, loose rocks were removed easily
from a field by one farmer who did the job
without having to lift or roll them onto a
stoneboat or wagon. Instead of the usual

TRUCK-TIRE
e RIM,

'f-’E.LDED

type of stoneboat, a large truck tire rim
was used. This was fitted with a suitable
handle and provided with a hitech for a
horse. The rim is set over the projecting
stone, which is then dragged off the field.

Key Rings Make Swinging Sign
Safe and Easy to Remove

The problem of
mounting a swing-
ing sign so that it
could be removed
easily for painting
and still have it
locked securely in
place so that it
would be safe in a
high wind, was
solved by one sign i
painter who used small key rings to attach
a sign as indicated. The sign and support
were provided with stout serew eyes from

which the sign was suspended hy using the
key rings as connecting li

Display Cards Stapled Together
Are Easy to Handle on Counter

Annoved by
having easel-
backed d:sdplay
and sales cards fall
over when moved
about on a coun-
ter, one merchant
avoided the diffi-
culty by assem-
bling the cards in
units of three, sta-
pling the edges together as indicated. Thus,
the cards were not only made self-support-
ing but also stimulated sales because they
were easier for the customers to handle
when examining the articles displayed.

Slots in Paper Pads Make Glue
Hold More Securely

Confronted with SHALLOW
the job of com-
bining a number
of statements in
pad form, a printer
conserved his glu-
ing compound by
cutting shallow
slots in the pads on
the miter saw.
Then, by applying
the glue over a small area at the slots, the
pads were bound firmly without using ad=
hesive over the entire end surface. The
glue should be forced into the shallow slotg
to make the binding most effective.
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One mechanic who had considerable
headlight repair work to do found the box
shown above a time and labor saver, espe=-
cially when working on a car outside the
garage. It contains everything necessary,
thus making extra trips inside the garage
for parts and tools unnecessary. It hooks
over the car bumper where it is conven=-
iently within reach. It is a good idea to
partition the box to keep the various sizes
of bulbs separated, and also to protect them
against breakage by coming in contact with
the tools in the box. As shown in the upper
right-hand photo, another mechanic used
shower-curtain rings on the walls of a
maintenance shop to hold a variety of gas-
kets, which often were damaged or lost
when kept on shelves or in drawers. Also,
it was found that the rings were ideal for
the safe keeping of bills, receipts, memo-
randa, ete. The lower right-hand drawing
shows how a mechanie solved the problem
of hanging his extension light when lubri-
cating a car on a rack. By looping the light
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cord over a large horseshoe magnet, the
latter could be stuck any place on the car
chassis to hold the light in the desired po-
sition, With a slight alteration, a pair of
inexpensive utility pliers can be made to
serve the purpose of a pair of expensive
battery pliers shown in the lower detail
On most pliers of this type, grinding off the
ends of the jaws as indicated by the dotted
lines in the detail is sufficient.

Waterproofing Car Stickers

When moisture repeatedly collects on
windshields during winter months, it often
loozens the adhesive on windshield stick-
ers, such as federal tax stamps, city li-
censes, ete., causing them to fall off or chip
at the edges. To prevent this, coat the back
of the stickers with elear fingernail polish,
which provides a waterproof backing.
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V-Block Unit Grips Round Work

Firmly in the Jaws of a Vise

ADJUSTABLE
GUIDES

Often having occasion to cut rods of va-
rious diameters to duplicate lengths, one
mechanie used a V-block unit like the one
shown to grip several of them in a vise, In
this way, considerable time was saved, as
the rods could be handled without regard
to diameter. The unit consists of two V-
blocks assembled by means of a pair_of
flat-iron strips on two sides. The strips are
slotted for serews, which are driven down
to just permit a snug, sliding fit.

Stop Rod of Saw Miter Gauge
Locked With Sandpaper

Difficulty in
tightening and
loosening the
thumb nut on the
stop rods of a
saw miter gauge
was overcome by
using a sandpaper
washer under the
clamping plate as
indicated. The
e paper pressing
= against the rods

makes it unneces-
sary to screw the clamping block down as
tightly as formerly required.

Waterproofing Fabric Car Tops

If the fabric top on your car leaks due to
small ecracks in it, but the top is still
stretched tightly and is not torn, you can
waterproof it with paraffin. First, clean the
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material thoroughly with a stiff brush to
remove loose dirt and grit and warm it in
the sun. Then melt a pint of paraffin and
brush this on. After the paraffin has soaked
in, move the car to a shady spot and, when
the paraffin hardens, give the top a coat of
regular dressing. In this way, the paraffin
fills up the tiny cracks and softens the ma-
terial, providing a good surface for top
dressing to complete the treatment.

Crayons "Key” Order Blanks

To keep a rec-
ord of results ob-
tained in different
mailings of his cir-
culars, one office
manager keys the
respective order
blanks by making (i
a mark across one / g
end of the stacked il
blanks with a colored erayon. This applies
a small, but easily distinguished color mark
to each sheet so it can be checked with the
record when reeeived in an order. Differ-
ent colors are used for various mailings,
and further distinction may be made by
applying the marking to the left or right.

Linotype Slugs Are Held in Galley
By Spring-Type Paper Clamp
When carrying a galley of linotype slugs,

or when moving it about on a stone, the

slugs can be held in place by slipping a

spring type paper clamp over one side of

the galley. This provides a positive sto
that is easy to remove or replace as desired.,

CAOER S A
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)

!
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PAPER CLAMP
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EMERGENCY SET SERVICING

ITHOUT a doubt the most common

trouble in small sets, other than a
burned-out tube, is a defective filter con-
denser in the power supply. Although
certain capacities in electrolytie filter con-
densers are available for replacement
purposes in both single and multiple sec-
tion types, the particular combination you
need may not be on hand. However, as an
experimenter or serviceman you probably
have other values of the same voltage rat-
ing that may be used.

For example, if the set employs the
common arrangement of an 8 mfd, input
filter condenser, and 16 mfd. for the sec-
ond filter, as shown in Fig. 1, and the filter
choke is in the B-positive side of the eir-
cuit, you may be able to parallel other
smaller capacity values as in diagram
Fig. 2. In making emergency filter con-
denser repairs the following points should
be kept in mind: The voltage rating must
be the same or higher; the total capacity
of each condenser unit must not be small-
er than that originally used, and the input
filter condenser must not exceed the orig-
inal capacity value by more than about 20
percent. However, the second filter con-
denser value may be twice that ariginally
used and will give better filtering. Photos
A and B show electrolytic condenser units
and their approximate loeation.

If your set crackles as you tune in sta-
tions, dust may have settled between the
variable condenser plates; disconnect the
set and use the blower attachment of a
vacuum eleaner as in phota C.
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SIX'V_OLT BLINKER and CODE

By Arthur I. Rattray
ADEPTABLE to all code-practice ap-

plications, this unusually simple
combination unit requires a minimum
of parts and provides the radio student
with a practical means of learning code
by either the visual or audible method.
Both systems can be operated by the
same key either simultaneously or in-
dividually.

The oscillator tube puts out a clear-
cut stable duplicate of actual radio sig-
nals heard on the air, as recommended
by all radio code teachers, and the pitch
of the signal can be varied to a pleasing
tone to suit the student. This feature is
an improvement over many previous
types of code-practice oscillators that
quickly tired the student who did not
realize that pitch has anything to do
with fatigue.

Either a type 37 or a 76 tube may be
used, both of which are older varieties
that can be salvaged from discarded sets,
and are commonly found in radio ex-
perimenters’ junk boxes. The audio
transformer and 20-ohm rheostat are of
the same noncritical order. If a 20-ochm
rheostat is not at hand a 15-chm, 1-watt,
wire-wound fixed resistor can be used
but, of course, this will eliminate the
adjustable-pitch feature. A schematic
circuit diagram showing a bottom view
of the tube socket connections, appears
in Fig. 1. The simplified wiring diagram,
Fig. 4, and photos B and D are top views
of the completed unit. Any insulated
scrap copper wire, even ordinary bell
wire, may be used for the connections
to the various parts which are mounted
on a thin piece of board so that the key
will not be raised any higher than abso-
lutely necessary above the top of the
operating table,

Designed as a compact portable as-
sembly to work on any 6-volt battery,
the unit is independent of power lines
and can be used with a car storage bat-

POPULAE. MECHANICS



OSCILLATOR for STUDENTS

tery, a 6-volt “hot shot" battery or four
No. 6 dry cells in series. A handy and com-
pact portable dry-cell assembly, well pro-
tected from dampness, is detailed in Figs. 2
and 3. Thizs 6-volt unit, suggested by L. B.
Robbin: W1AFQ, consists of four dry cells
connected in series in a suitable container
which is then sealed with a black
wax compound obtained by
breaking up an old B-=battery and
melting the wax. If a metal case is
used, it should be lined with card-
board and eardboard separators
placed between the cells. Solder
the connecting strips to the battery
terminals before pouring in the
sealing compound., Positive and
negative battery connections are

then made with short leads to the clips.

To operate the oscillator only, as shown
in photo C, unserew the pilot light bulb %4
turn inthe hooded dash-light socket. The
headphones ean be any 2,000 to 4,000-0hm
magnetie tvpe: do not use phones of the
crystal variety as the tube plate supply
continuity is through the earphone circuit.
Depress the key and set the rheostat to the
desired piteh; it will be noted that the unit
can be made to stop oscillating by setting
the theostat at maximum or minimum,
however an in-between seiting will be
found to give a pleasing pitch. It may be

necessary to reverse the leads to the pri-
mary of the audio transformer to make the
tube oscillate. For blinker-light code sig-
nals the key can be extended across the
table, as indicated in sketch A; tighten the
light bulb, and remove the oscillator tube.
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" “Big Town” Bike Receiver

HIS fixed-crystal bicycle receiver will

bring in the local broadeasting sta-
tions as you ride around in any city where
powerful stations are located.

Built into a 20-ounce tin can 4% in,
long and 3% in. in diameter, there is suf-
ficient room for an old midget-type 00025
mid, variable condenser and other parts
which are mounted on a ¥-in. plywood
disk panel in the end of the can. Housing
details are clearly shown in diagram Fig.
1; the condenser plates must not touc
the can at any point.

The porcelain stand-off insulator
mounted over a large hole in the opposite
end of the can insulates the threaded rod
which is bolted to the coil form and pro-
vides the antenna binding post. The coil
is wound on a 2-in. cardboard form short
enough to slip into the can in an upright
position, and should clear the bottom end
of the can by at least Y4 inch. This coil is
close-wound clockwise with either No. 28
or 30 silk or enamel covered scrap wire;
20 turns are required for Ly and approxi-
mately 80 turns for Lo, The detailed non-
critical parts list is R-320, if desired. The
coil form is supported by a small bracket
on one of the C) condenser terminals, and
bus-bar leads so that the entire assembly
can be removed from the can merely by
removing the panel screws and the hex
nuts on the connecting rod. One end of
coil L is grounded to the can on one of
the panel screws. A schematic circuit
diagram appears in Fig. 2.

The bicyele frame mounting clamps for
the set and whip antenna are detailed in
Figs. 3 and 4; and a sketch of the front
panel is shown in Fig, 5. The can may be
enameled to match the frame, however
one clamp, the can and the bicycle frame
should be seraped clean at one point to
ground the can to the frame.
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PROTEGTING REPAIR
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In motorized warfare, the maintenance
and repair of motor vehicles is the re-
sponsibility of Army repair stations.
Delivering repair parts to these remote
stations in usable condition has been a
battle against such foes as the rigors of
long sea voyages, rust, corrosion, rough
handling, and attacks by the elements.
For unless the ravages of salt water, dust,
extremes of heat, cold and humidity could
be prevented, wital replacement parts

would quickly become so much useless
scrap. ' '

At the outset of war, Army officers experi-
enced in the difficulties of truck servicing
at remote places, and Chrysler Corpora-
tion Parts Division packaging engineers
collaborated in solving this problem. With
the added help of Chrysler Corporation
Research Laboratories, a system of packag-
ing was devised that assures arrival of
repair parts in good condition.

Even though these precision-built parts
may have to be unloaded in angry surf,
hauled through jungle, stored in damp
caves or stacked under the stars, their
scientific packing assures complete protec-
tion from the elements, as well as making
it easy to find the right part when needed.

WAR BOMDS ARE YOUR
FERSOMAL INVESTMENT IN VICTORY

CHRYSLER CORPORATION
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HOW TO GRIND CUTTERS
FOR

WILLIAMS’ TOOL HOLDERS
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FREE! WILLIAMS’
TOOL DATA SHEETS

These two Williams’ Tool Data Sheets
graphically explain how to grind cutters
—give correct included angles, clearances
an%l rakes. Also instructions for set-up
and use. Other Data Sheets are listed
below. Circle the number of those de-
sired on coupon and mail today. They're
punched for 3-ring binder.

1. Oharastertstieas of Willlams®
“Huparior’” Wrenches,
2. Hata on Willinms'

8. Baving Time with
Williams' ""Buopersookets’™

16, Data on “*Valean™

Boring Tools, Eya Bolts,
3. I'ata on ""Vuolean™ 11. Data on Willlams'
Chain Pipe Tonus " Olampa,

12, Tee of Williams® Cutting=
Off Tool Holdors,
1%. Use of Williams® Enurling
lool Holders,

&. Data on Willlams'
“Hupisrsocket'' Wrenohes,

8. Dats on ““Vulonn'
Lathe Dogs.
. i 'ais on ""Volean™ 14, Use of Wil lams" Threading
Chaln Pipe Viess. Tool Holdem.
7. Data on Williams' 18, Tnternal Threading with
Torning-Tools Williangis' Tools,

Data Wills " 18 How to grind Tool
B uporior” Wrthchos Holder Gutters. Sheet A,

17. How to grind Tool Holder Cutters, Shoet B,
MAIL THIS COUPON

J. H. Williams & Co., Dept. M-1243, Buffala7, N. Y.
Please send Data Sheets circled below :

12345687389 10 11 12 13 14 18 14 17

MName

Addvess - —

City—
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Seeing Is Believing

(Continued from page 47)

ical contrivances in his pre-Army days,
designed the midget amplifving device.

Private Forrest Curlee, formerly of the
Berkeley Police Department short wave
radio station, and the California State
Highway Patrol, qualified for service in the
synthetic aids laboratory because of his
gkill as a model builder. As a civilian, Cur-
lee made a miniature railroad, with loco-
motives, tenders, freight and passenger
cars built to seale. His tachometer mock-
up, has a section of its housing cut away,
and a Plexiglas backing which makes ‘the
inner parts visible. .

Most delicate of the mock-ups are the
navigation instruments which have heen
built by Private Volney 1. Morrison'and
Private Jack Labes, both manufacturing
jewelers before they entered the Army.

They now work with Plexiglas instead of
metal, and make transparent housings for
such instruments as gyroscope compasses,
artificial horizons and turn indicators.

Private Labes iz currently duplicating
the artificial horizon, essential to pilots
when the natural horizon is not wvisible.
Ordinarily, the face of the instrument is
visible. The Plexiglas housing permits stu-
dents actually to see the wheels, cogs and
the gear inside, and hastens their under-
standing of the device, :

Private Morrison has built an altimeter
in which the operation and funetion of in-
ner mechanisms are visible. ",

Also completed is a gyroscope compass,
or turn indicator. By applying the nozzle
of an old vacuum cleaner, a jet of air is
drawn inside the casing and directed
against a gyroscopic rotor which spins ex-
actly as do the rotors in actual flight. Stu-
dents can watch the instrument in opera-
tion, and can establish the relationship be-
tween the whirling flywheel and the face
of the appliance.

The Plexiglas used in*the laboratory is
the same material that forms the transpar-
ent nose of Army bombers. When warm it
can be molded into almost any shape. The
ends can be welded together, or pieces can
be fixed into place with a cement made by
dissolving Plexiglas shavings in acetone.

Lieutenant Dixon is completing a con-
densed mock-up of an airplane in which
the Plexiglas instruments will be mounted
in a Plexiglas panel. The model plane will
be mounted on a swivel. Each operating
part will be synthetically motivated. With
this contrivance almost every problem en-
countered in flight can be visually demon-
strated before students on the ground.

POPULAR MECHANICS
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Here at home, Champion Spark Plugs “Back The Attack” in buses, cars, trucks, tractors,
planes, stationary and marine engines of every type, delivering manpower and horse-
power to tasks vital to Vlctnﬁy In engines of every size and type, Champions are main-
taining their I{mg establishe

sy

reputation for better performance, great&r dependability.

of our most important means of rrans- with th:meratnL need forunprecedented

artation. Dependable Champion Spark food production, the farmer knows he can
E"lugs are enjoying rapidly-growing favor depend on Champion-equipped power-
with Ieadlng air line cumpan:cs driven equipml:ﬂt.

i THE AlR. The air transport lines are one % W THE FARM. Short of manpower, and

L 1IN INDUSTRY [hﬁmpmn-uqmppt_d engings = IN TRUCK TRAMSPORTATION. The nation
furnish dependable emergency power in g depends on truck transportation as never
“stand-by"" plants in thousands of indus- * before. Here again dependable Champion

tries and utilities. Spark Plugs excel and are preferred.

£ CIVILIAN TRANSPORTATION, War workers o oM CONSTRUCTION JOoBS., Champion Spark

dﬂmnd on [hetr own cars in driving l’lugs are ThL source of dependable per-

s groups to get them to and from work, and y formance in thousands of heavy duty in-

everyone knows Champions are a depend- dustrial engines like the one that powers
able source of efficiency and economy. these pneumatic hammers,

BACK THE ATTACK — WITH WAR BONDS
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KEEP WARM WITH BALSAM-WOOL
ATTIC INSULATION

You can keep your spivits high when the

thermometer outside {5 ow, if your house

15 free fram shivers. Balsam-Wool Insu-
lation will make your home warmer, more comfortable
—an fess fuel.

Laid in vour attic like a rug, Balsam-Wool guards
vour comfort and saves you maoney, year after
year, That's because it is the original sealed Attic
Insulation—windproof, moistureproof and fire
resistant—with quality proved in hundreds of
thousands of homes,

Balsam-Wool is sold under a money-back guar-
antec of complete satisfaction, Order now—see
vour lumber dealer about easy monthly pay-
ments or mail coupon.

&algane -/(/aa/

SEALED INSULATION

,r‘-'- 00D CONVERSION COMPANY
H Deept.210-12, First National Bank Bldg.

i 5w Paul 1, Minneasta
1 Gentlemen: T want to know mare about Balsam-

| Wool Double-Value Attic Insulation. &
1  To asmist us in giving you special information, -

1 Ple:mt cheek: I am a home owner [ ], renter D., ]

I architect D. student n, contractor X

1 -

_l
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War Work Set to Music

(Continved from page 43)

range of music is wider than that of factory
sounds, music doesn't add to the noise but
is heard plainly.

“It also is a fact that persons working in
certain degrees of noise grow accustomed
to that noise and, consequently, can hear
another sound over it. In unusually noisy
departments, special speakers pipe music
through terrific din. Plant broadcasting
equipment recently was installed in a Chi-
cago machine shop where a noise level of
approximately 105 decibels prevailed.”

Transcriptions and records are used most
generally in plant broadcasting. Auto-
matic record-changers are widely em-
ployed. A few companies have arrange-
ments with local radio stations to broadeast
programs to the workers.

In the United States, no concerted at-
tempt has yet been made to carry “music
while you work”™ programs over national
hookups. In England, however, the British
Broadcasting Corporation has special mu-
sical programs for workers which are piped
into most war plants,

The relationship between music and
work is by no means new. As far back as
1915, Thomas A. Edison conducted a series
of experiments, using the Edison phono-
graph. At one time he began compilation
of a catalog of “mood music” for workers.

One of the first American companies to
install plant broadecasting was Westing-
house when, in 1925, a loudspeaker system
was tested in the company’s plant in New-
ark, N. J. The idea iz believed to have
originated when a Westinghouse official
visited a tobacco factory in Cuba and found
cigar-makers taking turns reading and
singing from a high platform in the center
of the floor, thus keeping the workers’
minds alert and their fingers moving in
rhythm with the speaker or singer.

A scientific music test reported by the
Medical Research Council of the London
Industrial Health Board revealed produc-
tion increases of 6 to 11 percent when musie
is used. Seventy-five percent of English
plants using musie stated that it increased
employe efficiency.

J. N. Langdon and S. Wyatt of the coun-
cil reported:

“There seems to be little doubt that mu-
sic will be increasingly used as a means of
making work more attractive and enjoy-
able. In most cases, it also will result in
increased output, but even if production
should remain unaffected, the benefits de-
rived by the employees would still ;_tustl.f'y
its adoption as an accompaniment to wor,

POPULAR MECHANICS
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FOR HARD STARTING WEATHER!

58— CASITE GUARANTEES
N 2t G Ty

E\% Right now — hefore real cold weather starts,
& “o. ask about Casite’s Winter Starting ability at
your car dealer, service station, or garage.
Casite does two things which make any motor start
better—and run better. First, it cleans out sticky,
power-destroying sludge and gum from vital areas; sec-
ond, it makes oil fmc-ﬂuwing, insures lubrication of
high-friction parts.
Casite easy cold-weather starts save your battery,
save your motor, save your disposition,

Zemember.. . WE GUARANTEE

That any moter copable of being started in a warm room will stort
in the celdest weather when Casite is added to crankcase. Add Casite
oceording to instructions, If your cor fails to start, you get double
your money back by filling out guarantee certificate and mailing
to The Casite Corporation, Hastings, Michigan. Maximum refund s
£1.30 per pint, which is twice nationally advertised price of Casite.

THE CASITE CORPORATION = HASTINGS, MICHIGAN

ASITE

GET CASITE...AND GO/
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| know what Freedom means

I'm lonesome, and sort of scared.

This morning the Boas put me in this erate, and right
away I knew something was wrong. Then he seratched
my ears longer than usual, all the time with a strange,
extra-serious look in his eves.

He =nid he was going gunning for varmints, and I
started to get execited. But he =aid no, these were &
different breed. Two-legged ones. “And, Jeb,” he said,
“you're going to live with strangers till I get back. Be
a good dog aboutit." He talked a lot about freedom . . .
and how, il he didr"t win out over those varmints, he'd
prohably bhe in a erate, too, and strangers would be
shouting orders at him.

Well, I know what freadom means, and T wantit...
for me and for the Boss. I want to be free to run
through my favorite fields and woods again, Free to
noae after guail.

The Boss said he'd come back to me . . . that life
would be the same again, or better. So I'Il be waiting
= » » 0O matter how long it takes!

L) = =

Here at Remington wo are thankful that we are able to
help Unele Sam go gunning after those “varmints™ ...
1. Every working day, Remington produces chirty million
rounds of mililary small arma ammunition.

2. And, every working day, Reminglon produces more
than enough military rifies fo equip an entire infaniry
regiment af full fiphting strength.

But, after the war iz won, we will welcome the return
to our peacetime business . . . when onee again we can
serve our sportamen friends with Remington shotguns
and rifles, Nitro Expresa shells, Kleanbore Hi-Spesd
22'g, and Core-Laokt big game bullets. Reminglon Arms
Company, Ine., Bridgeport, Conn.

"iNitro Exprens,” "Klieenbore,"" and "Hi-Speed"” are Reg. U, 5. Pat. Of.;

"Core-Loks™ iz & trade mark of Remingron Arms Co., Ine.

Remingion,
@UuPINT
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Umbrella Army

(Continued from poge 25)

Those who laugh are ostracized.”

The Yankee paratroopers laugh. Theirs
is one of the most dangerous specialties in
the army, but every chutist is a volunteer,
lured by the Yankee spirit of high adven-
ture—and maybe the paratrooper’s bonus
of 350 a month. Some of the glamor goes
out in the training camps where toughness
is built-in. It is not glamorous to march
25 miles a day through the almost tropical
Carolina sand hills, carrying a 60-pound
pack, and sleep on the ground while a
cloudburst drills down on the puptent; nor
to dog-trot an hour with the sun beating
a 100-degree tattoo on the pavements of
Camp Mackall Yet they tell of one he-
man so explosive with energy that, after
a day’s routine that would kill an average
man, he sheds his jump boots after evening
mess and lopes barefoot along the road for
the love of it in the free hour when any
normal being would be flat on his back
with a book or radio for company, or just
a gal's picture. Of such stuff are Yankee
paratroopers made.

Practical jokers have a grand time in the
Airborne Command. One of the favorite
stunts is to walk up to the door of a C-47
just as one of your mates, his parachute
paclk hooked to the static line, steps to the
opening to bail out, and remark casually
as you show him wyour cwn unattached

e, "“Pardon me, is this yours?”

Ti-ley played a trick one day on an officer
about to jump. They tied up the supply-
bundle parachute so it wouldnt open,
dumped it out, and then all gasped as the
bundle plummeted down without benefit
of umbrella.

“It didn't open!” someone eried. *You'd
better not jump, sir.”

But he did. He could take it,

The paratroopers got a big laugh out of
one tail gunner who turned up missing
after a bombing mission over Africa. He
came walking in, looking plenty sorry
about the whole thing, He had awakened
suddenly from a comfortable nap in his
tail turret, thought he heard the bell signal
for an emergency bail-out, and hit the silk.

They tell another one that's hard to be-
lieve, but it's sworn to by some of the
ranking officers at Airborne Command
Headquarters., A paratrooper stepped out
the exit one day wearing hiz glasses. The
wind whipped them off. One hundred feet
down, his back pack yanked open and the
silk billowed out. As he drifted down he
spied his glasses fluttering down like a flat

(Continued to page 154)
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“We 'uns promised the blood bank a quart . ..

rechkon Paw has any?

GASOLINE DONORS CAN HELP, TOO!

Become a gasoline donor by giving your
spark plugs a "Plug-Chek."” Tests conducted by
The American Automobile Association show
Auto-Lite “Plug-Chek” Inspection Service can
increase gas mileage as much as 12%!

As simple an operation as cleaning and
regapping your present plugs may do the
trick. A proved inspection service, “Plug-Chek"
is exclusive with Auto-Lite Spark Plug Dealers.

Stop for a “Plug-Chek"” today — and if new
plugs should be installed, insist on Ignition
Engineered Auto-Lites!

THE ELECTRIC AUTO-LITE COMPANY
TOLEDO, OHIO « Merchondising Division . SARNIA, ONT.

e L]

DECEMBER, 1943

Color and condition tell if
plugs are operating properly.
Matching your plugs with those

illustrated on the “'Plug-Chek"': |
is the first step in gefting naw 3
life for “spark-weary  angines. ¥
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FILES FOR PLASTICS

= o

|
|
|
PLASTICS . . . an immense new world of in- :
dustry is advancing under the steady devel-
opment of this multi-purpose material. Many |
1 types; with remarkable characteristics;, are |
I rolling out of the engineering laboratories . . . ]
vying with aluminum, steel and other metals |
in the manufacture of thousands of products. i
Plastics finishing and fabricating call for I
various shapes and cuts of files—for sprue and
flash removal; for smoothing and reaming; |
for work in corners and notches; for hard and |
soft compositions. |
Files for plastics must have a “dry™ (not |
¥giled") HAnish; and to overcome clogging |
when used on soft or “shreddy” material, I
they need well-spaced teeth. To combat the
abragive action of certain thermoplastics, I
teeth must be hard and thin-topped to main- |
tain sharp cutting edges as tips wear down. |

FREE BOOK
"“FILE FILOSOPHY™

Tells ahout many regufir and spe-
egial purposs files: how to wuse and
fake earé of fNiles: how to salecl
The right file fer the job. Useful
to production and purchasing heads,
Iinvalunble o mechamics, Toslmak-
ers, dlempkers, saw Tilers, repair-
men; mechanical ““traipos.™

NICHOLSON FILE CO.,22 Aearn 5.

Providence 1, RO U, 5. A
{Alsa Conedign Pland,
Port Hope, O, )

NICHOLSO

o
FILES Vo *os

MADE ML A |
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pebble in the old swimming hole. He
grabbed them and put them back on.
Another authenticated yarn is that of the

fighter pilot who came down on a New

Guinea field with his landing gear erippled,
made a bad bounce and pulled up again.
At the top of the rise he bailed out, but
too close to the ground to open his chute.
Below him his plane crashed, exploded,
and the blast blew the chute wide open.
He landed safely.

Captain Tipton is another who led a
charmed life on an anything but charming
day. He was at El Guettar with the infan-
try and armored forces on April 1 when
they were fighting eastward to meet the
British Eighth Army.

“The air was full of butterfly hombs and
500 pounders,” Captain Tipton related.
“The Germans timed their attacks precise-
ly, and would send their bombers over just
when our planes were heading back to base.

“In one of those intervals we saw 14 sil-
ver Heinkels coming over. They were
beautiful if they were German, but there
wasn't time to admire them. I was in a
jeep, and told my driver to take cover. I
looked around for a fox hole but couldn’t
find any. I did find an eighteen-inch de-
pression in the mud left by a tank track,
and dropped in it. My driver ran back to
the car just as a 500-pound bomb plumped
into the ground 25 feet from where I lay.
It lifted me off the ground and dropped me
back, dazed, but unscathed. The bomb left
a crater 18 feet wide and five feet deep.

“The driver was not in sight. For 30 min-
utes I hunted for him, but there was no
trace.

“Later the same day [ was driving a jeep,
alone, when a shell hit under it. I thought
it was a land mine, but some fellows nearby
saw it fall and the jeep rolled over it just
as it exploded. It knocked the gas tank off
and wrecked the jeep, but it didn't catch
fire. I wasn’t seratched.”

Despite the extra hazards of their pro-
fession, the paratroopers on their baptis-
mal adventure in Africa sustained casual-
ties at a lower rate than any other branch.
The dash across Europe ended in Algeria
with nine out of 500 killed—none in jump-
ing: four died in the ambushed plane, four
in a truck, one was shot accidentally; 69
were wounded. Failure of parachutes
doesn’t happen. In 400 jumps 17 men were
injured, none kille

A paratrooper is a highly and expen-
sively trained scldier, and the army is in
need of more like him—particularly offi-
cers. Consequently he is well cared for and
thoroughly schooled in how to take care of

(Continued to paoge 158)
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PROTECT YOUR PRECIOUS MOTOR

Your car, truck ond Iractor mofors are precious.

They musi be watched. profected — their long life
insured.

Waich the pision rings, especially. At the first

among farmers from coas!lo coast. They've proved
their economy, long life and dependabllity —under
every farm condition.

It will pay you io specify Stesl -Vents — whenever
slgn of oll-pumping or less of power, insiall new  you install rings.
rings. They'll save oil and fuel. and check cylinder
woar

Hastings Steel-Vent rings enjoy wide prefarenca

HASTIHES MAHUFACTURIMG COMPANY, HASTINGS, MICH.
., Hastings Mig. of Canada, Ltd., Toronto
It's a privilega to buy War Bonds
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4 /7 [STANLEY ]

Know How to Sharpen
Plane Irons or Chisels

Unnecessary grinding of chisels and
plane irons wears them out prematurely.
If they have simply become dull in use,
whetting will restore the sharp, keen edge
desired.

GRIND THEM ONLY WHEN
1.The cutting edge is nicked.

2.The bevel has become blunt due
to whetting at the wrong angle.

3.The bevel has been rounded by
careless whetting.

Tools are wital to Victory. Care for
them and use them properly —to make
them last for the duration — to avoid waste
of scarce metals,

Complete instructions for grinding and
whetting edge tools are included in the
STANLEY TOOL GUIDE, a 32-page
handbook for the home craftsman. Simple
explanations, thoroughly illustrated, tell
how to use and conserve all types of tools,

Write for your copy rada':\*‘\«\
STANLEY TOO I.S

DIVISION OF THE STAMLEY WORKS
108 ELM STREET

New Britain, Conn.
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himself. Before he makes his five gualify-
ing jumps he is taught all the army knows
about how to land safely. The principal
hazard is a broken limb. A common cause
of bad landings is the tendency of the chute
to sway, putting the unskilled jumper down
backward. One way to avoid it is to pull
on the forward lines during the fall; this
spills air from the front of the umbrella
and enables the jumper to fall forward.
Picking a nice place to land is a happy idea,
but not practicable. Approaching the ob-
jective, the pilot of a troop carrier drops
to hedge-hopping level, cruising at about
145 miles an hour. About three minutes
from the goal the plane levels off at 300
feet and the red “ready™ light shows at the
cockpit door. Over the objective, the pilot
turns on the green light; then it iz up to
the jumpmaster. There is no second pass
over the objective in combat. In 10 sec-
onds 18 men pour out. They may control
their forward fall, but there is little chance
to pick a soft landing in enemy country and
in darkness.

A few recommendations for “safety first”
were given the trainees at Camp Mackall
by Lt. Col. H. H. Cartwright in a memo-
randum on jungle landings: “The first es-
sential is to put yourself down with the
minimum of damage. The methods vary
according to the ground. In forest, remem-
ber the trees are hard, and avoid them as
far as possible. Do not try to land on top
of a tree. The branches or broken ends are
stronger than the fuselage covéring your
bones or glider.

“In bamboo forest, come in slow, and try
to sit on top of a clump. You will be strong-
er than the bamboos, which are wvery
springy and strong in bending and will act
as a cushion. It is not likely any will come
through and impale you. Only on beaches
should an ordinary landing be attempted;
then make certain the sand is hard., Sev-
eral in Malaya landed on guicksands and
were drowned.”

Normal technigque for the paratroopers
is to bail out and seize an open area, then
reinforce it with troops and peeps and small
guns landed by glider when the field is
under control. These big gliders, opening
up in front to accommaodate the quarter-
ton peep, are towed by the C-47, which has
a cable wineh in its tail and can tow the
glider aloft from a standing start or by
flying pick-up, although the latter method
is not yet standard practice.

Mortars, hght machine guns and the

‘famed “bazooka,” go with every battalion,

The paratrnopers were among the first to
spring the bazooka on the Nazis, and it

(Continued to page 138)
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HEN the box says “developed at

' . the Gilbert Hall of Science," you
Ws. know it's on the beam . . . crammed with
fun and action! American Flyer Trains—

those spectacular “Hot Shots" that re-
¥
the world's greatest 10y  produce the thrilling “choo-choo” sound

. . flects of 1 in . . . the f all-
factory is fully enlisted for 50 kil v o s

= Gilbert Chemistry sets . . . and other
war Pmd I.I-Cfl on... bl.l"‘ f?r’ Gilbert seientific wonders.
from unrationed materials  Because Uncle Sam needs metal for war,

. . American Flyer Trains and Erector sets
are ’h" :ﬂ'ﬂﬂﬂg frﬂm H'E cannot be made this year. But perhaps

GILBERT HALL of SCIENCE  vou can think of some older boy in your

neighborhood who had a set he has out-

W grown .. .and Dad can get that set for you
this Christmas. Start your search right

PRESIDENT now! Also, visit your local toy store and

The A. C. Gilbert Company ask to see other Gilbert Products.

When in New York, visit the Gilbert
Hall of Science—5th Ave, at 25th St

The Army-Navy “'E" Flag, won
by Gilbert workers for high
achisvement inwar production,

It's a snap to build thrilling action
models with Erector Junmior . . .
bridges, cranes, airplane ride, dozens
of others. Fascinating array of
punched strips, wheels, axles and
other exciting parts. Made of wood
—like famous mosquito bomber
Parts fasten together with big, easy
m-gri;_)dgin-pcgn. You don't need a

“They're keen...these
Gilbert POLARIZING
MICROSCOPES

You open the door to a new
wonderland of Nature's hid-
*den colers with a Gilbert
Polarizing Microscope. Ob-
jects appear 150 times
larger. They blaze forth in
.startling colors never seen
with the naked eye or
|| ordinary microscope. Each

specimen brings new thrills.

‘Here are Burton Feinerman and Hans
Mark, who won $100 for chemical research
this yenr, More boys have won fame and
big awards with Gilbert Chemistry Sets
‘tujrw Wi ki miu fh'ctm
. sets.” Write messages n
?he chemical weather flag. Hundreds
stk 1 . reTy
for details on $200.00 in cah swards NO. & DOUBLE FEATURE,
offered to boys doing most important re-  DOUBLE FUN LABORATORY |
search in in 1944, Address Bhtwdgﬁ-mdm ubl:;

ﬂu:h‘tlrmmm-
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UNBEATABLE
COMBINATION

for easy
hack sawing

TUF-FLEX
Super-tough,
super-flexible

EVEM IF you don't
B j.ve o Millers Falls
hack saw frame, you
can  make sawing
easier with the right
blade, for it's the
blade that does the work. For general tinkering in
the home or at the workshop bench — or for off-
and-on maintenance use on a wide varety of
metals — you can't beat Tuf-Flex. Like no other
blade, it tackles tough toal steel, BX, pipe, or hard
angle irons —and walks through them all in the
same casy way. Won't strip, won't break, For
steady cutting of one type of work, vou'll prefer
Millers Falls Blu-Mol blade . . . but for general wse
on different materials, Tuf-Flex is the choice; a
single blade will probably serve you for months.
B, 10, or 12 inches long; 14 to 32 teeth per inch.

x—
N\
25 q}}»

FOR REAL hack-sawing ease, you need both the
Tuf-Flex blade and a good frame. Finest of all
popular-priced frames is Millers Falls Mo, 48 —
not expensive, a quality frame without frills. Un-
usually rigid, fine balance; comfortable plastic
handle, guarded pistol-grip, checked for firm hold.
Frame iz polished, nickel-plated, and buffed —
you'll be proud of it. Adjustable for 8, 10, or 12
inch blades.

MILLERS FALLS
a TO DLS

MILLERS FALLS A Greenfield, Mass.
COMPANY v USA.
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proved one of the great secret weapons of
the war. It can penetrate any tank it has
met, and burn out all life within it.

Algeria and Tunisia were high school for
the Airborne Command. That they learned
the game well is testified by one high officer
who said: “One company of our parachut-
ists was worth any three companies of in-
fantry in Africa.”

They have that to live up to when the
great armada of airborne troop transports
rains fighting Yankees down on the en-
emy’s home grounds in the last inning.

If the Axis Uses Gas

(Continued from page 31)

The mortar thumps nine times, and an ex-
act line of smoke, bursts spaced as evenly
as though marked off by a tapeline, begins
to obscure a half-mile front on the water.
To keep the smoke there, the crews could
traverse back, dropping the next rounds
in the spaces between those nine bursts,

Smoke is used to blind the enemy or hide
yvour own operations. To obscure rear in-
stallations, the C.W.S. uses a mammoth
smoke generator, like a steam roller on
rubber tires, that throws out enormous
quantities of smoke and has been known
to obscure objects 15 miles away. Its smoke
is harmless. Vaporization of special oil and
water creates a persistent, blinding fog.

More familiar weapons of the C.W.S. are
the incendiaries. Col. G. J. B. Fisher of
that service has declared that incendiary
bombs were more effective in damaging
Germany's Ruhr than high explosive. One
novel incendiary is a 6-pound oil bomb,
trailing long muslin streamers—like dis-
heveled hair—to make it fall nose down.

Newest of the flame throwers uses a
mixture of gasoline and a chemical jelly,
an adhesive fuel that sticks right on the
target and continues to burn when the jet
iz turned off. A spark-plug switch sets off
the weapon.

“Heat inside a pillbox covered with the
burning fuel soon would become unbear-
able,” officers assure vou, and yvou can be-
lieve it. Even in the open air, and a good
30 feet to the side of the cascading fire, you
feel the heat from an open furnace door.

Chemical warfare isn't new. From bibli-
cal times armies have used flaming oil
and resin-straw fireballs as incendiaries,
Aeneas, the Trojan king, about 360 B.C.
employed a fiery composition of pitch, sul-
fur, tow, resinous wood, and other sub-
stances easy to ignite and hard to exun-
guish, to pour upon besieging armies trying
to scale the barricades.

{Continued te page 160)
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"HOME WOULDN'T
BE HOME WITHOUT
A HARLEY-DAVIDSON” ()4

HARLEY-DAVIDSON MOTOR CO.
Dept. P, Milwaukee 1, Wisconsin

Please send at once free copy of 24-page \
“Enthusiast” Magazine, filled with motor-
cycle action pictures and thrilling stories.

Ciry. (o} SEALE e -

-----..-----;._.-‘&
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“Yankee™ Fine Mechanics’ Tools
have contributed to the efficiency of American
production for nearly hall a century . .. are now
working day and night to speed the output of war.
Without proper care, however, no fine tools can
withstand the punishment of all-out production —
and “Yankee™ Tools are no exception. Their inge-
nuity will save time and trouble on the job —if
you take the time and trouble to “Treat "em Right!™

"YANKEE" TOOLS

make good mechanics better
Morth Bros. Mfg. Co., Phila. 33, U.5. A.
Established 1880

Makers, also, af “Yankes-Handyman" Tools
i ‘ | )

Refusing smokes and chocolate bars,
Trading batteries from the tars,
This chieftan made them wonder why,
But now they see he's a clever guy.

CBRIGHTSTAR)

o BATTERIES

Jug,
k‘e‘:irr;;‘: AR Y|
- ﬂlmwp'

o~

Youcan't buy them as before
‘When it's over there'll be mara
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Before 400 B.C. the Spartans used gas,
melting pitch, charcoal and sulfur and al-
lowing the wind to blow its fumes onto the
enemy. Some similar composition was used
to “gas” at least one city in our Civil War.

And, as with every effective weapon, fire
and gas have been decried as “horrible”
and “inhumane.” It is a lamentable truth
that if they were not, they would not be
effective. In the 12th century, efforts were
made to outlaw the crossbow; gunpowder
later was called the enemy of chivalry.
Fire and gas weapons bring like criticism.

Men of the Chemical Warfare Serviee
gravely doubt the enemy has any secret
gas; by studving the destination of raw
materials, chemists feel they can determine
what the enemy is up to. If he hasn't used
gas vet, it may be because he has not found
gas to his advantage—or because he fears
the consequences. A view of our prepara-
tions, and of the skill of such officers and
men as those at Edgewood, shows the en-
emy has reason to be afraid.

Spy Trap
(Continved from page 5)

alone with a package of cigarettes to think
it over. That sort of a primer usually starts
the truth fowing.

Vigilant citizens have been effective “lis-
tening posts” in the FBI fight against sab-
oteurs and spies. Last year the people sent
in 282,000 tips of suspicious incidents, and
of course many thousands proved harm-
less, One “spy” seen watching a war plant
through a telescope turned out to be an
18 year old lovelorn youth trying to spot
his girl friend in the factory. Nevertheless,
the alertness of the citizenry has brought
many a dangerous Nazi into custody,

The curicsity of a New England aerial
photographer brought about the capture
of the mysterious “Heinrich,” the last miss-
ing and unidentified figure in the Duguesne
spy ring. When Edmund C. Heine ordered
250 aerial photographs from him, the cam-
eraman became suspicious and notified the
FEI of the large order. They sprang the
trap, found Heine was the “Heinrich” who
had been furnishing the spy ring with in-
timate details of our aireraft production.

At this moment there is reason to believe
that a new group of saboteurs is being
trained at the German high command's
special school, and that some of them will
attempt to enter the United States.

Keep your eyes and ears open. Don't
tattle on your neighbor just because he has
a German name or because you don't like
him. But if you have grounds for suspi-

{Continuved to page 162)
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VWHICH BREAK OUR HEARTS

LETTERS!
—THE PILE 1S GROWING =

—letters from Privates, Corporals, Colonels,
Generals, Seamen and Aﬂmlralsl%'nm Wacs,
W;ﬁm, S.pa.rs « . . from everybody . . . every-
where,

Their urgent pleas strike a universal note
... they say in effect:

I Eenow of only one portable radio that will
do the work out here—they say, writing from
Africa and Alaska ... from Australin and the
South Seas...from all over ;.h-e"ﬁnlobe—mﬂy
one . ..and thot is your Zenith Transoceanic
Short Wave Portable Clipper. My folks tell me
they have tried everywhere to obtoin one with
no success. Can you help me?

.+ » 50 these letters come to us.
To each request must go the answer “No'—
an unwilling “Mo"—and our re that this

must be so. We were over 100,000 sets oversold
on this cne model when we ceased eivilian

production for 10005 war work.

Nnthinﬁlwau]d lease us better than to have
a great plenty of se justly famous portables
to ship to all who need them—especially at this
Christmas season—when_our thoughts turn to
loved ones everywhere, For our soceanic
Portable Clipper is a real friend to the men
and women in the service. Those who man-
aged to get them early feel themselves for-
tunate; they are the envy of their friends!
zeButz}*l THESE PORTABLES MUST WAIT. ;I'he entire

nith organization is now engaged in giving
all its eﬁgif-‘r:s to the makin uig tremendous
quantities of urgentl radionics* ma-
teriel for the armed forees. These things must
come first—even ahead of the tender link with
home which a personal radio provides for the
fighting man far from friends and family. Thus
we help to speed the d “absolute Victory™
—help to bring closer the next real American
Chr -+ . with *Peace on Earth—Good Will
to Men"”, .. when families shall be reunited—
and when home life can once again resume the
even tenor of its ways,

ZENITH RADIO
CORPORATION
CHICAGD 29, ILLINGIS

RADIOMNIC PRODUCTS EXCLUSIVELY—
WORLD'S LEADING MANUFACTURER

DECEMEER, 1943




Dear Jack:
I shot this Indian

‘while it was getting the works
here on the proving grounds. It's
an experimental service test model
== & shaft-drive job that's a hon=-
ey, like all Indian Motoreoycles.

The boys who put these machines
through thelr paces tell me they
get a real feeling of safety out
of the emsy wey an Indian handles
and its ability to stand up under

really tough going.

When the war's over, Indian's
going to have a motorcyele that'll
make your eyes pop. After what
I've seen here, I'm going to ride
one, believe me!

INDIAN MOTOCYCLE COMPANY, SPRINGFIELD, MASS.

% % TO BUY AN INDIAN LATER % *
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cions, if you sincerely believe that he is a
menace to America, call the nearest Field
Office of the Federal Bureau of Investiga-
tion, which number can be found on the
front page of your telephone directory. If
it is a matter of extreme importance, eall
Washington—National 7117. The FBI is
ready to listen and to act.

Giant of the North

{Continued from page 11)

“penstocks” or separate halves which
turned away from each other and formed a
“¥." The ends of the “Y™ led into turbo-
generators so that two of these whirling
machines shared the huge downrushing
column of water.

Before the flow could be started, how-
ever, it was necessary to blast the plug of
the tailrace, or channel, dug from the pow-
erhouse to the bed of the river so the tor-
rent could continue its flow downstream.

A network of holes and tunnels was dug
into the rock harrier which cut the tailrace
off from the river bed. About fifty tons of
the most powerful dynamite were planted
in this plug which consisted of about 18,000
cubic vards of solid rock.

At a given signal the tremendous charge
was set off and huge masses of rock hurtled
through the air, some damaging the forms
of the still unfinished powerhouse. Some
said they felt the shoek 50 miles away.

The blasting of the tailrace roughly com-
pleted outlines of the huge project and the
turbogenerators were put to work in pairs
as fast as they were completed. Before the
first pair of waterwheels was whirling,
linemen had braved 30 and 40 degree below
zero temperatures and buffeting winds to
mount high in the air to string cables and
conduits to carry the current to the alu-
minum plant downstream.

Until current began to flow from Ship-
shaw, a small aluminum plant was operated
by a smaller hydro-electric development,
In preparation for the tremendous power
from the new giant of the north woods, the
aluminum plant had been greatly enlarged.

Month by month, as sections of the big
development upstream came into action,
the production was stepped up and alumi-
num ingots Howed into airplane factories
in an increasing siream.

Many of the exploits of English, Cana-
dian and American planes which have filled
the newspapers would have been impossi-
ble except for the power supplied by the
gigantic secret plant set up in the wilder-
ness of snow and ice. Except for Shipshaw,
the aluminum would not have been avail-
able to construct the planes.

POPULAR MECHANICS
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Make the most of your present camera! Take
good care of it, and conserve viwal film by
making each picture a good picrare. Afrer
Victory Argus will make new cameras . .
employing the new technigques and extensive
experience acquired in War Production.

\E=

AWAIDED TO FLANT 3
OFTICAL DIVTHOH

"Good Pictunes”

Maoke the best vse of your present egquip-
ment — learn mera obout lenses — films,
filters and composition. Send 25c¢ today
for this 56-poge booklet. Write Dept. 5.

DECEMEBER, 1042

Dear Mayzo: I've seen a lot of the world since
I last talked with you, but none of it looks

as good as home , . . those pictures you sent
look mighty good to me . ..

FINE AMERICAN CAMERAS
PRECISION DPTIEAI. INSTRUMENTS
AVIATION RM;IQ EQUIPMENT
BUY WA.JI? BONDS

us

T

INDIUSTRIES INC,

dr

N

INTERMATIOMNAL

ANMN ARBOR

MICHIG AN

163



Please use CASCO GLUE
for essential repairs only

One of bundreds of ways glue is going to war, Photo
showws thres of 500 giant CASCO-glued laminated wood
beams built to Navy Specifications by Artwell Const,
Co., Giuwe Fabricators, Seattle, Washingion.

® 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,screens and necessary homeequipment.

Today it’s fight. Plenty of time and plenty,
of glue for fun—tomorrow.

CASCAMITE Resin
Glue for waterproof
gluing. CASCO Casein
Glue for water-resis-
tant gluing. 10¢ and

larger sizes at hard-
WALE BLOIES.

REPAIR GUIDE!

CASEIN COMPANY OF I.H.EIIIE:-I. Dept. PM-1243
350 Madison Avenue, New York, N. Y.
Send me the literature checked.

O *GLUING GUIDE". Complete directions for both glues.
Orver 80 home workshop and repair jobs.

NAME ____

ADDRESS
o e Save 2¢ —Stick coupon on penny postoard ——————
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“Radio Heat” Dehydrates Foods

Removing 99 Percent of Water

With radio-frequency energy, the mois-
ture content in compressed vegetable
blocks is reduced to one percent. Foods
dehydrated by ordinary hot-air methods
retain about five percent of moisture, in-
volving danger of spoilage in the tropics.
Tests indicate that vegetables dehydrated
by the eleetronie method will not spoil in
hot, humid climates over a period of one or
two years. The “radio heat” is applied after
80 percent of the moisture is removed by
conventional methods and the dried food
compressed into blocks. Short-wave en-
ergy further reduces moisture content
without toughening or blackening the veg-
etables, a condition caused by excessive
treatment with hot air. The vitamin con-
tent of the foods subjected to electronie
drying in a partial vacuum iz said to be

unusually high. 2
(77
Fire-Fighting Unit on Flatcar
Protects Shipments of Qil

To help insure the safety of war ship-
ments, particularly oil, along the right of
way where local water supplies are lack-
ing, a fleet of fire-fighting cars has been
Central
road. They will be stationed at points stra-

") fegic to the movement of petroleum sup-

plies to the east. Each car consists of a
ocomotive tank tender on one end of a
tear, covered with a housing. The tank
holds 8,000 gallons of water, pumped by a
gasoline pump on the flatcar. The water
may be applied as a spray, creating a
blanket of steam to smother the flames, or
mixed at the nozzle with a chemical that

produces a foam. 6‘ f __-?

Lacquer Made From Potatoes
May Coat Postwar Car

Starch acetate, a compound made from
potatoes, formic and acetic acid, may be
applied as a lacquer to coat postwar auto-
mobiles and other products. The new lac-
guer, which has yet to advance from the
laboratory to the factory stage, is a chem-
ical relative to the cellulose acetate made
from cotton and wood pulp and which is
used to make rayon, plastics, lacquers and
other products. Starch acetate will prob-
ably not be suitable for solid plastics be-
because it is brittle. It can be used to make
water-resistant adhesives, cements and
binders as well as lacquers,

{[Warplanes spend scarcely more than

three pe:rcent of their,tim
e, e Bty O 3

POPULAR MECHANICS
a JW
b (P Likay



THERES
BEEN

4
&/6
CHANGE

Things are different now. Dress is more
practical, machines more efficient, transpor-
tation dependable. Much good has come
from change.

There’s been a change—a striking im-
provement—in tapered roller bearings, as
well. Tyson took the old-time conventional
bearing, and found the way to add an aver-

Q//Sm
L THE ROLL
COUNT THE ROLL®

age of 309 more rollers around the raceway!

Think of it! More rollers—more load-
carrying capacity. More rollers—longer
bearing life. More rollers—a better bearing.
You have only to ask those who have given
Tyson "“All-Rolls” Bearings a thorough
workout under the most trying conditions.
The big name in bearings today is . . . TYSON!

% TYSON BEARING CORPORATIOMN, MASSILLON, OHID

TODAYS { HEAVY-DUTY BEARING

% BUY MORE WAR BONDS %

DECEMEER, 1043
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(Feeatly Fnc 2l

It's “that little more” that
brings success in life. So with
pipes. A Royalton adds that
extra something to make a good
tobacco taste better., Because
this greater sausfacuon brings
enduring pleasure, a knowing
smoker and his Royalton are
seldom parted.

Gift suggesiion: give
Bime a Royalton Silver
Crown . . . Write for
booklet PM showing
Silver Crouwn Maodels,

Royalton

CLUBMAN

ROYALTON s
Silver Crown
L A raf'}r(r;.;:-.i

Wherever Better Pipes are Sold

HEMRY LEONARD & THOMAS, INC., OIONE PK., M. Y.
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Paint Recovered From the Ai
Eases Shortage of Primers
Thanks to an experiment a decade ago
with a $12 cider press, millions of gallons

literally “from the air.” An engineer of the
Plymouth Division of Chrysler Corporation

‘#{ﬁd‘ '/f ;l___j'_"',__.“‘_‘_“_—._ / inf scarce paints are now recovered almost

INE developed the process. In spray-gun paint-

ing, the tiny particles of paint that charge
the atmosphere of the paint booth are car-
ried away hy a continuous water curtain.
But the engineer, curious about the possi-
bility of 1-£:claimiug the paint thus floated
away, subjected the spray-laden water to
! the cider press, and “squeezed” the water
out. The resulting product, to which a
thinner was added, was so similar to new
paint that experts in the laboratory, asked
to test it, demanded: “What's the com-
plaint?” Such reclaimed paint is now oh-
tained by the drum at the Plymouth re-
claiming plant. Often the reclaimed ma-
terials are made from extremely scarce raw
materials, so the paint reclamation process
becomes of immense importance to the war

effort. 7/ é’/ Z ?

Automatic Gear Shift for Tanks
Increases Speed of the M-5

Greater speed and maneuverability of
lightweight M-5 tanks used in the invasion
of Africa are due to an automatic gear shift
similar to that used in automohbiles, The
shift, never before used in a military ve-
hicle, enables the tanks to operate at sus-
tained speeds without slowing down to shift
gears, It also gives the driver more time to
concentrate on tactics during combat. The
engines and transmission systems for the
M-5 were developed by General Motors

Corporation and are almost identical with
mﬁiE‘ﬁs-Eg_-in Cadillac automobiles. y
3,

irl

Safest Child Is Louisiana
Five to 14 Years of Age

If you're a girl between the ages of five
and 14 years and live in Louisiana, you're
the safea't person in the United States, Sta-
tistics in “Accident Facts,” vearbook of the
National Safety Council, prove it, Louisi-
ana wme safest state last year in
all types of accidents, and figures show that
the age group between five and 14 has the
lnwest accident rate, Furthermore, girls

jre tless often tha 8.

¢

fire go er of a P-40 Warhawk at
nurma] speed with all guns firing has been
compared with a 13-ton tank hitting a brick
wall at more than 30 miles an hour.

POPULAR MECHANICS



TO DOUBLE PRODUCTION OF WARSHIPS!

Wm{ remrd-brea]dntgh frequency, these days,
flashing axes bite through stay-hawsers on
the launching ways of the Defoe Shipbuilding
Company at Bay Ci‘tiy, Michigan . . . sending
another and another destroyer escort ship for the
Navy sliding down to blue water.

These are the famous DE fighting ships whose
terrific execution among the U-boat wolf packs has
helped bring the submarine menace under control,

Welded into one 750-ton piece of steel, more than
300 feet in length, the sturdy

beginning to end dgives remarkable advantages
in saving time and labor costs. Among results
obtained by Defoe engineering methods is the
doubling of production per man bour—with twice
as many ships being built at balf the labor cost
per vessel!

Until the Axis is defeated, the full facilites of the

Defoe organization will be concentrated exclu-

sively on all-out production for Victory.

But tomorrow, when Peace is restored, the
rience and improved tech-

hard-hitting DE type ships are

niques learned in war work

built upside down and then
“rolled over” in their cradles
to complete their equipment.
‘This unique Defoe method of
building ocean - going ships,
eliminates the need of con-
ventional ship scaffolding
and by enabling workers to
stand over the job from

DEFOE SHIPBUILDING

"Next to our immediste task of
building waribips faster and faster,
the first responsibility of Defoe is
mufh# For postavar operafion ¢ bat
will provide the maximaum of gain-
ful employment.™

Haray J. DEFORE
Pounder Defoe Shipbuilding Co,

‘t:{:ur-uui'.m1;".__.-'ltH BAY

DECEMEBER, 1043

CITY.,
/R ks e

will be used to create new
high standards of quality,
value and economy in finer
products for the consumers
of America,

* * *
mﬂmﬂlﬁ“—lﬂf WAR BONDS

@rs take moere than 10%
of their pay In War Bonds

MICHIGAN

Renewal Citati o adoraly
E Award won by Dafos worbers

k|
Ships for Victory
Servants for Peace
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Ploase aond MY copy of the Smeoth-0n Book.

Those boiler leaks,
cracked pipes, loosened
joints, fixtures, handles,
bolts, screws, can all
be remedied promptly, inex-
pensively, securely —without
having to wait your turn for
a busy mechanic or repair-
man. Just get vourself a can
of SMOOTH-ON No. 1—the
handy iron cement, and tackle
the job yourself. No previous
experience mnecessary. No
heat. No diffieult processes
to learn—just follow simple
directions. Smooth-On is al-
ways dependable, makes du-
rable repairs. Popular with
mechanicz, plumbers, repair-
men since 1894,

You'll find any number of con-
venient uses for Smooth-On
in home, garage, shop. Little
jobs and big ones, From tight-
ening loose tool handles, cas-
ters, drawer pulls, to repair-
ing eracks and leaks in pipes,
tanks, radiators, auto cylin-
ders, crank and gear cases, ete,

Get This 40-Page

FREE BOOK

Shows you how to save time and
money and get repairs done right
when vou nesd them most, Easily
followed directions. 170 diagrams.
Handy index. Fita the pocket. Yours
for the asking—just mail the coupon.

_____ SEND NOW = e
SEmooth-On Mig. Co., Dopt. 37,
740 Communipaw Ave,, Jersoy Cliy 4, W, J.

“'Sticky”’ Bombs Wear Mittens
Coated With Adhesive ';’Z;E:}f? ,

British war workers covering gloss antitank bombs

Antitank “sticky” bombs, a secret weap-
on recently made public by British au-
thorities, are made of glass globes encased
in woolen mittens. The globes hold a pow-
erful explosive and the mittens are soaked
in a special adhesive. They are carried in
a protective jacket which is removed when
the bomb is thrown. The bomb sticks to the
target and detonates in a few secongls,

W
Small Jap Sub Carries Freight
Lashed to Open Deck

Unarmed cargo submarines are used by
the Japs in the South Pacific to supply iso-
lated troops, according to Col. Conrad H.
Lanza. The undersea freighters are of 400-
fon and 1,000-ton sizes, the smaller carry-
ing about 40 tons of freight and the larger
nearly 400 tons. Part of the freight is lashed
to the decks of the subs. 7 w/ 4‘%
Telegrams Sent by Light Wave

May Replace Wire Service

Beaming telegrams by light waves may
replace present-day wire transmission aft-
er the war, according to E. E. D'Humy,

vice-president of nion Telegraph
ompany. e new device, called telefax,
incor s some of the principles of tele-

vision and reproduces the original message
prepared by the sender. Telefax would not
only lower rates, but would reduce chances
for error, Mr, D’Humy said.

POPULAR MECHANICS
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in rubber boats
powered with Evinrudes

On many fronts . . . in many ways . .. large, capa-

cious rubber boats serve our Navy and Marine

Corps. Before launching they are compact “pack-
ages”, casily handled, stowed, transported. Quick-
ly the hulls can be unfolded . . . swiftly their com-
partments are inflated o plump buoyancy . . .
motors are secured on special stern brackets . . .
and they’re set to go!

In a brief period a fleet of them can be readied for
dury. With load capacity of several tons, they are
used for rearming and refueling operations at ad-
vance bases. In landing operations, such a boat car-
ries eighteen men, battle equipped,
through heavy surf and over coral
reefs. Highly maneuverable and
amazingly light in draft, they can ~
be operated in shoalest waters.
They are driven by powerful, full-
reversing Evinrude "Lightfour”

& OMLY FIGH'I'I:NG DOLLARS COUNT . . . BUY MI:.HtE. IGNEE

DECEMBER, 1943

motors specially developed for this service,
To meet the varied requirements of amphibious
warfare on every front, Evinrude engineers have
perfected numerous new developments and appli-
cations of outhoard power, many of which have
advanced the peacetime outboard motor into new
fields of usefulness. Today these developments —
and every motor we build — belong to America's
armed forces. After Victory they will be yours... for
your greater enjoyment of every hour on the water!
EVINRUDE MOTORS, Milwaukee 9, Wisconsin

Evinrude Molors of Conoda, Pelerbora, Conoda

! EVINRUDE

OQOUTBOARD MOTORS
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FOR GLIDER

BUILDERS

One of the most significant developments of war
has been the extensive and remarkably successful use
of the glider. When Victory is won this useful craft
undoubtedly will play a most important part in
peacetime transportation,

Gliders are built rapidly and in volume by plants
which specialize in this construction. Many of the
tools used are made by Disston and include Disston
hand saws, back saws, doverail saws, compass saws,
coping saws, circular saws, band saws, hack saws,
files, mitre squares, bevels, gauges, levels, cabiner
scrapers and orhers.

When you require tools for emensial purposes, see
your Hardware Dealer, and ask about tools by
Disston, Here is the finest hand saw in the Disston line:

DISSTON D-42 .
el

Victory-lightweight Straight-back pattern. Made in
26-inch 7,8, 10, and 11 points cross-cut, 5M points rip.

MAKE TOOLS LAST with the help of the ®mpusye
Disston Saw, Tool and File Manual —
FREE from your Hardware Dealer, ot write |
for your copy. o

HENRY DISSTON & SONS, INC.
1211 Tacony, Philadelphia 35, Pa., U.S.A.
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Bullet’s Caliber and Metric Slze
Easily Translated to Inches
Both the designations “caliber" and
“millimeter” refer to the size of the bore
of a machine gun or cannon, and thus to

the size of the bullet it can shoot. A milli-
meter, one thousandth of a meter, is equal

to 0.03937 of an American inch, Thus, a
20-mm. bullet is a little over seven-tenths

\“\of an inch thick at its base. Not the base

mf the shell, which is ejected at the breech

\'

“ the base of the bullet,

the gun, but the bullet itself provides the
mea;.m ement, Caliber is designated in
terms of inches. A .22 caliber, for example,
is just over two-tenths of an inch thick at
The .50-caliber bul-
let measures five-tenths, or half an inch.

A
Food Yeast Grown in a Day

Augments Diet of Allies

Limited guantities of food yeast, or nu-
tritional yeast, are being shipped to United
Nations nationals to augment diets too fre-
gquently lacking in proteins. Source of the
yveast may be cultures fed by molasses and
ammonium sulphate or brewers' veast,
with the taste of beer removed. Full-grown
food yeast contains 45 percent protein, and
is high in vitamin-B content. One and one-
half ounces of veast are eguivalent to two
eggs in protein content, and half an ounce
can supply the daily B-complex require-
ments of the normal diet, Annual produc-
tion of food yeast, about 4,000,000 pounds, is
to be increased for the benefit of our allies,
and liberated nations. Nutritional yeast

can be grown in 24 hours. WJ/—?
'd

Fence Post Becomes Gun Mount
By Use of Scrap Metal Base

Fence posts, tree stumps—indeed, any
piece of timber from three inches to two
feet in diameter—may be used as an anti-
aireraft mount for the .50-caliber machine
gun by use of a home-made device utilizing
scrap metal, Basis of the mount, described
in the “Field Artillery i!uurnay’ iz a one-
foot piece of four-inch angle ifron. Two
pieces of chain are attached near either end
in such a way that they can be snugged up
tight by turning a pair of wing nuts. These
clamp the device to the wooden mount.
Across one end of the angle iron is welded
a circular plate, grooved to receive a flange
projecting from a second, freely rotating
plate. The two are pivoted on a bolt pass-
ing through their centers. On top of the
second plate are welded a pair of forked
arms, serving as supports for the gun. Only
18 inches long and weighing 25 pounds, the
mount is readily transported. A

o Wa 24
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Ingenious New

Technical Methods

Presented in the hope that they will

prove interesting and useful to you.

[ 7 A &
- 2 -
> | w

Er 4

e 1

Molten Metal Sprayed on Wood
Patterns Prolongs Their Life

Molten metal sprayed on wood foundry
patterns by a compressed air gun provides a
Rrglective cm“ingh against sand wear on the

nished surfaces, thereby prolonging the life of
the pattern and eliminating costly repairs.

The metal may be sprayed directly on the
untreated wood surface of the pattern or core
box. If the wood surfaces are hard or close-
grained, a shellac primer is first applied, the
metal being sprayed on before the shellac dries.
The thickness of the metal coating is about
5 thousandths of an inch.

The spraying equipment consists of a
portable, self-contained gun-type sprayer which
meltsthemetal and is thermostatically controlled.

We hope this has proved interesting and
useful 1o you, just as Wrigley's Spearmint Gum
is proving useful to millions of people working
everywhere for Victory.

You can get rmr.rpfers fnﬁrmd.rfm: about this method
From Alloy-Sprayer Company, 2039 Book Building,
Lerroit, Mickigan.

DECEMBER, 1943

This woeden pattern coated with
sprayed metal, has given service
far beyond its normal life.

Fine detail easily recorded in the
alloy sprayed onto pattern.

X-59
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WELDING

GENERATORS

Worth $12.35 if
Purchasad Separately

A SENSATIONAL VALUE IN
PRACTICAL WORKING PLANS

TRANSFORMER
WELDERS

ELECTRIC
OUTBOARD

exld WUt Ewmnar
usoally found o
worlshops.

SHOWS YOU HOW TO MAKE

Z00 Amp. Gondrator Waldars
Elactric Fencers
Large Transformer Waolders
Electric Drills
Gunimith's Carbon Weldar
Bench Grinders
Workshop Spot Weldor
Armalure Rowlindlng
&6, 12, 32, 110-Volt Mators
Electric Scooter
Electric Outhoard Maotor
Insoct Elecirocutors
Wind-Drivan Light Plant
Eloctric Bleyele Pusher
and Many Othor Things

SEND NO MONEY

m postoand with ¥

Lj,
£
o o
KILLERS
L ;
Ts =

ELECT.
GO-BIKE

ARMATURE WINDBING

> = el

© SEROTER

gLECTRY
Vs

[ELECTRIC
TRACTOR

FENCERS

47 Leday Building

MINNEAPOLIS - 8 — MINN. (% gl
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NEW KIND OF CLAMP

100-1B. GRIP...
QUICK AS A FLASH

NO CRITICAL MATERIALS
NO PRIORITIES NEEDED

At last @ glue-clamp as swift, simple and easy o use as
closing your hand. No screwing or unscrewing—nothing
to go haywire, Just press it on and it holds like grim
death on any surface. Yet doesn't mar work. PRICES:
4% opening-—50c; 6"=—60c; B*—75c: 10°—81: 12°—
$1.25. ORDER NOW—F. 1. Moncey Co., Dept. P-1, 209
S. State St., Chicago. MONEY-BACK GUARANTEE

SAVE UP TO 30%OF FUEL

Get lower siack temperatures and greatoe o=
eleney  with this most prastical ng  Tinfife,
Eawy bo inmtndl., No auxiilnsy equipowent, fastens
pimied oF Pagiers peguieeld, ’ﬁl_‘l.l om fopoof roms
busthon chambier and deflects hot pases 2o sides
of holler or fumace to rlﬂh’luf‘t" ECTUTHNTE aetian.
Length: 18 In, Heducilble to 18 In. by rrn:luc1ﬁ
gadl moction. Weights 35 pounds. Pries $9.
F.0.B. Hew York.

Exvellond  mecords [0 prove oure
#iomnd for literature, Dealers Wan

to
New Yorx 17, W v. AIR DEVICES INC."20%.0" 5a ™™

IDEAL CHRISTMAS GIFTS y

0

sLalEments.
LM

Now e Blue or Red
Htone SBet Navy ring,
In gift box, $10.00,
Himte fAnger slee and
stone color wanted., NAVY
PIM, (Rightl Gold  filled,
®2.00; 10K Solld Gold
Pictures  actua

. 5. M. FIH
Ho. 38T

4in-. Prteed  nclude  federal thx  and
il

jrstage. Hatlsfacilon gusrentesd.

= Send for Service Jewelry Circular, Free
HERFF-JOMES-CHICAGD, INC., My, Jrzvelers, Dupl. P, 13 W. Randelph, Chicers 1

CHEMISTRY PATENT

Over 1800 now Royalty free to American industry, Vested in the
. % Allen Property Custodinn, Send S0c for Completo Lists

LIST SERVICE, DGIT So. Oakley, Chicage 43, 1L

BE A PERFUME DISTRIBUTOR!

Bl reprodurtions of wetlddamoe, Eeportel perfames and gel In on s now bigesr
than aves Year grotnd demand e this merehasdisn. Eve appeallng pachages nasiiss Fot
hig daily pash prafta Many millisns of dollire worih of perfumss sld snnuslly. Get
abarieal il Glied wEth nE=your polis are waltlng! But gt ataried! Bead for e

and sempls TODAY! DUCHESS D'ANDRE, 145-88 Morth Clark, Chicage, I,

Say wox saw if in Popwlar Mechanies!

don’t WOIEWI}Y

Why put up with years of
needless discomfort and
worry? Try a Brooks Auto-
matic Air Cushion. This
marvelous appliance per-
mits the opemng to close,
vet holdsreducible rupture
securely, comfortably—day
and night. Thousands report amazing results,
Light, neat-fitting. No hard pads or stiff springs
to chafe or gouge. Made for men, women and
children. Durable, cheap, Sent on trial to prove it
Never sold in storea. Beware of imitations. Write for
Free Book on Rupture, no-risk trial order plan, and
Em! of results. All correspondence confidential,

ROOKS COMPANY, 158-C State 5., Marshall, Mich,

POPULAR MECHANICS



SPLIT-HAIR PRECISION FOR
SPLIT-SECOND SHOOTING

When a Tiger Tank is on the rampage and the next shot
has to be on the button "or else,” there's no time to
fiddle with faulty equipment. It bas to be right!

That's why, in thousands of war plants, and in the
mobile machine shops of our armed forces, Atlas machine
tool precision has won the healthy respect of the men
who make and repair our weapons.

Under grueling production schedules Atlas Drill
Presses, for example, have drilled and tapped literally
billions of holes with an accuracy that is reflected with
deadly effect on the battlefield.

For faster production . , . for precision . . . for low
cost, Atlas machine tools are making a name
for themselves under toughest conditions, hﬂ“ﬁ

Remember Atlas for the time when shop \
equipment will again be available for non- % m
war use — for you. q, :

ATLAS PRESS COMPAN

1243 NORTH PITCHER STREET L KALAMAZOO 13D, MICHIGAN
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PIPE CLEANERS AOT ESSENTIAL WITH

MEDICO:u3kike

The mouthpiece stays elean at all times,
thanks to the patented 66 Baffle Filter which
retains flakes — slugs —and absorbs moisture.
When filter is dl&ﬂﬂfﬂ]‘ﬂd it has done its job.
Discard it and put in a fresh one— costs only
ONE CENT. If moisture from tobacco causes
slight accumulation in bottom of bowl, simply
insert pick or awl through shank to insure
free draft. Medico Filtered Smoking is clean
— sanitary —mild, and unbelievably improves
taste and aroma of your favorite tobacco.

__ Tk MEDICO—STILL ONE DOLLAR WITH BOX OF FILTERS FREE!

] ABSORBENT FI I.T

BENUINE FILTERS FOR WESICO PACKED
ONLY IN THIS RED & BLACK B0X

Always write your name and full address
clearly when answering advertisements.

COMPLETE RADIO
PARTS CATALOG

EVERYTHING in RADIO and
ELECTRONICS for War Train-
ing, Maintenance or Repair

Ir’s the most complete, up-to-date BUYING GUIDE
available! It conmains latest “supply data” on radie and
electronic parts availahle without priority for repair and
replacement—plas everything in war training kirs, books
and equipment! Whatever you necd—you’ll save time by
getting in touch with ALLIED first, Send for this big
free catalog today.

RADIO'S FINEST BOOK VALUES

Specially prepared o ald radio training in schools
and industry. Full of valuable dags, Send for all six!
Radia Fermulas and Dota Book Mo, 37-752. . 10
Dictionary of Radio Terms Mo, 37-751. . 10¢
Raodia Clrevit Handbeook Me, 37-753. . 10c
Radia Bullders’ Handbook Mo, 37-750. . 10
Simplified Redie Servicing Mo. 37-753..10¢
Radio Data Hondbeok Mo, 37-754, . 25
All 5ix Books No. 37-799..75¢

ALLIED RADIO CORP.

BAAW. Jackson, Dept. 5-M-3, Chicage T

ALLIED RADIO

ALLIED BABLD

T

WITTE Setses

For T3 years the
WITTE plant has
been serving Amer-
ica and the World.

Today WITTE is
producing only for
the War Effort.
After Vietory these
improved WITTE
planta will be avail-
able to all.

Remamber us then,

WITTE ENGINE WORKS

LARGEST BUILDER OF SMALL DIESELS
KANSAS CITY, MD., U.5. A

[cHEMISTRY cATALOG 7,000 ITEMS)]

Evursthing for the stady ol Seience, Cheesiatry 208 Biology.
Sead i8¢ lop ur BTG Calalog describing 7,000 tems includig

Oonly

25¢

Freighi Pad
anywhere in

n hhnult snd apperstus for every sclntific
STANDARD “*‘Htt SUPPLY Cﬂw.ﬂf
1734 Marth Pauling St aa, 1.

TP Ot ey 84

Pl Ly

Dheart el Tt & MARBLT A
CRANITE COL AIE, Doern Fla:

[17'S FUN TO MAKE THINGS "OF WOOD

CONSTANTINE'S MANUAL TELLS HOW TO DO IT

Beglnner or expert will find many T!L‘JP!‘I-II hinta and
L i Vencering, wwdnnixhlur- Snal  Falkin
|.1| wniry, ote. Doseribes and illustrates over 1
wrenl kisdd of wood and BE0 diferent [tems for
MONEY "A.\"] NG FRICES, Includes
{ulentmn:lun P":uel & Chirt of Over 60 Hare Woids
HRAL COLOR, A sourece af suppl; for ﬁ-’
l.h-lm: In winost] ﬂ'}:.awlileua of guantity
d8c in Hlnmm -l:lr lmlll
on first order ual
ALBERT ﬁﬂNSTﬂHTINE &
TOLM., East 135th St

POPULAR MECHANICS

aac refunded of mdl
rosts you dhing.

SOM, IMC.
Hew York, N. ¥.



Here’s your call to action !

Here’s your chance, Mr. Civilian.
You can help send a halftrack*
hell-for-leather against Axis tanks.

You can do it by thoughtful buying.

Thoughtful buying means purchas-
ing only the best and longest-lasting
equipment. It means taking care of
the things you have — eliminating
waste, For example, restricted driv-
ing can damage a battery. In many
cases periodic recharges are neces-

sary. An expert check-up by your
Exide dealer everytwo weeks can pro-
long the useful life of your battery.

Remember, thoughtful buying makes
savings which can be invested in
War Bonds for post-war purchases.
It sets Industry free to work for
Victory. It's going to take team-
work to win this war for keeps.

THE ELECTRIC STORAGE BATTERY COMPANY, Phila.
Lside Busteries of Conede, Limited, Toronta

*Tank destroyers depend on Exide Batteries for vital services

For 55 vears the name

“"Exide™ has symbolized

dependability, long life.

WHEN

DECEMBER, 1943

EX10¢

IT'S AN EXIDE YOU START
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l KEENER ,
X:a{m FASTER I

umnn:.ves_

Make Model
Planes for "4_'..1-,_
Uncle Sam! -::‘ =

No other knife at an
price has nll the ric
faatures  that make F
X-ACTO the undiagusted %1’ ¥
first choice of model Ta

makers. Its supcr-
keen, surgical - atwel
blndes [(jnst re-

blade tore-sharpen )
anil the aciemtifical-
Iy shapad blades in
eight miyles, give
the crafizmam the
mo=t verantile tools of his e,
whole outfit. With these T
amazing kniver, you increasze

ouiput  famnd ]I'l:"ljll OVE  RCCUTAe Y,

KIT HO. B2— !"'I.I.l.‘:|||l.l|;-|dl

fica el o,
Usow X-

Bt wit 2 hon willi. & handios
T O dies. 132 iades and fitted
Enbyvis A Blades. . . . L] e ey
apeed Op che:l..... L]
this pra- with your order 32 & Manu
duction. FHEE_ ﬁm!u'l"n pim,um rum-.1

X-CQLC L) xnife!

It!-bl'n‘dn to ItE-shurpan

At Your Hobby Dealer’s Hudﬂru or Dept. Stere
‘\\“’“‘\““‘ ul

x.q-:e Crescent Producks Cou, Dept. PM
-ath Avenuc. Mew York 16,

(NG C.0.D."S ON !De ORDERS).
o postage abdl 00D, leds by remiiting will oo,

IR Ty o g B e e o o e
ADOreEl. ar s nsssesrssns

A precision bullt and englneered single
erlinder model engine. Reversa or
glutch pear. Automatie oil and waber
pumps. Seale 47 o 17, 11%*" x84~
‘Inot a toyl. A counterpart of and oper-
ates sb pressures oom-
parable to Modern
Marine Construction

v Send $2.50 for 11
'..‘ 2 : | e pages scale drowings.
Imeliding Boailer layoiut and actunl .nlanmgrl.phu. or 3he — 3 views,
Incluiding boller, ete.  Avallable rough casting kits, 1230, or
seml-finlshed casting kits, £32.50, Limited number completed and
shiop  Lested engines {less -control valves), $35.50 — order today.
STATIONARY ENGINE plans and specifications, 32.50.
Write Model Division, 306 Noo Division Ave

Tha THOMPSON ENGINEERING CO., Grand Rapids 2, Mich.

A Salvage Bargain of

15 EXPERIMENTAL LENSES plus |
IDEA BOOKLET TO HELP YOU...

T i

I'I-JI Lenses hn-r—Euqu. w1,r -.j||<||||5'I wh i pped ) Set 601 H
Only

e o o ’ 52&0

EDMUHD EﬂL'U'ﬂGE COMPANY

27 W. Clinton Avenue, P.D. Audubon, New Jersey  Postpaid

Deénts &I'III nicks can be |
filled in quickly with |
P. W. Handles like &
! putty; hardens intoF
wood, At Paint, Hard-
ware and 10¢ Stores

GERSTNER TOOL CHESTS

offer the best in protection and service. Free

Catalog to toolmakers and machinists.
GERSTHER TOOL CHESTS

443 Columbia 5t Daytan, Ohla

WOT & TOY! A glant-siasd, ge"s
¢I|rh|:¢1'r wenbed modol of T, 5. 4
| Clenery | "lbllnlﬂ

Am absc

l'"':11"ll Lr'-'-.h‘tt no- 'lt‘llﬂ nm-lml ineludling revelvisg turret, movalla fraada
Aempeia kit beludes 751 procisien fhricated panis. full ilu: crvptal=rleur plans,
10| -aeceasary "‘"J""“ H Ib. g u-: Fultm, cembal — KOTHING ELEE TO BV
This Horely mrdel, whea completod, messures 14737 ':l.-}{ " [By mall §335)

el MOSQUITO BOMBER PLANE

Flying model of Britain’s !pﬁ"hl‘llllr “hit and res’,
low-lovel Boanber, BHenbed 4 1 I Ineenious
en#rieth i Reehnigim meeds plruw Thrilling
flighrs, iepmendous prengih. 'l'.renml.nl:.' Elled kis—
mokhing elss o buy] (Hy mad §3.30)

F MosauiTo
1245 " BOAT
Buper detalled seale modell

Filustrated

QBBY CATALOGS
.\:|||;| 1:u:rE:[~<anl- dm-u-::
at

ﬁ"“ [ . f
undreds of Illllu:ruhnnn Bemi-

buSding & emersting kiute  finished huoll elfminates tedicus carv-
HUTH—‘a‘-F‘_m_? \:Lﬂnﬂ_‘: ing & whittling: paritial fttings ia-

podn or .a_.,.,,.._ eluded. Full size plins speed come
lpul.l!r h-m:-kl.ﬂ 'nnl. plation. F2.60 (by mail 22.75)

PnI.K,s;%:EE; 3] FIFTH Avenue/if},

At I2nd St.. Nr, Empire State
Bldy.; Wew York (15, N. Y.
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14 wood  eatalog! 'I'_n'l-r-ll. UP-TODATE
Ibl-ﬁi fur expiris and amateurs; SPFECH
BARGAINS in Fnre woods, wencors, @i
ALL tlﬁﬂﬁ of supplies. 124 pares=12 0!
nre wosnis in colot. G et posted,  Send onl
10¢ 1 CRAFTSMAN WoOD % l\.l'lc'
2739 8. Mary Sk, Dept. A-40, |¢un,

CRESCENT TOOLS ASK YOUR
Give Wings to Work “;:Em,“
ERU.?H PF:‘}”N:G 9[1.3']7"_1'7'3

Mo tanks necessary. Free parficulars.
GUNMETAL CD.. AVE. M, DECATUR. ILLINDIS

SIGN EASILYAxEXPERTLY

PAIHTED ~LETTER PATTERNS
EHDWGHHDS

ES & HA F.
F*-“‘ Fﬂm;ff I|J1":a,an:|--a1 N. tﬂ?ﬂf!n?..

Always write your name and full address
clearly when answering advertisements,

CHICAGD 51, ILL.
POPULAR MECHANICS




AT LAST !

How UYou an BLAST OUT
CLOGGED, DIRTY DRAINS

P o—

.
Clean Them Thoroughly and @r}:,gs@

Efficiently with a

CARTER

WATER PRESSURE DRAIN CLEANER

Clogged, dirty and smelly drains are a definite
menace to the health of your family. Danger-
ous sewer germs lurk and breed in the filth,
grease and refuse that stop up your pipes. The
minute you notice a slow-running drain, put
a Carter Water Pressure Drain Cleaner to
work. It will clean out filth, soap curds, cor-
rosion and other stoppages in double-quick
time!

So Easy To Use—The Carter is a patented de-
vice that uses water pressure to clean drains—
and operates on an entirely different prin-
ciple from anything you have ever seen. Simply
attach and it works automatically. Has no
moving parts. Uses no caustics or other dan-
gerous chemicals. Good for many years of
service—wherever you want it, whenever you
want it!

Get Yours TODAY—Designed for use on lava-
tories, kitchen sinks, laundry tubs, bath tubs
and basement drains. Housewives are de-
lighted with the wonderful job it does. Indeed,
any woman can use it. Thousands of Carter
Water Pressure Drain Cleaners are in use—
ﬁet yours TODAY. Ask your neighborhood

ealer. He has it, or will get it for you from
ONTHANK-DAVIS CO., ,i,i)ts Moines, Iowa,

CARTE

WATER PRESSURE DRAIN

with 2V5-ft. hose,

Family size with T4-ft.
hose, $3.95,

DECEMBER, 1943



HOW TO OBTAIN

SHOP TOOLS

at the earliest possible moment and
PAY FOR THEM OUT OF
PATRIOTIC SAVINGS
IHN WAR BONDS
Own versatile, low-cost, sturdy
Boice-Crane
Band Saws = Saw Jointers
Jig Saws - Spindle Shapers
Belt Sanders - Spindle Sanders
Drill Presses - Lathes
Thickness Planers

Write today for folder on the

a safe, convenient plan for forward-looking
ghop men and home eraftsmen.

G.’[i.h manufacturers now engaged 1009;
in war production, the pent-up demand for
ShnF tools is tremendous. You can avoid

o

prolonged waiting for your tools, or the
I'IECLSb!H of huvm{.r something less hdt]sfﬂ.t-
tory, 1::..' reserving a preferred delivery
position now. Use this convenient coupon
to get details.

EIJ-IEE-BHAHE Gﬂ.
943 Central Ave., Tolado, Dhio

Please send, withont obligation or cost, details of the
Boice=Crane Purchase Priority Plan, together with a
copy of your eatalog on ahop tools,

HNAME
STREET.

CITY _

Personalized
KEY
CHAIN

YOUR NAME

L
(1]

DURABLY CONSTRUCTED
N GOLEB PLATE

The Perfect Gift

Each Mamechaln made to your
order . « « up to 16 lotters al-
lowad, Individeally packed In
Gift Bex, Orders filled In ono
day, Seat Postpald far $3.00.

Namechain Mfg. Co.

19 E. Pearson 5t., Chicago

QU BT R I | TRV NS NS e
o r—— i —

i

REED MICROMETERS

1to3” quea. Read to lllfﬂmﬂ"

NOW

HIS REED Micrametor wikh
vernler reading to 1 0 L OG0LD
costs you only ST7.65 plus posts
Age. More than ever mechanics
Atod micramatlern gradsaled o
Hpemihe.'' SEND USE YOUR
ORDER TODAY. IMMEDIATE
DELIVERY.

REED 1", 2" and 5" micremeters will all
he provided with veenler in 17100007, AT NO EXTHA
COST TO YOU. Not long ago 'I,.-"Iﬂl'mlh of an inch was
considered close. Todoy, many dimensions call for tenths
of thoeusandths amd micrometers reading to thoosandihs
u“'l:_- nre now often inndegquate, smd well
breome ohiolete, 1F ¥oul presonl 1" micrometer is graduo-
ated 1o 1/1000% only, this is your oppertunity to buy the
high quality ‘precision tool shown above. ORDER NOW,
Weite for B page folder showing other “mikes"™ from
1 e 6" sizcs.

GEORGE SCHERR CO.

FI'"I'II now @,

eV Ly

12BA Latayeite S5t
Mew York, H. Y.

OR A SWELL CADGET?

Let's get !ugrthrr—our Engineening and Production

Siall and our Unfimited flnlminq 1m|| d:ﬂlup and
premale your brain-chald {er P. W. P., and arrange

lor patent. You are lully protecied—Specializing in
Plastics. Edectronies. Metal er Wood. Write Today.

PROTECTION FROM RUST
TOOLS — GUNS — LOCKS, Ete.

Hurllwaf{" Store
JBc; 2 ok Botbis

FIENDOIL

McCAMEBERIDGCE & McCAMEBRIDGE COD.
k.:||t.-|||:|.l.'L

dio hong, sb an WAy
free it disiract
¥ Fay Fostman {\Ll P
o ar Ip'\.-'l 1 'I‘.l mrd el send po
If B daya for refend |f nat doelig

Dapd, :I'S ll!l'l‘l N.Clwk 5. th::as i, \

IDIHH»-IIII! COMPANT,

Befigalal O M-80 Ol
bunmst  Giel.

& r.m'l all 4=

d iUy .u||-:r

—Makes wood sawing
fast and eagy. Cancut
enoogh wood to pay for
itaelf guickly. Easily
moved while attached. Big
heavy hlande, FREE destails,
OTTAWA MFG. CD.

HWII3ST Dak Ave., Ottesa, Hans.

POPULAR MECHANICS



“And don’t worry about Sis and me!
We'll be warm as toast all winter
« + » thanks to that grand Perfection
Portable Oil Heater you bought me

just before you went away to war...”

Yes, Perfection Oil-Burning Heaters
and Ranges are the kind you can
count on. That famous Perfection
dependability and long service are
built into every one by craftsmen
who've been producing quality
products for years.

Right now Perfection’s engaged in
all-out war production, putting that
same fine quality into materials for
the Armed Forces. But the govern-
ment has authorized vus to make a
limited number of Perfection Port-
able Oil Heaters for critical and
essential civilian needs.

YES,  PERFECTION OIL HEATERS ARE AVAILABLE NOW

Madel 406.1
Puritan £l Hurning
Water Heater

A limited guantity of low-cost
Utility Room Heaters and Perfec-
tion-made Puritan Water Heaters
are on sale at your mearby
Perfection Dealer's, Perfection
Stoves and Ranges may be available
shortly after the first of the year.
If you actually need a new Portable
Room Heater or a Water Heater,
apply at your local ration board for
a purchase certificate.

Please do not apply for a certificate
if your prezent Perfection 0il
Range or Heater can be repaired.
You will find a complete supply of
Perfection Wicks and Replacement
parts on sale at your nearby dealer’s
store, Remember that only Genuine
Perfection Wicks and Replace-
mentz will insure you the fine,
longlasting Perfection service.

Buy More War Bonds

PERFECTION STOVE COMPANY \ .

7616-A Plait Avenue o« o

DECEMEER, 1943
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BETWEEN YOU
and THE COLD

New plizhle plastic stops
leaks, saves fuel. Weather-
strips windows, doors, base-
boards—caulks casements;
makes pocking, gaskets.
Eosy to cpply. Unrolls like
ribban. Just press into place

and it stays put, Does not crack, chip, I
dry out or shrink. |
About 80 ft. to a =oll. At stores

or £1.25 prepaid (5140 west
of Rockies).

STOPS THAT DRIP

Send for Circular

HED&P A sure cure for condensation drip frem

i 7 tanks. pipes, walls, ceilings, ete. Apply

with brush, trowel or spray. Af stores or

51.80 for 1 gal. prepoid ($2.10 west of Rockies). Free
Circulor.

4. W. MORTELL CO., 522 Burch 5t., KANKAKEE, ILL.

Feature for feature, the MASTER _
STREAMLINE steel tape rule offers
more for your money than any other
6-Fr. steel tape rule available today for
use at home or in the shop. Its lever-
lock holds the reading from work to
eve, thus eliminating reading in dimly
lighted places and its pistol-butt case
makes cramped space measuring a sim-
ple, one hand operation. The STREAM-
LINE, over and above its use as a rule,
is adaptahle as a caliper, straight edge
Of Eauge.

This many-purpose rule has the added
feature of being supplied com-
plete with an easily-inserted
spare blade which doubles the
life of the rule imel.f

u.'r L] 'nrl:n’n

I-.'l for llul.-l'u-lul

n lﬂ-‘_r
Bl

| Master |
THE MEASURE OF QUALITY WORK !y e aces ;H"! b bt 2

Branch: 541 5. Spring $1., Lus Angelus, Cal. | i Enclosnd $2.45 covers ane Mosrert

MASTER =55
o000 SRR RULES

rule u-nd spare blads.
---Il'D.ﬁ.'--l-'F---------*

180

the MODERN
TROUBLE SHOOTER

Test-O-I.it

-« . LOCATES TROUBLE

INSTANTLY in electic eir-
cuits, fuses, cut-outs, matarn,
radios, appliances, Tesis
everything elecirical hem
100 1o 550 voln, Indicales
hot or grounded wires, Tells
AC lrom DC, Far su-
f=n pﬂiur te ordinary
“ clumy test bull,

t PUTS “FINGER” ON THE
TROUBLE SPOT--QUICKLY

Sawes precious time, Indizspensablie in shep
ar home. Has patented safety features.
Vest pookel sime with clip. Lifetime guar-
antee, List S1.80 (Friority AT reguired)
Furchase through regular eliectrical deaiers,

L.S.BERACH MFG. CORP.
55 Dicherson 5t Mewark, N .

QUTLETS

NEW VESTPOK DRY SHAIIEH

ONLY No Electricity, No Soap,
s1 Waler, or Cream

Razor roller shaves off whiskers like
magie a8 you roll it over your face.
Cannot eut the skin. Self-cleaning.
Most eompaect, convenlent, practieal
razor ever invented., Dent poatpaid for
only E1. C.0.I,, 21.15. ¥ CAR uEse
this Vestpok anywhere, Makes won-
derful Gift. Mail 81 now,
K. G. Arey Co., 52 Buffum 5.,

nl huw duty delux 'Ilﬂn-l-rv
sobd af regular pri , NOW .
'llmll'l.lup asit, Hurrpllﬂrﬂrhllﬂ Dnlrluatusupﬂu.

Fast, Rilg, rhln:\.h'l e, Eficiel Conploely [msulaisd

mavy copper nlloy cleobede s kel, coas
= Iu i duwmn wnyw e |.|4I b weight anay o
BL.TH plis pareed jrost chargm. Twa

1“]‘5 Iiﬂ Aﬁ"sﬂl.. } l““:t

Pl iy
DIREET
CURRENT

Lynn, Mass.

s]%9 R
110-VOLTSAC

with KEATO EONVERTERS. Furnich
stopdard 110-v AC from 342, 110, of

230-v., DC. Good deliveriea on _IJINE
260 through 1500 watts on priorty
ol B EA,

Good dellveries on 6, 715, 16 & 25 KW

AL generators. Mgr's of molof gendra=
tora, frequency changers and
QUEnCY Eenerators.

KATO ENGIMEERING CO.
A3 Eim Street, MANKATD, MINM., USA

high fre=

GOOD
EYESIGHT

Do you wont perfect 20/20 vision? Would
you like to throw away your glasses! (Great numbers of men,
WAk nnd childran have Improved and slrengthened their eves
by using the famous ann Rehner Method, a tested and proven
ayslem of home eye exercises for correcting nenrslghtedness, far
alghtedness, color blindoe=s and astigmatism,

Get Retter Eyesight — Without Qlasies

Now you can got the entire system, pros=
SAYE YOUR EYES

fusely illustrated, incluoding a completes Eva
Testing Kit, with chartz to show weskly
improavement, I your book atore does nob
hmve it, send one dolloe. Delivered postpald,
subject to return in & doys if ¥ou are not
sntisfied. Order today.

HALL PUBLISHING CO. L
ELOOMFIELD HILLS 2, MICHIGAN

POPULAR MECHANICS




o
&4/At your finger-tips!

DELTA

Craftsheets

—technical ‘know how' that adds to your
skill, saves time, prevents errors in your

Home Workshop

Here it is — Barch No. 1 of Delta Crafisheets, 32
pages of clear, authoritative data from the world's
Mo, 1 maker of home power tools. Increase your
knowledge, turn out finer, more “professional” work,
faster and with fewer waste motions . . . Reprinted
on heavy paper from The Deltagram, the magazine
for home craftsmen, in a handsome loose-leaf binder.

_ Valuable reference material Common Wire Nails — size
Clear apnd practical to che last  length, gauge, eic.; Tables of
detail, Delta Craftsheers give LT E!e 5; Counterbore
yvoru guick, exsy access o infor- Sizes tor Cap Screws and Ma-
r||.||:il4|::| that LL:1511-:.".".*« 1_.'|||.l|: how o chine Screws, etc.
produce work that marks you as Add to your Library
an expert. They provide = in Thege Crafisheets make an im-
inexpensive form — tables, chants,  ooctant additdon to your bome
and diagrams usually found only workshop library, one that 5
in high-priced books. even more valuable as addition-
For example: al barches are issued.
In Bzich N, 1 you fnd a sheet You may order the binder or
showing how to t'nmimr:' pulley  the sheets separately. But for
specds, complete with examples  permanent neatness and conven-
and diagrams. ience, we suggest that you order
Another sheet shows bhow o both.
cut mitred segments for figures g Fill out the coupon and mail
having from 3 to 14 sides. it today with check, money-
There are sheets on Shaper  order, or stamps. Send prompily
Enives, Spark Test for Merls, o be sure of eady delivery.
Taper Turning — Serover Meth- HAM-8
od, Application of 3-Knife Cut-
ter Head, Abrasive DMsks (with
table for selecting and instruce
tions on fitting), Standard Wood
Mouldings, the Lathe Indexing
Head, Types of Hinges (2 sheets),
Layout Froblems, and many others.,
Tables and Charts )
Included in this Batch of Craft-
sheets are valuable tables and
charts of hard-to-find informa-
ton, such as: Speeds and Lu-
bricants for High Speed Taps
and Drills; Hasic Thread Di-
mensions and Tap Deill Sizes;

Tear out and mail coupon today

- - -

Editor, Deltacraft Publications
THE DELTA MANUFACTURING CO.
680N E. Vieonma Ave., Milwaukee 1, Wis.

I am enclosing..._.... for:
[0 Batch No. 1 of Delta Crafsheets only..o . L1
[ Ring Binder for Delta Craftsheets SN,
[0 Berh Batch No. 1 and Ring Binder..cmmusmesmsmmsss 75¢

g L A R B e O T

I it crsiniiiminsininminiinimsimiioiiien (i} Stare.
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BUY WAR BONDS

coNTEST | Amateur and "home tinkerer"—as well as
CLOSES t'u:a-.rlilalrrsl.l'nﬂ::L a“tjlg mjtgrtﬂnlgtl—
HTEEEIWIH. o wa ideas MAay TeEvoil=

MIDNIGHT § tionize 8MM_MOTION PICTURE EQUIP-
DEC. 31 MENT, DEVRY will pay §1500.00 in UJ. 5. War
) Bonds (maturity value) for the best of these
1943 ideas. What do YOU want in the motion
cture camera you buy? How do YOU think

r——r— TS il
te | want in motion nu:
ture projector? How do YOU think its s tion can be
i:‘I'.EE— simplified? What of YOUR projector’s design?
questions—in rough sketch or fini
rawing, with or without supplemental written explanations
—that will win an award. Write for FREE Official Entry Blank
with its conditions and mli:mhm DEVRY CORPORATION,

1111 Armttaﬂe Avenue, Dept, 8PM, Chicago 14, [llinois.

gnu'r anawers to

AN OUTSTANDING MNAME IN THE CINEMATIC WORLD

DAMN
THE
BOTTLE-
NECKS

Making only Chica

o Mounted Wheels and
small Grinding eels — maintaining the
highest gquality—shipping orders promptly—
This is our Job, our Battlefield.

With full WPB approval, we st
sizes and fixed our sights on whee
under.
We worked around the clock, 24 hours a day, and ina
short time were able tofill orders on time—And, our cen-
tral location cuts time in transit.
Today, there is no waiting. With
the Army-MNavy E at our mast-
head, we are going full speed
ahead,
Handee Tool of 1001 Uses and
Hi-Power Grinders arc still avail- ey
able to all who have priorities. < 1!"‘,‘*5
Send for Free Catalog

CHICAGO WHEEL & MFG. CO.

1id 5. ABERDEEN STHEET, CHICAGOD 7, ILLINOIS

making all large
5 3" in diameter and

182

DRILL PRESS OWNERS'!

HERE’S 1 TOOL WITH 5 DISTINCT USES
THE BARRON MULTI-PURPOSE
ROTARY WOOD PLANER

PLANES & surFacEs » paneLs & sesns D Fg 50
ROUTS & GROOVES » RABBETS = TENONS oM
STEEL TOF AUXILIARY

Caonworts ANY drill press

into & time saving, low cost planer, DHILL PRESS T.!.HLE
paneler, tenoner, ofc.  Surfage  Hn- i » ¥ir
ishes ®ll types of tough grained &nd
hnotly surfaces to sgate smacthress.
Salal Guarantesd harmicsa o dreilli
press. Thoussnds mAow in ceo. SOLG

ON MOMEY BACH QUARAWNTEE. Fall 9 ¥
rifund on 8 day trial, Shipped prepaid S
on receipt of BT.S20—4F C.0.0, YoOU *

RISK HOTHING. Freo literature,

Barron Tael o, 38D Architects Bidg. . Detraltd, Mich,

LUBRICATES - CLEANS - POLISHES - PREVENTS RUST

At Hdwe., Drug,
Grocery and

10# Steres

Write for
FREE BOOK

MAKE MOMNEY!

[hosa precma Elen
operated. F

| - o limba, Use &

" b ol RE b k.

i snw:otuz“%“"'wy A MFG. €O,
CORDS A DAY

1227 Wood 5t Ditawa, Kans.

This famous
chemically
trenfed
pressing cloth
sells for
only 69c.

STEAM FRESS
ANY GARMENT
RIGHT AT HOME
WirH ANY KIND
OF AN [RON THAT
IS HANDY

i Your Dealer Can't Sapply You, I.l.-'._rn Direst Ta

WEAVIR PRES-KLOTH (0., OMAHA, NIBR.

POPULAR MECHANICS



We're Working-Saving-
Fighting. .. fo Resfore this
Peace and Joy of Chrisimas

THERE WILL BE NO LIONEL
TRAINS THIS YEAR BECAUSE
ALL LIONEL MACHINERY
AND MANPOWER NOW
ARE DEVOTED EXCLUSIVELY
TO WAR PRODUCTION

TWO LIONEL PUBLICATIONS TO HELP YOU
GET MORE FUN FROM TRAINS YOU HAVE

HANDBOOK FOR MODEL BUILDERS. 192 poges, prinfed in art
gpravure, bownd in buckram, Confoiny numersus irack layoul ideas,
wiring diograms and Iricks. Tells you how 1o build o permonent
model roilrncod, how fo arferge dignals, haw to operole two or
more frains simulleneouily, ond gives much ather informoltion
every model roilrpader ought to have. Sent poilpoid anywhera
in the United Siafes Tor 51

WONDER BOOK OF H'ﬂ.lI.RCIﬁIHNG A Ireciure houie of rajlroad
lare, 53 poges filled with piclures ond drowings. Wander Book

gives you the history of roilroading, tells you -v-'l'u'l makes an

enging go, fells yvou how io ideniilty locomaiives al o glance.

Waonder Baok also gives you ihe official rallway hand, ball and
whistle signol code. Your order for o copy of this book ovile-
malically registers your nome for o copy of the firsi posi-war
Liene] cotelog, You con get youwr copy of the Wonder Book by
elipping ond mailing the couvpon below. Enclose 10c fo cover the
casl ol povage and hosndling.

THE LIONEL CORPORATION

15 Eoxt 241k 56, Room ¢ Mew York 10, M, Y. I
Pleaze send me the following

[] Lisnel ‘Warndar Back of Rollreadiag, for which 10c iy enclosed

i'_i Hondhook for Model Builders, for which 51 s enclosed I

[Tt E — R |
Iirase

Addrazs — I

Awarded to Lionel for “out-
standing preduction achieve-

A Cit = Sete___
mend

——_——_—--—-_--J

i'
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4 A AESAYS HAVE
'{ ; HWE COTANY

|\ W DWOOD

Hu:nc repairs can be han-
dled at the drop of 2 hatwith
Weldwood Glue,

Mixed just by sdding tap
water, it can be used at once,
sets fast (jol bs can be lu.ll[
worked in a few hours) and
it makes & permanent bond. Rot-Proof, 3. Quick
l'I ourh I-'l"-'- are stare or lum- and CASY 1O USE, Mo
hl:rill'.'][l:".. I"'lr]l"l.lli‘l}]"ll,hn_. c5 |'||1'.'|I||'IE Mo '||.';|i|i;;f:
of Weldwood Glue in 10c, . |'.t'nr|->mi:al. 5,
2% 50c and B5¢ '-.' 1b.} sizes. Applied eold, quick
Get i can today or send 25¢  Sorting. B.Seain-Free,
and your dealér’s name for SUEEIE Hmited due
a trial 3% o, :i.;|||!1|1_~. Beeds, 5

UNITED STATES PLYWOOD CORPORATION
(W eldwwed Glue Diepr. 11) 103 Pack Ave., N.Y. 17, M.Y.
“f\fr-!-ﬁ'rj the glue line the SAFETY ling*" g

WELDWADD

FLANTIC REX)

Wﬂﬁﬂ?ﬁ@@? GLUE RN

ANYONE, ANYTIME
CAN MAKE PHOTO-COPIES

Weldwood Glug
Has Everything!
l. Tremendous
Smength. Z. Water-
proof, Bacteria- and

A-PE-CD

PHOTO- COPYER
$55“0 FAST, PHOTO-EXACT COPIES
IN ANY OFFICE OR SHOP

Bame- 51:9 exact photo-copies of anything up to
18"x 22", r]ILTII.:I'II-E“G- steno-CcOpying, tracing, proof-
rcar]mg' I—'hu:u copies direct from letters, records,
pictures, blueprints, tracings, receipts, shop orders
—anything written, printed, drawn, photographed.
Accepted as legal evidence. {.Zapies from maga-
zines ot books. Neo end to the uses of A-PE-CD.
Necded by all departments. Thousands in use,
See Pape 16, August Popular Mechanics.

No Camera— Mo Darkroom —Low Cost
Any office employes 4;Lud:|].- becomes expert. Low
COBt per copy, lowrest investment in -('ql.||.p"t|.|:ﬂ'|.
Baves other equipment. Simple, fast. No focusing.
Conserves man-hours., Put A-PE CC‘ on any avail-
able desk or table. '[mrm:u:"m e delivery. Represen-
tatives in principal cities and Canada. Write for
A-FPE-CO [lolder.

AMERICAN PHOTOCOPY EQUIPMENT CO.
2849 M. Clark St. Dept. GF-12 Chicago 14, lillinols

FIGHT WITH WAR BONDS

1584

I Fuse Puller— Circuit Tester

For
Home
or
Factory

TESTS 110-250

hen motors stop wnd lights go out, this tool uuul-.h
l“( ATES DEAD CIRCUITS and safely re
moves hlown Fuse. The Btar Test Pocket Plier
ol i ||l. tie having in
L 1 in eeries wWith n res
it Tl 1
|‘| tricia

each withou

VOLTS

Is made

L obtained Tr '.'||' ul
['l- l:. I"I.‘. _\Illll IEe Slape Iw feoem ga, Order NOW

STAR PLIER CO., 231 t1r‘l11 Et Hew York 13, H. Y.

DIE-LESS
DU PI.ICATIHG

:|'u|||r|| 1l.|l||||I
f 001" wiith

iTHE ||I'I
fale Heqgulro
ﬂ. 1 A or h.l-;.hn.r

O'MEIL-IRWIN MFG. E'UHP&N-'I'
341 Blh Avenes 5., Minneapodis 15, Misn

T ARC- WELDER

ﬂ Heavy Work
0‘““ :.-?rr uum c_.r ea r _ E

e

LEJAY Ih'IFl:I- 'l:-l:I

Soy won saw if in Popeelar Mechavifen)

THIS MAY BE YOUR

G OPPORTUNIT

— An Ohio manufacturer, well rated and with
ample financial, engineering. manufacturing,
selling and distributing fagilities, is interestdéd
in additional products for the post-war market.
If you have "an idea or preduct on which you
negd help in development, manufacture, sale
or distribution it will pay you to contact this
company. If you wish, only the barest details
need be given in your initial letter: complete
details can be discussed in a personal interview
later. An immediate reply may mean the differ-
ence between success and failure for you in the
coming big post-war market. Write today in
confidence to

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

FOPULAR MECHANICS



Your clutehis slipping, brother, if you don't
grab the pipe-enjoyment Briggs tobacco
offers! Every wisp of its fragrant smoke spills
out a treasure of flavor on the tongue that'll
delight you right down to your toes, Here's
the secret: Briggs is cask-mellowed for years
—longer than many costly blends. So it's
rich. It's full-bodied. It's gentle. It's yours
for the asking . . . so ask for a package of

Briggs today.

FROCUCT OF P, LORILLARD COMPANY.

Ah-th-4 1. .. that
wonariv/ BRIGGS /!

The Smoke with
a Smile

KRW ARBOR PRESSES °™\,d\0Lic""

MEEDED IM EYERY SHOP—SAYE TIME AND
MOMEY—DO BETTER WORK, QUICKER.

Mo shop Is complete without a gmall arbor prezs, Prezg-
ing and squeezing operations can be done better and
faster on & KRW Arbor Press, Stop using wvise and
sledge hammer methods—they generally dellver gpoiled
work in the end. KBREW Factory-Toe-You Prices give
you greater wvalue for your money. Order today.

KRW Bench Type Arbor .
Presses, 3 sizas ERW Hydraulis
FPresses nre built

Nu ﬂ |-N 3 Ton, $33.00*
Etana illusirated excrs. start at $108.00%,

Mo. 87-P 14 Ton, $13.25%
in 26, B0, 60 and
B, Arcade, N, T.
K. R. WILSON, 17 Lock St., BUFFALO 2, N. Y.

Nao. 37-0 1 Ton, §23.00%
75 ton sizes, Prices

qulthl!r hl;h-u weat of Rockles.
Builders of Shop Equipment for Ford Deolers Since 1916

DECEMEER, 1943



‘INVISIBLE’ LIQUID

proves great suceess for

SKIN-SCALP
IRRITATIONS

Promptly -
Relieves

Itching—
Aids

Healingl

Here's 2 Doctor's formula—Zemo—a re-
markable liguid which appears inrisible on
your skin—yet so highly medicated that
first applications relieve itching, burning
of Eczema, Peoriazgiz, and similar skin and
scalp irritations due to external cause.
Zemo also aids healing,

Zemo positively won't show on skin all
the time it is helping it. Apply any time,
First trial convinces! 3 sizes, Buy Extra

Strength Zemo for ZEMO

stubborn cascs, e
TRAILER AXLES, HITCHES, AND PARTS

@ If you are interceted In purchnsing traller
pxles, hiveles, and other teafler parts, eenloct
s prompily.  Complete house trailer bloo
prints. $1.00. Wiite free literature.

HAMMER BLOW TOOL COMPANY, Dept. 112 WAUSAU, Wis,

Shu:w: how to Start o Good War-Time
Business with a Big Futur

mess, With a Fol 4
tmatie . Siw Filér you
can  fle
nmid

s
bBaller
ny

{ualer
thon e
1

ine {iloa
I, band, e

(34" ¥

ority applicntion re-
fuired—idelivory pumsr-
antagd. Got into

noy
of huglnpss o
st for the b
. which i fo. come whin

i“'"ﬂ eaupon todny for FREE PLAN—B
enlemmian will osll

FOLEY MFQ. CO., 231525005 159,00,

Flease send FREE PLAN on

mw fling bualness,

BTN A e e

ANDRESS | ..

186 -

MOTORISTS Wanisd/

GRS TO MAKE THIS UN/QUE

/LGAS SAVING TEST

L' = 5 i

Will you permit us to send you at our risk
theVacu-matic, adeviee which autoowners
cverywhere are pradsing? Install it on your
car. leat it ot our risk. Unless it trims dollars off
your gas hilla by saving op to 30 % on gasoline eon=
Bumption, gives more power, quicker pickup and
faster nocelerntion, the test will cost you s
Automatic Supercharge Principla
© Waen-Fatie fn entirely different! It operates on
!nhl!l superehatpe principle by notomatieally sdd=
inga chargeof extracxygen, drawn free from the
pater air into the heart of the pna mixtors, It @
#ertirely mntomatia wnd allowy the moter to * 'hreathe™ sl
o cortect Lims, openkng and cloring aa required. Saves
woto B0, on gas costs, with beller molne pecfcemanca,

ENTS 2. /7

FOR INTRODUCING,. Here'i a splondid opportin ty for anasanl sal
end profits, l';'\r'r"l-fr enr, h'utl',trurar OWner upl'l:::pl:it.usrﬂnﬂ n;ne m"'ﬁ
addresa now for blg money makiner offer and how you can iget yourd Froo
The Vatu-matle Co., TELT-B88 W. Siate Streck, Wauwatosa, Wis,
————— e DTN, VT AUWATORE, WY

tallod bornaya [
W micutea. F

- ke NV N Y TN RS
RANCLE VISES [

Solve Difficult Angle Jobs

Quick, necurate setups sl wiy snile. Ead
mokeshift  methods — tinee 108 = riece
tiens,  Tdeal for (ool rooins of bome
wirkshon. Accumitely  machined
and pradunted. {ineo &el, 1L stiys
losfhaad,  dawa hardeped siee]=
lain or greoved. S 2
o A Jawn,
ilngt
ol muy ealify, Write,

Chirago Tool & Engineering Go.
HIGS South ll:m:,l'gl A,
Ghizago, Nl

Sand for Fres Chroular
=101 ANGLE B

TIONS" A
plots lme, gives many wees,

8 PRECISION WORK AT ANY ANGLE
FI x TYPEWRITERS

=

Kiining Many Het Aluars 11 fr ¥ i

sv:--'mnnr. lnadth o b0 mis | r| I '

WEBER TYPEWRITER MECHAMICS SCHOOL
Div. 1. cCANTON, DHID

Wanted! New Products!

Long-established and well-known company
with modern plant for production of precision
devices wants new products for post-war manu-
facture. Particularly interested in small and
medium-sized motor-operated tools or appli-
ances, Ideas need not necessarily be completely
developed. Send only description of product,
indicating purpose, market and advantages for
complete, prompt, and confidential considera-
tion. If your idea has possibilities, and will
fit into our plans, further arrangements can
then be made. Address Research Department,

The Dumore Company, Racine, Wisconsin

DECORATIVE
Decalcomania
TRANSFERS

|I!|'|.|-:|rhlr] Diowl g of al] Siges and Types
=Flowers, Fruits, Figures, Birds,
Dogs, Horse Hoads, Ships, Juvenile,
t, Inlay, Borders, Initials, ste., for Furni-
: talog with 300 illustrations in
Dieductible on first purchase of 31,00 up.

ropieal, Chi ' Py
RN

L. C. WELLS, Dept. PM-312, 25 East 26th Btreet, Mew York, 10.

FPOPULAR MECHANICS



BACK THE ATTACK » WITH WAR BONDS

THERE IS NO SUBSTITUTE

FOR EXPERIENCE
--.in Airplanes or Outboard Mofors

Among flying men the saying goes, "There is no sub.
stitute for experience.” That's just as true in the man-
ufacture of outhoard motors as it is in ﬂ}'ing.

Without experience one couldn’t develop fine motor
design—or be sure of materials best suited to outboard
needs—aor even achieve a modern outhoard motor [_rIanL

As manufacturers who have contributed to the in-
dustry a major share of accepted outboard imprnv&
ments {!m more than 20 years) we are experienced in

this field. You may be sure, when you huy a bEd-HﬂTSE'f
that you are coming as clnf-:.e to perfection as experi-
L nce has brought the outboard motor to date.

x JOHNSON MOTORS, Waukegan, Illinois

'_ -
,,H All our prw nt r:Iant is I}emg
pait into war work —24 hours a d ay. W
‘ = "."-.: think about p eace: time outhoard \

‘_ molors Gnl}f m i *25th™ hour.

-r_r__"‘q' JOHNSON SEA-HORSES
5-3 FOR DEPENDABILITY

q’?

I_
i a" Must” for every Wonksteote!

d

l___.______...__

THE ideal hand grinder for crafts-
meén and model makers, The
DURO Heavy Duty Grinder elimi-
nates tedious hnm.{ filing, carving,
buffing, polishing and scratch brush-
ing. Does delicate, accurare work in
fraction of time. Packs pleaty of
ower and speed—24,000 R.P.M.
owered with full universal G.E. mo-
tor. Of stren.mlme design—only 634"
length. Has approved Underwriters'
cord. Collet chuck with capacity up o
%" 110-V A.C. or D.C. current, G0

z
4
%
=
[—]
=
=
= =]
] h
N =
= g
W
Il
=
=,
{ or |
=

cycles or less. Has many s i:ual features m ivin  full details, specific
Bepure bl estags, hock: smarop ocketing New i on I el i
quate cooling fan, pus s Hipmee switch. Also avallaiﬂn in —-—_._c_'ﬁl__!lif..’f’flﬁlfl

lighter “Streamline” model at $9 95 and
Heavy Duty Grinder Kit ac £22.0 S
DURD Hand Grinders—alse FREE copy  of

Available on P:mrmes Cnly. ! )k
ittt R4y Catalog,

DURO TOOLS E Sy s :

Dura Metal Products C
6B M. K]Idl.r: .ﬂ.v:::r {,ﬂm’?ﬂ‘ .

Ceentlemen: Send me complete cireular s

MACHINE TOOL DIVISION Address ... ...,
ALSO MAKERS OF DUR® HAND TOOLS
DECEMBER, 1943 g
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Quickest, Ensmsi, Most Economical Way of Getting Pra-l’llgllt Trutnlng!

Do as most of the men In the Alr Forces did—learn Flight Theory, Deslgn, Con-
o Ll
A

Split-Second Recognition of Important War Planes, by I:IIIdIit

CLEVELAND*X;M’
MODELS =

b
Lockheed “"HUDSOM" Bomber
Used for bombiag, fghting, reconnalssance.
Called *0ld Boomering H‘Il.—

I.lh

i *::::::'*.mw

lpl.n CeTh
BF

heed /

F-38 “LIGHTHING"
Deadly Intercepiar due to

!"nknnulu" b, and vfr'tﬂ:_,:.hlm:g

'h’w uEhur Quﬂ Ew v Kit $4

i'r‘iif«’n $35

No. Amer. "MUSTANG" (P-31)
Tough, viclous fighter, :EI#M

* m; ‘.:;:m h. 5
n e ‘mp pan
ier j’cllli.u 32“!::1' Mu- £3.00

Build These Big 36" Industrial | ®en “ARAcoBRA~

The I.'rl'nl Batile ver e Desdl X
gu 5 -m ﬂm;"f“ﬂ#:n;‘faunn TI‘IHIII'It Mnde!s ni w'r planes r-lamr = grpmt R'P:\';ﬂ‘
P .1 :
o

Each a realistic
beauty

“I‘".Eft' II-IH'"' Wi umlan:;'“..' =

Kit T.76: Bell “Airo. uu'_;:.; “L|r n; gk |" eed ? 3 DJIMJH"I‘LII!"

" =-m mewonveee | S5 oy | e | Grumman ber BRI

u::u o B S E'ﬂ‘ hml"“' Kit, '""l' $1 Eﬂ hce ﬁ-un:‘l Lﬁhp.:lu". Mirines, Sean 30

SF-BD. ccosbosnssnsns 3.50 mﬁ“"{“w”jﬁ':—m#ﬁ ?-;ur it -Dsl:t;s.n-
K . HF-BB, . s .

Build the Biggest $'I ﬂﬂ Flunmn U.5.—Huge 7-Ft.Span

iSaars for Howrs'®

e your desler Arab. If he can't supel
order direct. ey 100 cated Tor
nrlrI:in tage charee on all

o 1 c.lr.l.l-ul; (none free).

Eironger, 5¢I‘|EN‘ Rights, mare
al e canstruction

SUPER COMDOR Soarer squ

Simplified, Easier than ever to
bulld, Kit E-S019, only. ...

Cleveland Model & Susply Co., Ine. io'sets,‘2msss, .~ &2 4508C115 Lorain In.. Cleveland I, Ohio

" GETWORK OUT  °
3 Bt || e g T

“l'“} S'I'"l-ﬁrip Eh'“ . #sk uned finest tools snd instrussents or sny metal,

likn writimg on peper wikth pen or pencll,  Thow-

With no time to be loat, keep war I'lh'dl ] '||r Mwlullhﬂ. fupes. maching shopa,
p TR TR | | R eR e e __
ame
Reitiorced Cloves. They handls ARRGCRs PR b S i 0. s BTN
rough, heavy, j materials at

but:l.r.hl.r' h
e fieme msd | MASCOT SLIDE RULE
palm and fngers, Steel thread

sewed. Protect against cuts, brises

Or what's your need? Over 4300 Fits the pocket. Quickly solves any prob- [
froved q"ﬁ““r rip Saleguards may . lem in multiplication, division, propor=
gﬂ"! immediate nnswer, Used by tlom.  Gives the sguare, the aREe  root,
lg industriala since 1910, Write logarithm and reciprocals of al numbers,
for catalog or state your need today, Lriu wPuIea ﬁhtk niue? Mt'lgi 1an:enﬁl&f m;]m
3. Fine black graduntions on w! pellu-
INDUSTRIAL GLOYES CO. loid. Price in fabricoid case £1.00, in leatler
651 Garfield Blvd,, Danville, 111, case £1.25, Money bmck If not satigfined.

Spocial offer to agents and dealers.
TAVELLA SALES CO., 19 Wast Broadway, New York, N. ¥.

Assurted CIRCULAR SAW BLADES
acd TWO MANDRELS a& gor...

This sensatronal value & limited to 1.1.:|:||:L'|:rI 8 5

on hand. Act fast if you want to get in on $

this bargain, Blades are of loboratary

jesied fine ool stesl ftodol corban, 1.1% MO FESCRITIE
Munggnme_ a3y Mickal, Mil; Chromium, WLEDES

9 03; Vanadivm, .005; Molybdenem, .04).

& Slxty asnorted blodes sizes from 43 x 005 to 1.20 = 020,
|  Blodes to cut oll types of materials; sheal, wood, fibre, plashics,
ate. The mandrals are 3/327,

U them on Eleciric Hond Tools, Small Lathes and Millers. Sand
$1.00 with arder, balance on Delivery plus the wwal Parcel
Post eollection charges,

SURPLUS TRADING <€0O.

& MURRAY STREET DEFT.A HEW TORK 7, M. ¥,
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Canaday Safety Supply Co.; Taronie @




HEATABS... marvelous new tablets of con- S
centrated heat, for frying, boiling, heating -?_[-
foods...starting camp fires, stove, furnace or (%)
grate fires. .. hundreds of otheruses, outdoors
or indoors. Millions used by armed forces
all over the world! A new boon for Eicnic—
ers, campers, hunters, fishermen, Boy Scouts,
Girl Scouts, Red Cross workers, housewives,
nurses, doctors, EVERYBODY! Order Now!

pres Hew HEATAR " COOEIT

= G
supply of HEATARS (for many bours of heasi ﬁ
e R 'h:IT far heating casn _Thnd eoalk
'G ..kﬁ g for enly 'l!l..{il wﬂm‘fﬂ d!ﬁs‘ ‘uu
1. W, SPEANER CORPORATION
3050 North Weil 5t.  Dept. PM  Milwankes 11, Wis.

o TABLETS OF
el concentrafed

] TEe

WARTIME ENGINEERING

Produces Greater Accuracy

@ On the enginees’s drafting board
and under difficult military condi-
tions, HULL STREAMLINE CDM-
PASSES pre being constant-
Iy improved. Whea peaco
finally comes, gErealer asoo-
racy and Ineressed service
will be the net result for
America's millions of motor-
ists. Remember the name—
HULL COMPASSES.
co.

HULL MFG.

P. 0, Bax 246-D132,
WARREN, OHIO

Modernize Your Gun! Improve Your Score!
Mosi durable gripa mnde. Positively un-
hraakahle! For Colt, Smith & Wesson, Hi=-Standnrd.
Origies, Luger & Mpousers in a wide choice of beaatifol
designs in ivory, pearl, walnot, onyx, eic. Low prices.
CATALDG. Dealers Wanted,

FREE

SPORTS, INC., (Mfre.) 2850 M. Clark St, Depl. P-12, Chicago, Ill,

TRAILER BUILDERS' PARTS CATALOG

A -'II-:. Wa'll save you money ofl evéryililog. Lorgest

| } J |, and mest eomplete trailer bullders’ supply heuse
] Imthe Unlted Stares. Member TIRATLER COACH
MPRE." ASS0C. SHend 10 for pa log

iFtE- catalog.
ATIONAL TRAILER EQEIIFMEHT co.

dwavker 3, Wik,

Complar Flade and

N
Buitling Tesbrusiions, #7= 10 N, Sewenth St

signs. Finest quality. Reasonable prices. ':. v .
Pins, 55c up. Write today for free eatalog.
Dept. N, Motal Arts Co., Rochester, N. Y.

e AUTO ENGINE SPEED CONTROL

=Lis GOVERNORS

j == Give constant speed to any make of
nuto oF truck engine, regardiess of load ehanges, when used
for power. Fully pusrantesd. Simple instruetioms. 0il
ring bearing $13.00. Ball bearing §19.50. Prepaid. Montreal
branch, 7646 Wiseman 2t. Latin Amer. East Asiatic Co.

Freecirculors,. CANDEE, 2641-L 5. Hill, Los Angeles-7

DECEMEER, 1943

with a Jacobs Chuck and Cup Wheel

Accurate grinding of flat surfaces is an opera-
tion that mest small shops have hesitated to under-
take. But with today's well-designed and sturdily
built, ball-bearing drill presses, the fHare cup
abrasive wheel, and the precision Jacobs Chuck,
work of uniformly close tolerances is performed
very efficiently.

In the photo above, a "flat” is being ground on
a steel shaft to provide a locking surface for a
pulley set screw. In addition to this, it is possible
to grind a true, flar surface on metal strips, cast-
ings and forgings of various sizes and shapes.

This is Only One of 19 Operations
Covered in the New Jacobs Book

For detailed instructions and illustrations on
this operation and eighteen other unusual uses for
your drill press and lathe, send for a copy of our
new booklet prepared especially for the craftsman.
Printed in color and containing 49 illusirations,
it explains how the secups are made, shows the
tools and accessories used and, in some instances,
tells you how to make the tools themselves. If you
have a workshop you will want the valuable ideas
this booklet contains. If you are planning on hav-
ing a shop of your own after the war, you will
want the booklet now to help you plan,

10 . 5?‘ 7 C% g

_,_.--'""H_['_
‘Lb WOELDS LARGEST PRODUCERS OF DRILL CHUFCK

Jaeolis MTg. Co.

123 Jarabs Road, Hartferd |, Conn.
Pleate semd me the boaklet Immediztely.
I am enclosing 102 to cover hamdling and
muiling costa.

189



NORTHLAND

When you buy Northlands you buy the finest
— for Northlands are indeed the choice of
champions, Whether you are a novice or expert
be sure your skis proudly wear the Deer Head
trade-mark of NORTHLAND, because the
better your skis the better your skiing!
Send 10¢ for Merthlond Ski Monual
Edited by Hannes Schneider, 48 pages =82 (llustratians
Or write for FREE folder, HOW TO SEI

NORTHLAND SKI MANUFACTURING COMPANY
95 MERRIAM PARK SAINT PAUL

""The Werld's Larges! Ski Monufociurer™

The Dennison Handy Helper says:
“’MEET THE NEED FOR FILING SPEED"’

-

GUMMED INDEX TABS

Transparent Mending Tape - Mailing Lobels
Gummad Reinforcaments + PRES-a-ply Labals
'I Shipping Togs + Crepe Poper - Gummad Lobels

DENMNISON MFG. CO., Framingham, Mass.

TO FIT ALL POPULAR MOVIE CAMERAS

FlI-M FOR SALE!

Repular $2.26 Duuble §

Bm.m. Block and White.......25 #. §1.94
Repalae #4560
14 m.m Block uad White......700 #. $4.19

LIMIT—1 Folla Te Ench Customer—(lfecludes Precepring)

Genwing Sie 'I'-:n'-r. Mi-Qurlity Etecl

REEL ... CAN... 39°

Grvg Evemil Can—Ormen Roel—bath

DEFENDER PRINTING PAPER

EEEULAR i

8 a2 10 DOUBLE WEIGHT .
REAULAE

5 = 7 DOUBLE WEIGHT. .
FOGULAR Tia

B x 10 SIMGLE WEIGHT
AEGHLAR D

3 n 7 SIMGLE WEIGHT

fall grades) doz. Hle
lall grades) dex. 39
. lall grades) doz, Gde
1510 grader] dox. I%e

wn ITE'}'nr Laterl Plats Bepers Darpals Flier
aMe 10 . . . . Semtissal Saviepsl

AHRENS and DeMERCHANT.

154.156 E. NINE MILE, FERNDALE, MICH.

CAMERA MERCHANTS, SUPPLIRS and ACCESSORIES

Werld's RIGGEST Litela WHOLESALERS fer Rerall Buyers

130

s e, SN
ELECTRIC PLANTS

Elechicily for Any Job - Anyuwhere

QH!.H GASOLINE DRIVEN ELECTRIC FLANTS
provide eoloctricity inm locations
where it iz not otherwise awvail-
gble, and {or emergency standby
service. Thousands of unils are
doing a winning job in the war.

Sizes_from ]E'[l to 35,000 watis.
Ic Iﬂ't-n O oycles, Ilﬂﬂ)'ﬂ-'n
D.C. 8 s 4000 wolls. Also
d-ual ‘A&, mnd n 0. Eu.rlﬂhl models.
Air or water conled.,
Defails gladly furniabed

B e = L]
D. W. ONAN & SONS

1088 Hn;rl'lﬂ-nn Ave, Minneapaolis, Minn

“FULL VISION EYE SAVER” GOGGLES
FOR FIII.I. EYE PROTECTION

FUI ok "t Lessed with lasssns sl firsaf e
! Al |.Lw-".'.'iu. epn I-ow WAL r-:h lm wihih n.a::d:L Prowides ful I.r?u,:j:‘ﬁ
“nn ha worn over glasess, Used by lirgesd War Tacdustrise,

SEND NO HUHIY ONLY

AGENTS
Mall order, Belude employer's priority rauting, ir
Making big money, rra g A ¥ £, s 25
i) posaih ¥ postmen enly $3.26 pl pu La
LB L stnd money cader with oeder, we pay po “

H. HEIHHARDT & i.‘-ﬂ

4527 RAVENSWOOD AVE. DEPT, 10, an:nqu_l!:ﬂr_lE
= 7.4 SPECIAL
-d 1I! !ltli LH.L.‘E 1L.L | . OFFER

Tra3E" shows h:mr te fAnd lengih
fimd any angle in degress, frame
read board foat ln-rl hrtzl tllllla

fram rlq.

al Sa "?-
PIAEI]H i Flllﬂ L]
B, Haka M jeha

Dinmoad-dazzling  Zireons from
the Alines of far-away Mwvstle
Slam. Effeciiee pnd dnerponsies,

Btand scld: eul glass) full of

FIRE! Thrilling beauty in ex-

;]il.l:llll{' mountings for Lady or
ent. Sent on trial.  Write for

oalalogue nosw. ra By

NA‘I"IH}::L TIRCON Fﬁ' "‘i
€0.. p:. uzu.

= Wmealing, HE .

OHE HAN SﬁWMII.L o

Makas
t Turn Trees Into
ke b b noy with a

S5 THAN
SAW

}|00*
BEL.
Throe capacities: 10,

14 and O0 feet. Accurnic set works,
prakilive dogds.  [Wand oF power foed,
Runs on 0w power— Many owpers Uee old awbo
engine. Pays for iiself q-mrﬂ..-—ummu:.d. i eome
mercisl service, everywhere, Write for free Jumber
handboak mnd catalop of mlllu ul.!fl[ll.wl- Lisole, Saw

Mnkien
Shinglen,

Lath, T, blndes woad wn-udv.nrlu'lz Ui pEmen

Cratea, Al| ELSAW MACHINERY CO.
FormiLumber  Deph 1813-8, 3343 Main Ste Kansas City, Mow
BUILD

vour GRANDFATHER DLUEI( NOW

Sanz 15¢ for Simpls SHOF TESTED En-l" l!lcrlll:l:l [
The Himplasenmble Had-- Kot war 2 thon ME b

wivd slviy plegum “IIAW" Book pring
slar, tubs chime movements sow ng
fathser eraes, Builld now. Aveld Govi.
HUEMPEL CHIME CLOCK CO..

ﬂﬂ!l';llnﬂ-
HUFER Y1

wre S
Mg, 81, Guilenbein. fowa

WORLD'S LOWEST PRICED

ADDING MACHINE “smcesa

FREE TRIAL
_ EHEEL EHH GIFI--EEé‘nRi’é' ONLY %

Anger fick. el
Ideal Qifi—for Busi s

1t=cif over and over.
ness, Income Tax and School use. ucmn' RACEK GUAR-
ne o

il 25 50 bius postage. (Hend full casb | “1'1? U B
W'Mﬂl Money back i?iu:lﬁd.l;- fnat dellghted, AOENTS WHRIT

el CALCULATOR MACHINE ﬂﬂﬁlpl“ [Hfrr..]'

DEPT. 148, P. O, BOX 1118 CHICAGO, ILLINOIS

ST CALPLLTEA
tu-rl\.. A&
Lo i)

nuuunuﬁ
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VALUABLE TIME
and MONEY!

@1%. Onee you see a Dyonmie In
ageraticm yau wan'L e with-
owt if. Tis simpliciny  will
AipEe you, In @ year the

23 Dynnme  only  cosis  fou

a DYAWM/ £
MW, it eyt e

=2 . 'I. AMAZINGLY SIMPLE & EASY TO OPERATE ae
This portable Dyanmic Weldor—enally cnr-
ried right to the job—pluge into any con-
venient, properly wired 110 \ll.':lit
light l:lrr‘llli—\l.urb.s on Iron, Steel,

1\\

about Gc a days
Comes complete with helmet.

lie snd carban are welding
— s wark yos would thindt roids, caliles, clectrmde holilber

m”l;:“!g;.-i-mlnll:;“::‘l::h a lnrger, more exs cuMF LETE 5;:.[. oporaling  nElFuclicois,
DESIGHED TO DO HIGH GRADE WELDIHNG IMEXPEMSIVELY | Write today for free priarity

Mointemance Men: Farmers: Mechanics: Machine Shops; Foumddries; Auio, General nssistunes nnd particulare on
ftenair and Job Welding Shogpa; ll'-il'll.-. the Dy l|_-.|_.|‘| it B0 indispEnsalile mod how 1o guolify for one of
useful that they cinnat afford to be withoot L. these pmozingly low-priced
TF Inexperiencesl. yovi can epzily learn o 4o o waricty of high srode woldinge johes by welders. Act now  while
following the praciienl, simplifed opersting and welding instructions  furnished, they are still availabie, Get

DYNAMIC WELDER CO., 2226-M Silverton Road, Chicago 16, 111, | " o0 our 10-sar il

Burpee’'s

GETABLES

# [ of Burpea"s Hest—Garral, 5 PACKETS

Latiuce, Bosl, I!.u!l-ﬂ! and

T, Tomualoes 0okt of seedn

E‘ of each, all 5 pr I|M1|I f::r
]|<:.I| It l.*-ll'-I

Burpee"s Seer

W. ATLEE BURPEE CO.

Philadelphia 32, Pa. or Clinton, lowa ‘

EMPIRE DEEIEEEND LEVELS

: gy AL SSTALS YO0 ¢
T ——— mallast w a i Aecipals w: | M F..: "f',r'
[ o7 it e ot Miwstreot o pav

wnly S50 Chrdee deam loeal dealer. Wnile | .
II'I'II’IIIE LEVEL I'I'IFE [II BIPT.RTIE o
(" BUILD THIS MODEL)
- An  aceurate 13"  scale
model ol the lameus PT.
Complete kit includes all
fittings — Only 5.
GE'I' THIS BOOK — the only one ol lis kind,
Full of deotailed drawings and pholographs
with instruclions for building ond ngging
ship models. gup \ODELS ILLUSTRATED -
posipaid lor only $2.
\_ MARINE MODEL CO.. Dept. W3; 28 W. 15th 51 N.Y.C.  J |

FI x THAT WOBBLY CHARR (v sy
w1 minore ror 1¢ | 298

Now Plates CHROMIUM!

ALSO GOLD, SILVER, NICKEL, COPPER, ETC.
War Increcsos Demand — You Profii]

Mew, patented Invention makes possible
big mm[m AT HOME. late autos
parts—waorn articles o homes, nr:l.. hotels,
restaurants, ete.,with duru.blu. nqg
g mmmtl. e l'.rnld & o) v':rzﬁ
simple, guic nuiog c

al

e

weo
nnr:I: |ttuuhnu‘£%m‘ji.'1. _a_-ou can hmﬁ

income from o huﬂnﬂi of

thlt upon satisfied customers. Act nt oncel
WARNER ELECTRIC COMPANY
663 N. Wells St., Chicage, 111, Dopt. 308

r e
r,-’

Gt TITE 0INT, amasing mow  fabeio | WARNER ELECTRIC C0., 663 N. Wells St., Chicago, 111, Dept. 308 |
RS |.|!11||r|:'-gu4||. o with il adkesive, Gentlemen: Send me Free Sample and Ilostrated Booklet.
Tigrelens wlain i 1 l~ ligs, drawer I I

wulls, ik =H e r lmare jolmts,

usl wel, place over -.*n-:l nr lnnsw _dowel, e ] Namae, i-
arel push imto M"ti.u:" II::Illﬂi"uI*: H'\-I!l' :In -{. .

woad Lo & sariment, Hrd
wnm' H::I!?:ﬁn:cu o Wholossloes - in. m I Address I
quirkes invited, 1 City Liam J

“Magnilying Indicator

A@wﬂcamafel(l“Shde Rul

7
Y e B0
e ] L"""“I e A-

Most Fascinating, Time Saving
Device in the Whole World of Maothematics

SPECIAL nFFERs Enables you to make difficult ealeulations instantly with-

28-pag0 Inatruction Mook and Stide Mule ort paper or pencil—in multiplication, division, propor-

l:. ying - Case '""r"d‘;:r'r ‘_'AII LLLES tions, aquares and cubes, square and ecube roots, ete.

No. 1 :..4., 1:% I'“L il FJ'E."..E:!E:;# : 0L ol K il “""Inuﬂ Our 10% Blide Rule, at 50¢, has stnndard A, B, C. I, CI

No. 2—C550 50 bin: "-ﬁ"i“u’,.‘:.‘.‘éi’ﬁh“‘.:‘;:.t.:.'dﬂ‘.",‘..‘.?u';:“,‘::’::ﬂ".,.‘l and K scales. Our NEW “TRIG” 10" Slide Rule, at

in smutimetars nnd S1.08 pastpaid £1.00, has the aame gix scales plus 5, L, and T liv."n-_lﬂ

No. M ””‘L-r iy b, bave [ ek (SINE, LOGARITHM, TANGENT) on Reverse of Slide
Mo, 4—i= T Blide Fluln with INE { Peskad Dulaulsser; for problems in Trigonometry.

g TJ“-"I'*":LL'::’;;:‘;‘;‘" ;'I;:":'n":.‘::h Rk L HAS heains Satisfaction Guarantsed or money refunded, (Sco Speeisl OMferm)

TO INSURE GETTIES, o oy pmpriv-Send Order NOW < HEWIG CO., Bux G-143, Grand Central Annex, New York City

DECEMEER, 19431 191



ARE TAKING THIS WAR
SERIOUSLY

With grim determination thousands of Ameri-
A WorTlen are |.|.“']]l'_r\I r;l"i.l' ]”':"\-l i |i|.i tl:‘l‘:']l.."' ."'||""|':‘"..
Eagerly they hend their shoulders to wartime 9" swing, South Bend Engine Lothe
tasks — for no sacrifice is too great if it hastens
the return of their men from the fighting fronts.

In hundreds of vital war P‘.lunt:j, women are  like the fuI]}r enclosed liEEling. And,
operating South Bend Lathes with surprising re-  most of all, t.he:,r appreciate the ease
sults, On all kinds of jobs, ﬂu‘f' have kept T of operation that prevents fatigue and

1

production and maintained established standards makes the work ay seem shorter.

of precision. In some factories whole batteries South Bend Ensine Lathes and
of South Bend Lathes are humming under the Toolroom Lathes are made in five
guidance of feminine hands. sizes: 9% to 16" swings, with 3 to 12°

Since World War I, women operators have pre-  bed lengﬂm. The Turret Lathes are
: ferred South Bend Lathes. The made with 9" and 10 swings, Write
convenient eontrols are well suit-  for Catalog 100C which describes all

- e&d to their sensitive touch. Tlm}' sizes and t}-‘PesnfEiﬂuth Bend Lathes.

- —

Lathe Builders for 37 Years

SOUTH BEND LATHE WORKS soutH BEND, INDIANA

FRINTED BY FOFULAR HMECHANICE COMPANY, CHIGAGD, ILL., U. 5. A,
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Old-fashioned, greasy brushless shave is
out! Men are switching by the thousands
to the new, improved Mennen Brushless
Shave because it has this big advantage
—it's a cream, not a grease! Get it today
at yvour druggist's in either jar or tube.

MENNEN

T

SHAVE

e

B
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G YE5...THE CIGARETTE WITH THE RIGHT
A" COMBINATION OF THE WORLD'S BEST TOBACCOS

STRIDES AHEAD in Mildness, Better Taste and
Cooler Smoking because Chesterfields are made
of the world’s best cigarette tobaccos...plus the
Right Combination to satisfy smokers nvafywlme.
Remember in a cigarette — the Blend...the
Right Combination— that's the thing

S

AND HERE THEY ARE ... again in the cheerful
Chesterfield Christmas Red - the cigarette gift that SATISFIES
with the best in Smoking Pleasure.

Copyright 1043, Lisoery & Myms Tosacoo Co




