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ALUTOMOTIVE FUEL
AC

SEa-coimec diesel engines breache with &
commant roar. Transmited through the
intake system, this racker would be hard
on engine-room crews. 5o, many of the
diesels of our Mavy are hushed by spe-
cial AC intake silencers

Mo adjustments are possible.  Silencers
must be righr when they leave the AC
p.-g.Juxli.'un line 5o, sccurare, pm:n.ul'-
in_g u.nrl:rr:a.n:':.ip is demanded

In spire of all this, Mavy thoroughness
required regular checks on silencers —to
I:IEEP them up o lrl[ll\.ldrli

Your Fuel Pump, too, Needs
Attention
The fuel pump on your car, truck, of
tractor is blood beother to this silencer
in its need for occasional care. Because
it is precision buile, it. too, gives trouble

o

lﬂl; Wi hHl!- palai where

very seldom. Bue, lts life can be deh.
nitely prolonged —and your tansporc-
tion protected —if you will have your
service man check your pump after thirty
thowsand miles of use

Automotive repair shops can give Con-
servation Service, not only on fuel pamps
but on 2ll nine AC |:-r|:.-.:_|.1|.'.:.. (The de-
rails of this service, and of why you need
it, are given briefly below.) To conserve
badly needed marerinls, gusoline, oil, and

tires, use this service — falthiully.

When replacement becomes necessary,
sclect AC—for complete satisfaction.
dwarded ia tbe men and women of AC
o Spplomber 3, 1042, for pwfitandmg
'{ arkivrrmynd in Srodwowg far Ficory
AC SPARK PLUG DIVISION
GENEREAL MOTORS CORFOREATION

OfL MLTIRS —Slow driving
sccelerabin formstion of
sood and carbon in em-

oil snd gis 5o, yomr
el Blter element wheasver
your desler’s AC Ol Test Pasd
shows that your il is distgy.
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“Thousands of these tires were
sold then. One of my suppliers
bought "em ... and so did scores
of other companies. Private car
owners, too. It proved that syn-
thetic was okay!" This procer
krsws—for Standard Brands put
B. F. Goodrich tires {in which
more than half the rubber was
synthetic) on company cars.
Some of these tires ran for more
than 30,000 miles, This wasthe
greatest tire test ever made,

What the future s in store for new car buyers,
we can't say. Bur tires seem likely 1o be made
whaolly or partly of synthetic. Wise buyers
will look for the tire that has been proved.
And they'll get it from B. F. Goodrich, the
company with experfence in synthetic rubber.

Your War Bonds help to pav for the svathetic
rubber used by our armed forces. Jeeps run
on it, highter planes land on it, and guns mave
on it. Synthetic rubber is used in self-sealing
fuel tanks for planes, too. That's why every-
body can't have synthetic rubber tires now,

LISTEN TO JOSEPH C. HARSCH

in *'THL;}{!ANIHG oF THE (/] /ews™

COVER THE COLUMBIA BROADCASTING
SYSTEM EVERY HIGHT, MONDAY
THRQUGH FRIDAY

Inside Maformation by

@ man who has lived i
where the news iy m
being made | e ot
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A true experience of Mr., and Mrs, James Sproston, of Cheshire, du rimg
the big air blitz over England.

— ———

1 Night afrer night they
heard the great German
Heinkel bombers roaring
directly overhead, Liver-
pool-bound and loaded
with bombs. Then one
night Jerry was lare. Feel-
ing safe, the elderly Eng-
lish couple prepared 1o re-
tire. Suddenly the sirens
began tw shrick...

2 Came the rumble of
jettsoned bombs, Spros-
ton grabbed up his flash-
light. He and his wife
hurried downstairs to
black out the windows.
The nexr moment an ex-
plosion shook che house,
Seconds later the big one
came ...

3 ... Half demolished
the house and chrew its
stunned occupants vio-
lently to the Aoor... Some
time after, (wo passing
air wardens saw a lighe
shining out of the wreck-
age, It was the beam
from Sproston’s Faichiful
flashlight—a beam chat
direceed the rescue of
two more victims of the
Lufrwaffe’s ruthlessness,

SPARE YOUR FLASHLIGHT BATTERIES!

For your own emergency protection (witness NATIONAL CARBOMN COMPANY, INC.
the Sproston’s experience) as well as to con- 30 East 42nd Street, New York
serve critical war materials, use your flash- Unit of Union Carbids and Carbon Corporation

light normally as litcle as possible. Make a
habit of flashing it imtermittently, not con-
tingously., Also:

¥ you con't get “Eveready” flashlight bot-
teries, don’t blame your dealer. The Army,
Navy and Lend-leasa get first call on the
supply, and few are left for civilians.

The werd ** Eversady® iv 0 regintersd trade-mark of
Haticoal Carbos G freieg
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Next Month

HENEVER bomber pilots get

together they swap varns
about Alexander the Swoose, Dry
Martini, Werewolf, Thunderbird
and scores of other famous Flying
Fortresses that have performed
the miraculous in getting their
erews back to home base without
benefit of fighter escort. If you sat
in on one of these sessions vou'd
hear how the Werewalf fluttered
back from Brest on one engine aft-
er all save the pilot bailed out, and
the amazing story of the Thunder-
bird that got home with its fuse-
lage ripped in half. A thrilling
October story of how they do it—
“The Bomber That Fights Any-
thing”—is told in the words of the
men who were there,

New War Baby

FTER the last war it was radio.
This time it's televizion—the
war baby of World War II. You
don’t have to be an expert to pre-
diet that postwar television sets
will be static free and have one
knob to tune in both sight and
sound. They are now in use, and
wait only the last shot in Berlin
or Tokyo to get into production.
For a behind-the-scenes account
of this infant read “Television—
the New War Baby" next month.

Cotton Goes to War

M OST persons think of cotton as
something used only for mak-
ing cloth, but it is second only to
steel in the list of vital war mate-
rials. Without it, America's war
production would halt and guns
would stop firing. “America’s No.
1 War Crop,” an important Octo-
ber article, tells of the thousands
of ways King Cotton is at war.
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"They Pack the K.O. Punch”

UNCLE SAM'S new 35,000- and 45,000-ton battleships
are the most powerful ever built. They hurl a 2,400-
pound shell for 20 miles, and with uncanny fire control
can blast the enemy out of the zea before he knows what
hit him. The Japs found this out one night when three
of their cruisers moved in for the kill on what they
thought was a lone American cruiser. An October article
on the new giants of the fleet tells what happened when
the trapped “fox"” turned out to be a “bear” in the form
of one of our super dreadnaughts,

Your Airplane for 1953

NE decade hence, it may not be unusual for a New

York businessman to close his desk on Friday and
inform his secretary that if she wants to get in touch
with him over the week end he will be in Moscow. In an
article next month, R. 8. Damon, president of Republic
Aviation Corp.—the company that builds the Thunder-
bolt—predicts that passenger-carrying “Planes of 1953"
will approach the speed of today's pursuit ship. As a
practical aeronautical engineer, he visions great strat-
osphere liners for long trips, family planes by thousands.
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No Heat 100 Tough

. «» BECAUSE THIS EMNGINE Hﬁs BEEN
CLEANED OUT SAFELY, AND KEPT CLEAN
WITH PYROIL.

The engine of your car will take a lot of pun-

ishment. But summer heat can knock it a telling
blow unless you keep it clean and free-running inside.
You can do this with Pyroil.
_ It isn't pecessary to go to o lot of trouble. Merely pour &
int of FPyroil in the erankonge of your car.  Pot a few ounces
n the garoline tank, slso. Then drive, Pyroll protected=hes
cause Pyroll staris immedintely ridding the engine of carbon,
w, Eum and other hormiul acoumulation.
You'll notlee the improvement as you drive.
engine clenned=—and kept clean—by Pyroil,

And with an
youlll have a
ear fit to ride oot the emergency

VICTORY  successfully till Victory!
SIZTE Pyrail can be used in o fine watch
3 0UNCES ns well ns o fine ear. It is entirely

harmlees, Get Pyroil today al oany
pervice siation, garage or desler, O,
muall eoupon below. Monofectured by
Pyroil Company, W, V. Eidder, Founder,
il F}Inil Bldg., LaCrosae, ‘I-'Hm'nnmn-

12 YEARS' accepramce
BY FOREMOST AUTHORITIES
— RACE DRIVERS — EX-
PLORERS —EMGINEERS

YOUR GUARAMTEE

Buy Another
War Bond Today
MAIL THIS

COUPON
DISTRIBUTORS:

| PYROIL COMPANY FREL FOLOER = 1
| 5% Pyroil Bldg., LaCrosse, Wisconsin  MAIL THIS COLFON
I T want my car to last and runJJln:wrl:.r until Vietory, Please |
| tell me mote about Pyroil and how it con accomplish this |
| for me. ]
] ] Send detslls of your Plan for Distributads ]

I
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the product is mot believed by us lo be commercially available

Arctic winds run soldier's washer. .. ... .. o, |
Mobile 155" knocks oul lanks,. . &
Seniry box mounted on troek. . .. - &
Rockel gun used by Kussians M |
Ta ows how far pilot can . |
Helicopter Innds on deck of ship......._. ... .., .. .11
Hea waler made safe to drink. . ........... - 13
Mirrer and ray alien gun sight.. ... . &
Maolecules give punch to II uslers 18
Nary uses plostie tabloware. . ... ... . 18
Machine shows tire's unlrll‘lnl bulge. ... . 17
E“ﬂrl:ruill mn:lrrﬂn................... 17
Hﬂlwiui Preflight trainer.......coomnvaereranrrnas . 25
“I {: round tesls luueh' » - 28
MNa LL roduced on 'lﬂ.in P 0
Wartkime Iune uhullt for S1,040,.,.,.,. iz
Elegtric Tuna' gives fishing practice., 35
en copyhalder for Lypist : bt . 32
Wells Office Furndture 410 5. Wells Bt., ‘Chicago

Tamps for fire EE“:I'I e O a5

American-LaFrance-Foamite Co..
Wrapps'' for gift Eiﬂ:llﬂ

Bill ¥. Jamea, Miami, Okla.

ng (i is ship's guns

Hammisck for Jungle Aghters..........0c0000000e

Hogshead shelier |

Giant nﬂm show uses of instruments,.........

Ten billion Jolis test gﬂr MR e e e

“Lplnmer'® reseis thermomeber. ... ... inonaoiianioians -
es-Age-Motive Co., Manteno, I1L

Ben Franklin's Areplace SEOVE, .. ... .oooiorionmerorarinieis

Outdoor nu e on ﬂ-ll-ﬂ:lw

naris m lights ﬂnr!lh
Hluloses seal '-llll!? Ao EHT b B

Haflors practice row “land boal'

Control iruck guldes

One-man tee-in

Tut.'lngl Appara e
Interlocking shin def nd
'I"h-r Ruberold B0 Fiflth Ave., New York
i pockel cars h burn aviatlon gas
Hrﬂﬂlllu Jack for plane 'H'I-'I' ................................
New type of syni o ru

Zaré fap ﬂliﬂ Iﬂ“‘ﬂmh o
Gun erew muost have hl.l:lr:rrh
Hixty dollar elecirio ““kiddie
Et!l?t“ mﬂ.id' n‘:l.lmut IR oo AL AT
en of SApETmen :
l-!u.mmldcmmll:lrnlnr
Hose horse directs s m o
Met-L-Top Tl.‘nlm tm'-
Motment prevents sunborm. .. e T Ty T
eakless wooden doar hlﬂ‘h“n...... im
itehguse Research Buresu, 101 Park Ave, New York
tools

nkes,

82 EE3daE2222 § Sooiizss =R

Alreralt makers build own boolS. ... ...cccvaiarmrrarnransaras Bl
Model glider has "“fow camtrol™. ... ... covoraeirecraiaoisias Bl
Be ey Miodels, Inc., Brmk]p'n N. Y.
Hang-fire test for rll“l.'rli.lﬂ ................................ -1
Ant 'laﬂﬂ ulun{‘ L L Lt b ==
m o 1] Fimtaram
E;l.l.lp:::zlr]t Sales {-'-ﬁ\... 637 State St., Madison, Wia.
Craftsman and Shop Notes Index -
ART AND ARTIST
Brush rack from plastle tumbler. ... ... .. .. ....cocicnanns a1
Soap holds thasoe on board. . .. .. ... . iiiiiaiiiiiiiiaianas [
Kerpin p-an:ln h“i;r at drawing baard. ., ... . ._.......0...- w2
Porinble drawing board. ... ... . ..ot A im0 B 127
AUTOMOTIVE
T!Itl (7 ey e e ey S ai
o B oo g B R GGtk a1
B-Implliai aule lﬂlll'lll!:.lI ............................ -l
venting corrosion on baitery posis 112
Oileloth protecis door wpholstery...... 126
Step on fruck endgate............ 128
Cleaning ball-bearing assem oS e R S | T ]
Cover protects instrument panel.......cccvicuciersnaniana. 10T
FARM
Can provides cover Tor dlle wemi, . .. ..o irncronranrnranan 104
Truck endgate used as slock-loading ramp.. ... 118
Itu h LT P e P 128
h Lo mﬁv em
MJ--E e :-rln.d

g::ﬂ!;:up aﬂm I'rm 'l

HAND TOOLS
hnlrln[m:llulnmihrhx
Removing broken shovel handle. . TR o St o
Finger :rlp for short serewdrlver. . ... ........... T 1

(Continued to page GA)

222

-

POPULAR MECHANICS



WHAT’'S A
NUT FOR?

® A nut is for just one purpose.
That is to fasten I]l.in;_r- l_ni:'ghﬂu'r,

A good put holds tight. Tt
doesn't shake loose even under
vibiration.

This is the |mrli1'||]:|r virtue of
the Elastic Stop Nut

This nut has an elastic red col-
lar in the top. The collar grips
the bolt and keeps the nut and
bolt threads pn::.-n-illp; l.i.;_:]ll
azgainst each other. There's no
play. There's no wobhle.

——
-"I-_‘_.
—
—
—

—
—
—
—

F“‘ '||‘:I"- nul }-l.’l}"— JIIII..

It can be taken off and put hack
i il.rl‘] ."‘illl |1"_'L. ill} L1 |‘1r'j't: Lo
the bolt

.“-r.'.'v r1|:|||1'! ]si”iull.-- |-f I'...lil-lii_t
Stop Nuts,

They're on every airplane made
in America, Apd on all kinds
of war material,

And as far a8 we know, not one
Ililh ever 'I-i!ill.'li_ [ €1] |']l} il_E ju]r
surer and better than any other
similar Tastening.

LOCKED on balt SEALED of

by the action lop fo protect

of the gripping —_ working threads
fram cerreuion

HOLDS nul
threod against
balt threod
= prevents
azial play

FITS any stond-
ard bolr, Mode
in all sizes
".': ond fypes

ELASTIC STOP NUTS
Lock fiust to make things last

Elastic Stop MWufs hold fight Youngsters' foys loke o beal-

ond moke better electrical ing. They'll last longer ond
conlact. Conneclions are toke less “ﬁ.ﬂiﬂg” when E[.\-STIC STGFNW ﬁHFDM'HGNﬂFJUIEHI{:h'
iofer ond more  eficient, Elastic Stop Wuls ore used. UNION, NEW JERSEY AND LINCOLN, NERHASKA

This One
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IMPORTANT NOTICE

It is the intention of this magazine to provide its readers with
infermation regarding the latest developments In the mechanical
arts. 'We take no responsibility ns to whether the diselosures con-
tained in our articles are covered by patents and advise readers
to investigate this subject before making, using, or selling any of
the products, machines, or processes deseribed in order to avoid
possible liability for patent infringement
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Business
4 Demands
24 Accountants

... because Accountanis Command Business

Accountants are usually in demand—at better than
AVETAEE CATTHNES.

But today—more than ever before—the competent
accountant finds his services at a premium.

Business in war has tightened up the reins and is
watching costs—prices—every move—striving Lo oper-
ate on that basis of close control so essential to service
and profits.

Then, ton, business is working under tighter povern-
ment regulations, with many more records and reports
—war production, priorities, more and larger taxes,
wage and hour laws, payroll deductions for Defense
Bonds, etc., etc.

The Home Study Way to Accountancy Swccess

Thousands upon thousands of men have trained for
Accountancy with LaSalle—at night—at home,

Their success—their progress—is a matter of record.

Whether their goal was a C. P. A, eertifieate or ad-
vancement in business, our files are full of letters
reporting income increases far out of line with the time
and cost investment.

MNote for instance, these six cases out of many we
might cite. (Names on request.)

A cost clerk, J. 5. H. became, aflter completing 30
training assignments, cost accountant. Within nine
months, only half through the course, he became chief
cost accountant with a sa]a% nearly four times what it
was when he enrolled. C. K. was an immigrant day
laborer, Within a few months he secured a bookkeeping
job. Within a wear, he secured three raises. In two
years, he was in charge of his company's accounting
department, although not yet through the T.rEI.;:;{}Iﬁ.
W. J. F. moved up from store clerk to assistant
keeper after the first ten lessons. Now he is office man-

ager. S. W. N. knew nothing about bookkeeping. With
19 months of training he 3355&' the C. P. A. examina-
tion on first attempt and opened his own public ae-
counting office. Although a university graduate, P, M,
was a grocery clerk at small wages. Today he is Secre-
tary and Credit Manager with an income 300 per cent
higher. Already in cost work, G. N. P. within nine
months was earning 409, more; within two years, 10075
more, The third year his income went up still more
Mow he is manager.

These Men Won Success in Ordinary Times
—You Have War Opportunities
Remarkable as is the success of these men—you will
have an advantage over them—you will be enterin
accountancy when unusual national eonditions worl

with you for success.

Conditions not only ecall for more accountants—but
offer unusual opportunities for both quick and perma-
nent success, The need for accountants will increasze

during war_and will continue for years afterwards
during the difficult post-war adjustment pericd.

—If You Can Qualify

Ask yourself three questions:

1. Are you ambitious?

2. Have you determination?

3. Can you see and grasp an opportunity?
If you have determination; if you are ambitious; if you
can take advantage of circumstances—prove it by in-
vestigating., A three-cent stamp, sixty seconds time, and
the coupon below will bring you full information regard-
ing Accountancy training and the opportunities to which
guch training leads, Then you can judge intelligently.

LASALLE extensioN UNIVERSITY

A Correspondence Institution

Address

SEPTEMBER, 1943

Dept. 964-HR

Opportunities in Accountancy—Check below and we will send you a free
copy of “Accountancy, the Profession That Pays,” also, information about
our training in Higher Accountancy, all without obligation,

Presenl Postliont, .. ..o e uensannnn s oo nensan

CHICAGO

OHigher Accountancy

Other LaSalle Opportunities: If more interested in one of the other fields of

business indicated below, check that:

OBusiness Management O] Effective Speaking OModern Foremanship

OExpert Bookkeeping [Law: LL.B. De
C. P. A. Coaching
Traffic Management [OIndustrial

gree [JBusiness

OCommercial Law Correspondence
DStenorypgb;l
Management Modern esmanship
................................... AP < iimiwna
........ Cily and Stafe.......

TA



YOU Will Fly !

THE great air age of the future

will help every one of us. Then
you will fly your own Piper Cub to
your favorite vacation spots and
take business trips with unbeliev-
able ease. You may even make
aviation your vocation.

Be ready for this bright future
in the sky. Take aviation subjects
at night school, study aeronautics
at home. Then, when peacetime
comes, sce your Piper Dealer and
learn to fly. He can solo you with
as little as 8 hours of dual instruc-
tion in a Piper Cub.

Send Today for Your

“HOW TO FLY"” Booklet!
Prepared by a
certificated "
%i tlinslrull::mr. 5_-:5_‘-
early explains 255
basic flight prin- 4= | 3
ciples. gen 10e 20 B
for booklet and i
Piper catalog to :
cCover Fﬂﬂtagﬂ- k
handling. Piper
Aircraft Corpo-
ration, Dept.
PM93, Lock
Haven, Penna.

POINTS THE WAY TO WINGS FOR ALL AMERICANS

8A

| Employ studenta or graduates of

"YOU ARE UNDER ARREST !

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

CRIME
DETECTION

I have taught thousands of men and women this exciting,
profitable, plensant profession. Let me teach you, too,
in your own home. Prepare vourself in vour leisure time
to fill o responaible, steady, well-paid position in a very
ghort time nnd at very small cost, What others have done,
you too, ean do.

53% of All American
Identification Bureaus

I.A.S. Thisa fascinnting work is eaay Lo
leprn and thetraining @ inexpensive. You,
too, can fit yourself o fill & responsible crime detection
job with good pay and steady employment. But don't delay
—get the details now. Let me show you how easily and
completely 1 can prepare you for this fascinating work,
during spare time, in your own home. You may pay as
you learn. Write today for free Crime Book.

F R E EI “THE ELUE BOOK OF CRIME™"

It"s n thriller. Tolls sboot same of the et
interosiing erimes ever {l("JT\-HItI.rd and bsow ey were solved throgh
thie very metheds tnught By LAS,  Send now—hi AUED (0 &ale SES.

INSTITUTE OF APPLIED SCIENCE
Dopt. 13156, 1920 Sunnyside Awe., Chicago, lllinais

a'a

EVERY,

SHOULD GET THIS BOOK!

ADD YEARS
TO THE LIFE OF
YOUR BAND
INSTRUMENT

COVERS ALL
MARLS OF
INSTRUMENTS

Your band instrument must lase for the du-
ration, That's why you need this new and
helpful book,”How To Care For Your Instrus
ment.” In o other book can you find such
valuable and helpful formation. Covers all
mmakes and rypes of wind and percussion in-
struments, 40 pages of nstnictions, 46 illus.
tragions, to help make your instrament lase
longer. Worth many times its 10c cose. Get
youers at yomir Conn dealer’s or send 10¢ eoday,
T — — —— — — —

C.G. CONN, Ltd., 931 coms BLDG., ELKMART, iND,

Sendl me____topics ol “Hew To Care For Your lestru: I
mans,” Enclosed find 10 in coln or stampa for each copy,

MAME I

DDRESS
I & |

CITY STATE
I —— — — — — i — —

POPULAR MECHANICS



HELPING TD TRAIN AMERICANS FOR

BOX 5671-J, SCRANTON 9, PENNA,

the course fefore which I have marked X:

O Auts Engins Tuns-ap

0 Auto Teohmician

L] Avintion [ Avintlon Meshanis
0O BMlusprint Heading

O Electri
(o] I{l-rml.rlﬂl ﬂ.i‘lnhnnnuﬂ
O Foundeyman [ Heating

L M COURSE
0 Advanced Drressmaking 0 Mo E,EEEE?_,'“ URSES

O Fouds and Couwesry

T —

Citg,

ru .irm-ru :r on

INTERNATIONAL CORRESPONDENGE SCHOOLS

VICTORY

Without cost or obligation, pl:asc send me booklet and full pa rticulars about

TECHNICAL AND INDUSTRIAL COURSES
B Air Brake 0 Contracting and Building ] Mansgemsmt of Inventions
11 Ade Conditloning O Cotton !u!p.nu!p.'l.u.l:ug O Marins Engi
irplase Drafting [} nEinea [} Mech Diraltimg
Architestural Deafliing O Elaatrieal Deafting O Meshanleal Figh oo
] .ﬁmhu'hu'w"l o Elutuen] Euu.mumg L Mins I-"n_u'um.u.n

- 3 11 uenising
O Puldie Worka Enginsering
O Heat Trestment of Metals [ Pulp and Peper Making

0 Boilermaking O Highway Englnesriog L Radla, CGensral O Telegrapby [ Telophany
O Bridge Englneering O Houss Planning [ Disdio Crperating O Textile Dknaigni ngr
O Chemistry [] Coal Mining O Imdustrial \Ial.-‘llurr_-f L Radis Bepvicing O Toolmaking [ Tool Design

[ Civil Enginesring [ Locomotive Enginecr [ I I Beetion Foreman O Walding, Gas and Elsstria
D Comcrets Enginesring O Machinist [ [Inspector O K. Ii. Bigmalman [ Helrigeratlon [] Woolen Manulactaring

Y DUSINESS COURSES

O Aseannting O Advertising [0 Cellages Preparntory O First Year Collags [0 Bailway Peatal Clerk
0O Bookkesping O Commereinl [0 Foremanship O Freach O Salenenansbip
] [lu.ulne- Correaguonilenes L] Comusercial Ilustratiog O Good Engliah D Beereinrial [ Bpamish
L Husitiges Blaangerment O Cloat Accounting [0 High Schisal O Showenrd snd Bign Lallasing
O Carwoaing [ Civil Beevica I:I O P Acegunts O Mansging Men st Wark L Teaffic Mapsgamant

O 'rolessional Diresamisking and Dealgnlng

Hritiah residenfy gend powpon fo [, €, 8., ?; hmurmﬂl, Lomdan,

How to pass a genius

Ail of us can’t be geniuses, But any
ordinarily talented mortal can be a
success—and that's more than some
peniuses are,

MNow, as in Esop’s time, the race
doesn't always go to the one who
potentially is the swiftest. The
trained man has no trouble in pass-
ing the genius who hasn’t improved
his talents.

In war and peace, in every tech-
nical and business field, the trained
man i1s worth a dozen untrained
ones, no matter how gifte&.

The International Correspon-
dence Schools can't make you into
a genius. For more than 50 years,
however, I. C. 8. has been helping
its students to become frained, suc-
cessful leaders — and it can do the
same for youw.

Mark your special interest on the
coupon. Don’t be like the unsue-

cessful genius who wastes his life in
dreaming of what he intends to do,
Act now!

-

SPECIAL
TWITION RATES
FOR MEMBERS

OF THE
ARMED FORCES

*

O Banltary Fnelnesring

O Bheet Metsl Work

O Bldp Dirs

O Beipfitting [ Bhop Prastics

[ Buenm Elsctrio [0 Bteam Englnas
L] Htesen Fitting

O Btructursl Desfng

L] Buructursl Enginearing

] Barveying nwl Mapping

| m] T-u:- Hoom aml Coafeteris
Sansgemnnt, Cstering

X l.';lg:]':md
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SECRETS ENTRUSTED
TO A FEW

HERE are some things that can not be
generally told — thengs you ought to
Enow. Great truths are dangerous to some

—but factors for personal power and ac-
complishment in the hands of those who
understand them. Behind the tales of the
miracles and mysteries of the ancients, lie
u:r_-nl:unesnf their secret probing inta
nature's laws—their nmazmg discoveries
of the bidden processes of man's mind, and
themastery of life’s problems. Once shrouded
in mystery to avoid their destrucron by
mass fear and ignorance, these facts re-
main a useful heritage for the thousands
of men and women who privately use
them in their homes today.

THIS FREE BOOE

‘The Rosicrucians (not a religious or an-
ization), an age-old brotherhoo
learning, have preserved this secmt
wisdom in their archives for centuries.
They now invite you to share the practical
belpfulness of their teachings. Write today
for afrl.c copy of the book," The Mastery
of Life," Wltﬁm its pages mar lie a new
life of opportunity for you. Address
Scribe X.I.M,

She ROSICRUCIANS

(AMORC)

San Jose California, U.S.A.

S‘n:'ul pou sawr i in f‘n-p:u:i‘nr Mechanieal

10A

DRAW forMONEY
Be An ARTIST!

PREPARE TODAY FOR THE
FUTURE THAT LIES AHEAD

Trained Artists Are Capable of Earning

$30-$50-$75 A WEEK

Use your spare {ime to prepare Tor a proft-
able Art caresr | Start training at hame, nowl
It's pluuul hl.'||l Intaresting to stody Art the
W, A M CIAL ART, DE-
BIEHIHG. EAETUDHIHE—:]] in ONE eom=

pl-v:r COireg. O PEEYIoLE AL CX e ST neTEss
BRIy u-;.._-h yuu Ebep-hy-slep by our practieal
Boame 81 mrthoad Lhat has tralmed thoussmils
mince 161 Weile ieday for infermaiion in FREE
BOE. “Art for Pleasure & i =belln all
AlOUL DUF COUTRE, Service—and commorcial op-
portunities for you in Art. Sials age.

WASHINGTON SCHOOL OF ART
Studio 129F, 1115151k 5L, N. W, Washingtem 5, D.C.

~STATE COLLEGE

B. S. Degree in 27 Months

Distinguished for technleal 24 -year courses In
= r Civil, Klectelenl, Mechanieal, Chemical, Hadio,
AR RIS A A I Acronnuticil Engloeering; Business Adminis-
tration, Accountlng, and Becretarial Belence.
MEN AND WOMEN—I yr. high school studenis with good recond ad-
miltleld. Epecin]l Preparstord Department. Modern lshorsiories, latest
HI'IIII!!III-I at. Law piition, Low living costd. Cosmopolltan stodent body.
H] E!Ir Enter '-H-rilfmmr January, !.lu.'rfh llmr W rite for onfalo;
453 Coliege Ave NGOLA, INDIAN

srnnu:n?

[ st rin
copelul e 42 years, Free—nmo obffgation.
HBenjamin M, El:unue Dept. 1804, Cirsls
Tower, Imlunnnmll. llﬂ

I‘-‘."Ui"'l' .ﬂ.'r ||1|L'|I ]" lor PERBONAL H'l."'l'. L'Fﬂl nnd
LARGER EARNINGS, 81 yoars expert ipstrue-
thon—over 106,000 ltudmu enrolled. LLLB, Degres
nwarded., All texts fornished. Iulu'mwnh- Bend
for FREE BOMOK— “'Law and Executive CGudanee.™

AMEI’IF‘L‘.‘AN E‘.I:TENSIﬂN SCHOOL OF LAW
Dept. 33-M East HWuron St Chicage, 11l

INTRODUCING-New Victory Model
b HAHDIWELD ELECTRIC—~

LIGHT SOCKET

Vietory Model Mandieeld
Are Welder opermtes from 110
volls, A.C. or IO, current same -!
siler are welders hlgher pricesd) gen
erles (remendous beat to wald -ll
metale.  Noi o oy welder Ul uses
cartuans, but actuslly dses standard
conted] rode—eizes 1 /18" and [ ra2v,
However, due fo Frioritles a genérold
supply of 17107 rofs only are sup-
piied with the welger, Guaranised
not o burm ot rakrs Cencders,
nuin bodies, mdiators,  machinery
iFte.,  #io.  Take Victory bodel . W
rullwold anywhers to job, oper- S
e Pkt from light socket.  You'll
find & thousnnd uses for this welder
mroansd r home, Earsge. =
B, lad B ERnrages, I'Iﬂll'l'lrl.
mull‘ -:nupu Lin stiops: Mechanics,
ol 'Iumu-.r-.s_ !umu. ele.
Drder a “Victory Huihl i IthI-lHIII!

SEND NO MONEY o rt o ™ et
and all necessary paris with the exception of a large Jar
and a small plece of extension comll (hese mMOosi everys
one has, Pay postman enly 51.05 plus & few cenis postage. If not
delighted return Victory Model Mandiweld in 5 daps from receipt
mnd money pald for it will be refunded prompily. fosh your order now,

KUMFY PRODUCTS IMC., Dept. T-202, Cincinnati, Ohia

POPULAR MECHANICS



AHDEI.S AIRCRAFT WORKER.. ... $1

Anwpwors Your qlu!!i:ll.ml on b—Alreeaft Muotorials, Terms, aris.

S—liluuprints, '--:-rl:lug Drawings. 3—Muathematics, How to Fig-
irre, d=—Layout & Hemding, 5—Tools & Machines. B—Mivobing, |
Bpot Welding & Hinis. T=—Fabricatlon, Angles, cfe, Sepfysom-
bly, Fuselago, Wing & Final—Hew to Use Tools. S=—Tables &
Imntn, Bymbals, Army & Navy Spociflcations, ote. 240 Poges Lllus,

AUDELS SHEETMETA
PATTERN LAYOUTS............%4

Devoloped by Experis for Bheet Metal Workers, Lavout Men &
Mechanies, A Practical Encyclopedia in 10 Sections, alze T x 10
T 31125 Pages—350 Layoule—1000 Illagstrailons. 1001 Key
Facts, Fully indozed [or ready relerence in answering vour Invout
problems. Covera all phases ﬂmt mﬂul murt lru:l.1.|.rJ.Lr'.||: Pattern
Cutting, Fattern Development & Sh

AUDELS SHEETMETAL \'JDRHEIIS
HANDY BOOK...... :

Practieal fnsido Information. Fundamentals of Sheet Metal Wosk.
488 pages. Illustrated, 11 sectlons, Clearly wriliien. Easenilal &
importait facts, Ogures, poloters in overyiday langusge. Hef. Index,

AUDELS WELDERS GUIDE. . .......51

A ponelse, practical text on operation & malntenance of all weldlng
mathines for all mechanles. Over 400 pages, Lllostrated. Covers all
methods of electric and aeetylens weliding including alrplane woek.

AUDELS ANSWERS O
BLUE PRINT READING.

For Mechanies & Duilders, Covors all
including ship & airplane, 176 pages, T

AUDELS NEW MACHIN
TOOLMAKERS HAHD‘I’ HDDI{.. .$4

Covera modern machine shop practies in all Its brancles, 5 pesc-
tleal booke in 1. New from cover to caver, Tells how to eob up &
aperstn lnthes, serew and milling machines, shapers, drill presses
and nll pther machine tools. 1600 pages, fully Hustrated, 5 x [
I I Imdeged § sections, l=Xlodorn Machine Shop |'r||||r'|;|.[~|:| o=
Blue Print Reading & How to Drow, S=—Caleulstions & Maothe-
malica for Machinists. $=—8hop Phrysies, S=—Iow to Uso the
Blide Rule, 60 chapters. Easy to read and understand. A shop
mnﬁnﬂlﬂn that answers your quesiong,

AUDELS MATHEMATICS &
CALCULATIONS FOR MECHANICS $2

Mathematics for hame study or voference, 700 pagea, GHO illua.
Practical mathemaiics Trom beginning, How to Agure correctly.
Easy, rorrect methods covering a complole reciew, 111, & Indexed.

AUDELS AUTOMOBILE GUIDE....54 |

A practieal gqulek resds reference book for auto mechankcs, sarvice I
min, opecalors & owners. Explaing theory, construciion & servie-
Ing af modern molors card, triccks, buses & nuio type Diosel en-

TP

f; ?:Tluti‘:'#‘a'tﬁém rdias AN AUDEL GUIDE IS A Gﬂﬂb FIIIEHD!

Use the broins and exparience of others in thesa Guides of the
Trades. Sove time and money with right methods, shorr cuts,
laber saving ideas. CHECK MOW | You can lock over any Audel

Guide in your home. Start the Eosy Poyments if satisfied.

reememsCUT HERE = = = -

IMAIL ORDER

I THEO. AUDEL & CO., 49 West 23rd 5t., New York
Please mail me for 7 days' free examination the

hooks marked (X) below. I agree to mail §1 in

7 days on each book or set ordered, and to further

mail §1 a month on each book or set ordered until

I have paid purchase price.

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

J:IH'IE‘I; r-::wk nged, |_Illlujll:w L!J\ut::;tei-fldﬁlﬁ dup::f Indefed. A
standy or mechanies, New fHuld delve cove [1 Audels AIRCRAFT WORKER . %1
AI.IDEI.S DIESEL ENGINE MANUAL .52 [] Audels SHEET METAL PATTERN LAYOUTS , . 4
A practieal, coocise trestlse with guestions and answers on the [ Audels SHEET METAL WORKERS Handy Book
Elaine enara) Dotors 3 toeja Disvel 351 phges. fally e, B O Auciets ANEWERD ci Bl DEFRINT READING © | &
i 2 . 28 . .. M o
fexible binding, k B 1 - TR
ook 1 Of exiFsin VElse Lo sAFinests: Opocators & stadents. - Ausdels mgm'ggﬁg-smﬂgﬁﬁmn Baok &
AUDELS RADIOMANS GUIDE... .. $4 Audels AUTO GUIDE , : i
A key 1o the practical un-’lcrsttnﬂln: of radie including Frequency Audels DIESEL ENGINE MANUAL . . . . . 2
Mislulation, Television, etr,, Alrceaft & Marine Radio. For radia Audels SHIPFITTERS Han Book 1.
eAgIneOra, Bervicemen, smateurs, 773 pages. 400 Illustrotions & Audeis RADIOMANS GUID! ot e T
Diagrams. Photos, Revlew Questlons & Answers, Relerence Index. Py oS By B B0 ¥
Awlhentle, elear, tanclse, Audsls MECHANICAL mm‘? 4.
Audels CA ERS and Builders Guides (4 vols.} &
PRACTICAL ELECTRICITY .... $4 Auvdels PLUMBERS and Steamfitters Guides (4 wols.) &

For maintennneos enTIn:m electric'sns & all alectrical workers.
1440 Pages, 2600 Illua, Coverd imporiant electrical Informbtion
in handy lntm—im:luulin: Marine Wiring, Hadlo Principles,
Waolding, Indezed. ¥ tn o practical ondorstanding of electricity.

AUDELS EhRFEHTEHE & BUILDERS
GUIDES—4 Vols. ...............%6

A jnwnHlnl llusirated trade nssistant on modern eomsirucilon for “ﬂm MACHINIST G
:unen Jolnera, bullders, mechanlcs and all woodworkers, 4 r
Audels M and Builders Guides -lvnh.) A
mh h e el ’é"'ff.'ﬂ-"‘l"-ﬂ‘.“"’" SE. S wilite Audsls ENGINEERS and Mechanical n‘m
TT Nos, an complete . . .
AunELs PLUMBERS & ETE‘AH'FI ERS Audels Answers on cal ENGINEERING . .
GUIDES—4 Vols. ............... $6 Audeils ELECTRICAL POWER CALCULATIONS
A Tractipal Tradoe Asslatant & B-uldar Heferones. Bxplaing in plain Hawkins ELECTRICAL Guides at each
language & by clear illustrations, diagrams, charts, grapha, ple- Nes 1,2, 3, 4,5, 6,7, 9 and
Pive fh“ﬁf"'::.d“iﬂ-mu';‘ﬁﬁfﬁ"f Cln— 1570 Pagesmifiz Audels Answers on IGERATION . . . .
'-:.rr:.m ﬁ Vol. Focket Sizo. Bald Beparately S1.50 a Vol Hawkins Aids to ENGINEERS EXAMINATION .

AUDELS WIRING DIAGRAMS . ... ..

4910 Pages. Tllostrated. Glves practieal fsets on wickng of eleo-
trieal apparatus, It explaind clearly in aimple language hew to wies
apparatus for ﬁl’ll’.'ﬂﬂ“}' all flelds of electricity. Kach dingram Is

E

s WIRING DIAGRAMS ., . . , . .
ELECTRIC Dictiona .

Audels MILLWRIGHTS and
weths Mechanical DRAWING Course . .,
ELECTROMICDEVICES . . . .
Audels MARINE Engineers Guide .

Rogers Mechanical Eﬂl“&l&lﬁ and 'Dlllil'l '

i

il

S U T

:

PAINTER and DECORATOR
Is GARDENERS & GROWERS ﬂl.llﬂﬂ i‘l..lﬂ ] \Ful.
Is NEW ELECTRIC LIBRARY at 5150 a Volumae
Vols, I, 11, 111, IV, ¥, VI, VI, VIII, 13X, X, X1, XIL.

00000 000 0O00000000000000000004
1]

11

complete & self-explanatlary. Highly Endersed Poecket Companlon, I

AUDELS EI.ECTI.DHI{: DEVICES...$2 *WName__________________ o a
Tells What You Want te Enow About Electric Eye. Easily !’ndrrv

stood. Covers pholo-electrio cells & their anplications. Ampliflers, Al L T S i e ey i T e e

umination, frequencies, voltages, photocell, tubes, Obhm's Law,
wiring diagrams, ele, -

AUDEL, PUBLISHERS, 49 W. 23 st., N.Y. -
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J. E. Smith, President,
tional Radio Institute. Estab-
lishod 28 yoears. He has di-
rocted the tralning of more
men for the Radio Insdustry
than anyone else.

These are Just a FEW
of the Radio Subjects
My Course Teaches!

Radio Terms, Symbols, Abbroviations
How io Amalyre Recelver Dlagrams
How to Use Radic Meters, Tostors

Causs, Remedy of Radio Recelver Troubles

Suporhotorodyno Receivors
F.M. Recelvers, Transmitters
R.F. Amplifiers, A.F, Oscillators

Haw to Start a8 Spare Time Radio Business

High Froquency Tramsmission, Antennas
Photecalls

Freguoney Converlars, Valtage Douoblers
Flitors; By-Passing; Shilclding

High Fidelity {Broad Band) Circulis
Eloctronlc Conirols

Loudsprakors—"Walers,” “Twoolers,"
Sound Boxes'

Dotectorsy Rectlfiers
Power Supply Syitoms
Inversa Foodback; Phasa Inversion

Reslstors, Condensers, Colls, Vacuuwn Tubas
Series. Parallel Resonant Circults, Q Factor

Bansitive, Poweor Raolavs
Cathode Ray Oscliloscopes
Auvtomatic Frequency Controls
Ezsentials of Telovision
Fublic Address Systems

iImeluded are hundreds of Pictures, Diagrams,

ACT NOW! MORE MEN | TRAINED NOW
MAKE $50 A WEEK THAN EVER BEFORE

Mail the Coupon for a FREE Lesson from my Radio
Conrze. It shows yvou how practieal and eazy to under-
stand my lessons are—and why N.R.IL training offers

a eeiol way fo wmere pai. And with this free Lesson I'll send my
fd-pagre, Hinstrated book, “Win Rich Rewards in Badio.” It deseribea
many farcinating types of Rodio jobs; tells how you can train for

them at home in spare time!

Jobs Like These Go to Many Men | Train
There's a biF shortage of eapable Radis Teehnieinns and D'Iu'r.;ll'_nrs,
Fixing Radioa peys better now then for vearas. With new Radios oot
wam  0f production, fixing old seta, which
[ were formerly traded in, adde greatly

to the mormal number of servieing

Jobs.

Broadensting Btationz, Aviation and
| FPallee Radio, Ship Radio and other

communicationa branches are serame-
bling for Operators and Technicians
to replace men who are leaving. You
may never sec & time aguln when it
will be 20 easy to get started in this
faseinating field. The Government,
too, needs hundreds of competent
eivilinn and enlisted Radio men and
women., Hudis l'.':.l:ln:lrir:-, nowW Wirks

Orawings=Extra Money Job Shevis-—Radio Dice
lianary—38 Lesson Texts in Fundamental Madis—
30 Adwanced Lesson Texits in Radie Servicing or
Radio Communicatishs—G Aeferenes Tozie—Esiamis
nation, Consultation Service, oic., etc.d

e — SRS =]

& EXTRA PAY IN ARMY, NAVY,TCO

a1 Men likely 1o go into military service,
goldiers, sailors, marines, should mail

the eoupon now !l Learning Radio helps men get extrn
rank, prestige, more interesting duties, MUCH HIGH-
ER PAY. Also prepares for good Radio jobs after
pervice ends. Over 1,700 service men now enrolled,

12A FOFPULAR MECHANICS



ing on Government orders for war equipment. employ
trained men. And think of the NEW jobs Televizion,
Frégueney Modulation, Electronics and other Radip de-
velopnients will open after the wor! This is the sort of
cpportunity you shouldn't pasa up.

Many Beginners Soon Make $5, $10
a Week Extra in Spare Time

Thore's probably an epportunity right in your neighbor-
hood to make money in spare time fixing Radios. I'll
give you the training that has started hundreds of MN.R.L
students making 25, £10 o week cextra within &8 fow
Wonths after enrolling. The N.RI. Course fsn't some-
thing just prepared to take advantage of the present mars
ket for techmienl books and eourses. It has been tried,
tested, developed, perfected during the 28 yenrs we have
been teaching Radio.

A Greot School Helps You Toward
the Rich Rewards in Radio

Throughout your training, the staff and resources of the
world's largest private home stidy institution devoled en-
tirely to training men for Radio will be squarely behind
you, N.R.I has stuck to the one job of teaching Radio
for 28 years. Our combined efforts have made the Course
po interesting, with hundreds of pictures, charts, and dia-
grams, and with epecial teaching methods designed eape-
cially for home study—that we believe yon will be “old
friends” with Radio almost before you know it.

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

MAIL THE COUPON NOW for my FREE Lesson and
fd-page book., You'll see how MN.R.I. trains you at home;
read letters from men I trained ; learm about many fas-
cinating joba Radio offers. No obligation-=—no salecsman
will eall. Just MAIL THE
COUPON AT ONCE, in an en=
\"IE']'IJDE or paste onm A penny
postal! J. E. SMITH, Presis
dent, Dept. 3JP, National Ra-
dio Institute, Washington — 9,

Training Men for

i
Yital Radio ans l

KAME. . .
ADDRESS

EITY . e vas

SEPTEMBER, 1943
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Men | Train at Home
Win Good Jobs Like These

Communication  Btatien  Oporator — ““Am
with the Civil Aeronautics Administration as
Alreraft communivotior at the Shreveport
Airways  Commuiichtion gtation, Have @n
lifetime position, with pension after retive-
ment, Hlu.'.n ndvanoed from 31&3“ '[Hi per
year present  position,'” — JESEE N,
RUBEILT‘S Box 1076, Shreveport, l-!h

5200 a Month In Own Buslness—"For seve
wral yoars | have been in business for my-
gelf making around §200 a month, Business
lens  stehwidily  Iocrenscd, 1 howe  NURL 9
th1n!-t for my start."—A. J. FROEHNER,

v Texiis Ave., Uosde CUreek, Texas,

Lizutenant in Signnl Corps—"1 cannot di-
vl any information as to my type of
work, but T ean say that N R0, troining ia
certainly - eoming o mighty handy  theses
days.""  (Nama, sddress omltted for nslii=
tary reasons,)

E210 n Woeek in Spare Time=—"T repaired
gome Rudios when | was on my tenth lesson,
I mende £600 in n yoar and o half, and have
mude nn averige of 10 n waok—jusl Apare
tme.” JOHN JERRY, 12337 HKalamath St.,
Denver, Colorado,

Chief Dperator Rmuﬂmullng Statlop—"Ba-
fore I completed your leasons, [ obtnined
my Radio Broadeast Operator's license and
frmmedintely joincd Station WMPC where [
am now Chief O
erator.™ - HOLLIS
F. HAYES, 327
Madison St., la=
peer, BMichignn.

Goop For Borw .0 FREE

J. E. SMITH, PRESIDENT, Dept. 3IP,
Hational Radie Institute, Washington—, D. C.
Mail ma FREE without obligation, your Saumple Lesson e |

fd-puige bbok, ""Win Rich Rewards in Badio.” (Mo siles=
man will call, Write plainly.)

[ | | -
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"It is the BEST

Handy-Sized Dictionary!”

I:"T'l 1|T. WER -|-r-n|- II..l WER-
2 COL :

|]| pending of
of your dealer or direct =
lighere. Mail coupsn for l-HL[ ﬂul!

and Pieturg Game, G, & . Merriam

nd Pleture Game, dlse foll
Colleglate Dictonary, FUUS

mend me FREE Quiz
lion about WelEter's

AVIATION

FOR YOUR CAREER
PLUS WAR SERVICE

Both
AT THE SAME TIME

Balere you are 18, MAKE YOURSELF THE KIND
OF MAN THE AVIATION INDUSTRY OR THE
AlIR SERVICES WANT . THE KIND THEY
CANNOT DD WITHOUT so you can AD
VANCE RAFIDLY. Since 1928, Cartiss-Wright
Taoch has been specializing in medetn and pro-
greasive iraining For Asronautical Enginears and

M
! s
| snform
E
|

and date of birth, Dl;l:t. P

CURTISS o WRIGHT
recumicaL K ),

GRAND CENTHAL AIR TERMINAL
Glendals [Loa .ﬁ:ngllll Co) California

ELRDNADTICS

MAST RISTINCRISNED SCHDUL

Master Aviation Machanica. (No Hying imvelvaed.)
Wheite for full information. Include name. saddress

INSTITUTE

Now is the Time
for you to get into

DRAFTING

Learn At Home From An Engineer

With indusicy working feverishly—ibe Oeld
for DRAFTEMEN I8 blgger than ever] et
inie & botier fob with more pay snd [es-
cinaling, pleasant work. 1 will train ¥yoa
©at your home in your spare time until you
are  bolding & better qu.vlnu position  an
Drrafisman. My pracileal tralning in drafi-
Ing also ineludes a working courdes [n Tedoi=
trial Dresigning valuable on mow products,
improving, restyling and modemizing—all ex-
iremely Imporiant and 'Dnﬂ?lﬁ'i-‘l-h.l.' o drafismen,
Write_ for full lustrated detalls and boak-
let, Give your sge.
Engineer Dobe, Div. 3376, Libertyville, 111,

'.I'I.MII

Your VOlCE /

Results GUARANTEED

Wa bud, stengiben the vora) agsns—nat with singbeg lesssm—hbob
by sound. selenisleslly corveet silent nibd vocl gisrcless pnd slsalainly
wuiarantes cooplele mmtisiacibn with sesulis. Wilte bor Volos Book,
FREE, Beni io no see under 1T yenrs old unless signed by parmi.
PERFECT VOICE INSTITUTE. Siudia 1355, 64 E Lake 51, Chicsgo, iiL

AT HOME. By our modern and original sys-
tem of iInstruction you epn learn ever ri of
the WATCH R‘}PAIHIHG THRA ?
HOME. Prepare yoursell for a well- :rln-u
]:H',HG'HTIII. oF Blart In business after -rrlin'pl.q:!lnid
our eourse of instruction. Good watch re-
palrers are in demand and generally carn ver
ol mnlanries. For rnr!h‘tl]aﬁ appl
lsconzin Schoo
524 E. Msson 5t.. MILWAUKEE

Correspondence Courses n LOW AS

RADIO < SLECTRICAL ENGINEERING 525

TRICAL [b«:ru[[mhu Girt il grasy of wide wlec-
Aeled, Mo . Vary under T s
Exizn fir

!LE
rienl
Nﬂ-DFO i‘l'ﬁ r'll:l'.ﬂ'le'-
rib fas

ewlentrle
ullkin
il

OHLY 3 IrS

FHEE LGty :N{'.Ihlkﬁlﬂllﬁ o alin, 84 ﬂ-u-uﬁl—r-!u?
iFarmeriy ai Lincaln, Mehr..i bt g i e e

;ﬁ;é-“‘-“ﬂ‘*CARTOOHS'

RAYE BURNS wil besth vou HOW to CREATE ORIGINAL
CARTDONS ot Wome thit you may SELLI Cor 5 as
TE lmssons mod Sver larrbrmtion. .luru.r-f.'ﬂ-.........

Eend nams and address for firee defails,
Hml for lr:: tronklet “Opporiunities in Pho-
at 1318 Michigan Ave,, Bept, 1356, 'Ehlﬂl-u-v. i,
pictuares o help you, Price cnly §1.00, pasipaid. Money back guarnn-

RAYE BURNS SCHOOL, Dept. M, Box 1298, CLEVELAND, OHIO
tography™, particulars and lm'—l'll“:mtﬂﬂ-
lee. Supreme Publications, 328 & Jefferson St Chicago. Tllinois.

Splendid opportupitics. Prepare in spare

time. Easy plan. No previous expericnea

ﬁ needed, common sthool edueation sufflehen k.
American School of Photograph

Repalr and improve all refrigeraiors, Mew maninl tells how, Chartsand

Bihee l?m

rstoe, Hectro Name[ hEI'

||<I|Il: T valuable ol !|q,|||"|||u|.| f ||:_:- g
fnol - borrow [ ] i
3 : T [} #
€ ] { ik /
T 0
L
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INVENTORS)

NOW Is the Time to
PATENT and SELL Your Invention

Mow, more than ever before. is the right time to patent your inven-
tion. Why? Because manufacturers everywhere presently engaged
in war production mre looking nhead to the future by buying up
patent rights now, so they will have new and attractive itema to make
and sell for civilian consumption as acon a8 the war is over. This is
what happened during and after the last war. Hence, the smart thing
for you to do is to look ahead to the futore too. FProtect your inven=
tion by applying for a patent now, so you will be in position to cash
in on an outright sale, or on the royalties 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. It tells
what facts, details, drawings, sketches, ete. are necessary to apply
for o Patent: how to protect your invention through dated and wit-
neaged disclosure: how to do this AT ONCE to pafeguard your
rights; how Patent Office Records can be checked to determine
whether the invention is probably patentable before filing fees need
be pald: discusses costa involved and a practical way these can be
paid as the application progresses. It tells how some inventors se-
eured finaneial backing: how many simple inventions have proved
large commercinl suecesses ; how Patents covering improvements
also can be profitably utilized and marketed ; tells countlesa other
facts of interest.

Why You Need Expert Assistance

The Patent Laws were enacted for your bensfit—to give you protec-
tion for the features of your invention which are Patentable. But
these features must be legally and concisely set forth in the form of
“elnims.”” This phase of the procedure is so complex that the Patent

Office advises the Inventor to engage a competent Registered Patent L
Attorney. We maintain a large staff—earefully trained registered e" ﬂn:ca
patent attorneys—expert deaftsmen—experienced searchers—to d

serve you. We have been serving inventors for more than 20 years. MVEHE‘H{S

Take First Step Now .
With the Patent Guide you will receive also Free a "Record t LA R E H c E Ai u B RI E "
& HARVEY B.JACOBSON

of Invention” form which will enable you at onece to
establish the date of your invention, before you file your
Patent application. Thia step costs you nothing yet may be
vital to your success. Hemember—in Patent Matters, AC-

TION is IMPORTANT. Delay can be costly. Mail the cou- CLARENCE A. O'BRIEN & MARVEY B. JACOBSON

|

* lope, te it teard NOW, I
pon in an envelope, or paste it on & penny pos b lhﬂ;ﬁﬂhﬂtlﬂuﬂ“lﬁlﬂllﬂll‘“lm =

|

|

CLARENCE A. O'BRIEN & HARVEY B. JACOBSON A1) Adwrs Buliding, Wasklugion, B. . I
e ease send me your 4B-P “"Patent ide f

“Warthy of your Trust {nuenhlar"" and Nurr :l:-ccinl'lxlt:-r pr:p:redul::nzac:r';itﬁ |

{ Z- W r;} Hegitizred Paieal Mternays :DE;;;:E’LE. form FREE. This request does mot |

/ 'Z' 31-J) Adems Buwilding I

F Washingten, D, C. :Nlmn =

REE BOOK i .

|

IMMEDIATELY MAIL COUPON TODAY! } City —— State |

= = == [Please write or print plainly.) == ==l
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ELECTRICIANS

Ea ore M g

IR IYRA4 8

Amazing
3 Volume

ELECTRICAL

1200 Big P 2000 Subjects. 2000 Pictures.
ﬁunm- Red and Gold Binding.

AUTHORITATIVE—EASY—COMPLETE

Here, at last, is the PR.J\.CT'C-_*-L. E-I’l-E_!Y-TD-USE ELECTRI-
CAL EMCYCLOPEDIA especially written for the workaday
Electrician or Mechanically-inclined man. Provides desired Facta
at yoor fin truﬁ. A practical study-at-home Reference Set.
AI_J"i'ilDRI ATIVE—Prepared by experts who know Electricity
and know how to tell ¥ou about it in plain understandablc
words, PRACTICAL—Llsed regularly on the job by hundreds
of Electriciangs, Service Men, Radio Men, Air ﬂﬂﬂ-lr Biadents,
Maiptenance  Men. Eﬁs‘k‘-—l‘loﬂ of how-to-do-it_ pictures
and easy-to-follow words, COMPLETE—A world of Electrical
kmimn packed into 3 volumes.

RADIO -TELEVISION - ELECTRONICS INCLUDED
Covers EVERYTHING ELECTRICAL from mognetism and
signal systems to armature winding, A.C. and DU, motors, gen-
erators, automotive electricity, reirigeration, Diesel électricity,
telephones, etc. . . . also Includes Radio, Television and Elec-
tronics, Telts how to build, troubleshoot, make repairs, Easy-to-
understand words TELL how cach job is done. Fleoty of E.lcluma
and simple dingramas SHOW how it's done, VOUR ELECTRICAL,
RADIO ANdI'J! EIE.EC‘I ROMNICS QUESTIONS answered quickly,

el arly.

w? |i;:fu yﬁm a :Enmdmm course, No written lessons or
eraminatlons or [ests to be seot in, You study st home when
vouo have the time and it will always serve ns & roference set
‘when you Want to look wp any electrical problem.

& FREE—150 COYNE SHOP PRINTS

i ust what every electrician needs! Witing dia-
e J ams covering nll types of electrical nnd rdio
\ : obe. Special—for g limited time—this big,
L) el valuable ook FREE with Hefercnce Set. Also
h FREE — 1 ¥year Consultation Service
malil from the Coyne Staff. Act NO

ASK TO SEE THEM

don* ave to risk a peany. To get your sst promplly,
E:El‘.lmmt .:;ul;;on. Examine the three big volumes for 7 days. If at
the end of that time you don't n:rﬁn L 'r\t_ll'u:{lmint E:glf:ﬂl
electrical set yoo ever saw regardless of price,
books and YOU WON'T OWE A CENT. If yout decide to keep
them, send $1.95 after T daye and 83 o month until the advertised
price of 13,95 ia pald. We pﬁﬁ{;hlﬁﬂl:ﬁ charges, hlail the
coupon now. THIS OFFER IS ITED. Act tedayl

H. C.LEWIS, President

COYNE ELECTRICAL SCHOOL
500 South Paulina St., Dept. 63-R6, Chicago, Iil.

mmme= MAIL COUPON NOW ====-

H. C. LEWIS, Pres., COYNE ELECTRICAL SCHOOL
500 5. Paullnn St., Dept.63-Ré, Chicago, 111

Send me the big S-volume Coyhe Electrical Reference Set.
Within 7 days u-ﬁf:r receiving the books, I either return
them or send you $1.95 and $3 o month until sdvertised price
of 51395 i= paid, Coyoe pays all shipplog charges.

NAME. ....ciivesies
ADDRESE. uossansnonnunnisisorssd
[ o4 Iy g S UL S P canasBTATE. coranncnsnns
: OCETPATION  oimvasbvusnisannsninsonssinMET B vy
| SAVE 10%. ot i sodiave siao. Sume
T-day free trial and return privilege.

- - —

.i.lunyu wrlie your mame mnd full address elearly when
enswering advertisements,

16A

YOU CAN MAKE

. ., MORE MONEY from POUL-
TRY. Whether you keep 10 birds or ten
hundred, get latest scientific methods
that svoid losser, incropge profite. COur

spara time. ]I_Imnr]ma aystem of Home Study Training

ns helped thousands to success. Extrs
Eh‘“ I @xtTA | it from the start. FREE cmih..ﬁ
whilelearn | describes  courses, methods, :

e service,
Write today to Dept. G0-I.

NATIONAL POULTRY IMSTITUTE, Adams Cender, M. Y.

LEARN MACHINIST TRADE

TOOL & DIE MAKING

In completely equipped Shops. Also shork, speclal
Shop courses for essential War jobs. Learn on -*-
actual Shop work, For FREE BOOK, write Dep't PM-9,

ALLIED SCREW MACHINE CO. {School Div.) 800 W, Laks, Chicage, 101,

REFHIEERA“H MECHANICS SPARE TIME COURSE

Learn at home—Bow to mtart Four
Mo previous

A owh repaicr shop oo little capital.

3 o Leupenq'ncu needed. Common school educmtion
eiilliciéent. Splendid opporduniiy for older men  Pre fi

after the war. FEEE illusiruited booklet. e e h

MECHANICS TRAINING SCHOOL, Dept. 18, 4701 W. Picn, Los Asgeles, 6, Calil

Ger into e BAKING BUSINESS 4

Bakers make good money! Mow Tth Ind in wages!
Hur}ﬁ:"depmnn =proof, He:'l:ma lm:i“'mh-in Comrfa
b tions write o FREE SO S pon suffclent. 1t you'ry

ois, write for H g’
Matlonal Baking Inatitute, 1318 Michigm. n.‘,ﬁ.‘uﬁ;. Chicage

JIU JITSU 3 LESSONS |0¢

img, oo

Investignte the courss sxpecis buy. Awil
plete. Send 100 today for 3 tral lessor e
MODERN SCHOOL OF JIU JITSU, Dept-M, 5 W. 52 St., N. ¥. 19.

sday. Wrte pow far vue
looad | [

THE TAMBLYN SCHOOL OF PENMANIHIPF
M4l Widas Wikl Hanyas City, Ma.

O BIG BUILDING BOOKS

SHIPPED

FREE ror
EXAMINATION

Lemrn to desw plons, estimate, be o lve-wire bailder, do remodel-
ing, tnke contrneting jobs. These § pructical, profusely {llostroted
books eover subjects that will help you o gel more work and
mahe more money. Architeciural design apd drawing, estimating,
ileel sginre, roof framing, construction, palnting and decorating,
J_I-l"ltﬁlut. air-cond{toning, concrete forma and many other sub-
jects nre included,

BETTER JOBS — BETTER PAY

Keep busy now st good pay, and be prepared
for after-war building boom. Big opportuniiies
nre abenya for MEN WHO ENOW HOW. Theas
books supply quick, ensily vadersiood training
and handy, permanent referonce Information gished om these
thiatl helpas solve building problems. many sahjects.
Coupon Brings Nine Books FREE For Examination
AMERICAN TECHNICAL SOCIETY wocational Publishers gince 1808
Dept. SGEiD, Drexel at SAth Strest. Chicaga a7,
“:lrna:...- ehip me the Up-bo-Date sditian of yous nten big books, “Bull i

srmeting” withont i o by -
aly. and W Vully satbalied Tn bin duys, T wll wenid For $L00. i siver el oRly

i yeu &
53,000 a mwssth, untill Ul botal ol ey ¥ s padd, 1 sm oot obliguted kn sn
it unlane S Meap tha Rocrm T J . s .

UP - TO - DATE
EDITION

Thess books Sre

Faiskl  Ap-ine
date and complete
v RAYE SVET jRili-

R 0.

Tt &y A A B W R R R B R

Y. cisacrauanitisasiaapstsaassiasscisnsassdasssssgnipdor UMl dosspsaansaa
Maase aiinch s Ietinr wisiisg yomr spe, oeoupailon, swployer's same svd sddress,
nnd thet of i besst oo husiness ma n referenca,  hlem in serviee, aley phesss rive

Ieoane el T,
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How to Make YOUR Body
Bring You _FAME —
.es Instead of SHAME! / / LN\

Will You Let Me

A Prove | Can Make You
a New Man ?

EMNOW what it means to have the kind of body that people pityl
Of course, you wouldn't know it to look at me now, but 1 was
once @ skinny weakling who weighed only 97 lbs.! 1 was
ashamed to atrip for sports or undress for a swim. I was such
a poor specimen of phyeieal development that I was constantly
gelf-conecious and embarrassed. And I felt only HALF-
ALIVE.

But later I discovered the secret that turned me into
"“The World's Most Perfectly Developed Man," And now I'd
like to prove to you that the same system can make o
HEW MAN of YOU!

What Dynamic Tension Will Do For You

I don't care how old orf young vyou are or how
ashamed of your present physical condition yon
may be. If you can simply raise your arm and
flex it 1 enn add SOLID MUSCLE 1o vour birelu
—ves, on ench arm—in double-quick time! Only &
15 minutes » day—right in your own home—is
all the time I ask of you!l And there's no cost

if 1 fail.

1 ean broaden your shoulders,
sirengthen your baek, develop your
whale muscilar syatem INSIDE mnad

NATURAL method. Only 15 minutes
of wour gpare tlme dally s coooglh
to show amazing resulis—and it's

OUTSIDE! Ican add ioches to your &ctually fun, “Ihmamic  Tensfon'™ j
chest, gve you n viselike grip, make toes the work,
those lege of yours lithe amd powerful. “ Npiaeide Tenelon’™  That's the

I can shoot new sirength Into your
old  backbone, exercise those [nner
organs, help you eram your body so

tleket! The ldention] naturnl method
that | myself developed to change my
body from the serawny, skinny-

full of pep, vigor amd redblooded chested weakling I wWas at 17 to my

vitality that vou won't feel there's presont & r-mah physiguel  Thog-

even “standing room™ left for wenk- sands of other fellows are becoming Halder of titlo

ness and that lary feeling! Before I marvelous physical specimens—imny CThe Woerld®s

get through with you I'll have your way, [ glve you no gadgets or eon- Most Perfect

whale frame “messured™ io o niee traptlons to fool with. When you gl arlestiy

new, beautiful sult of muscle! have learned to develop your strength Dieveloped  Man.
through “Dynemic Tensdon,™ you ean Az he looks to-

Only 15 Minutes

laugh at arrifefal muscle-makers, ¥ow

day, Trom  sctieal

A hl’ almply  utllise the DORMANT untoached spap-=
gt u ; - mustle-power in your own  body— shat.
No ™, ands™ or “maybes” watch 1t Ilncrease and multply into

Just tell me where you want hapd-
some powerful muscies, Arg you fat
nnd flabby? Or skinny and gawky?
Are you short-winded, pepless? Do
you hold boek and let others walk off
with the prettiest girls, best johs, ete?
Then write for detalls about = Dynes
mfch Tcrr.v!unl" ri?g learn how I can
mahe you g kealihy, confldent, pow

ful HE-MAN, i

“lynamie Tensfon™ 18 an entirely

mirength,

SEPTEMBER, 1943

FREE BOOK

In it 1 talk to you in straight-from-the- ’
shoalder language. Packed with inspira- =
tipnal pictures of myself and popils— T
fellowe who became NEW MEN in %y - S
my Wil¥. =
what I helped THEM do. See what | can do for YOULE
For o real thrill, send for this book today, AT ONCE.

CHARLES ATLAS, Dept. BB, 115 East Z3rd Street,
New York 10,

real, golid LIVE MUBCLE,

My mothod—"Dymamis Persdon™—
will turn the trick for you, No fheorgy
—pvery exercise 18 practieal. And,
man, so easy! Spend only 15 minutes
a day In your own home., From the
very slaft vou'll b uslng my method
of “Dpramle Pansdon' almost uneon-
selously every minute of the day—
wilking, erding over, ote.— Lo
BUILD MUSBCLE and VITALITY.

"Everlasting Health
and Strength™

e

Let me show you

M. ¥.

Mail Coupon

For My
FREE Book

LES ATLAS, p.p. a0,
23rd Street, New York 10, N, Y.
¢ Twn e

antl b
ng [EHeslth

1TA
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HOW TO PROTECT, FINANCE
And SELL YOUR INVENTION

Our FREE ROOK and other literature available to nuar
ellenls—ygives ill:l complete detalls on how to “rendy®
your invention for money-making. It tells vou how alh-
eri did jt——who they went Lo for iraises—>Nbow ey aF-
ranged partnerahips—kow thsy mnds contorts with man-
ufneturerg—how they dictnted rovally arrangements—
how much money they mads wow you ean find @
marketl. Our new FREE BODE discloses sources of guick
revenus [f your invention is pateniable amd saleable with
profit possihilities.

THE FIRST STEP

The first step in getting your invention ready for market
in to make a dated record of it on our “lavention Hocs
ord™ Form. This Form |rrl:|||1.':|"l:.' Alled out nod withessed
will be invaluable ta you later in establishing the data of
your invention should need for such evidence arise. We
will e glad to send you ouwr “Invention Record'™ ancd
have it witnessed in this office when you return it with
disclosure of your device, This service costs you nothing
—anid |1 immediately pois yoo on record ms the origion-
tor of your device.

Protect Your Invention NOW!

We hove many letters In our filles from manufaetirers
regquesiing inventions. Todny's demand for few devices
in tremendons—added (o by emorgency mesds, Protest
your invenilon mow with o 1. 5 Patent. By acting
prompily you may prevent another inventor gettine in
mhead nf you at the Patent Offles here in Washington,
The first gtep |a to make n aketch nod deseription of your
imvention on oor “Invention Recond,”™ have it witnesssd
nml mail it to ws. We will then make n Search of the
. B Poptent Office fileg to ascertnln whether we can get
patent protection for you. This is o step you
should make NOW—hefore another ateps in
ahead of you and walks away with & patent.

135.K Albes Bullding
Washingtan 5. D. C.

Write or Print Name Clearly

W FILEE Book ‘' liew To Protect. Finance and

. ﬁ:;llllim::fr |I;":-‘-.fr|?|t=|' ’l.:.ml.ullHllll'l:I- perepared ! Illlrllllllnlln‘rl'ﬂ!l L
l farm aLenee,  §understand (hat thks rquest doss net ebligaie me. I
B BAME c..coaiians Sraw A s E B e T |
: ADDRESS +osronnnnmsssass opmn e
B O CITY. .. iicis ’ HTATE. covvves B

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

13A

ERJU JITSU

NOW GET TOUGH
DOUBLE-QUICK!

Learn how YOU can be dangerous.

LILL. hl‘u!{'\ l“—lL{' Yiour ‘IJI:' i J“II I'."Jnr]'
your bare hands, even when they are
armed. This powerful ighung sysoem
15 unbelicyvably eficient. Y ou don't
need ox-like muscles — ii's hrains
Ih.].l count ! NL\\- EARY 'u..JI = sfudly
course at umazmp.!nrw price. Free-trial
offer and money-back guarantee. Hurry! Write today for FREE

D'I- FAILS, Nelson Co. 321 5. Wabash, Dept. J-502, Chicago

EDHPLETE BDHSEEHTUH‘I’ HOME STUDY GﬂHRSth

Plang, HMarmony, Histery of Bpsic, Advanesd Composition, Vakes,
Public School BMusie, Tlnllrl. Corped, Trumped, Guitar, Mandniin,
“-l'lit'r'l-l-lll':__' Clariiset, ‘llln-' Hand Areanging, Far Trainang and Sight
|%'"IIE'IHI- horal Conducting, Ask for (usiralod lessans s raulnﬁ

ive course deaired), ALl courses lesdib s 10
ulh‘_' mailabis £ Lo Degree of Hachelor

SITY EXTENSION CONSERVATORY nest. i35, cnicagn i,

STU DY AT HOME

With A Chartered Educational Institution
Courses in ENGINEERING: Eloctrical, Civil, Mechanical, Dirafting,
Architectural, Bteam, Asronnutical, Hadio, :;1||,-1,|f,-'|,|;|,|—‘]1 Nlnll'l-.l. In=
dustrinl, Highway., Petrolenm, Murine, Chemienl,
Courses in ARTS AND SCIENCES: !“!Il.ll|:|.l|.u;||1|:rl Educat

lealth; Modiepl Jurisprudence; Psychology;
i Chemistry; Geology: Pol. Sclepce; Theolugy:
a8 mnd Commerce; Acoounting: Mathematics: Statistios;

RonsevelL 1l'|ﬂrpnr-llhd df10-UC, Sheridan Moad, c:h-u-n-

ELELTRILITY.

Elactriclans ars nesded svorywhers. Hellyweod studios alons
clalm shortsges 200 mon. 'I'hl- Is a live money making profession.
Learn at home, sparse time. Easy payments. Selective

Em-
ployment service. Write for FREE Bulletinn Mo obligation.

AMERICAN SCHoOOL
Drexel ot 58 St., Chi

ARTISTS MAKE MONEY

Find out your abillty, Bsnd name, sge, occupation and
addresy rl'l' Fres 14l-l|l:|:l.|'.1':'|:l|II|'| Art Tesg.

.H.H'T INSTRUCTION, INC. (Formerly
I Art Im.'lru:'l]nn- Bullding,

RADIO

alent to 1 ]-,-.r- coll .--1_.
nll vxpenses Jow, |_ Ir

Dodge Institute, Dept. D, Valparaiso, Ind.
FIBRE ARMS AND LEGS!

Light, correctly fitted, strong and come-

Dept. EEEAS

Foderal Behools)
palis, Min FI.IIIHI

fortable. Na 1l nppEarnnee,
oea for & deformitios.
fie dosign. Fair Termas.

BUCHETEIN-MEDCALF y. 5., Minoeapolis, Minn

MONEY IH RHBBITS—GMIES

PLASTEN INDUSTRIES Depl. 1085
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Evzm' drafting board is a battlefield across
which move tanks, guns, planes and ships, Every
new weapon must pass through this design stage
before it reaches production and moves on to the
literal fighting fronts,

Learn now to fight as a frafned draftsman and
help your country while you help yourself,

Freedom to pick your own battlefield in fight-
ing for success in life is one of your great heritages

INTERNATIONAL CORRESPONDENCE SCHOOLS

HELPING TO TRAIN

the course before which 1 have marked X:

[ Alrplans Drafting

[ Architsctursl Drafting
[} Elsctrical Drafting

O Mischanical Drafting
i Ship Drafting

O Structural Drafting

[} Blusporint FReading

1 Akr Braks

[ Bridge Engininesing
L Chambsrry [ Cosl Mining
[ Civil Enginearing
[0 Codereie Eagineering
[ Contrueting nned Building
0O Cotton Mandiaciusng
L] IHesel Engines
Elecirical Engineering

AMERICANS

BOX 5472-J, SCRANTON, PEMNMA.
Without eost or obligatien, please send me booklet and full particulars about

TECHNICAL AND INDUSTRIAL COURSES
O Tnelusinal Metallarey

L[ Loowinotive Enmnices

] Maehinist
[0 Manageinant ol |avostions
[ Marins Engines

[ Meclinnical Engineering

L1 Mine Foreman

O Navigniion

as an American. And in choosing the drafting
board, you know that big, well-paid jobs are
to be won there, Thousands of successful men
made their start in just that way,

Many of today’s draftsmen will be among
tomorrow's leaders. You can learn drafting—at
low cost—by studying an I. C. 8. Course in your
spare time! Mail this coupon foday and you're
getting into communication with a real future.

SPECIAL
TUITION RATES
FOR MEMBERS

OF THE
ARMED FORCES

*

FOR VICTORY

[ I F. Beedion Foreman

[ K. H. Bignalnzan [0 Helrigeratics
[ Banstary Engiseering

O Hlseet Aetal Waork

[ Shipfitung [ Shop Practics

[0 Steam Elootrin [0 Stenm Engines
Li #remm Firtimg

L[] Seructural Engineenng

Ll Burveying and Mopping

O Imspsotor

O Fastermmaking

L} Awr Conditioning

[ Aseliveciirs

[ Anto Engine Tuss-agp

[0 Awuts Toechnkolam

[0 Avistion [ Aviatbon Meckanie
O Builersanking
[0 Accounting O Adwertining
O Boakkrepang

[l Business Correspandesies

L] Basiness hsnagement

O Cariooning [ Civil Berviee

Nam,
L —

0O Ailvaneed Diressmaking
L Foods ansd Cookery

Electrician
[ Elecerieal Makntenanes
[ Foundryman

[ Highway Engineering
O House Planniig

O College Preparatnry
[ Commeroisl
) Comnsereial 11l pathag
L Cromt Accointing

O C. F. Accounniug

] Hesting
O Heat Treatisnat of Aetuls

L Dlasties E IMuambsing
0 Piblic Works Engiasering
O Pulp and Paper Moking
[ Radia, Gainral

[ Badio Opermlng

[0 Radio Bervicing

BUSIN EEIS _COURSES

irar Yenr College
[ Foremamship O Freachk
O Clowd English
L] High SBoknal
[ Mspaging Men at Wark

HOME ECONDMICS COURSES

wimes BTONE

l‘.,-'drlud'l-url-n-'lid'-ﬂ;ir-ln-ni-tl'w-u-pn-u:r:! Futermational I!'il-rr;.J";;;wn'urrl' Brhotdn Camoad|
Britiak rewidents send cowpen fo T O

O Home Eressmaking
O Professiomal Dressianling and Dhesigning

S PR [ | .+ | TN S,

O Telegraphy O Talephony
] Textile [hesigning

[ Tl making OO Tend Diemigsi
O Welding. Gas anad Eleocria

O Weulas Masnufactorng

[ Mailwey Poatal Clerk

[ Salesmanslip

L) Beereiarial O Bpanish
[ Showesrd adicd Suign Lettering
L Traific Mansgemens

O Tea Hoam and Cafeteris
Management, Catering

ssven e S ERETE POmiIOR. o e ianianienis
am, Limiled.

W, . 2,

H.. 71 Kingsway, Léndom,

Englana

Meaitecal, Canada
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Increased production
means

More Jobs for MACHINISTS

and bigger pay for men who know their work

This big home-study Em-i reference course gives you the
pl"u.l.l.“.ul facts on machines and methods you need to nd-
vance in machine shop wuork, Take advantage of the other
man's experience as found in boeoks, to solve your problems,
incrense your efliciency. with

The AMERICAN
MACHINISTS® LIBRARY

§ volumes—2368 pages—2516 Mlustrations
(A combined home-study course and relerence library)

Thiz librury of machine shop proctice was written for proctlenl men,
It glves you e best mnethods for every kiod of machine shop work,
It fully exphilns fches, drills and other machinge tosls and their
OpEration, autoinatis eerew machines, speeds and lesds, gear design
mrul produetion, jigs aml Dxtures, punch and die work, metal serfoe.
Ing. eto., ete. Plainly writien—rcompletely lilusttated—the best Kind
of belp to the machine shop man who wants to advance himself,

Ne money down—special price—aasy payments.

EXAMINATION COUPON

MeGRAW-HILL BODK CO., 110 W. 4Znd 5t., New York
Hend me for gen days” examination the .Il.rnl:lrlt'lrl hlnhl.nl-ﬂ-

Literaey. If sabisfociory I will send you 2150 im 10 doys and
R rhcm“ﬂy uantil the price of $10.50 18 paid. Il' oL wWanted,

wril] thie hopks popinalid,

wrike DI.I-HI!' amd B b all lines.)

Mame.

Home Address. .« ... "w

City and State. .. ... .a00a

Position. .

Kamie of Lor|1|-u||:|.

Learn this
Proﬁtable

(To insure prompt shipment

——— -

e s e e e i

in 90 Days at Home

Hundreds of men and women of nll ages 185-50 make $10.00 tn
3000 in a single dar giving scientific Sweldlsh Massoge amd
lydro-Therapy treatments. There i3 a  big demand from
Heapitals, Sanitarioms, Clubs, Doctors and privoie patlents as
well ng opportunities for establishing your own oftice,

Learn this Intereating money-making prefession in your ewn home
by mall, through cur home stody  course. Bame  Instruetors
ag Inoouf NATIONALLY KNOWN resident school. A diploma
jg awnrded upon completfon of the course. Courss ean be com-
pleted in 3 to 4 menths. High Beheol tralning s
not mecessary. Many exrm big monsy while learn-
ing. The Army and Navy nesd hnlhl:r-]_n of men
and women Lrained In Massage smd Ihysiotherapy.

Anatomy Charts & Booklet FREE

Enroll now and we will Inelude oniform  cout,
medicsl dictlopary, pnlented reducing roller amd
Hydro-"Therapy supplies wilhout exira eost. Tha

reduclpg eoairse nlene may be worth mapy Llmes
the modest fulilon fee,

Gend coupen mow for Anatomy Charts and beoklet
of phetographs and letters from swecessful grad.
uates. These will all be semi pestpald—F REE.

T ———————— |

THE Enlhgu nf Swld“l'l Massage
Dept, GB4—I00 E. Ohis St., Chieage 11
You ina¥ send e FREE and postpalid.

Anatomy Charlz, beoklel

confainlng pholographs ond letters from  geadosces, sod complele
details of wour ofer.

Name ..

City 11 1T

20A

"N!Yi I- Phﬂl’ﬂ-Trﬂining
Was Most Exciting
Event In My Life”

Says Frank Turgeon, Jr., A.R.P.5.

Whao,
Perience,
tune Through N. Y.l Course

Without Previous Ex-
Won Fame and For-

“Though inexperienced when I

. anrolled, my N. Y. I.
me a compelent photographer, One
advantags was the school's Indlvid-
uil instruction, to which I owe both
the wersatility and ability of my
methods, Another was the personal
attention of its faculty of experts,
correcting my weak points and en-
abling me to master every phase.
And, what was Important, I earned

=1 while 1 learned.’
Phets by Tirgeoa

Fascinating Opportunities for Both
Men and Women

Mr. Turgeon ls but one of hundreds of suecessful M. Y. 1. graduaies.
Noyer before such a&n urgent demand for trained men and womea
photographers! Opportunities everywhore for immediate ssrnings ansd
gound futnre careers. 'Wartime posilions plentilul—beth civilian and
militzey. Our Employment Servlee far abead of last ¥ear in job place-

Course mide

.'-'h‘p

# it

ments. %, Y. L gradustes in Armed Forees winming “‘non com®™ amil
“ooity afieer” rolings and commizeions. with increassd pay. Siart
NOW! Mo classes. Courses in Cofnmnereinl, Advertising,

News, Portralt, Motlon Plcture and COLOIE, At our X, Y.
siudios. or at home §n spare time Specizl ghort and *'pro-
induction™ ourses. Wrelite for big FREE Book today.

NEW YORK INSTITUTE OF PHOTOGRAPHY
Dept. 49 10 West 33 Street Mew York 1, M. Y.

T30 SHAVES FROM 1| BLADE

AMAZING NEW
BI.AIJE SHHHFEHER

r-.--.-

mecEgsary Lo c
'u.r11.e'| Line] 3 1.|‘|I.'1

[ .I.'-l.n:q T
ralh uh--nng eciges, Mu gueas-
id &l forrect nngls and propsr
rmatically, dast tusticmnk to samrpsn
1| . Handsosss compaet, stardy.
ox, Wil lase years, Slaken sdenl aife,

SEND NO MONEY! 50 o o e e
Ea

Jtl'i‘l L for b days and if J"n-r‘:i I.u.- ightod wilh
il
gmir ot sty iy, H L MR s wn

BI0 Worth Michigan Aveniag, - Ellaaks

n-l'."I:|'|

!DJ

Mur- gond ]ulll. e I Deafiing L AT

r e it oonr Chie Ha ol )

r FREE TRIAL LESSG amd

Casy learn it Bt o Edoed :‘llh
E-HII._.-.'-'I.ED TECHNICAL COLLEGE

M-204 Tech Dlde., 000 5. Mish, Ave., Chicago, 111,

Easy 10 By cutn, bruises, worn spofs in fires
S00- L plen mensds shoes, raincoats A

e MEND the HOLE for

b
ber, lexther
‘-11'”'1-[.!'1' h':-lnr bastner Chrie
| lnmitihe Sy
Waon't oohme

cluih
AT HARDWARE
i 18 ST

[

off = ¢nire I'~|r| I'

Su Lo
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COYNE ‘Learn-by-Doing” Shop Course

" RADIO aperalmq
and ELECTRONICS
i -

War has ereated tremendous opportunitics for men in '
I \:|1-IHHI1I '\rl'\f AND ELECTRONICS, Hers

in the |l| s tic al “Learn-hy-DRoing** wp Lepining in

thi ||; ig field,. Mot by cormespondence, but actual ex- I||I ik il ahont the sensational new fobure for
pl‘rh.l:l.Ll. on real Badio Jllll Elecironic Apparains. oyne-trained Hadio Operators and |:II-|"~I-'-| hiz
mle Specialiata, My | I{I E I!-Illlh is Tull of :|||||-l

START NOW—PAY LATER' 'l"iet the .j.';:':. vant ekd Tor YOU, A, inck o
2 FACTS! = ey |

T ‘
il mois. Act mow. Ulse hondy cotipe I
. obligation: no snleaman wi | Call Jil.lll'l. delny, Semil

iI|| ce it easy for voo to come to Chi

r:'|ll|r||rl D't et |-n.| THantI

Il.‘- v can pay tultion AFTER YOU G 1
I'll even help you secumns pargs Il1|'|,r_| vu Tk while ot it okl
Covie o help pay living oxpens My planm by -
nided]  thousandy = bri 1 P
tlh.lllillst ulb} likd COU e il III‘.h I.I.IIIIL'I i :, - ] o see Hnw Eas"y

YOU can get my

POLICE RADID Mowsplthete o r 3 Radio Shop
% i: |Ir il I:. ni re of I.|I: n II e K ; !i = R 'l'rajning!
RN |r tru IJ|.| | » JHORLCEE BELy

mddio and mocion || ture atudios

~WRStE MAIL COUPON _
You'll Receive Persnnal Instructions on R oot '
« . LEWIS, Pres., -
Fascmatmg Hadm anl:l Electmnlc Apparatus I RADID DIVISION
= = | COVNE ELECTRICAL SCHOOL, Dept. 64211
500 South Pauling S, Chicago, 1.

With yonEd |-!-:r'_ |u|1|.L

I:..IIJI: Al |J| 'Ij. il '..!.".;.. k] ._-.'.i.

s MAN
H. C. LEWIS, Prosident MAME S RIS SR S e e

o R T S |

Hmm EE[‘.EI'I.I'EH:S 500 5. Paulina Street, Dept. 63-3H, Chicago, lIL B

L
- .
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Large wl‘”arnfen' mnnufnﬂurnr engaged
100% in war work secks items for post-waor
manufacture.

Will buy patents outright or pay royalty.

Will finance development and marketing
of important inventions or ideos. A

Will purchase tools, dies, and machinery

. of concerns forced to discontinue production
os o result of priorities.

Invites distributors who have an assured
outlet for post-war distribution of some par-
ticular commodity of metal or plastic to stote
particulars.

Only self-contained large volume items
will be considered.

Interested in the following fields: Radie
and Television; Toys ond Games; Electrical
and Mechanical Devices; Automobile Acces-
sories; Aireraft Devices; MHouschold Iltems:

| Novelty Items; Automotic Dispensers; Hard-
ware Specialties; Air-Conditioning; Plastics;
Chemicals; Cosmetics.

Whether your invention is patented or un-
potented your rights will be scrupulously
respected.

LEARNING MUSIC
WITHOUT A TEACHER

—this easy way

YER 700,000 students have

enralled for this home study
method, Many didn't know one
note from another—yet they
sitarted in learning slmple tunes
by note, For this wonderful
method makes it ensy as A-T-C
to learn music at home, wlth-
out expensive private lespons
No tedious :cl.l.1|._t_'r' and praciice,
Every step is right before your
eyes In print and pictares. You
can't Ko wrong. Soon you Aare
actually playing popular pleces
on your favorite instroment.

FREE Print and
Picture Sample

Bee how easily you may learn
to play your favorite Instru-
ment in spare time at home at
amazingly low cost, Majl cou=
pon  today. Address; U, &
HSchool of Music, 70 DBrunswick
I!hlj.:. \i"l.'.' ‘;nrk ‘\n. 1IJI. 2\.

U. 5. School of Musie, ?‘-i Brunw!:h Bldi.. Hu ‘rnrh 10, M. \"
Pleass gend me FREE Print and Tletars Bample and Ilastrated
Hooklgt, 1 nm interested in the instrument checked below,

itk youd have instrament?. ... ...

e Qulckiy  at  Fams
more msls i &

=
=
-t
i
EE

Plano Plano Accordian Tenor Banjo

Guitar Sansphone Modern Elementary Harmony

Hawaiian Guitar Trumpet, Cornet Mandaolin

Vialin Reed Organ Practizal Finger Cantrel
Fﬂnt.l

. e AT R AN T e

B s it S s i T cait

Vi chual pupils namis b Fepet. | Fideres by ;,nm.-r....u v

224

Do You Make
Mistakes in English?

E\"I:'I‘r time you speak or write yon show just what you are. Miss
takes in English revenl you s’ a person who jacks education and
refinement.  Lack IRSEUSEE POWOr  frevents  you
fromn presenting woealr thaodghis in e strongest possis
bike way. No maller whal you do, real command of
English will help  sown your goal.  Stop  making
mistakes in spelling, pEescttistion, provuncistion  lao-
crense your voosbulary.

WONDERFUL INVENTION

Only 15 minutes o day with Sherwin Coth's new in-
ventlon_and you can sefually SEE your English |_|-|.-|.
widw, It leached by HAHIT—makes IL casier to do
RTOHT way. Wonderful melf-correeting lessons Duel e

spelling, pPunctuation, Erammer wl exXpression.

BOOK ON ENGLISH ,, 1k, ot g
POWEF &Y il ylﬁ
cosling you thousands of dollars every yonr. See whal
Mr, Cody eafi do for you; it costs mothing o ﬂml i Mail a jpo=tal
EI;rrI i It-’tlbalr Il:llle.lﬁt : mimute ]l:'ur l'mIqu \ “ilow You Can Master
oo EnE i m 15 TULEs & L L will prove a revelation i
you. WRITE NOW, Addross: .

Sherwin Cody Schoal of English, 59 Searle Bidg., Rochestor, N.Y.

LEARN RADIO
Qasler, Laiier

Wilh the Aid of MOVIES

You get the loan of i;cnuine

¥Yry projecior and dramaric
mﬂ-‘!lﬂﬂ Cllll'ﬂ Iﬂ !Glil" hﬂlm
ACTION picrares are easier to un-

derstand and remember, Learning
is h:? =+ « MOTE eﬁﬁuv:;‘;’dun -l.s.u
get lessons pr

supervision of Eﬁul.u DEE;(;SIE
often called the “Father of Radio.”
Write for BIG FREE BOOK.

De FOREST'S TRAINING,

INC./

Tan SKINS, Make Up FURS (2

e a Tamiderm r'-"".-u. ¢ wour hunting fun. Weteach

vou &t Home, Mount Birds, A nimals, F'ﬂ:., H:.di
-II'MI Fizh, Bave vour hegn
den. MAKE MONEY, M

L dgmietbng pro

S !
FREE BOOK yin 100 same it

fond postal card TODAY-This Minute] 5
Huh‘.‘l‘nw.is.?tun SCHOOL OF 'rn.'n;tprlrm

TE; -
Bept, 3376, ODimaha, Nebr.

Enar through spareiimes
@5 @ week:  Expanding ine
il di-nlﬁnm than svailable,
nume and  Kind of job wanted

Ta
ITUTE OF TIEHHGLMT Bex 113, Greeaville, Ohia

Short-Cut Mathematics

COMBINED WITH

E"ﬂ:ﬁaﬂf Mfﬁ’;ﬂﬂft’f ﬁmpf Hed

wil anly ©
| Asmaze [fiends witt

Complete deta
—-———-ﬂ*ﬂ‘ﬂ_h-———

| Helson Co.. 321 5. Wabash, Deot.J-300, 'ﬂlln'-l'lﬂ ] E_.,—'-‘lﬂ'

+ =« « mall coupen mnm-r

| Plewse send e det
Pralaal

about “Sheri-Cot Matberssdicy |.d -
aplibind. ™ N eyl
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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 saving, “Keep your eye on Plasties.”
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.

THIS IS YOUR Today there’s a big need in vital war production for those who
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 Plasties 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 searcely an industry in which these so-called “miracle materials” will not
play an important part. After the war many old materlals, methods and skills will
be replaced. Acquire the all-important “know how.” Be in a position to step into
one of the key jobs.

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

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

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

step; the sooner you will GH«.E = STUDY TRAINING SINCE |1B97

reach your EDEI H.I]d. Teap thE -
rich rewards. ,’

T —— — —--——-----——_--‘

w 4 Take This First Easy Step
AMERICAN SCHOOL OFFERS =
h -
LY TUTEECUE S CHECK, CLIP AND MAIL-COUPON NOW
IN MANY SUBJECTS ™
]
You who have mot completed high m | AMERICAN SCHOOL, Dept. G-G45, Drexel at Gith, Chicago 37, I1L
gchool or have mizsed vocational tenin- l Without oblipaton, Please send FREE and postpabd, bulletln and detalls
ing in eollege, and who eannot spare - O Sun jarte. ofdn i
time to g0 away to school, ran complete ¢ | CPLASTICS ENG'R  Clecountingand  ODrafting and Design
your eduention in your choice of many (TN | H.\:rilli::‘.!u:': OCost Accounting !'.II::dl;n i by
mubiecta. Soveral of thess are listm! in ': I r|:;.l|'||tl H.iullid.ll'rlnﬂ - fnnr !L-'Ik.nu!"nr:u!lnﬂ qilllﬂt_‘fr‘?:\ﬁi '
!.hr.- coopon at right. Check the guli_m't ol E.\:;:I;ﬁtnf:tlwum ng Hl'rlnvnh:?!::':r&-taf ; U\-hrl phlf"d:n““ nid
in which you are interested, fill in your Engineering ODiesel Enginesring OMechanical Eng.
name and nddress, clip and mail the < I ocAviaion Drafting OSurveving & Topo- D_\‘hur Management
CoUpoT tnrhu_\-'. [+ 4 . LAvintlon %I’nl‘,lll"l.‘l.' Drafting 1 Tusa h[n_ll.lug
o COBusiness OS5 heet Metul Oietter Foremanship
Monagement Pattern Drafting UMachine Shop
COElectrical Eagineering Operations
AMERI ChN SCHOOL Name,,........ N T e - P Oeeupation. .. ...
AR i i R e e i R A A R R W R PR b APE. icvsasnas
| Dept. G-645, Drexel at 56th Street, Chicago 37 0 cwv... ..o, P S T
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IATION TRAINING
with 4th YEAR HIGH SCHOOL

The Wir Mawpower Commission recommends deferment for
students in technical training. .. 80 you now have the oppor-
tunity to finish your high school ar Aero Tech and af the pamre
lime Enin a full year of aviation trn[m'ns.. Make the most of
your next twelve months—by enrolling now in the Aero Tech
combination High School and Aviation Mechanics, or Engi-

meering Course.

e A DED A UER HIOH SCHOOL # A nim e
- B L T U AND AVIATION

Seate certificd instructors teach the high school subjects...

the aviation subjects and indtructors are approved by the CAA
and the Army Air Forces Technical Training Command.
When successfully eompleted, you receive your High School
Diploma. .. alss your Certificate of Award for complcting
the Master Mechanics Course which maked you eligible o
qualify for a CAA Airplanc & Engine License,

OME AND TWOD-YEAR ENGIMNEERING

You can also secure advanced training in Aeronautical Engi-
neering, as well as post-graduane and rescarch work., . .during
or after your dth year af Hfgh School at Aero Tech.

SUPERVISED LIVING AND RECREATION IN CALIFORNIA
You may live right on the campus, in new dormitonics, where
you will -:nju_'r comfartable |Mgi.ng!.. wholesome food and
real companionship, You will take part in campus activitics
=the bamil, baskethall, hasehall =and l.!l'l.ii:lr’ Frl'w'!cun: in
ncarby YMCA—=all under the supervision of the Students

Wellfare Council.

AERO INDUSTRIES TECHMICAL INSTITUTE
5253 W, San Fernando Road, Los Angeles 28, California
Gendlemen: Plessr seod detsili asd enrollnsent appleatesn oa the cowne
whicknd below, withour ohligeon:
dab year high swhool and

At year high schond snd
Aerosduiun

Muaster Adrcraft Meckanics Lical Engincering
M Age.
Sapent
Ciry Sare Adp

HOME APPLIANCE

REPAIRING
Offerns Big Money-Sndapandonce

America’s Wor Mode Industry
Restrictlon of monufecturing hos mesat that the men who
know Home Appliance Repairing——fixing redrigerators, vacusm
cleaners, washing machings, motors, welding, mnickel plating,
ete., ele.,, are reaping a steady, daily stream of dollors and
building for themselves a permanent profitable businoss.

Mo Previous Experience Meeded

The nhility to hold and use a tool plus an ambition to mike
mopey s nll thot you need to bedome & successfol Repair
Ehop Owner.

Full Time or Spare Time
Work as many hours ns you want. §$5.00—28.00 an hour

often maile, Mew c'"m Te"l ‘"

Our new course on Homae Applinnee Hepoiring . . . profusely
iNustrated shows you in =lmple; easy Lo undersiand langoage
how o moke mll repairs, build tools you feed sl how 1o gol
businesa 1o como 1o vou., Priee of course iz Ao low that your
mavings of your own houschold repairs will quickly pay for it
Sefd today for complete FREE literature on how you too can

el @ ik,
Feb ST CHRISTY SUPPLY CO.,
2835 N. Central Ave., Dept. D-103, Chicage

STUDY AT HOME

Legally trilned mmen win hilgh-
or positlons and bigeer sme-
o In busibe and pabila
Mie. Geeaber opgrtusites pow dhen
gver bafore, Bie corporptions are
bmaded Ly nen with beEal Cralnleg,

More Ability: More Prutt:r Maore Money

'Wn gukds you -!I.rl.r_t\ . pEn “;.‘l;' 11 J‘|I|:1

hnary ;.
e Loaderanis - and

oad-L Chicags

A Correspendence Inatilution

A HHPLIFIEH ART ANATOMY IZIF THE HUMAN FIGURE

The m:mh ey lr1.|l'l- kmig &l
1Hm

WHNTED'

Diesel, n!lﬂli‘.'erilll.ln Alr f'ilnlli!inn]nn “q[:lb x 13l.nl_7' lml"F':r.n!nr
Aviatien. Wa p room gpd Board.  Write a8, specifyin Il'i-ﬂﬂ in-
teresied In. E|1|I|]I|I|e|t 1802, 41,000 [rmmnp GJII SHOP
TRAINING, Dept. 193, 2017 B. Wabash Ave., Chicage.

POWERFUL VISION—6 MILE RANGE

C———— *
6—POWER TELESCOPE $%2.49

Perfect for spolting shins, planes; waichlingg sporting events; peoples;
bLirds, ete. Genuine hlack life-iime n!ml.ur repicors wilth  scientin-
cally-ground 30 mm, leas. Objects & mWay Bpgeear a8 100
ydu. distani. Simple in forus on 'b-mh moving and statlonary
obhjecis. 15 DAYSE FREE THIAL, If not fully satisfied, reium for

wiil, SENTD NO MONEY. Just poy postman B2.40 plus fow oents
PpostAge o .ﬂ-m-._-ry, Ton't wall—production of (elescopes may be
curthiled ss L has been on  binoculars,

Vague Telescope Co., TTES S. Halsted, Dept. B-208, Chicago.

"--. stierm, '-'>||I-| for FREFE
CAMNDLER SYSTEM CO.
Benk. 5:K. Box G238 Denver 1. Bala., U, 5. A

Say you saw it in Popular Mechanica!
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AUDELS NEW

MACHINIST

HANDYBOOK
NOW READY!

A KEY TO
MODERN SHOP PRACTICE

PRACTICAL INSIDE INFORMATION

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

A COMPLETE INSTRUCTOR WITH
READY REFERENCE INDEX

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

5 PRACTICAL BOOKS IN ONE!
60 FULLY ILLUSTRATED CHAPTERS

Covering: 1—Modern Machine Shop

Practice. 2—Blue Print Reading and

How to Draw. 3—Caleulations & Mathe-

maties for Machinists. &—Shop Physica.
5—How to Use the 8lide Rule.

FULLY ILLUSTRATED r=:ASK TO SEE IT!...

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

Easy to read and understand—flexible covers—Handy Mail AUDELS MACHINISTS & TOOLMAK-
)ize B x ﬁl& X 2—qa mdr reference that answers Yyour ERS HANDY BOOK, Price 84 on 7 Days Free
questions accurately. Trial. If O. K. I will remit 81 in 7 d.;]ira and §1

g B T T - S BT e ™

alrry 58

AUDELS

P P D T

LR A W W LA M

|
|
I Monthiyuntil$s is Paid. Otherwise I will return it.
70 GET THIS ASSISTANCE FOR S com;n.m | e
YOURSELF SIMPLY FILL IN AND PAY L
MAIL COUPON TODAY oNLY Amo. g oo
THEO. AUDEL & CO.,49 W. 23rd St., NewYork | necece aE

SEPTEMBER, 1043 25A



at Home

MANY FINISH IN TWO YEARS
You may finish this simplified yet com-
plete course as rapidly as your time
permits. Individual instruction for each
student, Equivalent to resident school work—
prepares for college entrance examas. Standard

texts furnighed—Diploma. Credit for subjects
completed elsewhere. Single subjects if desired.

BUSINES5—INDUSTRY—MILITARY

Perhaps in no other time has such great emphasis
been placed upon the importance of a8 High School
cducntion, Military authorities, management of
casentinl industry, and executivea of civilinn busi-
nesa all join in emphasizing the neesd for High
Sehool training.

Promotions, to higher rank and to better joba, go
Lo those whao enn think clearly, speak correctly,
write intelligently, and figure accurately as a re-
sult of their High School training.

Our High Sehool eourse prepares vou to mect

. preparatory educational requirements in all fields

—quickly.
COLLEGE ENTRAMCE

Diiring the past 149 of our 48 vears, our High
dchool graduates have heen admitted to 531 dif-
ferent Urln-erml‘.in. Colleges, Junior Colleges, and
Normnl Schools—80; of them without entrance
examinations. Course nlso prepares you for passs
ing presprofessional examinations.

TO HELPF WIN TODAY—
TO HELP BUILD TOMORROW—
COMPLETE YOUR TRAINING NOW

No matter what work yoo do teday, you ean do it bet-
leF—improve ifl=—If you're n High School gradunte,
hiv] maller whist you enrn forw, you'll meet Keen com-
petition ''"when the lights go on sagoin, " and you'll need
n High School education to hole FOUF OWHA.

No matter what you plan to do—=uto enter College,
Buasalness, Indostry, ithe professions, or to be more sucs
cessful socinlly—the Inersased ability and self-gon-
fidenee you get from our High School troining will be
invalunble to you, Moderate fees, payable monthly,
cover all instruction, texthooks ur::!: Iplomn,.  Start
your training NOW

MANY OTHER COURSES

'"m Over 180 noted Educators, Brrineers,
s are ﬁITIE nfidl Musiness Men belped propare ouar
p Epecial lnstrisiion materinl. whish s
$$$ ured by many residenl schisols, oolleges,
war gralnin claases, erillersbin
ity by PrOETANS, I?F LA vince of
Maniteha, Cannda. Wiy apalin
Cma St'l.'l-ﬂ!l fraining AL home for the lest saying
Binea ms listel b ihe ewikmn,  No obs

Ligation, Write TODAY.

Mail compron for fnformation about line that interests vou
American School, Drexel ot 58th, Chicogo 37

—— —

American Schoel, Depl WS, Dresed af Sith, Chieage 17, 1L
Tell me ow to train for Une checked. No obligation.
O HIGH SCHOOL COURS

[a] Amﬂllllﬁ (C.P.A.) [] Drafting & Design

1 Aiir Condi in O Electrical Engineering
O Architecturs & lﬂ. [0 Mechanical Engin'ring
O Autemotive Engin“ring [ Plastics Engineering
L] Aviation [! Radia

1 Business Management [ Refrigeration

ial Courses

BEmTE e QR

hop Management
MName . ..

AddrodE: o iin i nasnas

Always write vour name and foll address e'lr-lrlr whern

answering advertisements,

26A

Come peace, thowsands of teday's inventions
will ba put to use. yours
will be one of them, Before you
file for yowr potent
claim rood thess
thres invaluoble
guides. They tell you
what = you can
and should toke, and
they cost you nothing.
WRITE TODAY TO—
R

EVANS

You ean learn to design airplanes. A Ryan
Home Study Course in Asronautical Engineer-
ing will prepare you gquicker for o job with
good pay und a future. Easy to anderstand,
Mo experience Decessary.

FBEE 24-Pags Valuahle
Ilustrated Booklel
RYAHN AEROMAUTICAL INSTITUTE

429 LindSergh Fisld, San Diego, California

LOW COST!

HOME SETUDY
AFFILIATE
ATAN SCH
OF AERONAU

BET THIT BOOK 4§

¥ fof hew bool, Power Tuals You §
' pidd Bwild your
ul » [T

nEy rier
not Eatisied

1
CHANICS PRESS, Desl 450, 200 E. Ontarie Sireet, Ghicags

%

POPULAR ME

famous SHOP BOOKS

4 VOLUMES (While They lost) ONLY $ Z
USEFUL _IDEAS BOOK iven free

s Sent for 5 DAYS EXAMINATION
Money Refunded if not Satisfactory
You Keep the FREE BOOK

Here nre hundreds of money-making,
tiree and lIobhor saving ldess you can
use, The Shop Notes Librory will help
you on your job in bundreds of different
ways. If you do mochine shop work of
any kiad, pheet-metil work, painting,
CRrpaRlFy, fule repeirlag, conerele work,
plumbing, electricul work, welding,
building, glass work, general repairing,
tool-making, masonry or home ropalr
work, you need the Shop Notes LibenTy,
Drder todny while supply lasts. Four

big books incluling the new 1943 vol-
uma and Shop Notes for 1042, *41, "40.
GO0 panges, 1600 helpdul erijcles—only
E2.00 postpaid.

ACCEPT THIS QIFT
Zomd two onsdallor bills willh coupon below
wr pay  josbiin  GnyWwhete in bias

L L
fow cenls ﬂI'FI:‘l on delivery. We winl in-
wlinilar *'1 FUL IDEAS," & B6 page ook,
writh rismidreds of (llustretiom ond 574 e

ful mmd helpful ideos FRIEE, Examine the
Shaps Noles Litrary for 5 dnys and if you
o P Ip rturn Disoks and wo will re-
fund your enlire payment, bl you Keep the
tUseful Tdeas ook a= a gift from os. Hurry!
we nave ooly Hmited supply of somae wols
wmes, Mall coupna today,

P o S . . . .

-
I Eush the Shop Notes Library, 4 volumes pnd Free BDook, §
1 “Useful Idems.” If 1 return Librory in 6 days and lkeep the 1
g free book you will refund full mmount poid. 0 1 encless

' 22,00, [0 1 will pny postmon oo delivery. :
| T I SR e i A S g I
:.'l.lldrc.-m. v ..-.-.-------.-------...........:
[ L (o At G PR (Ui ey S s e iRl Stnlr:.a.........i
]

Ml ts POPULAR HEEHIHIE!_II!II, Depl. -l'.l‘k‘!. E__l'.ll'l'i'h 5L, i“.ltl-!
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FREE 7-DAY OFFER!

AUTO MECHANICS..

FLEET OWNERS...SERVICE STATIONS...REPAIR SHOPS

NOW REPAIR ANY MAKE CAR

Save Repair Time—-Handle
More Jobs—-Make More Money!

MoToR's Famous AUTO REPAIR MANUAL Gives
You ALL Basic Service, Repair, Tune-Up, Adjustment,
Replacement Facts on Every Car Built Since 1935!

ERE'S every repair fact you meed to Thats why you need this famous
H knowabout ANY makecarthateomes AUTD REFPAIR MANUAL now,

into your shop—mnéw 1942 or S-vear-old and that's why we want you fo ex.
model! MNearly 200,000 ::iulclc ]indr“faﬂ amine it first, at our riskl
“how-to-do-it"” service and repair fac E
tune-up and adjustment data; tables of l.lle 15“ .I‘-ﬂl".'tl.'ll'r Hﬂll.lals.
mnurcmu-nbui, :Innmncln, upu.-n:!ﬁcatcaiona. in ﬂne!
Clear, step-by-step Ianguage. Owver -
1,000 drawings, diagrams, eut-awny pies iFuT'}ER ]iﬁtl.uht: __?:Fﬂ{l'f H"“;’;‘g
tures that make every instruction easy an'r:::la?:l:u:em‘ ul'fici[:i m;ﬂnmuah-
as A-B-C. 604 pages, size Blgx11 inches. all in one handy book! Just look up

Cars today meod gquicker service, No  the job, the model, the make, and
more new models — repair jobs will be  po to work, Special binding kecps
tougher, War planis making mechanies  book open at any page, for “work-
pearce—more work and more money for while-you-resd.”

Thizs same Anto Repair Manual

YOU, if you can handle it.
is the one used by T8, Army, trade
and technical schools the eountry

on Every Car Built Since 19351

Hearly 200.000 service and repalr
Iacts on all makes. 603 pages, with
over 80 pages of text, charts, 1llus-
trations covering carburetors and
automatic chokes on all models.

Owver 450 charta, tables eovering
riant specificntions, clearances,
messurements, nrra.nﬁed in han
Torm, including : TUNE-UP CHAR'
VALVE MENTS: COM-
PREBSION PHEBSUEE TORQUE

Same FREE 7-Day Offer

over, suto servicemen everywhere,
Makes a good mechanic an expert
=—gaves cxperts valuable time,

WRENCH READING:; BTARTING
“QTO‘H ENGINE CLEARANCES;
M & D BEARING JOURNAL

pplies on MoToR's New

THI!BE REPAIR MANUAL!

{lesa of ei=
For all mechanics pegnre ot

perienee; for ::uak spoch .nhru 1t. uch
ations, fleet oWni

'FE:F":I'IE?;"IEIEHI”I'I EVERY truck made

1 Contatns 1400 plelures.

; [acts 1.'- '=|.,|1 !I:n
1

ready in use bY
#’I'I-IR = men, Warnn
tain evETy EESOT itind fact you ne

o Fabrikoid binding,

all types of Gaseling En-
1 typos of Diesels and "]”'
1]

Inders
¢ Fuel Byslems, l.m-r-‘r-
Luhrsnl.lun Hysiems, Ignition
l--nl:rm-l Siarters, .““h"-;m“'r{!.::;e
0
VB, 'l'r.:nulnlulun-t xles, 1
tI!-In\.-n.uld*r-:,. Transfer Cases, Brakes,

, Bt EhG s
Hm’;’.ﬁu on same FREE 7-Day ex=

amination ns Auto Repair Manual,
Check Do 1l coupen ak n,.lu

SEPTEMBER, 1943

trouble, money! Hight NOW—to sea
how this book can help you get at
each job easier, do It betler
it up faster—send coupon below for
a FREE examination copy of
MoToR's Auto Hepair Manual,
You don't have to pay a nickel if
you're not satisfied with it!

SEND NO MONEY
Mail Coupon Below Today

Bea for yoursell
how the Manual
Eu.r: %m— i:’.se].t the
ret few days

tf And if nok
Elt‘lsil.l:[l return
book without cost
or obligation, Send
cougi_cln TODAY !

DIHEHEIONB GCENERATOR;

TOH & HR.&HE SPECIFICA-

'I'IDNE FROWNT END MEASURE-
TE, ebe,, ete.

Dietalled, Eblumd !%strucﬂun:‘nn

finish

ENGINES
.?UEL SYSTEMS; GDDLINd
BYBTEMS; LUBHIGJ';']]HG
EYSTEMS: TRANEMISSIONS:
WHEELS; RONT ENDS: KNEE
ACTION; EI!O-CK. ABE !B'.B'ﬂa‘
FREE WHEEL; TNIVERBALS:

REAR ENDS, 2
ele., elc.

7-DAY TRIAL

MoToR BOOK Dept., Desk X13, 572 Madison Ave., NewYork 22, N.Y.
Rush to me at once: (check box opposite book you want).
MaoToR's AUTD BREFATE MANUAL (formerly “MoToR'a

[¥]

o T o Boo "
Foctory Shop Marial™), If O K., I will remit §1 in 7
DL Dk . N days, sl monthly for 4 manths, plus e e with final
New York 22, X, ¥ my:anb Il;;l:ll n all), Or I'll return book i 7 days, (For=

oTof

[_ MaToR's TRUCKE REPATR MANUAL, If O.K., T will

remit £2 In T days, $2 monthly lor 3 months, 'phjs Ihe
tage with final puyment ($8.35 in all), Or I'll return book
T days, (Forcign, remit 311 with order, )

i

§7 with order.) I
arder, I

0

i

I

Published 'h'.l'

MoToR, The Frma <Al
ing ﬁulnmnt]l’# Address el
Basiness Magazine, 2

Whers MoToR's city — Tate

manunls mre used
ou are assured of
ﬁlgn standards of
service and repalr
work.

Employer & Occoupation
M Check here if enclosing full payment, WE | pay 35¢ postage.

2TA



EXCELLENT PAY—Here's a lrade which has al-
ways demanded good pay. Onee you have i,
you never lose il, and there's always room lor
advancement as you increase your skill.

POST WAR SECURITY —Waelding has grown to be
one ol the top trades in the country. ond with
plants u.wi:n.gi.n.g over, you'll hove no trouble

sticking to this profitable werk alter the war. l"_-"#‘!" n I"l':ur.v'ﬂ

NOMN-PROFIT INSTITUTION—Learn welding from (Rl il i

A to Zin 5 weeks where malerials are your #rd, paijroads e
__only cost, Ask for details today.

HOBART SCHOOL OF
ARC WELDING
Box M-931, TROY, OHIO

- - =
1

| TPATENTS — TRADE MARKS |
All enses submitted give |.|.-r sonal attention |

Form of * Evidence gf Com slruciiens I

" I‘\.l' Ill: " ys' Fera -I.‘r.l#.f'.' : i
LANCASTER, ALLWINE & ROMMEL |
Parmnl‘ Law OfMices 1

412 Bowon Bldg. Washington, D. l:,!

FOR EXAMINATION

AT HOME?

MGDERN Learn to eolor photoa and ministures

arm t [ ¥ i
ELECTHIG iw = ol Mo 114 EEYF PLET S rd-lhjlll. [erend]
INCLUDING RADIOD demand for free bookbet, = lsks

Mogey at [ume** and reauirements,

CHATIGNAL ART SCHOOL
1718 Michigan Ave, Depl 13568 Chicagoe

AHI:I HEFH!GERATII‘}H
* 13 MNEW

Maw Edition
For Boeginners

ad Wxnaris ered Patent Attorney
a Lpa

5 U 5 F-:Hnl. DI“lrr

3510.95 UP
FREIGHT PAID

Letbernd. Guwran ml Wirlts fner
Without Deiay. Coder Dy Badl

il War Frauuthuu I
||I||| i, ATETLS

l-u-l.l:-:--:-

U. 5. MARBLE d. nnnﬂlfl: co., A-18, ONECO, FLA.

falem ol wluhe

Cyclope
AMERICAMN TIEHHLGAL 'EEIGIE'I"I"
u A

ERI Unadeps Ly =:I. Vecational Pal L e 18 *
o - - el @
American Technical 5.ur b '[h-pl: EGL1S, Droxel al S&ih S, Chicage 37 = ra
u T . of itian,
1
i
i

FORTY
» Build at Low fa*cf'. =

. . ] USE OLD AUTO PARTS L
STATE SAVE HUNDREDS OF DOLLARS

KThl Wi, Dok LIGT I name Al pddreas of e I rleshimp—at

MATENTS

AND TRADE MARKS
C.ASNOWECO.

You Car

n eost

Registered Patent Attwrueys Since 1875 FUFI.FHFI MECHANICS PRESS, Dept. 473, 200 E. Onlario SL., Chicago
Write lar Free Book aad “Certification of Inventien” larm Alwrays write yuiur nams and full ﬂl|lrrt ‘_m
427 SHNOW BUILDING, WASHIMGTON, D. C. answering advertisements,

L'H!Ih_-, 3 are dangerons and may be very promptly as to [t patentabdlity and send I 1 l" Hﬂndﬂl ph 20%-D Columbian Bldg..

mlé:n E‘t'-ll} |n'l*.-l|l.'l'!:.u.i e;:l-:{;l'!l'l.' L-t-unltru*.l s ¥OU Il:“l_é:l:rly I!:IJ' :L;ﬂ.u [u.ﬁu llfllrllli; 0T, lI Wmkingten, D. G.

1 11 on, SsLr oon CE, LN a ol T Lo my LaZhl 8 L

mindmum of expense. | suggest that you the attached coupon ot once. g}l Fona S e o, e e et 1"‘?"‘:‘1‘1
me a model or drawing, or sketch send my “ Hecord of mml-inh r'uhn 'I pag

and descriptlon of your lovention, and (Over 40 years experienos &8 o Regletered

55.00, I will make a search amd report Patent Attoroey.) | MRS, . ivssrssannssnnt e L L B

A PERSONAL CONFIDENTIAL PATENT SERVICE— N

28A, POPULAR MECHANICS



“Position X evacuated! -

TRAINED MEN ADVANCE NO

GET INTO

ADIO

Get Heady For Your Opporiunity
s = +« o« it's HERE! Radio iech-
miciane  are  Aecded  everywhere;
:-::f‘:l':l J'h'* ﬂ;':.:'::' d“ ::r- nﬂ:n:: P:: ta I':r:'
in r-hn:.-llrm.v. Navy, amd Air qn:-l' 0“ THE TE(HH[(AL FRnHT

Signal Corps, Gorernment [Defenae
Sorvice and Civilian fields,

HOME TRAINING = tested shop method

Nutlonal's time-testod plan of Home Training will definiiely estahlish youo, in a
short tigie, 2o ¥ou cnm hold 8 good Job i the foscinsiing Hedio feld. Fll.rllli. TalfE,
yoil beegune aguiged [or af even bigger career in the vears of feconalruetion ofter

the war. Lenrn Rodie b6 all ite proctical brasnches by Nationsl's proven methods.
Unlike uny other courss of Home Tralnlng, Na atlonal Schoola brimg you o persopsl=
[zpal, Imairucior-to-stodent series of nasignments—an aotual extension of the sune
5.|‘.Il|.|!.' nnd tealnkng vou would receive if you altended the Sefaal in prarson. Mationnl s
Viotory Troining Plan spesds up your radio progress pight from the start, yel omits
nhsolutely nothing vitsl s your preparation for entering Hadio in any of its branches,
Hapuprely behind your Home Teaining nre the modern, complets]ly-equipped 1EI-I-lﬂ!l1:|:
shipa of Notional Sehools whoere we develop and prove svery shop method nssign-
ment sefl o you., v pha=e of your troining is [lrrﬂlnlh]]_h U sed by an estah-
lished faeully of praciical experienced instructors and engineera who hove the
knack of impnrting knowledme, wnys and mesns of guiding you, so that with each
puctesding lesson vou become more and more enthusiaatie,

Fascinating Way To Learn Radio

in a Real, Established Technical Tradae Schoal
msrt B ls—tiabng L anme nstrme-
wdiem, proddisthin jdants and

AQUaLIFY FoOR
THESE
TOPF PAY JOBS . B
Radis Expert
Broadoasling
Aireraft—Marine
Indust. Electromics
Studia Technician
U. 5. Govt. Servioce
Re-Manufacturs

P
training AT HOALE l.ru..l-.*- L
wartims leut later alter the waf eids

MEN WANTED
Ages 18-50

fnmrie, ot ootz

el
h-rl lhlrl i7.000
Mwnm

HATIONAL HH.I.'!I.II'I'E.'I HIH goop HIII'I'IUHI

T
aarul TR,

Wi gar schoaling helosd
me oblain & dwell
Mowr, (n the Havy, |
Tollgwri the
mign | |earned
I:mﬂll. I} will help my
lar ragia au-
"I‘I:I‘Imlﬂl
K. krh.rrw]‘r'r
. 5. Navy

tiNatioaal Schools  has
done  wonderful  work
for the man whp wanis
to gel akesd in Bfe,
Your Erained man  can
rt a job &t & much
igher salary.*
. K. e
Washi b ia,

3 .
NEW OPPORTUNITY BOOK

all about Radial L
Just off the press! It's frool \
Including Lesson Book— }
2 waluable books for the asking. %

REQUEST FULL DETAILS

HaME

ADORESS
city _

SEPTEMBER,

1943

/

New, in answer to  repeated des
manids for Troned Radio Toch-
mirimng, Nofivnal Schools haos ex-

tended its famous Shop Methods s
you ran qgualify right at home. You
can quickly prepare to be of great-
esl serviee (o your Country and
yourself.

RADIONICS

3 Big Fields in 1 'TELEVISION

Fales and servires in thin mirpcle indostey have boomel
in a few shori yewrs 1o bil
Wiilen inore snid e sxperts, trained nes, b Gl tha
FTEr-ie PR b um b of SocBniral prosid s comstantly
upening mp
KA A war w e pea nnd bew in peacetame 15 will have masy
spplissiions in sesing Lhru I«.s: rluuils r|r||l |||‘:r||l-4

_i( RADIO
ELECTRONICS

o dollsre.  That v

£ Vil kaas about Medsr

Kiepyw et v

i ran, les

Mall 1the cotpuin tefbp

KEEF PRESENT JOB WHILE LEARNING

il.|1.,|.|r||.||‘1|l. o

previous sduesiion or age,
i for Badis, Continde Your pres
@ oyl Dearie.  1f subject o SISy
all the more important thak you gek

It E AT

Los Angeles |
California I_,-'F:._

Hatignal Scheals. Deor. PM-9

4000 3a. Figwerzo, Lei Angeles 37, Calil.
Mail ma FREE, =ithow! obligoties, ane lenien and Opporiunty

Baok, with bl detail abeut bow | CAM becose o BADSD Techaion

MEN IN MILITARY SERVICE

Prajaace for Madiao apportuniiios in O, 8,
Govi. Servies v Army, Novy, Maeine,
Adr Corps, Coast Guard  a ather
nduetbon g Lraling

vm many Natonal Eraduates promoe

il inecreassd pay from the siart.
ibitboen, he fionw yod 'epeend 0
miligary Eorviee furtbier develops your
|:.|.||.| fech-beal ability s afer the wor
b weell g i i I1-|:||1‘

(Ml i e alope ad
poite en penny poital]

&L

1
1
1
|
I
]
1
= = = il
1
I
I
1

STATE

- —— -
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sy Lizeaiy

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

What about your future? Whao = safe today? HSurely not the man
who 1B contented to stand sl Know your job thoroughly—pre-
LR yerllrm-]]' for jobs ahead. To do just this thousands of men
e tesed

The Croft Library of
Practical Electricity

The Crnlt Library is o remplete sloetries] admenpor. 1t s founded on prastios—om
20 yoare of shirl-slerve fapsfwnre—on wefk ae i artually dope !I'| i mimsesd frum
paver bo sover with the Nind ol hard L Wrianes s Lhet ihe
beginner gan oeily wsdeestand ik ¥ ek, Lhat §U b Lhs defly pade
ol o0 highly paid elecirioal -mrluru -.u‘l snringers,  Croft tells yon ihe idings
yom Beed W0 know sbowi moban, Jrnrnh-rn mrmaliures, somasutsiors, transl0Orners.
cirealis, swl rds, distr gerra—alegiricnl maekinery of ewery Uy e

wirkig bor it gl geswer uf Benisheed Boulli ingw—mderariiers and missieigel
FoxguiFein e La— ation wory plusse—ihe wosl iniproyed pethols of lghi-
ing—lumps aisl  lamp ﬂhrll. wte.~bow io do & compleie job, mes plaoning L e
egamplrtion.

No money down — easy payments

Fill in mned muall the conipen atbaclil and we will snd ysa the entlre st of s ol
umes for ten deys’ susminatios oo approvel, We take slll e risk— u mswiiine o ohlags-
thon, I yow decunle to beep Ll brsske, sewd $A00 in den days l-mt lr:luhm st the mte
of BA00 o menth, Send (e coupon NOW ssd sen the

i i e .._-__....._____--.-------—1

[|
i" "EXAMINATION COUPON |
| M:CRAW-HILL BOOK CO., 330 W. &2nd St, Mew York |
] Band ma luf e days’ evaminstion on spgereval tle Cralf m:ll'.l'd Prastical |
) Elsctricity, T wads, bl T wil send you $38.00 is 10 days asd 5300 (]
I mmonthly undil e peies of 1500 5 paid. II epd wanted. 1 will retusm he booke
H (Tw ipsure prempt, vhipmeant write plainly and 08 in el lnes) |
1 e 1
Hamse Address g s e i rmrrrEe
: ity and Siale :
1 Pesltlon 1

Lh.l.mr ol ':bn[nnj sawaga

Learn t6 et up and run ANY kind of machine; MANKE MORE
MONEY NOW by learning guickly HOW TO DO T‘Ill“in:‘hm

usually take yeoars of stody
SHILLED men is ALRTIADY ahead of the
WILL IT BE & month or two from nowT
Den’t miss this chance o _gualify for pro-
Bll!ﬂf Par motion, doa’t miss thlis Hig Oppartupity
which is yours almest for the asking, FEilght Big Hooks chockiul
of Important mechanieal faets told simply and elearly. Over 3000

mnd practice. The
supply, then what

pages, nearly 3000 (lusirations cover every subject [ully, Imclud-
Ing Tool Mukine, Pattern Making., Foundry Work, Mechanieal
Drawing, Forging, Mackipe Shop Fractice and Management, ami

Iimabreds af eiler subjeets.
8 Big Books (Up-to-date Edition) Sent FREE

o you for cxaminotlon, With them we seml a @Blg Binder of
nearly 100 pages with 295 shop tickels amd over 135000 [Hssirs-
tons,  These show, step by step. ww to sl up arld run g lmosd
ey Ml of fob amd are in sdditien to the B books.  Dhecide
in your ewn home or place of buslbess whetler or pok Foa want
t@ Weep them. cheek up on any focls you wenl W0, Note thelr
Ereat MONEY MAKING value, then, IF ypu Wwanl them, pay on
the easiest kiml of paymenis. A year's consulting privileges with
our engineers now given with these books without esira eharge.
lmnuﬂﬂ-fnlhﬂul Soclety, 'Ilpu_l:un:_l Publishers L-m:t 1808,
American Teehni I!’-|1-|.'I-lt~lII III-M SG1%, brruﬂll“ﬂl !'l-.-llhlﬂl'Dﬁ??
You may Aeisl nw the B blg books and binder of shon lickets for
free examination, [ will ruu:..- L .Iv1|1-'|1|1r ru- wE anly, 1I1I|'.'l-'| 1

deciide o Keen IRem i wihieh ease 2.00 am ten 4 FIT
Al §3.00 per month until (e ol price of lnhr Fitd A0 s II'I .
If 1 peturm them im0 days 1 well owe you pothiog.  You slso
wrree to send me @ cerlifienie entitliEr me o copeabbing privilees
willi your experis [or one year withoul extrm charoe.

L T A S S | ' e e i " .
Please nitneh o eifer stating age, occupation, employer’'s name
and pddress and thol of st lens usiness naan as  referenoe.

Men I service, also plepse give s mdldrEEs.
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CASH!

Spot Caszh paid for nsa-
ble muszical instruments
of any kind!

Send us complete de-
geription and price
wanted of what you wish
to get rid of. If price is
right we will mail youn ]
our check and prepay |
shipping charges.

Finder's Music Store

1257-41th Ave., San Diego (1), Calif,
Rejference: ;
FIRST NATIONAL BANK
Sam Diege, California

INVENTORS

* A 2B year old metal fabricating company with
complete production and selling organizations
wants PATENTS or INVENTIONS which uti-
lize its heavy manofacturing [acilities,

Let us have patent numbers or a general descrip-
tion leading 1o further negotiation. Write, only,
to our advertising agency:

* M. GLEN MILLER

8 So. Michigan Ave., Chicage 3, Il

LEARN wixivc CARTOONING 7=
I'1.l-l"" "=’d :I?I:.:h:-l“e:!‘r:l“u" N ""It.l:ll- "::LE ﬁ

£ 'E-Hl
Imar
m..' E.“!ﬂ.l;;jmﬁ du:l%-.‘ r!r!‘Ilu-h 1z rn-.r Fheturs
fHE “TANDON SERG

0L, 4309 Mational Ilﬂi., Ell'rﬁd 14, Okl

21111

Just oot—very letest R,'I.ldl'hllh‘."nl.. simple, sasy meth-
ol.  Flay cowboy saongs LU “'HLI‘H\F'“H\' in & fow
minules by ear, Surprise oul smose your frivnds.

Pha in fslgr abe r||.l|:.|l Al parties, C uhike snler
tainments, an the radia.ete, 13 tunurr le Lessdine.

1 ]
SEND NO MONEY [ny, vosiman coly 8100

tal L
§1.00 and EXTHA SOt Al fastpa .
niln, 81 money order unly,) "HI-1.|I|II|I"
tive money hack guarmiiee.

today. :
Studios, Beat. 156, Mutchinsen, Hans.

= @ush @
Weatern Range

Say you saw it in Populor Mechamica!

POPULAR MECHANICS



WANT AD
_ MEDIUM

Advertisements in this section, 35 cents per word, each inserfien, minimum 10 words, payoble in advance
To be inserted under proper clossification in October issue, copy should be in our office Auguit 9th

October issue on sale September 1st

Popular Mechanies Mogozine, 200 Eost Ontario Street, Chicago, lllinois

make and save money,

YOU’LL PROFIT

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

F. W. Johnson,

Chicago, llinois

(Original letter on

file In our ofoe)

Popular Mechanics Magazin

Deor Sir: We hove always been somewhat reluctant to advertize
in whot we considerad strictly men’s mogozines, due to the foact
that the great majority of our customers are women. However, we
are pleased to state that fully ane half the replies which we receive
threugh our ad in Populor Mechanics are from women, and that
the business we receive threwugh your publieation is very grotifying.

Yery truly yours,
F. C. LAUREMT.

AUTOMOBILES, MIDGET CARS

BEND §1.00 For large photographic euts
showing midgeis, racing cars, speed bonts,
apeed t&mm:nl qu:lt:I change grar boxes

far I!ET-H gverdrive transmission for
hydroplanes 225 and under, and price
Bheet. R & R Mfg. Co., Robert M. Hoeol,

Box 546, Andersan, Indiana,

5 Om Automobile 1

tems'—a codification af CLhe lgnition sys-
tems employed on all 1938-142 aulomo-
biles. Includes basic construction of equip-
ment and principles of uun t:.'.rl.m.drr
number designations, fr [

matic diagrams, nil.l.un tlmnf'fmﬂ.ulf.
nnd speel dltn m— all 1 2 miodels,
£1.00 postpaid. Don-Weston Lithoprint
Co., Milam Buoilding, San Antonio, Texas.

ﬂﬂﬁﬂuﬁfﬂ-iu:fnﬁiﬁmee wﬁlllin C:;u-
waukee,

El.'r'“,' 2B No. 10 Street,

T BAVE Elu— with “*Moto-Purr,™
sclentific, laboratory-lested, tablet, Users
r:purl: nﬂnﬁn:u up to 407, Resulls guar-

nbeed kage treats 140 gallons,
L1bnﬂ|.lu1:|:llr

Free liternture, Motars=
Mﬂ.‘l 'Cl::ummmr. Ames Btatlen, Omaha,
(15] +

D?EEHMJI--HEEDRB Substitute for
better driving! Deversaux, Box 213-J,
Batile Creek, Michigan.

RENEW Car batteries inexpenaively. In-
Atructions $1.00, Popular Service, Racine,
Wseonsin.

AUTOMOBILE Racing book., Afth edi-
fon, well illustrated. Instructions on

tlding bodies, frames, engines, Ford A
end B conversions. Plans. AAA rules,

Neations. ocadster racing, Indinnap=
olis cors. 81,00 postpald, £1.15 C.0.D, Ra
ghuji:}-l. Dept. 47, Madisonville, Cincinnatl,

PROFESSIONAL Midget racers., molar=
scoobors, midget ears. Parts, plans. Hand-
boak cntnlog—50 ll:lu.ut.m.um Inyis—20a.
Midwest, I307 Charlestown, Toluedo, Olilo.

AUTD SUFFLIES AND EQUIPMENT

WHIRLGAS Turbinator, $3, gives ey-
elonie, yuparizing whirl to carburetor mix-
ture entering motar, LBereby permitting
carhuretor readjustment for economie mo-
ior operalion. Wrench instells 15 minuotes.
Any car; give make, year. II nol surpris-
ingly plensed with ‘motor performance,
return for immediate refund, John Hone
ley, 6719 Lorsine, Detroit, 8. Mieh.

USED Farta (guarantecd) any car, Do
poribe your needs; !mmediate feply, Vie-
lory, M Guunison, Chicago.

143 IONITION Eupmm.r.e"r'
Fast starting, mileage EG Bales
Mig_Co., 00 dohn St New Fark,

1000 MOTORISTS Needed to rmaoke gas
saving test. Up to 307 savings. For [ree
teat offer write Vacu-matic Carburetor
Co, T617-809 W. Btate 5t., Waunwatoaa,
p\';i;é [%ﬂe our display advertisement on

SEPTEMEER, 1943

\tion Bys-

—

80,

I E"‘Eﬂ.

| Circular dime.

BPECIAL: 15 Picked formulas $1.00.
Reclnim used oil, Carbon remover, Quick
seal for crocked evlinder heads. Punciure-
proof your tires. Auto-top dressing, Me-
chanic's hand soap, Motor overhaul com-
pound. ew car batteries, Ignltlon
supercharger. Antifreeze. Iron cement,
Plastic-wood. Iceless-ice, Iluminous-
Invisible-ink. Monroe-Methods,
6, San Francisco, Calll,

PLHLTING Outfts for auto parts. Con-
nect to & battery. No tanks used Free
rrr.lcu:lln and ﬁiw.s Gunmetal Co.,

Decatur,
AUTD TRAILERS

PLANS $1.00 Each. I-'Inus-u l rl CAMD,
uu1|t{ trallers. Catal ndy,
Bex 125-A, Wausau, !.unu-ru :n..
MOTORCYCLES, BICYCLES, MOTOR

SCODTERS AND SUPPLIES

MOTORCYCLES, Scooters and parts,
No priority need Cuynor Motors, §580
Bunset, Hollywood, 28, California.

MOTORIZED Vehicle Manual
Craftsman Books,
11563, Milwauker, Wis.

MOTORCYCLE Plrl.l. new and used,
List 10c. Ballak. 811 N, Bth, 8t Louis, Mo,

100 n'ITI..I'.'H Gallon! MouoT-Se00lers, M-
tarcyeles, Whizzer bicycle engines. mld.i:-ut
luu:l.ruu-hllu gasoline engines, Mo prior-

r neceasary.  Full information, prices,

u:l.rn.ttd catalog one dime. Clymers, 207

, Lios Angeles, Calif,

£1.00.
Box

+cD2T: Bl B, T ST
K Q. Klauset, Ehu.-lh,'.w'lﬁu T »

PISTONS All sizes for Harley-Davidson,
Duckworth chain 33x% for  motorcyele.
MeCann's, 2104 Texas -Em'u'l. El Paso, Tex.

AVIATION

BLUEPRINT Lightplanes. gliders fi=
toons, Circular D Ctattunan i.’-n::h
Box 1183-PM, Milwankes, Wisconsin,

T CARBURETORS. New, complete. 300
i?ﬁhﬂ?hﬂmtnsegnqﬁb;?' coat Alr Corps
AHCT Alr  Equipment,

Garden City, N. Y.

AIRCHAFT Identifieation book—Used by
American Legion and others. M pages.
Eﬂhul.l.et:e planes all nations, 30¢ post-
ﬁl Mlmu.rj. Aviation, 414 Admiral,

lﬂ.lll . Mo,

City &

E Meshanics Manual 'FHJFITEI mr
mul.l‘.:l ey minati
E?: 503, Studl.u

.e chnl:e exa
Aviation I?ul:lunerl.
cur California.

BATTERIES, GENERATORS, ETC.

EDISON Batterles. Light. Power, Fif-
teen year life, Five year mrlntﬂ. Com-
Free literature,

gruu :Il.ming plants.
-? Company, 21 Yonkers Avenue, Yon-
kers, New York.

ELECTRICAL SUPPLIES, EQUIFMENT

REBUILT Washers, parts, wringer rolls,
belts, vacuum cleaners, Seevall, 1524 W,
Buperior 5t, Duluth, Minn,

BEAUTIFU‘L- Recap motor-scooler tires,
priority neceasary, All sizes. Informa-
tinn catalog 10¢. Clymers, 30T W. Pileo,
Loa Angeles, Culif,

BUILD E:I-:ctrl.c bleyele. Mo chalns,
enrs, welding, Plans $1. Kisuss, 1360
nur] Bi. 'Fl.l.l‘.ﬂ'l!ll!’l'l! PEpiim

HGTIDRL'?C'L.E Manual—I192 page Amer-
lean “Questions-Answers” complete serv-
leing information Harleys, Tnd Heqnes
dersons, Bervieveles, Villiers  ineluding
war models $1.10, “*Moiorevellst’'s Work-
shop $L.50. “'Modersn h‘!uburcg:lﬂ Mechan-
ies and Hpeed Tuning.'' 435 pages care
Amerienn, English motoreyelea $2,50, with
drawings, auecm:aum GeTmAn WAar mo-
tarcycle, 8. army JHF‘ S3.00. All post-
gd Clymers, ﬂl.l'l' ico, Laos Angeles,

ELECTRIC-FENCE Chargers, fly trapa,
Insect killers, screens, electric brooders,
stock prods, I1.l'|!' detectors, burglar I-I-I-FITI.I.
Gardenhaur MIg.. w-meu.hom Pennn.

FOR Maotors, welders, umcntun nlhlr
ﬂﬂ:tﬂuﬂ. Items.  Write '[.I‘.'\J” T
Huillding. Hlnnrlp-nh.l-
REB'DIL'[‘ E!I:ttrir_- hair v.'linrlm Elec-
tric shavers, pers h-a?.l Bervice,
03 14th Btrﬂ-t cing mumlu_

ELECTRIC Penell: erlu-:n.n'rp.vu nll
metals.  $1.00 astpmid, Beyer Mig.,
1_515-11' Cotlage {rrm-r Chicagno

GUARANTEED Fncmr_\; rebullt electric
flat frons, 6 lb, size 8. Marko, 2024
Logan Bl, Chicago H'n. rJJ_

WELDING, SOLDERING, FLATING

FLANS, Drawings, specifications, In-
structions for bullding attractive motor-
acooter, campleie £3.00 postpald. B.cnuter
catalogs 10c. Clymers, 307 W. Laos
ﬂmn‘l:llﬂ Calif.

“MODERN Motareyele Mechanies,” 435
pages, 200 (llustrutions. Extensively cov-
TE—operating, maintenance, and  eom-
plete reconditioning. American and British
motoreyeles. Invaluable to motarcyele rid-
T8 or mechanics. §2 80 postpaid.  Nichol-
son Brothers, Baskatcon, Canada,

FORMULAS: White metal rod (welds
di-cast partsh, Al purpose brazing flux,
arc-welding rod conting. All three $1 00
Philllp Wilson, 1341A E-5t. Nopa, Calif,

NEW Model electric welder 110 wolt

aoe-de: wlil weld all metals: ecasy to
use: full direetions. Complete with power
unit, fAnme and metallie are attachments,
E-lrbuns Auxes, rods, mosk: all for 81904,
Used by the navy. Marvel Eleetra Welder
Ci' o, 193-AY Center 8t.. New York

31A



ARC Welders wanl',ed by the thousnnds.
Learn with 510 pajge lessons manoal., Over
B how-to-do-10  photos, £1.00 ooy,
Money-back guaruntee, Hobartweld, Box
M-334, Troy, Ohlo.

" BUILD d.c. Arcwelder withoot rewind-
ing armature, Plans §1.00 ench, 75 o 600
amperes from vehiele motors, light plant
Eeneralors, ay le starler=-genecnlors,
Welders Club, AD-3432 M-Marl, Chicago.

MACHINERY, TOOLS AND BUFFLIES

EGNURETE Byilding block machines
nd molds. Easy payments, Catalog free,
Gnnmw Machine Co.. 513 Boulh Cemp-
lon Ave., Bt. Louls, Mo
MDDE'F.N Machine Lobls such as mills
and shapers easily and quickly built from
Lewls pluin or semi-machined castings,
Furnished eamplete with materinls and
d:l.u.hlcd blueprints at a lrumnn me eosk
of ennparable fAnished tools.

dely used

mumﬂn Bend 10e Lu mwr cosl

a:l.Ll'.'I.e tlbl'is1 items.

_Box 116, Station

D’_E'_IEL M-33, . California.

GRIND Dirills l'l:l:bl)n' l.ncl.l:rm:_l.l sk

E. Z drill attachment $5.9

Immediate d 'l'l.'r:r. ., & Manufacturing

Campany, 337 Narth " California Street,
Burbank, hlll‘mﬂa.

POWER Haoists; most efficient: low cost.
Literature Tree. Herbert, 6430 Evins, Chi-

CRED.

BTEEL Beam trammels for drafismen,

mmnurl. mechanies. Cireular free. Clale
ny, Box GIM,

Blytheba Btation,
Brmﬁ!n M. —

INDEX Heads for sale. Very ine
mive, Bixly-two different divizions,
Make pears. hobbs, cutters

ECArs, , o r:..
. mnd durable. Mot o
defense schoals nnd hobe
for free folder. s In-
117 Bast B Bt., n,

Bale—New and used reamers and
cotters—not  eatalogued—{urnish

t af rements for prices. Write

. Box 483, Flint, Mich,

Caliper, direct reading, speeds up

'wurt :J:.u Free |llustrated eir-

,“:l. lll G East 31st, Kansas

RECLAIM Dull nnd broken drills with
Nu-Way Drill Orinder. Cireular [roee,
Tracior-Lite Mfg, Co., Spirit Lake Jowa

13 s W]LL.H.R.D Lathie with gan. Na
?u?&ufune driv w,ﬁ_’,mt%: fuall hlli‘.r'"
Clndnnlﬂ!'“uhmm & Bupmly

217 E. Becond Bt. Cincinnati,

in -lr
Toal En
Los A

:ﬂi

g
oA Ll
#gé

g_

e
[=]

'Eégg

EEE&

E_E

DOhin,
ﬂRlI'll'l Drrills llhe I'

El-ﬂ- i, E&m l:l-b’. Ho.

ENGINES, MOTORS, DYNAMOS

L] Pay i
welding Imﬁhln!;l rl':':'ri’.?z'z l:ng:km’m
qu, 41 lessoms. $2.00 copy. Money-

k guarantes, Hobariweld, Box @35=n,
Troy. Ohnio.

WIHDIHG Data, 225 motors. u.l.ullel.u.d

ase, §1.00, :u‘.nmr Data Co.. Box
'-‘HI. Elul'llll oty 3,

BOATE, OUTBOARD MOTORS, ETC,

MARINE Power—Easily convert ’E
Ford motor {domestic and forelgn) wi
Osco parts and kits. Complete catalogus
I5¢ (ooin), O=co Molors ﬂnl‘r. IETV-28 N,
Loawrence Strect, Philadelphis, Penne
TEN P und boat plans 80c. Catal
boat buil plans lbe. The Rud.d&r
Murray Sin Btl‘ﬂﬂ‘., HNew York.
CASH For your outboard motor in noy
condition. Write for eash In advance
fer. Asa Oallupe, Fort Eallrl'_l_glﬂilj_!_ne._ﬂ_
UBED Outboard motor pariz, Oulbonrd
Jli:c#nn:e, 1184 Remsen Ave., Brooklynm,

nttachment
tory, Bl1-H

HOAT Deslgners ars highly pald profes- |

souals. Complete eourss b‘! mail. Catslog.
WM'IIH'#H Hnn!ljlle N

FIELD' GLASSES, TELESCOPES,
MICROSCOPES

Bicyele buﬂ.l,: smnll :up..
f.he information ta

ﬁr‘ M.l need

Id four low-cost boats, Fopular
Mechanles Press, (C-43), 200 E Onlario,
Chiongo,

ATHLETIC EQUIPMENT—BODY
BUILDING COURSES

BAR-B 'LB Exerclise equlpment.
Enunu I.;HZIB] offers! Pree booklel.
Blr'be Co ., 3261-PM Watson Rd.,

Bt Louls (!

WL‘EuT_'H:I:.z cosirse, §1, Oth=
. Conch Allen, 1020 Curdwood,
B, Tenpesses,

Hn.ln':'-m

PHYSICAL Perfection course §1.040.
100l super sirong men, Sid's System,
Scuthgate, Californie.

BUPER Ju-Jitsu—Ilightnl dﬂmu ul.d
ﬂ-l-llﬂ system.  Bensatlo hoam

tudy course now ready! Lu.ru o nc‘u;

hm!ﬂ tl'u.‘ﬂ your size with 'unn:l:mI your bare
details,  Hels Co.. 321
Sw.l'.h Wlhnh _Dept. 508, E.'h.'lﬂ.m

“"HE B Strong. m muscular. full of prp. Amac-

in y¥-building ecourse, Write
lg'mui: Bystem, Dept. M, Wﬂtn'illt.
Maine,

EFORTING GOODS, GUNS, FISHING
TACKLE, ARCHERY, TREAFFING

BWAPF Guns and ammunition with
aj.nl—u.r gl cash, We pay more—you
E,ﬂ‘ll'l 'nln:l,t h?ld:rlgl"ﬂmmd.u upon
ew and used 8

to uw nnut. All  misde:
I, mll'.ﬂ--'lﬂim:hum Reming
e, Bmith & Wesson, ote, We

Inlurhii thousa
Ibemny llnd dl'l!l'l'l.l {refunded with firgl or-
der ]‘la.rlpl.l.lll!II coats, Klein's
wuﬁ Wdl. Milton Klein, Pres., S06-H

m.u-um lllnmlppl—-—ﬁ!-ﬂ.lh bait for-
mull Mankato, Min-

“TARGET" And *"“Deflense™ automati
mul'l'm. mmnﬂu. Ltil 1. P. H'..

i 'I'IH ml.i;l; ?"E“"F.' mliu.j?ﬂmamgg' e
A ow'' plans ] noer
s tories, Akrun & thia

hnE:g El.mu“l.lgmm ’rl:pﬂ.ri el
borhood's flrearms. ik .

th _Carolin.

CHERY Eqmpment: Catalogne free,
Mid-West Archery, 2200-A East 15th, Chi-
cngo

Clubs, Five club matched set

JOLF
ﬂ.ﬁﬂ-ml_- L. Hershberger, 18 Galena, Free-

rm Catal fles, lres, materials,
Buprome Mig. pany, Amarillo, Texws,

END 10e For list 100 used guns, Fray-
aesu. Willmar, Minnesota.

BOWB—Arrows f{or recreation, honting,
fishing. Benotiful archery instruction
book, ©0 pages, 50 [llustrations, only G,
Tllustra catalogue free. Archery, 617
Bouth State, Chicago.

USED Quns. bought. sold, exchanged.
Liat ll‘.l-m[-!. Howe Fur Company. Coopers
Mills, Muaine.

POWERFUL Teles eacope  lens  kit—Con-
sists 1" diameter 75" focus objective—
50K and 1MX astronomical crepleces—
moeunting directions, tienl parts fine
lshed. Bullds six fooi refracting telescops
in evening of easy work. Cuaranteed show
mis0f's eralers, rings Saturn, moons Jupd-
ter. double slars, ebe. whllv they lul.

:F!ﬁ mfn:d or C.O.D. plus pcl

With terrestinl - ey

Pleegor Oplieal Company, Fp unbt:r:

Penaw
LENSES—Make own telescn nﬂ:n:-

Be other ad under *“*Cam-
eru l.ud o Bup| ].Iﬂ.” Edmund Bal-
vage Co., P.O, Audul J,

nmussrs—mmmwm filled. MNew

and repairs.  Low i:‘l Free price lst
and [aformation. ﬁbe Henriy Lighter,

ete. Het Mo 201-H 156
ll : tly e ;‘“f;d Bnl.: 10-pa Idrn bquk et
u'

208 West Qird Bt., New York
HICHI:EEOFEEP Resoareh, industrial,
lmﬂ“ Inguiries ln'rfl;:;.u HI:ul:Tmrﬂ Mi-
TR m .
Bit_gu.nw 18 Chambers 8L,
Hew York, N. ¥ =

n.ﬂTH.EINﬂHIGAL Telescopes, binoculars,
eamerns, microscopes:

palred. Send 10e for llst of
ﬁ“i:’,.“d- Rasmidssen. B‘-B:I!H. Amster

“ﬁmm.t Bﬁnnul’m Iaboratory
EAL, wgh =

paired. I.? Ceorge Kleln, ﬁdhll.h
AVEDuS, NE‘H

DoGE, PETS, BIRDE, RARBITS

HELF Mational defense by preducing
meat in your back yard ralsing dnmu‘u:
ra.hhtu d undnjluum' can do it
8¢ for literature ta Dept a.
American Rabbit :.I!ui ers Ass'n,

L‘dmﬂn M_
Raised H:fn Irish
mﬂlﬂu Write Enr]l Band, Mhurt Iﬂ.

RAISE H.nbhlu for profit. Magazine uu
in touch with 'l:h:.t kets, F

X
T minks—npow ready.
An}eﬂm L t Ul.hl.lu' 10z, Shady Fur
Farm, 8 , Minn

PIGEQONS! B-u':ﬂm! Gennine racing
homers—$2.00 pair, 6 palrs $10.00, Hcm'l:
Farm, Batavia, I

WHITE Kl n.: nu-:un Waor-
derful birds, Farm, Muscatine,
Jown.,

PUPPIES, Also supplies, what do you
need? Books colored pletures, l:ri.mlm
:I.I:I-B- rwmﬂmﬁ In'nd.l e, Roval Ken-

ET BER:HARD ies, Cham md.ml

Franklin Young, Rd,

beauties,
Long Island, New Yoark.

FAEME, FARM LAND, REAL ESTATE

OTARK Land; 33 acre; termas, Williams
Realty, ML ‘lrrrnrm. 1L

MINNEEOTA, Wiscansln h.rln.l, resort
:Ilndl 'l'lﬂ‘l Inke fmnuw

m ilnjﬁr
perEl ndeo,

HuH::rl'u.n‘l H:nl.lr"und l_hll.l'. e

T OZARK Parm . 5 to 5000 mcres,
Frank, Mountain View, Mo

"BACRIFICE "l"l-rl'll'l Oeark lands $1.00
pef_aere. Armalrong. Shook, Mo

ﬂovmnmrr Land l-l W l-l.‘-‘rl up. In-
formation all states !'I'l.u.onll
‘Tax Service, 163TA 'Il_-..'luu-u mg

mEE-D’I‘.ﬁ 8 10,000 Lakes EMH ﬂ'l-l
40 acres unimproved land §300.00,
Gau, Pierz, Minn.

ANTIQUES, RELICS, INDIAN GOODS,
CURIOS

TWELVE Foot 0Oaf botlom rowboat,
Complete plans 20e. Catalog boat bulld-
ing plans ml The Rudder, 16 Murray

Bireet, New g ork.
but
o [‘G,mmi

._cut to sh
a8
I'ﬂe {cain),
$1.00. Cleveland
Bunl'. %’E’f“"“" Co,, Station A-68, Cleves

umm — Bave 15, Oood used
ria, all makes and models. Bargains re-
ullt  motors. Crandall Hicks Ca., 058
Commonweaith, Baston,

izAa

RELICS, Minerals, coins, minlatures,
hm»:be. Jurpe's Antigues, Northbranch,

IHDIJ\.H Helics, colns, bills, gema, ¢t!|'l-
tals, curjos, et Tlustrated catalog Sc
100 l.rl:iunl nmwhnﬂa £1.00. H. Daniel,

Hst Bprings
INDIAN R Ilu beadwork, codns,
minerals, old glass. Catalog 6Ge.

curios,
Indian
Muzeum, Qabarne. Kanmms

Raplers.  daggers,

ORDAE, ﬁ II
RTiOOT, :I.I.'|.1.|lh‘l1.ed \!lll.'lb-l TR
Abels, BE0-A Lexington Ave., New York.

i0 ACRES Good land $200—45 00 down,
ga%u#mmlr. R. W, Stewart, Inverness,

~ FLORIDA Farma catalog free, write
g]-l-na"u. Agency, New ammt'l!-ﬂ:h.

n.

40 ACRES. Mear White HRiver, onim-
1:|rl!|'|.|!d‘ nault'r\' land, §100, 85 down., S5
monthiy, Pree list and litermture. Haobe
bard. 218 Orossman Bldg., Esnsas City,
Kans

BEE The

Highlands of Loulsinna where

winter brings no idle ncres. Chalee

over land nt low prices with terms. Send

for deseriptive book 'l'lthmlt obligntion.

Lan. -Bell Parm Land Corporation, 854
R. I. Long Bldg.. Kansas City, Mo,

Eut-

POPULAR MECHANICS



G Farm . Washi "
Morth Dakota, dable erops

nble climate. Write for lterature,
describing typical farms. H-nu:l.l!'# whlah
state. J. Haw, 118 Northern Pacific
Ry., Bt PII.IJ.. Minn.

BTROUT'S Catalog just out! 64 1=
chock-full of bargalns—Parms. ool
homes, mural business nppm.'t.l.l.n:lu.ﬂ im 1
gtates from Maine to Florida and west to
ihe mmlpﬁrl—m: plctures, rock-bot-
tom prl:ﬂ today for this money-

saving Free. Birout Ru.l.l.r. 258-F
dth Ave., Hrw York 10, N, ¥

FROFITABLE OOCUPATIONS

lmmumcu.r..? Inclined men — OwWn
Iﬂ‘jﬁ:ﬂﬂll npplinnce repair shop.
Eﬂ‘ ustrated course

ows rnu
Welding, refrigeration, maotor r\u-
pdr how to get business, etc., .'“E]:J
caovered. Free liersture. Ehrhu'
______ tral Ave., mﬂm
HECOME Rﬂﬂﬂl‘l‘l‘.‘luﬂ IH.'I']JBE nu.n.
Open your own sh-np ndependent aft-
er the war, Oppaort qu.y for alder men.
L‘nmpleu- low cost hul:na course &
2 L. ﬂdﬂmﬂnn Bchool,
4701 'W'ut_ Pleo, Los Ang

e e —

LOCKSMITHING Cou tical in-
“plmli']"l':kﬁnm for handy men. mi?:
ouk
masterkeys, lﬁ'munu Leed, Bend
for free det.uls. Melson Co., 321 Bouth
Wabash t. To&, Chi

WHLDINI:I' Pays. I..w.rn 'lrlth 1942 trade

1 fext manual, & pages, Cver 500

T'I . £1.00 cop “IJ“!‘ back AFan-
¢, Hobariweld, ’Bou ;8 '“'Ghiv.

HAIBE Guinen pigs lt- hmmr Hl.llinn-l

markets everywhere. L free

ors Guinea Pig Farm, Elpevillr., Oa.
ANNOUNCING New home study course
in commercial baking. Good fleld. Nearly
depression prool. Common school educns
tion sufficient, Send for free booklet “Op-
portunities in the Bakin II'I.'HH.I-T.IF" l-nd.
ﬁqglﬁ?;anu Hatlonal ﬂn.l.nl
2215 Michigan, Dept. 34

BTnHEM.HD Rabbit .Eﬂml. lu:lt.nn., FPa.
4 _years §1.00, sample dime,
$40.00 WEEELY, Mad owi h-
rooms, fresh, dried. l-flug.l.u.'l.ug‘ :1“ nt
331581 Free spawn,  North
180F Yonge Toronto, Canada,
RAISE Angara rabhlls—woal brings
£5.00 pound. Particulars free. Orinstead's,
Edwardsville, Tllinals,

BOOKE, PERIODICALS, PICTURES,
FOBTCARDS

BUBINESS, Vocational, diversion m
Fines, I}umnta!nslnmu Ca
yertis u I.Huh budlding
Ins jﬂu.rnnlhm live -hng
gle, patents, mrhﬂwiﬂrlﬂgmhﬁf'“' il
] printing, poul-
aﬂ.ﬂ

iree. :‘iI.I ravin b I
Gn :-.uc Ilurth mlfenrlf nm:up;lulu Hn!‘:

AIIT[&T]C Gir] pdctures. Real models
innph 00, 8 for 36c, postpaid All
orent, p-uutﬂ.r{l size. Beolt's, Box 343,
Covington, Ky.

WHAT ﬂv:r;r Hunn wanls, We have
Masanic books I Blue l.rnd.ll Chapter,
Commandery, Bnnl.ﬂa.h Rite and Ghrine,
Our rituals are u.ud the world over, Bend
Iur free catnlog of books and rituals far

Mpsons, Odd l"ellcl'l'a HKnights of Pythias,
Knights of Columbus, Elks, cte. Ezra A

, Publisher, Ine., P.Q. Box T8, P.
Chicago, Il. ST TS A T
T DRUNKENNESS 18 & disease which re-
dl to treatment. hlll:dl cal skill plus
&'tﬂ:plﬂﬂ‘ prove succeasful with
]J.quur and drug cases. 60 years exporience.
Write for frec booklet. P, M. HNelson,
The Eeeley Inatitute, [:I'Illht.. L

MAGIC TRICKS, PUZELES,
JOKER MNOYELTIES

AMAZE, Mystify,
magician. Give shows, money,

for free catalogue, lists, tricks, novelties,
books, Dean Smith, Box No. 16-FM, Mon-
roft, Louisinna,

QUALITY :H.n-air: since 1907, Bend I5c

for catalog. ers, Box 1785 Wilshire
LaBren Hutlw Angeles, Calif,

" FOOL Your [riends! Erud 10e for 3
of Detrodt,

entertain.  Become

Drewry, 5303 Baldwin Ave.. Dtl‘-rﬁt-

DOLLAR'S W’nrl‘.l: professional ml.ll.l.‘
free with illus t,llﬂl I5e, MHM-N
Filteenth ]'hllnd.t'l

61 TRICHS

Luii ld.ed §3.50.
Enstern, M‘mf““ .

‘I.rtuLﬂloquum -ﬂI.IJ.l!IJ!. Easy,
sure method. Give your age. Free partic-
uinrs. Fred Maher, 1709 Casgrain, De-
troit (8), Michigan.

HOLLYWOOD Special! Magicians but-
ton, catalogue. ehost illusion  and tm

25e, ause les,
Holirwood. California.

MAGIC Tricks zxles. books, cards,
unch beards.  ©a oc.  Specialty,
_BTL, Bt. Louls, Mo
13 EDITION Dnuzl.a.l famous catnlog
of 600 tricks you cun do! ALl the latest
with eards, coins, thimbles, IJIJ.L'l. Tapes,

trick for
Box BRE.

apparatus, books, {llusions, 1I8 pa
v 10c. Douglas Magic Bhop, Box 274,

Dallas, Texas.

MAGICIANS" Headguarters. Il6-page

catalow, pocket, parlor. professionnl tricks,
25c. EKanter's, M-1311 Walnut, Philadel-

COMMEMORATIVE 148 Columbian,
Blone Mountain, Cleveinnd $1.00 each.
IMustroted :llulolu: 10ec. Horman Ehulizs,
Balt Lake, Tiah

BTAMF COLLECTING

UNITED States b Here's an of-
fer 5o & dows H:m it u Rlmoat unbe-
Hevable: differsnt U, B, stamps rnm:-
ing in as [ar back s over 60
and in mmiuuuhii:h.“thu D.lh.r
valwe, entic face diflerent
postage, alrmall an commemorative

addition 2

stamps, nothing else. In U B,
mnnun[nq. pletorinls,. We will sénd all
B T Sl et
Provial appi
nse state whether you nr:HF
In United Stales or forelgn of bolli
Approval Headquarters, 388 - 4th Awve.,
Hew York, Dept 201,
F1] n:mu..a 100 British, 1!5 B A
Each mixture 350, Walson, M-1034 Marye,

Weslern Hemlisphere kel
Poatage 3c. Owens, EDE Welsh, l!.wp“mu.
Michigan,

Bl FOR MNothing! Bcarce set of four
Ruszinn commemoratives (catalog
ll:] I l ant ilustrated bargain lista,

free for the names and ad-

ree stamp=collecting friends,
Hethuen ﬂ-ll:n'l,p Berviee, Dept. 574, Law-
rence, Mass,

TOUTETANDING U. 5. valurs. List Iree
Ewing, 100 N, Dearborn, Chicago (2).

T PICTORIALS, .MrmlJJ.:,
tivea; offers free to anly.
Impurt B:Enrl 130 ‘ﬁ"mt -ﬂnd Eumt, I'lr'

Yark

F'R.EE!

mmm:mm—

Pany Express set (| {nesimiles),
de. Roberts., 408 Building, Bay

l;.'ll.v :Irhlun

FREE Bramps, Wrile for approvals mnd
ditails.  Armsl £, 40 Jeanetle, Yolings-
town, Ohio

FREE Premium Fenn approvals.
Eress, 313 'West wunut lh.nm'er Pennm,

TUNITED States al.umr,n an

wplete stock. Box 488 m:nnupnu:

“"FREE| British Emj re el. Posta
de, Williama, G086 A ay Ciky, Mich

DON'T Sell ' hm holdi bel
consulting! Dg:t“r;'fung ﬂhtnm ﬂﬂ'

COMPLETE Catalogie of all U, 8, colns
1he to $1.00. Th lllustrations. 3500 quota-

lle. James Randall,
Dearborn, Chicogo,

BAN FRAMNCIECO Mint Lincoln cents.
10 different 35c. 10 different Indians e,

silver nickel mnd
Alameda,

bhia

— ﬁuf!' It“ .mm m: silver dul!nr“ I__sﬁl] Big ilustrated
mAgie cal L Ihc. Ire- ter BMle. Coln 8hop, Box 7T,
I-II-I'IE‘. C-108 ﬂlh born, Chicago, I:?I:i' y "

WORLD'S Largest wn!mlum.l: 100 ALL Different U. . 10c.

shop keeps ¥ou in touch with latest tri
To receive mallings send 35¢ for 1043 cat-

alog. Holden. 320 W, 43nd Bt., New York,
NEW Vanlshing key and calalog I5e.
Bterling Magic, 345 John R, Detrodt. Mich,

COINE, TOKENS, CURRENCY

mﬁ%{-"mﬁ&‘"ﬂ“ W““%n“;ﬁ'“' WE Buy Indian cenls, Lincaln cents,
starting supplies free, , 144-34 Eﬂd TArn S t"w““"}'w ,ﬂ,"ﬁﬁ,"'ﬁ
*'*":E“i_l"ﬁ% H. Ybﬂ - | ctalogue of all U. 8, coins. fi

ciscol Five asso pu.t.mrd. wlm mr., ’H‘E'ﬂ._‘f-fﬁ'.‘mfﬂ it Trnmpﬂmt.lun

Rayoo, Moss Beach, ormis.
soft-cover boolks.

JOB Lots periodicals,

1348 Pesl, Montreal, Canada,
mm “Bargains—3-1,30% ull ln:l'
Im!n tion| Gau. 1

|1.1 p on -:li:ulg1 :e%u Pet.n- telln

i Inndcll %

Rotte 2
‘Hﬂw To dr“' from nude
Gorgeous ar trhuh—l-n‘ne pases.  Camplets
Jmmcum 1. Money-back gunran-
Hoy Hogers iﬂ-'l Arbuckle Bullding,
_ankl:.-n

New
BDDKB Cards, Ml.hell..fp Eamples, cat-
wlog 10c. Eastern Bales, 330 South Wells,

E0,
CATALOG Of pecult books and merchan-
w Iree. Ddxie. Box 932-F, Birmingham,

G BUYS Back-dated nes. For-
eign, domestic, u't.... clt-.lnn lie, Cice-
Tone's Hg'.!a.un.u First Ave,, HNew

Ym'.

INDING: We bind magazines, old
bnnh Bibles, hrmnlll. Heckman Bind-
nry, Dept. D chester,
u?&?xﬂ ol L—u‘l‘—nnﬁi new, 1.|ud
i ”'i" o Eihkowakl, 18870 Marx Ave,
Im:rm

Indinna,

SEPTEMBER, 1943

NFEDERA Motes, guarter each)
I'I'Pu different, II Beffel, Box 37, Ottawa,

OLD Money wanted. Will pay $100.00
for 1064 dime. 8. mint, £80.00 for 1513 Lib-
erty head olckel (not buffalo). Big premi-
pma pald for mll rare eolna. de for
Il.m coln folder, May mean much orofig

Numismatie Co., Dept 20, Fert
‘Il.furth Texns,

FREE! Forelgn coln, banknote and coln
collectors illustrated catalog to approval
service applicants. Bend 3¢ posiage. Tat-
hlm Coinco. Springfield-135. Mass.

lIi'.I'.‘!'l.ﬂ.H Head cents, different dates,
nhn pnmluu. dbe. EH:nnJ.r.z 1053 Rich-
wood, Cincinnalti,

GET Proft and nl!l.lm'l! In eollecting old
gﬁa. I‘E.I.'nntd 1llustrated
Send for it now.
‘Bullding, Fort Worth, Ti 5
coin estnblishment In U, B.
43 yoRIs.

I I-MxT Have lust the O, B, coins
yau gend me Lzt “AMest me by
mail, W Wlll.l:l.m H, Kenworthy. Waterville.

illonj'l.l.'

1750 Falrmount, Cineinnatl, Ohio,
“BTAMPS From 57 countries—I0e, Ap-
Ern'".!! Liberty Stamp Co., Kirkwood 22,

0 FINE U. 5. 1862-1903, Zc. Westo
Bm: 20, Oklahoma City. D.‘l.ll.hn R

le EACH Pald for qu:.nutleu.hul uszed

ﬁ:ﬁuunﬁ'm p‘t.."ndh.rnr Haydon, 53
Yincenbe, Berkeley 6, Calif.

“FREE Yuu.r chaoice af any 10 siamps from
our first U, B. :fm.'l selection. Tllus-
Erated list Ii!l.‘]uﬂ Cozmopaolitan Stonmp
Company. Dept, 6M. 1457 Broadway, Hew
York City,

BRITISH Colonies 100 different 25e, 200
differant 50e, 300 diferent £1.25, 500 dif-
forent $3.00. list. Jean Husak, 1408
E_. Genesee, Syracuse, H, ¥,

FRINTED Btationery 150 | E'gﬂ'ﬁ letbor-
hrm and 160 Pi. envelopes §1.25. Cozart,
2854 West Market, Loulaville-12, Kentucky.

" FINE Approvals, £ freshly mounted. Fast,
personal service, Tell me what coaniries
ﬂ prdur and T'll send thelr stampa.

h:in 35 East Ocean, Long Beach,

HBCHHHI‘.!H-B’ Packet. 100 vars. T,
and forelgn, S5c. 3 bll:l::ll i, €, H'.ltd:hla.
Watertown, So. Dakota.

PRECAMCEL Blam wanted. Py
mrmeuu {eash). IF '{'tu.-_u m
velt, M. ¥,

PAPTA, Mint coronations, No, 118-121,
20 cents. Approvals with order. Ernest
Jennings, Westport, Conn,

FHILIPPINES, 20 Different, 20c. No
approvals, Mayfield, Route Three, Chat-
1ancoga. §, Tenn.

GOYA Mudes, Be, approvals. Btalder,
Route 1, Jacksonville, No. 7, Floride.

33A




FRENCH Camerouns stamps -r scarce |
issues write to Jules Wanner, P.O. Box @,
Dounln, Prench Camerouna,

POSITIVELY Greatest free ofler—Lat-
eat Beott's Imternational £4.00 Stamp Al-
bum—covering entire  world, contains
36.000  illustrated, descriptive spices:
Beolt's 1043 Standard $4.00 Cataloguss
“Philately's Encyciopedia’™ — absolutely
free lo applicants for foreign approvala
becoming customers,  Plymouth., Dept
. Bell. Californin.

25 DIFFERENT Stamps Including Haltl,
Johore, Purak, Selangor l-ﬂlTIB]l.' anly 1id
ta val applicants, Reieh mmp Cao,,
-HH'? nmur_vl!_cn_ngLﬂ Dept. M.

ENT U. 8. 35¢ coin, Junacs,

EH Nnrl'.h Thmg Chicago.

INVEST Ic—In Wrilng o penny postal

or 'Tressure Island™” glft offer, giving—
eutlrel.r free—to purchaslng np'p'ﬂ“nu af
uur ﬁnu :ml:n approvals; very latest big

Er 00 {or $7.00 loose-leaf)
nufnl amnal Stlu Album; Ewlt'l 1943

l'.ug: rensyre Ialand'' Sery-
E ll'uu lliuml A5

APPROVALS. Fine stampa, low pricea.
Midwest, 2M1-B Eust 7Tlst, Chicago,
T 118 DIFFERENT Stamps including coms
O i T
[ callec-
_%::hs. m;ii:ﬁ' Stamp Co., il.l.l- “ulicn

HUFERDB Approvals, net prices. Stamps
1/3 to 1/8 catal P cals
Tremont St., Bumt'ma o e

oL 805, Sl e
oY
Laclede. Bt Louts. Mo, it

ZOOIET uﬂ
glh!f

FEMNNY
Gronberg,
Penna.

SBiberia, bapana

ms-tl.'h..
with approvals! BSaxon,
Heil
41,

Approvals, that tisfy,
Box Badl.p, Philadelphia

60 DIFFERENT United States
Hluulut free.  Beldenberg,

1.
Cassopaolis,

WORLD'S Smallest  airmall—diamand
and Erinngle stamps, free stamp maga-
pine, also f Lo study your stamps,
m.u: large

couniries,

l:ulltl:itun.s m‘ stamps  from
ﬂm“u_ Capital Stamps, Duut. 2,

8¢ with ap-
l.:l.l'.un
ok, Arkansas,

EMOKY Mountain commemarative shest,

t U, B. stamp lssued, and 33 U. 5.
uding commemoratives. airmall, rev-
enoes, sto, talogs T5e—To approval ap-

plicants for Se. Curhan Stamp pany,
Gloucester, MAss.

T FREEI eward 1s.. Cayman Is,. Turks
and Caicos pltus 80 :tlu'erzut mint Gen, VI
caranation ter stamps, Lo lwrnul
serviee applleants sending 3¢ pom
Tl‘thlm tumpeo, Springfield-30, Mass.

" 500 UNITED Btates for 10c! 500 U. 5 ;L
—nbsalitely unpleked and unsorted—

s recelved from chureh missions.
varleties. Including commemoratives, alr-
mails, high values up tn §5.00 denomina=

tian! [ nul:r loe to 1 pli=
cants! Hnﬂ nck 1! Tlmdl.- ghted. Swan
Stamp Co rgepl Dunkirk, N. ¥.

FREE! lete **United States® stamp
eatalog -il.hmf I!:Iuntutiuu.l Send 3c

for Co., 137 Translt
HmlﬁﬂIl tun Hm

ﬂmnr Packet frec—Includes li-nﬂ
from Tanganyiks, British Cayman Ialands,
animal, scarce babyhead, coronation, early
Vietorian, airmail, map stamps, with big
=1 pe—all Tree, B-.-nd S¢_for

Gray Siamp Company, Dept. PM, 5
Canada

TMEXI ensus  commemorstive st
Irtrﬁﬁlnu? f rovals, Pladon Stamps,

1717-M Idaho. Toledo, Dhlu
WHOLESALE B wh
\q .lﬂl-
T Hae T Wu;t-ﬂihd.l

mwrrtn States approvals cnmpluuacut-

[ qulll !.mlﬂl\'lllﬂvtﬂ = Im=
ﬂF al-. gn Cogonut Grove,

1000 MIXED 17, ﬂ. dand mr:&n 2 Ih,
$1.00. Weathechy, r ¥, O

10ik CENTURY U, 8, mmm Civil
TEVEnues, hl.tﬂmhip 85 and %10
n vl applicants,
28-C HBroadway,
Hew

A :zm Stam|
with approvals,
Conmn,

_mié"sl
George VI

plus 50 different, o
nopp, Box 1381, Bristol,

Canadinn  sets, royal visit,
, Cicorge V. coronation, jubiles,
others, a rmul: mn]!un:.s.. nadgn,
Box Tis-a. th Orange, N, J.

55 DIFFERENT United Stales S¢ with
nppm?il.:JBunkmm Box 145-M., Maple-

BPOT Cash for collections worth $10.00
r.nn:'.',mnu, PEeigwin Company. Vine-

price Tk Eun.l:rmﬂimm 38-F Park
Row, Hew ¥or

CANADA m Different Thc—aporovals
H-lnlnml“iiﬂ- I-I"“-.- Victoria Stamp Go..

ders. Your ad | ":iumumubn
358 oo 3o o, o adrcies St}

FOW onbaon. Classified  Advertising
'll'l.‘ﬂ.l.lll’ Room 301, 200 Enst Ontario Bi..
Chicago.

HOBBIES AND COLLECTIONS

GENE’INE Arizona ruby and desert sap-

hire, gquarter for both, Mineral

I.mem Gumm.nsr. Box 2631, E'hu-ml:
Arizona,

mll’.ﬂ.!ﬂ' '.I'.lﬂl.u.ﬂ.t El:#ﬂ'l-rl'l.u N:Jd
3z I'l.IJ:l row. |.I "l.l'lb:.l IMEE- i::nll.J'l.lr:.E
‘i
Jo- Wit gm ni'.. )

W'BIEL zine, ooks,
25c, Stamp meunéﬁfnni‘w Mieh,

“FREE Lrl. lst  TUnited Stakes,
Eﬂumu Imuﬂl Babes,

pprovals, Yons

IA Trinngles No. 243-7 (8) 1l0e

w} Lh- iz _approvals, E.‘a.rrull Bu
':'45.1. 45th 8t I.u _Angeles, f.

MPS, Buperb selection sont on ap-

mral attinctive prices, Fred Herzberg,
?r Cak, Elmhurst, IlL

WD‘W! 10.00 Warth [u' fun for anly
1o0ei ored tl. unlm-ud and
nupt::tudeémusl of paper) just
a3 received 1 reh missions an
other sources, .a.l'n E!n. America, Aus-
tralia, China, Philippines. Dutch inaies,

and other countries are represented, Ins
cludes a few commemoratives, alrmails,
end stamps cataloging up to
each! The bi i:r.-nt pa f
stampdom—and you might find l-umethl.n:

really waluabie! l'rlq,- only 10c to HTI.‘I!'LII
:p roval applicants! Eﬂl‘t!l‘ back nat
mestown Co., bﬂ:t

:rm 21 Fameatown, Nu‘ o

MATCHES. Full books, List 3z, Davis,
-'I-H1 Bﬂmn. Chicago 40,
EAUTIFUL Inch size ore specimens
1. W&Iﬂ'ﬂlﬁ. Arizona Mineral Specimen
mr sl
:1) DIPI'BRERT Cactus plants tpaid,
$1.00,  ‘Turner, Amisa, Calf.

Eulalla
YOUR N an 1L'lM book matches ms
muactnr—t:glu 50—0850 .

sent collectors,
lIl]th,1 E‘::hlnn, Box 338,
{154

EXCHANGE Club for collectors,
change your huhh{ll ftems (an
tellow-collectors t |h

Bremerton,

Ex-
k.iml'l ln'l1.l1l

dence. Rlembers -
uumhnm free. Worldwide mambelrﬁ]l:.iﬂ
Interesting club ne, Members

ll N mrr Pnrt.ln: rs free,
Roy, entative,
Ail.mnd:. L:'tewm:l.— Ohuin,

N.? Holb miums—=Send Gc I
sample of NFMP':‘ “h:r -~ ne nr?E
offers. Paramount Distributors, BE4-F,
Denver. Colo,

NEW—I15F Diferent mateh sovers 10e
Box 102, Rochester 1, M. ¥,
HEAUTIFUL Stones remaoved from r

gbc, 100 assorted $2.00, Lowe's, Box 3 'lr
8t. Louis, Mo,

erican
1484-10

FREE! The ST.I.'[B? Finder| Ben.d tuﬂ?
for the big new edition, folly illustral

enabling you instantly to ldentily all dif-
ficult stamps! Also fine packet strange,
[nscinating stamps from Bosnin-Her

vina, Monaco, Poatlala, rus, etc.. in-
eluding maps, ships, animals and strange
BCETIES, tew to mpproval applicants

inclosing 3¢ postage. Garcelon Stamp
Compuany, Box 000, Calals, Maine,

34A

UNUSED Match book oovers.
dmﬂmlt;m'elﬂgt %h,a.ﬂiglﬂ Flash clc:llrll."lra
Eanst B4, Cleveland, Ohio. g

MATC Jobby “Bulletin'' mem-

HBOOK H
ﬁhm hlnnk free. Box 1111, Rochester 3,
~ JOIN Matchbook club, B5e, Fres covers,
Box 101-B, Hochester 1, N, Y.

CAMERAS, FHOTO SUPFPLIES

LEMSES — New but . edged slightly
chipped. For copying, ultra-close-up shots,
magnifying., experimental optics, portraits
of bables, pets, making tel lu Im.l.,
Kmiachrome and stereos
grovund gloss and enln:rﬂln.q' i:uw -.ldt.,
dummy camerns, powerful e rm:npu r,:-h
colls, tifle scopes mnd ma
Bel Noo 301-H ﬂul' Adver Ebed.ll

1E lenses for SI ﬁﬂ. et 205-H

36 lonses tnr §5.00, Bll
"I‘.I:e Experimenter’'s Dream’’
T0 lenses for $10.00. All sets postpaid
with big ten-poge booklet of and

ons.  Ba molion Iqln%.r G-I.I.I:E:':-l
mund Halvage Company §
Ave., P.O. Audubon, N I,

« Will send

SEND Us your came
feted el o, el ity
l-1|. h:fﬂ?iiburri? th!“'g B Inrr-’;lj-:a
a.gmmt “*Clavelnnd’s l'.‘.'.l.:i'-m Eu

arket.” Rotbart and Rejilman, 18900 ]
fth 8t., Cleveland, Ohlo.

Gu. l[ Headguarters
Ainee lﬁlﬂ}, 130 5. Wabash Ave., Dept.
1-16%, Chicago, Tllinods,

WE Fay peak cameras, lenses,
movie CAmEeras, pmammojm, movie
. i bll't nb'!l! Wl.s-lﬁ E{mi"}.‘t-ll Tl
mrrﬁﬁ condition or send In via rail
& colleet fﬂrﬂﬁ'ﬂf estimate or C.0.

nepeotlon.  Aremac
M. 1 East 43rd St

New York 17, Iﬁ“?

T MAKE Money in phota ., Learn
quickly at hams. Easy plan. vions ex-
PerlEncs UNNECesSAry. mman pd=
ueation sufficient. Booklet and require-

s American Sehool of Photog-
ra 1315 Iluhl B, £, 3431, o,
OlL Eolm

hobby ar

e, m:r llmplmld mﬂ-‘h

experience unnecessary. Send for {res in-

Inrmnttun lnd rﬁulumlhﬂ Nllimul. Art

Bohool, Dept. 344B, Chi-
Hays: War time pn:n'll Bass

Ipd:r:h.l. seleption 'ﬂ.lun‘l

Btill u.mn!ru—hl

Aex, Argus, -hd uuﬁu:ll ulu.l.'hla.
new

Wrtl,e for guotations. hl:l.dl.i:tiun ELar=-

anteed or mr money refunded. lla.u. buys

‘em, trades "em. Bass
Company, Dupt. AQ, 179 W, Madison St.,
Chicago. ‘1ilinais.
H.ﬁ?!:'!ml.umm'f Bend ten cents
far recent number of our bim mlu%
make betier pictures
Fhotography, 118

showing how to
eirn money. Amarican .
Cmumern House. Boston, Mass

e, made
ard eras| Onited Camers
, Ine., A-1815 Be]monl

Cao, Chicaea.
CASH! 8 cash l:n'
binoculars, M ar IL m::; 'prﬂ-nb-
tors.  Sond l'u.'l-'l. dnl:ri by mail,
wire far t eash o er. nm E[ :u.n
of d-:pend bility lnsu-ru'l- hoporable deal-
ings. Camy nr, 178 Weat
H:duuu Bireot, Eh.iclli lineis,

FHOTO FINISHING

Conomirse, Bt'ﬁ.u

EIGHT ﬂpl.ri:l.ml: I:ml“
—51.09,

antnmmnﬂi
2 for 38c

nrﬂ! T5e each extra. T'u:. 5:1'1"
FEEMETILE — §1,00, Jumbo  prints
[EH fve for 25¢, Ten reprints 2Se,

Empire Photos, Adams Center, N, Y.
ROLL Developed,
o, !Dcvtrlll. fa—l!‘:hitl !l.‘.. ’g;darn.
1400 So. Seventh, Maywood,
FREE Your {avorite :hl‘n au hid
phntu with l.rlnl cl hit e:wre rnl de-
. Includin=
unm P-l:lsn Hnltrl'nu-d ﬂail!mtl.

B-mEIH pnsl-u

I'R
nnnltr 112 Lnncutﬂ'

callf,

POPULAR MECHANICS



18 BEAUTIFUL Owversize deckledged
prints and two onlargements with fizst
order H-r.'. Owlphoto M1, Weatherlord,
Oklahoma
mmulg: 16 ulLr
Reprints

Eements

I'J-nntu.c't. prints, 2c; album enlu‘lt
ixf enlnrgements, de, Crystal 5

15b. F, Rushford, Mian,

..... it

_ FILMS Enlarged to double size, 8 ex.
d0c.  Negative size, 8 ex. ISe. Finest
M and il.ut service guarantésd. C-C

Box Mo, 280 \li'ul. Eh.ﬂ'l.l.-r _Penna.

VELOX Deckle nls 2c. Rolls devel-

. two deckle rrmp-r.l prints each neogn-

ve, 25c. Two Ox7 enlnrgements -8

Bummers Studio, ﬂnlnrwlllu Mo,

. 8 album aize enlnrge-
prints, 25c; B snap)

Developed bum enlargems

ar 16 sparklin D.rhih 25c; B snapp Iﬁa
enlar ents, r.-‘nlmt Studioa, 159-F,
Rushiord, Minn

s BIG 8 I'_H:ﬂt mjui:ememz Jlx5
from Eimm_pu ﬂ“‘u developed ll?ﬁ&.
18 otoshop, Linton, Ind.

18 EE&RELIHEI Lifetone prints, 2 benu-
tiful Hollywood uhhrltmt.h tru Leath-
ertane l'run.e uﬂ

m with I'I.rut EI'I'd-I]I' Life<
ua lle-pt. A=1038, Des Moines,

FILME Sclentifically developed plus 8
beautiful 4x6 en:ll.rumunu, e complets.
Ehu}u-lﬂ'viw. 107 Dewey Si.. Newark,

REPRINTS 18 Por I5e: for $1.00.
EIMEEII.}I‘ Btudics, Box 331—!., Perth Am-

OIL Coloring photo n fascinati
h-uhb:r ar profitable business. Learn a
Easy simplified method. evious
e:nerl.em:e unnecessary. Gend for free in-
formation and requirements. Matlonal Art
Echool, 1315 Michigan, Dept 343B. Chi-
Lage.

"B BEAUTIFUL Ir:h.r“d prints {nearly

Fres
lone
Iowa

sizel or egular prints 25e,
rolls |'_"n !]'-"...:i’ £1.00. Bur-
bm:. :Etuﬂl ew York,
mm:mm I"Ilr:u dﬂ'uluipwd
ﬂnl.lh!d 2fe, ﬂ-iﬁ exposure 15¢, 18-20 ex-
re ISmm. 38 exposure $1.00,
nts 3c uuh (1% rl:'.p:l:nl: H‘k:. MI
oped and enlarged to 4x

. Photo Sunr.lw !lu::
tation, Las Angeles,

[} E.KI"GED'EE Raolls develo
larged ml.mmath size 30c. prints 2o,
Thriflty Photaos, x 46, Bouth Gats, Calif.

IMMEDIATE Htmcﬂ Pletures returned
same doy nmer received. Smashing Inw

E‘rﬂr IEU" olox pﬁ;L“?rﬂ.rnlﬁﬂM ﬂr

devel
#450 etropolita
L n
California,

and en-

or two plaln enia mmt.l free
'I'Iui 8 deckled-edge prlntu 16 re-
negalives L‘ll:lﬂlid. ralls

gllrb trum
Magic-Eye tlmud_

BEAUTIFUL Enlargement from each
leture on rell 25c. Cut Rate Photos,
Dept. B-4, Janesville. Wis.

“ROLL Film developed and 16 prints or
# prints and 2 enlargements 25c. Crystal
Photo Servier, Box L, Crystal Lake,

" PHOTOGRAPHY For pleasure and prof-
It. Prepare at home. Common scl od-
ucation sufficient. Write for information
and reguirements, American hoal
Photography, 1315 Michigan, Dept. 3453,
Chicago.

FHOTO Gulde—Beat of " Popular Hn-
chunics Mogezine nrtlcl.na on p utli)rr
reprinted in 188 phE I-l. pul-l.r
Mechanics Press, (O-43), 200 E, Ontario,
Chicago.

MOTION FPICTURES AND BOUND
EQUIFMENT

BMIM. -16MM. Billent-sound: wll
subjects, Flims rented everywhere. Free
catnlogue (sample flm lun] Garden
wr'um 17 West 50th, New York.

MFLETE 1 H-'h!ll[ “360° mound Bubjects,
p:r:ect $5.70; B=1G-35mm, fl.l.ma bought,
sold, Erth-.uled Cal le |.r|'|
—10e. Il:lt,erin’a.tlnlml ﬂm Lrauss,

Brooklyn, N

WA sllent movie flms.
Baollinger, 1743 Mmmh-!r Taledo, Ohilo.

FREE Movie c.u.l.u.l sample flm 10c.
Coodwill Company, J 'hvu ennesses,

§]l BRINGS “'Surprise™ aﬂmn: Emm.
colorful  titles! varantesd., LeMolne
FPilms, Mevada, Missourd.

1 BUY, Sell, exchange B.0.F, 8 and 18

mm, flns,  Bargain list free. Harvey R.

ris, Box 538, Brockbon, Mass,

" CABH For films, LOTS, L=
TS5, reels. Emr lm.uurlﬂwum arﬁg::'dfm
Osbarn Montgomery, Lebanon, Ohio.

MM, - 1GMM. Fil ~Pree catalogue
{u;.mp:la flm 1l0e}.

ms,
Parkway Excha

. B Eastern Parkway. BHrooklyn, 0w
OUTSTANDING Bmm.-l8mm, Films!

Lists Ie. Demsoy, 1613 Stewart, Youngs-

town. Dhia

MOVIE I'rn]ecturu Bmm., 18mm. bought

and sold. United, 2309 Lawrence, Toleda,

Ohlo.
F-"EICAPAPE At Dawn, dSmm., 60 ft,
$4.00, Glamour Illtl.

16mm., 100 1t
-mE'le dime, Jmtlm 392, Elmira, N, Y.
DEVELOP Your own mn'.rl.ea. Bave 50
Catalogue, Premlum prices paid for u.ll
gﬁnur camera spools. Genera Company,

part. lowa,
CAVALCADE Of brauty, Bmm. 50 feet
only §1.50. Lists included. Winehaolt,
Woodbine, 24, Penna.

“THE World's Oreatest Passion Play.”
Bmm., 16 and 35mm. Specily sound or si=
lent, Rent or purchase, include stamp.
EE‘IIIEI]I‘BF Film, 13 F Melrose 5t., Boston,

I5MM. 16MM. Bound allent project
films. Savaress, Woodcliff I.u.l‘.lljl jet.?“'

10MM, Filma bought, :humd_ Cut-

ers, details on request.  American Studios, .  Par :3:1 Ri "
Dapt. 606, LaCrosse, Wis T bderakine
BIGGEST $1.00 Value in 35 mm, finish- NEW Movie films—Low pricea! Direct
Lodday, CXPOSUTE fé:: grain ﬁlm‘i m lﬁb{:]'mw' Free list! Bergen Fllms,
and date. I!ilhtun exposures Ter 8 ALL Makes camers films, 100 fC, 1smm.

teen exposure splits S8c. Free mailers 2
cxpasure rnlh E: benutiful dedtlad pof-
Anish e boassd

AT,
Hlubl.t Hlm Bﬂ'r.l.u, Bu:

EA'HTIFIZI'L 438 Pletures 3%%e each,
from 116 and 120 negatives 9"-4“1& from
all other siaes, w:ﬂk gLACAn

Copies made l.n:r icture The, Pacific
Fhoto Service, J.
Calil

T‘H'D Beautiful prints from each pleture
on roll 35c. Twenty two years of satisfled
Customers, servics. Lens Fhotos,
Dept. J-4, Janesville, Wisconsin,

THREE Frints each negative, 6 to
8 exposure rolls, ‘mc 2, 18, 18 exposure
rolls, Bc. Renr]:l‘t.l dc. Fred D, Enst-

man, Bode, Iowa,

Bxld BSILE PFinish enlargement—I5e.
Band mnesative. Irving Btudioc. 4006A Ir-
ving Park, Chicaon,

EVERY Picture an enlargement! B8
sparkling deckle-edge enlargements
roll : 118 mize or amall-

Enlarge Fhoto,

£2.00, dmm. 25 ft. double %1.25.
lrﬁﬁhla Fr’:emumgm“;h?g:?:#ytlm
630 - Hth Ave., MNew York x

LEARN Movie ummum:l. management,

Free catalog, Give age. Theatre Insti=
tute, Elmire. N. Y.
BEND Stamp for Iﬁmm. Emm. ecala=
1u|u.e Eber].i.:al ‘Morthempton,
ﬂﬂﬂ_ﬁm._ml

ELBE Bays: Leadership In the cine feld
13 apparent in war times, Here ready—
your choice of @ mm. and 18 mm. appa-
eQLBment 18 WOPtH fenl Mmeney Iy trade

aney in tra

=—describe plense. Or we buy for eash and

E.l!' immedintely on recelpt. Write to

a.dnu.a.rtn-ra. Bass buys ‘em, sells “om,

‘em, Batisfaction guaranteed or

!rnu: mone rc:l'und.-:d. Hass Camern Com-

pany, De T8 W. Madison 8t, Chi-
cngo, Illlnuh

[:I‘i"E'H.ETDL".K‘EDI 8 18 3Smm. cam-

projectors nim apeessaries! Home-
Inburlt.un' dn'vr equipment. Trades
soccepled. ba Il'lt. Ilm Lbrary, member-
E;!“pt free. Mogull's, 64 West 48th, New
are.

MUSIC AND MUsSivAL INSTRUMENTS

ACCORDIONS: Mew and used, bought,
sold and repaired at wholesale prices.
Cash and terma. New 90 po nccordion
miethod tt.iﬂl. Del Principe, gﬂ‘l’ S0, Wa-
bash, Chicago.

KOHLER'S Pl“lv.'.t.l.l.‘n.l Pianno Method, 2
volumes, 35c each. Postpaid, McElL
E‘!.Ihll.shm 1501 East 55th 5t Dept, 33

NU-SILVER Plating snd pu'u.smn;m
wid, Resilvers musi instrumen
tifully. $1.00 bottle postpaid, Huﬂ-;l].ﬂ:n
Aurora, T,

PLANISTG—Free booklet shows how you
may greally tmgunr technle, accuracy,
mtmnrlllnz sghtreading and playing
through nisl-muscular co-ordination,
Quick reuuna Ho obligation. Broadwell
Btudios, nnpr.. 43I, Covinn, Calif,

“m Rll; Mmsm:tchw%: RI.I:d “::leil_.
Wishart, Sask., ihn:.dn. '
T MUSIC Composed Ap

1300 Firat Ave., Asbury Par P':.r H ﬁ.bleﬂk-..

T ACCORDIONS, B
makes. BT diumuuf H.utm. 44 H'-nﬂh

Albany, Ghl.[:im

LEARN Fop plans! W AgiC

Key, 111-4 Brmdm. Dlmuﬂtf'.‘ll*.t
QUTSTANDING SBongwritl BETViCE,

?&':E“ Barnhart, 1330 48th. Dﬂ Motnes,
“ORCHESTRATOR Piano arrange

sOngs written, revised: %E:Tim r?ciﬁn'

ings, exploitation 30th Cen=
lurg‘} Hu:in. G.EO, TooilyT,

g Jﬁ B
EIOHGWRII'ER.B 'I-'ul'r.Itu tu a B.M. I.“lmt-
P‘uhil.shm. 11? Ba. Belvauaﬂ_-. Eherbrooke,

E 'Wi-tﬂ-td. for muosical setting.
Ben m for immediate considerntion.
Five Star Musie Masters, 630 Beacon
Building, Beston.

BONGWRITERS — Wrile today, Fres
booklet, plan, Song Service, 331-0 Weat
4ith, Mew ¥ York.

T BONGWRITERS] Bend VOUP pPOems :n.
nu.r affer and l!n.-x: “Rhyming Dictiona

nograph  records  made, Vnud'ur it
Hméﬁ Btudlu:, hnz 112, Dept, WP, Coney

WNGWMTHRS! nmw%mﬂnﬁn:
Emmlélm Hibbeler, C5, 2157 N. Avors,

WANTED—Vibrah
Ehmt- Cash, Wi
DT,

PLAY Swing musie,

dally makes you master of popul L
Bix hbri 1&&’"&'&

marimba, xyio=
452, Waterbury.

twenty minutes

rite.

YTaou ph&br ur
back guarantee. Flanow,
s'm . Knnmnra ., Hollywood, Californin, t}nuturruu.
EGHGWRI‘[‘ERB. l"‘l.l.'!lli.l.l'li|'|i'I
!ninnquttlun benefits you. C, |t=-

BONGWRITERS — Free book, send
poema. Variety, Dept. :| Salem, Indinna.
BONOWRIT ERB—B-: d poaem for im

cxamination and free rh:l::Jr.nl: E;
LLOOATY, chard Brothers, 4 Woods

BONG Poems wanted: Write for fres
Instructive booklet, ow opporiuni=
ted Music Corporation, Dwopt. 14,

ties, Uni
Ei]tm Indl-n-.

rics, melodies for songs.
W‘e l.n'ln i sell, :E?puuirnt Bong
Htudios,

MUSIC Gnmmnd tu words. Wonderful

roposition. HAauer Bros., Oshkosh, Wis
DONGWRI?'I'IM Write for free booklet
rofit sharing plan.  Alled Music, 204
t Fourth. Cinclnnati, Ohio.

Reginald Belcher, Chatnam, Hew Jersey.
i T, atha o i
Hr;'lhlLthtd. 1910, P s

WERITE Bongs. Big money and repita-
tion, Write for Information. J. Gordon
Pub. Co., 301 K. Horne. Ave.,

RADIOS, SUPFLIES, INRTRUCTION

OENERAL Industries dul.'l. u:pﬂ.-d recard=
Ing nnd Jll:uln-n:mnpp
cordings up din. p.l. 1! or Xi=1,/3
r.p.m. Plays records up to 12" dia. New
—in orlginal eartons—while limited
tity lnstz $41.85 plus express, 3
fi_puiior and microphone not jneluded.
vanshire Hodio, 530 Main 5t.. Evanston,

: n'l:m"qnz?s Dlr:l:ln!'ul books, Catalog
{15 opuiar amics Press, (O-43).
200 E. Ontario, Chicago,

RJLD!O Htrrm:nx hints; disgrams, cir-
cult explanations. paklet, 10e, Supremo
FPublications, 324 ﬁuuu:l. Jefferaon, Chicagn,

J5A



REVISED Plans 18 long distance crystal
selE, with *“"Radiobullder''—25¢ Labora-

tories, 1406-C TTth Avenue, Oakland,
3. Californis.

CRYSTAL Radio enters.  Write
Hewleit, 20 East 356th 8t., New York.

BTART or mail el
Write Dunn' . Delllow, W. Vo, & oinem.
J'E'.T?T ,"{E Cheapest, ahnnun. m Lo
mu ﬂnin HHD 0oy, Cinc-

Prices radio tu parts
densers, bﬁh
1314-P MeGes, Hansas City 6, Mo,

PREPARE Yl:n.irleli now for o well =
ing rnuu position after the war. Obtaln
your FOO commercial radiotelephone and
T.elu'riph lcenses l.hrl;ru our home study
courses, writien e man who has

ten Migher mi.ll.hemaum. An easily
read, easily understood course. Moderate
tuition fee, Write tur‘r-ﬂ-lculan. Amer-
jean Radio Imatitute, Enst 23rd Biregt,

HE‘II’ York, N

lﬂ.nﬂ]].ﬂ.ﬂ bnrlt-nrles Eent, Ohio, es-
tablished 1820, has tubes, parts uncbiain-
nble elsewhere, No cntnlnz. D:ﬂnll.e want
Lat J.Il.l:lmil:ls 3o prELage, immediate
ROSWCT, ?Immm:nt tubn llil.s. dota—
Ge, Mext 1 Jﬂud bulletins-—25c,  $5.00
remittance 1 b: $25.00 lst nwﬂguu:iimt
nrts. uri nal 4 sumu e
EIl Gseanie, standard Hncs, te. ool

fomr.

lect ugreu. I{n junk.

RADIQ Bervice men and el‘penmmtm
send for our glant radio catalogue,
dnlll-r;. United Radio Co. (1000M), HE‘F'

BUSINESS OFFORTUNITIES

A0 GRS KEmatal APPIIAONS TinalE SaoD:
mmmm u‘nmate:fp course ahows you
how. Welding. ml‘nmntiun. motor  Te-
pair, how o gel business, all phases
covered, Free literature, Christy Supply,
Dept, 132, 2235 N, Cenl Ave.. Chicago,

START Home business making statuary,
plagues, art goods, novelties, souvenirs,
tiery, garden furniture, arcif-

Aeoring, Hguid marble. Make

our own fexible molds. Am F rafits,
aluable folder free. Creative Publishers,
{PME), Glencoe, Ilinois,

MAKE Money, sell everyday greetin
cards by mail, locally, Bend qunnrr—ii
{ling aids Turnished,

samples. Bel
Inrs free. Harrison, G023-W Ll.‘l.h 1’.‘]1:-
cago-44

MATL D‘I.'dﬂ‘ be:inm.-r': Ansiness Dés
vd.npm Flun," “'Profitable Mol Selling
Nt rofitable - Mall  Adverising
Idnu‘ show how to make the mall order
business par! All thres posipaid, Quar-
ter. Batisfaction guaranteed. Maupin,
LaPayeite, Indllml.

Hﬁ are ur:rﬁ"l::bl!. Wnt«r

KEARAKUL
Addls A. | E!II Tis,
FCIH-CIET Canvassing! Home business,
immense. Amating  details, dc
(6}, Drawer 338, Butts, Montana.
PERFUMERS Make hig, quick and
steady muﬂ-u I furnish complete detailed
instroctions. - Don't delay, pkWnil: D,

Abell, Parkway Bldg., Pasadena, Calif.
PAYING Maill businrss. Start on *‘shoe-
:trlnr.” General Publications. Cssining,

EAIL Order magazines, an.d iilnt ikl
10, with refund mgn tzer, 143 Bo.
Bedgwick, Wichi

" FREE H.cu.‘la.ra af ut.i.n;e“mmgeg-
“-uéli ro [ e
1818 l£1u| Ebc‘hﬂler (B). N. ¥.

H Wi to introduce, sup-
ply demand for Rawlelgh necessities,
Ol wleigh meth-

needed to start. We supply sales, adver-
L litera you need. FProfits
should increase every month. Low prices;
5?}':! values; complete service. Rawleigh
.. t. 1-63- Freepart, TIL
BTART Your own service Bmall
H.,‘pll-l-l hnc:d:d Il:lultrltfd g:ﬂ_‘e wg.rue
shows how, Pree bookle n
School, 4701 West Pico, Lo Angeles,
“"MAKE Your own Flexible '.'lnld: Biat-
uary, Art Goods, Novelties, Artificin] Mnar-

bim hwﬂng, T'nd u-.ﬂ:le. Literature
free 5- k Hidge, TIL
W AITOREER cpsedinis Lo, T
'!H,h HHR?ET il
GUARANTEED :lru:umr:l Dt;lrlud jIJ:JT"tn
.:ra.mﬂlln_%’_a g
Progressive Malltrade

HELL BF malll
Magazine tells how, Sample,

Burgess, Talladega, Alabams.
POST-WAR Income. ble product

Rellabl
mlmd In your u'rn home, Nominal eost.
tabls 25¢. 1514 Drexel
Ave., w-mn. m.bm

36A

10, Raobert

El.-—m\:. Wulu Bu!ggz iﬂl'l.l.l.l: ]m‘.l.
Moneymakers, P
bmx OVET mum words, I5¢ twﬁ?
B}ulnm EBCTHLE, :urmulu whu}u-%anm
En’-'hm runuu' tions, ::3 mﬁmr.k. ByTa~
cuse, M. ¥,

adapted for
mation_and sample for Go
versal Bales. Wortendyke, M.
o "' For mailorder nnera |
““ll.. Volchok, 1008 Gernrd,

ter mquE ""E'.“ mﬁpkmmllf oraltioe]
282, Plaztercraft, 14 A3p

BL.. of‘mu Ohio, b i 2
INTERESTED In real plastics? Bend
Box 488, Gainesville,

stamped envelope.
‘Trexas,

DISTRIBUTE Vitamins, mineraks, health
books, Whnle:u: vdm Hational Diet
Company, P Uuul,

LIQUID Marble; snow-white, It~
colored. Olazed, Unglased. ﬂnmugi"um
ﬂm‘ln Lifetime wu.r color. Mo
ia es.  Plexible malds. tor cast-
(el S cnst B A F
ri
, 8t. Louls, Mo. it
ﬂHL‘lf §1.00 Monthly or §7.30 :r!lrn
pays far bronch-office under your

name, Do—npmﬂwm 128 ﬂn:m
Avenue, Mew York

EARN Big mm:l.e: fIvering mi
method. J. E. Rumfleld, Omaha, Texas

FREE D«mh home-office ml.i.'l I:u_uinu.u.
Acme, Box 4H, Mount Vernon, N

BELL Vitamins by mail from r hm-nc
Eend 10e for mm“ e inl'wmmn We
show you how to build & profitable busi-
T Foods, 812

e, Minne-
Bpolia, Minn,

MAHKE Money at home in sparetime.
Mailorder business Is your opportunity.
Btart with as little an $2.00. New—omnz-
ing system that works wonders, prepared
M!neﬂ Btartling Information free,

fred Siddall, Atasendero, Callf.

Victory what? BDeoome finad
independent.  Particulars, Ha

16 Bulfinch, Boston f

2 .ILH.;.'I" Bmall hhmzuhhln:ni Valuable
ormniton im. orey 11] 5
Morth Chiengo, Hiinols. P

Books by
Euipmlfcu g ﬂ.‘l’ﬁ 1]. l"rE:'IcE:uﬂ DL.{-.
CHAR Delaware: best, nhu.%_

TERS:
forma. Colonial Charter
0 cents.

free
mineton. Del.
51 PAOE Mail order magarine I
Loren Hollenberg, Roseville, IIL
I.u'I.BiT 'Will and testamen I. Hitler
lominouws E.tnl. shinés in ric 10c.
Cll.rt Bystem, Ellwood City, Pesnm,

ER Dealers wanted [or time-
]3' nationwide Teature, 'Write: Malltrade,
I Come ro

Box 091, Vicksburg, Miss,
DOLLARS © =
ter mail arder dealers. !f.ttmwﬁ .
ticulars 25¢. Jnck Swayne, 5119 ){'re..

Lm.ﬁnmu.u,cuil
T “DOLLARS Tipa" New Bth edi

fiom, B
K201 1. B Seidmore; Portiand, 13, Oregon:

MAKE Money at home in spare time
by mail. Write l:lwdo:n Fublishers, Box 23,
Pawtucket, H.

““MAIL Order ‘:ll.u.u:.eq oo h
how to make monecy, rumu" :'Efmﬁ"
arder technigue

tails, elson z Bouth Wabash
Dept, 402,

I 1 -

EET nto mal WIHEE P‘rﬂggiu ’é'.'ﬂiﬂ.

d mﬂuml:lu Interestl ;ﬂ: r‘rul‘ilﬂ:h
propositions immedin [
r:-;w:&”fp.ﬂ Lid 8h bn_'r Pulﬂi;hin
and premium affer. eboygun
Co., Sheba consin. *

DRAUNKENNESS 1s a_disease which re-
sponds to treatment. Medical skill p]u.l
human thy prove successful with

cnses. 60 run u]ﬁr
booklet.
LMMM_D!“M
AGENTSE—To mall cur literature. Sood
Emﬂtl Home Illtlb:ll. Maywood. 1123
roadway, New ¥

5 MOBST Read m.lll order
.lrm-lnd- Cartier, 085A MNorth,

magazines I0c,
Pittsfleld,
‘Pi' Ti'n-!l'rlt-ﬂ' Mechanics Bohool.
Blmpllmd homestudy-repairing  increas-

ing. Canton, Ohia,
PLASTEX Industries offers industrious
men kN opportunity to start & business of

act art goods,

elties, souvenirs, ote.. in and mar=
ble imitation, b5o 31 .'rn'
cles, Rubber moolds for speed
praduction,

Small investment hr:nn
returns, We Are now ng big

store orders with m
for interesting booklet Plu-
tex Indusiries, Dept, A, 1080 Washington
Ave., New Yar

HOW And where Lo obtain updm. Pully

explained, particulars iree. Biar Bervice,
Wapakoneia, Ohlo,

137 WAYS To make money, in homo or
nﬂn:. business of your own. :y Full partic-
« 214 Grand HI‘.. New

Yor Xon o Nl
hr&iﬁﬂﬂlﬂfﬁt—mn&lﬂ. laned! Iﬁ:lﬂ.
lustie mvol Farticulars free. Marbleiz-
ine Bervice. wardsville, Tlinois.

BRUSH :I'-"Ea.ltu uutﬂt.lmmcr. a bat-
tery. No

e, s e
Ouifits furnished. boaklet.

Gunmetal Co., Ave. H, Decatur, TIL

MONEYMAKING OPFORTUNITIES

DISTRIBUTE Real 52 puge mall order
AR SH0 Dekher Tont et pEBaTe
ulars 5¢. Celeo Service, 210 Fifth, New

York City, 10,
business makes money!

Flan for vietory— 1 Magnei nf
0o far [4 W -
mation 10c. Hoot, Box MIK. Rbckl " ey

Ilinois.

MOLDMAKING—Flaster Oastin Cnm-

rlem formulas—Iully Iu:um{
Sorvice, R Park Hidge, Il

" EARN Money evenings, copyis a. d du-
plicating Eﬂﬁl’ cartoons for i:# "t.iurul..
Adservice, Argyle, Wisconsin

MAEKE Money with our "nﬁnu.u.r-pqm '
lans. Literature free. Harris, #1 So:mn
L ton, Kentucky,

WORK For yoursell, operate special
muadlorder -IH"I'IH 114 =]
pinns, formulas, ars a: mnmﬂ?m.:ﬁ

stamp, 8 887 Enst Sh
i Wm ixih, Bouth

MAKE M £ hi b .
Box 1436, ﬁl’iﬂ:ﬁn'hﬁim S—

WOULD You be financially independent?

Bend tenrd for |I'I|I‘!‘BI'I‘.II'I litera

BMEHW ‘Hﬂrl‘? k. iz
ETEH{GT]:‘I Jﬂ-ﬂnll—h

{9'1 what :'n'u. w-.'nt! 'Ellnd 'l;ii:lt. 5 weaﬁn

o .
l.I.ll'll'_ﬂ
uun.i.l Books, Tk ;t'_‘ Jl“].!q;:‘mr_r“ M. \.".

rml;]ElLP ml}“mlh ﬂrmﬂlntl Then !
e o il b
- Marion, Indlane. = mm‘
HOW In demand—Astringent non-aleo-
haolie shaving lotion, cream oil hair tonic,
high guality, low cost nrantecd for-
$5.00 sach. In-ue'nenmt prafitable
business, Ehl.pm:ncol.&l;mwﬂu, Box 685,

e N
Bervice, D=4, Park Ri
PUBLISH Your own mnfui Hand-
some H&'n format, well edited, illus-
trated, t low na tliﬁ ?"unth hi!
e Hatiohay, t_‘&d et -
BUILD Bank account, new m.ruﬁdmﬁ
backbone, fulure success, tal ng.
idens. Bhore BSBales, 115 A

marvelous
lnntic, Matawan, N

BEEH‘B And showeards easily and ex-
cmritg;dt“nh.egd '“h hﬂ%{mw’_ﬁ:
for folder, John thn. Al330 Central
Ave., Chicage.

]Lmh u HtLu:iH L1508 ﬁgtlrklﬁ!t drug=
I“i‘u “u::‘:‘,',u“':u“: .smmu “F “m:.i"’ﬂﬁ
i Vi DOl ENCe SHUTEE,
mmmé':m, Dtml.-md. Florida.

POPULAR MECHANICS



CIANT Mails 8c; Mnuil Sale Magazine Je. |

Ggﬂrmnlw mail free. Harvey Teeple,

Decatur, Indiana.

EXTRA Money for you. Gell 50 for §1,00
ristmas eards and perso stationery.
Mirncle value §1. Dﬂ f_‘.hrut,mu assortment.

EAR hoame! Oiher money making boxes 36c up. Up to
"Hnme“ %:?t“ Iluan:;n;hntugﬁmhud:.[ loat a‘l"“’é‘.}“ Friends, neighbors read-
mples on ApProy Bpeit 3

E::mh S‘u:-cw::i‘;anmnu Box T, 4917 North Ernﬂm Greetify Card Co., M.45,
FORMULA LAN am AmuEl chemical that increases
B aLTE ﬁ?ﬁ' A h.“:ﬁm?ﬁ'h e

UMINQUS FPalot™ shines in aa.rl. - Arch, Philadelphin 7, Penna.
Euf!'i:p mﬁ 100 qr_?m rlhfnrt.ula.a “WE Pay you §6 for ﬁtI.ILn.l.' ten §1 boxes.
e, -making course {20 1glurlﬂ:'nl- B0 beautiful nssoried imprinted
Iu'l §1.00, Eﬂ_‘[\rcnng mircors, formula ch;ulnu.a cards, Bell l'ur 21, You make
e, Ideal Service. 308, Park Fidge, Iil. erful Card Co.,

ICELESS Icel Colder! Cleaner! Chenp=
et Im:ruuﬂmu 5. Dufly. E-53, Coving-
Lon, K

81, umnm FOOD Destruction yearly by
rata. l:l-tit.:_lI edo sﬂu’.flagl. rﬂhu‘:&?&
Barm e. mu
&at.rpllgumrs. 4725 W. Finney, St Louis,
0.

MAKE Past selling products. No ma-
roved FPormulas.'

ghinery. “Chemist A
Hﬁuﬂmm free. Eemico, 15, Park Ridge,
5.

REAL Manufacturing formulas. Lists
Iree t!'um.t;r.nn, Chemist, Gordon Ave.,
E!-srn.l:uu' K ¥ e

MULAS — Latest, =Ltun.mm.
th:r-iu.rr_-nhiru. Belfart, gineering

Bullding,
¢ BEF. Room 10,

ALL Foremulas,

Robhins Bldg., Hrrrh_t;ﬁrld.. Ohio.
TAUTHENTIC Formulary §24 pages (il
]u.utrn.trd'r 10,000 money making formo-
cipes.  instructions, substitutes.
E pmtﬁmd oT GGIJ. (foreign £1.35).
Brown Company, Chest-

nul. , Massachusetts.

THE La.lut formulas for ru%ﬁi-
ness, farm, home and w par-
ticulars, [ree. Write, w:amq,wm:e 1300
Commerce, Dallas, Texns,

CHEMISTRY

LUMINOUS Faints, sample card 10 col-
ors ten cents. troscopes, clectrascopes
{radium mun l%_?l.hnriumpeﬂ AR =
nets, ealor Catalog.
HammeT La 'bnrnl-nﬂu. Denves 1, Colorado.

FREE Chemical catalogue. Enclose 3o

ut:sr,. Greenwood, 308 Broadway, New

TE.

WINN'S Mew Idea Home Laboratory
Chemical Kits and apparatus outfits lor

hame imenting. nd be for litern-
ture Al reinil mﬁ;ﬁb cntalogue. J,
Winn Co., Dept. 124 'W. Trd St
New York.

CHEMICALS And laboratory apparatus.
List Iree. Peorless Ell:lcnl-l.l-'l.c Co,, 184 W.
Woshington, Chicage, TIL

CHEMIETRY Labaratory :ﬁ"‘
l:h-omlu-h far indsuttrLll & lh!il. l-'nﬂ
Le eXperimen aﬁoraturlm Com-=
el.e (:I‘.‘I-'El'lﬂﬂ.l Iah:n'nb:l rusgnl.r tl.':rtlvcs
or correspondence sch sty Ben
3¢ for free H-ME catalog of chemecials
and B.pg: M-43, H-:Iu!ugut
I.B:rw!:;m I:‘IE I-III.'.-. Enpt Ave., -

:rui:tchnicl.l

BPECTROSCOFPE
ln-l-l'.l!tl 82,50, K-tltltul Cumpbell,
Callfornia.

HELF WANTED

MEN 20—45 ¥ras. To work on railroad
rall testing service cars. Those under 38
1 elerred. Job entails con-
stant traveling, Electrical-mechanical ex-
PETIECE jerred. Alsp stewards. Balary
Iu.s gll living expenses. Those now in
1 war not considered unless re-
Teased. Arrangements will be made for
interview In your vicinity, Wrile
ull details to Personne ﬁurlm&nt.
Pr?qduju. Inc., 1805 Willow Ave.,
en, H. J.

AGENTE WANTED

100 EENSATIONAL Money makers, Sell
friends nut.al.a.ndl Christmas, rell

ing. humargus, birth-

day, seerel bil. pitEiotle greeting cards

and glft wrappings bir the and In cab-

inets—30c op. Individunl sweetheart, rel-
ative, servicemen's cards refailing 50e

MAs Spec
.__Hedenkam 'E & Co., 343
Dept PM-8, New
REAL Live Mexican umugtnn: 'b!lm 0
-—25-:: 10H—ghe 100053, 00,
"r;mn, B25p Palm, Rockfard, Tllinnoks,

SEFTEMEER, 1943

50c.  Free mmp:lt.s
38 White Pluins, N,

hn‘:F 5—Coin  money—It's new—Il's

T

Everyone wants radlant
plaques of loved ones, Commissions md-
vaneod. We deliver, collect. Condon, Box
157, Upper Darby, Penmm

QUICK ©Cash carnings ensy,
Iriends, olhers Anest value Christmas
cards with name, 50 for $1. Also famous
“HertelArt' dl-card 81 Christmas assort=-
menL to 1004 profit, Other assort-

“_f t_wraps, everyday. Bamples on
HertelArt, 305 Adoms, Depl
. Chicngo,

'WHO Is Hitler? New comic card in en-
velope, guaranteed to make you laugh,
Toe seller, Thrcl.‘ samples and
tributlor's prices coin,  Haskell D,
Baoyer, P.0, Dox 11-86 Fort, Worth, Texas.

CHREISTMAS Cards—Sell 50 for £l with
amner 8 name imprinted. Amazing values

Eg.'t quidl: easy orders, Also [asl s:llinir

:rl tments, E-gdnerr:luiun :-Ia.h
erpe onCe e amnm o:u
E::lnﬂl' ﬁurdinn-l Craftsmen, b%

s‘rA.RT Yo'ur n‘wn TBusiness on our canpi-
tal. Always your own boss. Hundreds a'r-
crage §3,000 to 55000 annual sales yea
after year, We supply stocks, eguipm nut
on eredit. 200 home necessities, ng
n]:ml:nn: unnecessary o siart. Wonder-

nnmmmr,y to own pleasant, rmﬁt—

able businces backed world wide indus-
try. Write Rawleigh Cao,, Dept, I-U-PFM,
Freeport, 11,

HARDY Hair trimmer, Sells like wild,
Trims as you comb., Baves barber b

Bamples sent on trial. Kristee, 127, Ak
ran, Ohio.

AT Last]! Bomething new and se
tional in Christmas careds. A.m.nﬂnr. “ni:l-
ette'" cards. Like costly oil intings.
Hever before afered. el ers  fnsk,
Beautiful 50 for 81 cards, name imprinted,
10 other mssortments, Big profiizs, Bonus,
Bamplea on approval. Puro Co., 3041 Lo-
cust, Dept. 223, Bt Louls, Mo,

CALL On friends w:th sensatlonal per-
ponal Christmas cards—50 for 51.00 up,
Personal stationery. Also magnificent 21
card §1.00 assoriment. Profit S0e. Expe-
rience unnecessary, Samp
Wallnce Brown, 125 Fif

Ave.,, Dept
£34. New Yok

For parties, horse racing with
mma S'I.ﬂ‘f favorites Iet the ecards
decide nners on the world's smallest
rice track, horses, B roces 25¢, Box
BEL, "ifa.ncuuwr Canuda.

on approval,

EELL cnmmms card Eensation! New
“prize” naltuu;rilmnrtmm; Itad.umén w.lur
—pAYE U
I:nt-umn: assortments, Christmas ::.rd.:
with pame 60 for §1. up. Samples on ap-
roval, Chillon Greelings, 47 Essex,

. 2-C, Beaton, Mass,

AGENTS: Your kKey check with name,
address and social security number with
full details 25¢ . Banks Mg Co..
Higginsville, Mo,

AST Erlhn? ml.lll-urre insignin. button
h, oo 35c, Grenselsss
repellant lotion, pure white n.'m-
Elu 35¢, corded, big demand, profita
napman_Laboratories, Box Bﬂﬁ Gntnﬂ.ﬂu
Springs, Calo

BELL Chl‘lltmu cards=Make extrn
MOney us falders with name, 51.
ﬂ-ensa.ll{:n-ul selling El-urd hax.

value massortments, T
Emrle::l UNNECPEEAET

Eluuth:m Grectings, Iltpt.. au':.

Memphis, Tenn,

BIG Bar l:in.a i'n'r blgﬂp:‘uﬂl&. Men's
used pants 15, euits overconls 50e,
shoes 12152 Owver 100 sensational valwes,
E:&eﬂenm unnecessary.  Free wholesale

ergon, Chi=

, 1260=JB Jefl
EXEELLB‘HT‘ Hddl:ﬂn: for printing sales-
men. calecomanin name plates in small
qunnttl.lﬂ Alsno, make money nﬂph'!nr

2] nubomabiles. Free n.mr .
““Halea,” 1481 Washington, Boston (18},

EARN $5.00 Selling 10 boxes sensational
new Christmes deal. Bample prepaid 50o,
Chas, Lake, 8530 164th, Jamaica, 3, N. ¥,

PLAYING [:I.rd me, :sn 'pruﬂl.

ﬁmvu' 1,

El.'m,ple gnme  Ehe.

GHRIHTHJW Cards. Enrn 2 an_ hour.
Take orders i;lln:; from I:iendl 50 ex-

quisite folders sam-

les 0 designs. America’s Inmt. selling

I Chrisimas folder box. Costs 50c, Bells
l.lmf. samples today.

Sunzhine ArL,
Dept_ ton -EFE. New York Oity.
I'LATING mmu for mutoparts, reflec-

tors. Connect to o battery. Mo tanks
necessary, Free sample and boaklsl, Gun-
metal Co., Ave. N, tur, T

AGENTE. Big lins i.nL‘]I.tﬂ.I.nl food prod- nrod-
um Fu.st selling Eﬂmﬁum and bargain
denls, Low |:|r.|c|:r.|.. d eard [or big oui=
fit offer with glft. Ho-Ro-Co, ZT3IT Dodier,
Bt. Liouis. Mo

GDI.D Lacquersd window shgn letlers.
Mew atyles. Abaslutely beauntiful. Fros
SRR talogue. Atlas, T941 Halsted,
Chiengo

AGENTE—300% Profit u.ellin& gold leaf
window letters: stores Free
u-mi:d Metallic Letter Co., 438-B North

hicago.

FREE
makes Navors, lotlons, sham . T2 prod-
ucts, labels, bottles I'urmnl?L Gualca,
E—‘.mﬂ‘.lu Ruszell, Detraoit,

" WHOLESALE Ecurces. 500,000 articles.
Free directory. Maywoeode, 1133 Broond-
way, Mew ¥ork,

ELITE Collection contains 137 pll:n.s for

Water and our concentrates,

starting own business; home, office. De-
mripth'r t free, Elite Co., 214
rend 8i., New Wark.

oo Ynu wnnt agents for your proposi=
tlen? Your ad in this epace will place your

mezsage bofore hundreds men Recking
fast-selling n:mu:t.u.. Md'r older ““How_to
il schd Yo a copy free B W Jolin-
B 5 . W -
B0, hla.'n“er mgd ﬁd.vrrr.l.slnw. Fap=
uiar Mecha E Omtario
5t . l_"hiu.n:u

AGENTS: Stamping names on pocket=
m pm‘tmmr: I!um:ne check with your
address, 26c. Biamping oukflta,
]!.‘m.hinm checks, check-fobs, name plates,
H-nrt- M{ig. Co,, 303 Degraw 81, Brooklyn,

PR-CIPIT 200=300%., _ Artistie n-rd:
hristmas. Everyday. Wholezale.

BI[E 16c.  Associated, Dakota, Hcth.lthrm.
ennn,

CHRISTMAS Cards. Make 85,00 for
cach ten §1.00 assorimenta you sell, Free
samples outstanding 50 for $1.00 name im-

rinted cards, Tnusual demand, Write

ownrd P. Ellis, Dept. P.M. Pitman, M. J,

EHO‘HT.I\DEWMI‘ spﬂ.rl: uiin' Dieal-
ors  buying millions of riu P!ug.
Hnown brands, neatly finlshed and -
aged. 10,000 mile gun.rnntr# Want dis-

butar this tecritory. Standard Paris,
2033 Main, Hansss Citg, Mo,

SELL Art calendars Iuluﬁnl’ EUTETOUS
phiotographied

artists’ models in nude gol-
ors, Biggest commissions, E— luu rted
anm:.ﬂea §1. l]l:l. 18 assorted. $2.00, Money-

Ray Rogers, (5] Arbug g
Bui:ld.f“[. Bruuklm Mow York

POWERFUL Mile sireteher! Increases
mileage-power. 4007 profit. Cuaranteed.
Thermodx, Feorin, I

HAND-FPAINTED Wall ploques, 12 dif-
ferent samples 81.00. 100 mssorted §8.00,
Oman 643 Broadway, St Paul Minn,

BIRTHDAY, Everyday and Christmas
cards for agents, stores and organizations,
415g Fifth Birest, Philadelphin.

SELLS Itsel—New, 10175 diflerent, pn-
triotie, fust =eller. You siting HHIL"

quiek, wl.th mrr 10075 profit, A protecting

samples tpmid 25c
gecmum BUI NI, Bristal, pﬁrElnLu..

HIGH-GRADE SALESMEN

EXTRA Christmas proflis—Send for {res
I R T T
mprint lines,

ctures, greetl n.gcarda Substantio] prof=
is! Elfko, 438 North Wells, Chicago.

ADVERTIEITNG Book mabtches. Amers
lea's largest manufacturer of unlon label
book matches. Fnst selling line. Large
sales pmduclni kit. BHample Lehed.
Complete talog, 17 eolor mmulm-
tions mbuu nulnn ensy, Commission in
mdvance. Buperior ny, 7530
Greenwood, L M-D, Chicago,

3TA



BELL Victory, service, Mu.‘.rl-hur. Roos-
evelt, American K. 8ilk bunnera, bius
stock signs to stores. Lowy, 8 West Broad-
way, New York.

BALEEMEN—BIg commissions, Leads
furnished. Every \ness prospect, Wons
derful sideline, Sell pencils, OCrescent,

52 E. Bird Btreet, New Yorkk.
H:.lt.nmt%ﬂu lE”lve real money mltéﬂ
opening, o war
ve firm. Dept -%i'ﬂ'ﬁ‘: 183
Texas.
~ ADVERTISING Book matehes—worlds
largest *‘direct selling” book match fnc-
tory offers advence cash earnings g
on every type of business. Men or womer.
Experience unnecessary. Full. part time,
Low prices, High quality, Quick deliv-
eries, Powerful patriotic display. ﬂ.lwdﬂ
deaigns for army camps and Ald=
tlons. Repeats, Pree kit, Instructions.
].n.r,ch. Corp. af n.merj.ﬂ 313 West 48th
. Dept. E-8, Chicago. 0
'W'E Purnish capital and train you If you
have at least 8 hours weekly to build
profitable business of your own, No expe-
rience or investmeni required. Winona
Monument Company, Winona, Minn,

EDUCATIONAL AND INBTRUCTION
NEW Writers wanted to re—mgu ideas

NDN—-RI-BIBENT E!:h -ﬂ‘lml college,
Bl Capl-

EII | City_ l::lutleg \'i'um:nm 5 I:I G.
T EXCEPTION

AL Opportunity. 1]
a collection cy-cTodit bureau. E:I -
15 learned. mike 85 000 yearly, up.

Welts ¢ l:."o:lea:n ciates. Byracuss. N.
T WELDINO—Electric arc, Learn uﬁl'.—
able r.:a.du uickly through actual prnn-
tice, lqdlrhu;ul welder Instrustlon at
bare materials. Full pl.'rtlcul'l.rl
".l'llunblv welding lessons boak
rt '.Wldl.l'lul Behoal, B Zﬂl’---‘l'ﬂ:ltﬂ1
a.

free.

RADIO Engineering. broadeasting, serv-
lcing  electronics, aviation, marine and
palice radio taught thnrnqi’.hlr All ex-

nses low, Co-ed muunl.L free,
Institute, Dept. R ‘Ifllpnmn Ind.

GOOD “'Used™ vdumtlun:l books on all
sithjects bought, sold, rented, exchnnged,
Batisfaction guaranteed. Complete de-
tails l-nd Haﬂn Ilustrated bargain cat-
alog Nelson Compa i1

Soiith Wabaah, Dept. 208, Chicagn.
HOME Btudy course, therapy
Free liternture. Inst Drugless Ther-

npy. Tamn, Iown.

DRUNKENNESS Is n disensy which re-
sponds Lo treatment, H!dlﬂl skill plus
human Imrl-h]’ Frove suscesaiul I'lh

Bervice. Washington,
. Felorwards, hmnmﬂ-
£1.00 monthly. No. 70

{Letiers, posteards malled—
, 3 for 250 coin, )

TYFEWRITERS, DUFLICATORS,
OFFICE DEVICES

Aﬂﬂu mimeogranh,

addressogranh. Send for [ree

lists of machines uu.t will help sou at
half price. Pruitt. 28 Pruitt Blde.. Chi=-

RUBBER STAMPS, OFFICE SUPPLIES

liquor nnd 0] :rurl enﬁf ONE Line 15¢. 2 lines 350, 3 lines 15e,
enoe.  Write Im' froe bookl Excello Sales, Dept. B, Box 00, Shrove-
The Keel Inll;l.l:ute Dll'irrnt port. Louisiana.

R T e TR py PR
ng. @ prE
imith, Canadian, Texas

SHORTHAND—World's

first  aclentife

analysis. Basic guide to all -Dd.'l.ll:l-ﬁﬂl'l..
imvention, designing, em.t-iem In=
stantanoous TEMOTY hapraunh.-

Lived Wi
Bank Bty Chisage Fviem, 15

CARTOONING, COMMERCIAL ART,
SHOWCARD WRITING, SIGN PAINTING

CARTOONING, Drawing courses, Prac-
tlcal—inexpensive. John Warren, N7509
Bmith, nne,

1 LINES 30e; cushioned, Indexed, 3ic,
!dﬂuu'lum $1.50. Stamprifs, Wauwatosa,

ENOB Handle, cushioned, 2 I:I.nrluﬂﬂ‘:_!
forks, Centerport, N, T,

F—40c. Stamp Works, Cente
mﬂ?mﬂﬂ_ Tme‘Enu 356, four r,mc
ing markers 1] El.ur,um,

Bradley, Peoria, IIL

PRINTING, MULTIGRAPIHING, MIMED-
GRAFHING, GUMMED LABELS

mﬂ'ﬂﬂﬂﬂ"ﬂ Pr.lnt-ln — Business
forms,, letter] onery, folders,
ete, Get our qumnhun nn rqrur printing.
copy mtw. ﬂlr.mu plea.  Unit-

MAEE Hmrnmum! Wwe'll show | ed En 5 Bmﬂ. Down-
n, M Ingtown, Penna
& =30 |llu:n'l.ud mEDGR.uIE AD0 Letters or penny

ﬂﬂ.ll"l'ﬂﬂlﬂ]ﬂ]- Cours
lessons, over 500 sketches. §1.00 mid.
Montes Studio. Box 851, P:n nI:.“ 1.
TRICKS Chalk stumts, f.‘.lntl.'lnr loe,
Balda The Cartoonist, Oshkmh, Wisconsin,

ADVERTISING AGENCIES, LETTER
WRITERS, FOR ADVERTISERS

LETTERHEA Bpecialists, exclusive
ﬁf;tltdnlznlu Gill, Box 678, Huntaville,

Tray, Oh
REFRIGERATION Extenslon course
Bookist In:e 'l'runi:lng Department, 4701

ractic. Past
owi rofession.  Residence course
ET “‘w:-f' for cainslog. ‘Texas Chirg=
],-ﬂcr.:lc College, San Pedro Park, San An-
fonio, Texas.
BHORTHAND In ten lessons, Sample,
Eee-Way Systom, Syracuse, N, ¥,

BECOME A Doctor Psychology
iFs. D) Teach secret contentment,
happiness Fraa

. Bolve
College of

mental worrles.
ook, nlversal
HNorth Ashland, Chlcago.

Truth, 5851-B

DOLLAR-GETTING Letiers. powerful
direct mail sdvertising pllnmd writben.
Dietaf !:‘ t.lmp. Bradley, 3830 Morse, Chi=-
cago 45,

ADUIRT‘JEE Profitably: 815 reaches
5,000,000 Bunday newmnper readers with
Zi-word ad. pu:' magazine, mall-

mp‘tlﬂ nubwlt. Chicngo Advertis-
in.* gency, 20-FPA Wut Jackson, Chicago.

.ﬁD‘I.I'ERTl&INﬂ Placed, any publication,
lowest Tabes, cumpl.ut-o LT seTvice,
Bkilled advertising—me= cotn-

rechandising
sel. Ratelist and booklet, entll.l!d “Ad-
free. BHaker
Helbrnska,

vertiping _Results For Sale’
Agency, _Dadge, Omah

YEAR'S Memberahip in Association of

American Writers :nﬂ.n §1.00. Includes
vear's subscriotion to 'Arrival."” writers,
swappers, hobbyists, partunlty seskers

a.une. (25e copy, ads de word). Beaa-
certificate for framing. sutomobdls
reas sticker, official press card, construe-
Eiw.- eriticlsm, Cnsh in on your writin
hnwﬂn:ﬂm b alrs, n:tt,lt
o et passed shows, X -
fun Giow. Melvin €. Churenill. Director,
319 So. Marengo, Pasadena 5, Callf.
DANCING Made ensyl Diagrammed
home study ballroom course,  postpaid,
only $3. Ludwig's, 632 Geary, San Fran-

CARCO.
Phillips Ec:rret-
Cemneth, Chieago,

Interview

DETECTIVE Tralning.
Bervice, 1817-B North
Tl nods.

FREE Information, AmMAZNE Dew, easy
way Lo utrllmm Psychologist, 673 Eliot,
Denver {(4). Colorado,

D'L"'EETIEE—N!I'I:}E
Publishers” rates.  Martiin
Madison Awvenoe, New York,

GEHH‘EHEIAL Jhrt. ld'l‘l:-‘rl'.i.'l-in.l ilius-
Erations, mark, let=
terhead nr ln. dul Reuunublu

postcards §1.00. Additional les 1de per

loo, I'-lu I.lnn#u limit. Dollar Letter Serv-

oe ashington Bireel. Chicago.
IH- Lt-".t“'l“I:HHIADG And 135 envel

i.l 50 pr:pq.id ALy O ﬂun Print Shop, Box 1

t!‘_:[w I.llimgﬂ.h.u:h. mull'ﬁt“rnﬁ?m
rmmpl?ium Universal, 203 k Avun'minun:

Newark, M. J.

100 ﬂ" xl1 BOND Letterheads and 100

At T R

PRINTING. All kin best worlk.
Edwards Press, 5317 Filbert, Fhl:li.delnl'l.Ll.

100 Blhxll BOND Mtﬁh-cﬂda and 100
envel §1.00 tpaid. Benneville, 507
Wiest 'rl:rlt goa. adelphia 40, Penna.

1000—6xd CIRCULARS For §1. .hn:u.und.
l::lrtlr!r 605A North, Plluﬂelﬂ.,_m

nmn £3 35 3 040

—I& 70. Banjock. I“rullnd_ Feumﬂﬂ.uu
CENTRAL West Printers—Leading mail-
order En.nt-un and mailers—3236-F Jack-
lcago,

RAPHINO—Latters, leellats,
formulns, instructions, Lowest prices,
Lem's Letter Shop, 5710 Btanton, Delroit 8

HAMMERMILL Bond Jtltlunm Rea-
Bamples,

sonable prices. 202PM,
Hernnndo, MMiss

rices. Baker Studies, I'ﬂ
ehraosicn.
Calitornts,

24 WORDS, 35 NE'I'I

all, 37 Gardner, Vall

FREE—DNiew lermurl Rate Oulde.
EE-IR'H Includes ﬂrmmu Lowest l‘i%
chan n Mart. Ohl.:llo. )

!It!l-"'&mnini w Hook''— Profita
From Classified A ﬂrtlllnl." TrJJs how
and what to advertise to rend
this book mlnvulmnmtiu

ldfzﬂ,l.it R:membu—l.l" freal Write
ggp now. F. W, Jn.nni Classi-
r, 200 h.ll On=

I'i!d Advertisin
nﬁun. inols,

FREE List, world's best technlcal books
!ur hum;jmtmu.l: Metro, T11-P So. Dear-
barn, Chicago.

1-“ i Amlmln an&'J':‘fu“ P:an

":j?' Box mmmm 1, San Francisco,
L1

MEDICAL Laborntory Gtechnicians In

eat demand, We train you ln rnur RPATE

e, in your swn home n prac-

e Iur In-e eata-

& while stu
]'u Iemperi Hl.;lqgl!:chnlul Institute, Box
BEEIE Austln, Toxas.

AUTO-OWNERS Oulde Your Car de-
scribes hundreds of simple repalrs, short-
cuts, to get most out of gas and tires
£1.25. lar Mechanles eas,  (C-43),
i) E. Dmtario, Chicago.

SECRET Investigation.

Experienioe tifi-

necessary. Detect] particulars free
mnr agner, H‘:Eﬂ West B0th,
o

JBA

.ﬁ.lJ"i"BR'I"tBk 24 Words, 140 n n-
$6.50. Lists froe hd#rrﬁ-ﬂ%-
ruu 4515-3 Coltage Orove, Chicags.

.&D‘i"ﬂ!ﬁi%mll Hlndulﬂ ml?ﬂml.
|“I 2 -plllﬂﬂ. En Baker

ﬂ.dwrtlllni: ‘Agency, A-180 W. Madison,
Chicago.

BUSINESS SERVICE

J GEG-ON“I-LB. Fla., mafl ldd.rﬂl
5 onthly. Your mall recelved and
s Mail Servics,

Iurw-'rdud il

¥. Empiry
Box 85, Jacksonville, Fia

NEW York mailing sddress Hoe r
month.  Detalls 10e. Acme, Box
Mount Vernon, H. ¥,

WE Collect notes. Accounts everywhere,
Mo charge unless collecied. May's Collec-
lion Agensy, Bamerset, Ky.

OFFSET l’rlutm§= mnwnicnllt' rcpm-
dupes your present letterheads, letters

fiee forms, maps, musie, envelopes, Mnd-
ern_Lithoprint, Jefferson City, Missouri,

CE! Army, Navy, kiarine, Coast
Ounrd and professional statiomery: 200
band letterhends and 100 envelopes
&d with your service Insignia In ro
$1.75, 1000 business cm S1.40,

a bond letterheads or envelopes
§3.00. Jack's Printing Bervice, Box 5H450-
Metropolitan Station, Los Angeles, Calif,

BETTER Orade printing reascnable.
Estimates on anything. Press,
Leania, W, J.
BOO 3x314y FOUR Line med stickers,
e, unrlu Printery, w, Mich
WnNTEl‘J Printing of all kinds thiou-
'ﬂf I‘El-ﬂ!ﬂ- Your ad In this
w nlee orders,
rite inrfctllim proafl, T, W. Johmnsan,
Classified Advertising &
200 East Ontario El-tnr:. n.l ;

.HL.. Business stationery, Small
;g:nuuu reasonable. Samples, Oraydon,
151 mer. Colorado,

Multigraphed letters.

Dl.r!futb' p!l-n and pmdu-cﬂd Bamples.

Ace Printers, Brentwood, I

THOUSAND B&xb l.'.-‘l.rl:llllru-. pdvertising
cnrds, §2.95. Samples. Reporter, Chelsea,
Oklahoma.

500 4-LINE Stickers 25z, Press, Ti0 8.
Plymouth, Rochester 8. M. Y.

POPULAR MECHANICS



PRINTING OUTFITS AND EUPFLIER

SFLL Patents. Esiablished In

1980,
Uh.l.rlu A._ Beott,

TIFM Garsom Ave.,

INEXPENEIVE 0x8 Printing press. De- Hwhuirr. M ¥
tails free. Novelly Shop, wnsville, MPLETE Inventors pserviee.
Loutsinmnn l"ﬂ Box 5701, Lea Angeles (58], Cnlll'
TPRINTING Outfits and su Send ENTORS: Manofacturers are buys-

stamp for details or dime for complete
illustrated supply book, Helsey, Inc,
W-11, Meriden. Conn,

" USED Presses. (ype. supplies, Lista 3c.
Turnbaugh Service, Loysville. Fenna.

PATENT ATTORNEYS

INVENTORS—First things come frst
Y¥our first move toward securing o patent
on ¥our invention is acquiring full Infor-
mation on what o de. Our two books

“Putent Protection” and *"When and How
to Bell ¥Your Invention™ contain this in-
formation and other helpiul data  Get
them immediately, together with our
“Evidence of Invention'’ form. They cost
you nothing, ¥ou mssume no obligntion,
Write now to Victor J. Evans & Co., Reg-
Istered Patent Attorneys, TIl-K Merlin
Bullding, Washington. D. ©.

INVENTORS: Learn now—without obe
ligntion—how to protect and al:ll our in-
ventlon. Becure Iree '“Record Inven-

form for establishing da.t:e of your
inyentien—and free book “‘Patent Guide
for the Inventor,” ete
informntion l-hn‘ut patent procedure and
selling loventions: Dustraling over 150
basie mechanical movements. Dwiay may
h-e costly. For prompt, confidential service
. OFBriem & Harvey

Patent  Attorneys,
318-J Adams Bullding. Washington, D. C.

PATENTS assured.  Wil-
fred E. Lawson, 1524 K BStreet M. W..
Washington,

""IH"UENTGR‘H Guide." 100 mechanical
movements, free; advises on patenting,
selling inventions. Frank W, Ledermnnn,

nssau_Street, New York,

PATENTE—Trade marks  Prelioinaty
ndvice, book and disclesure form free, Por-
Ir\':n;w McCathran, 3156

ngtan, D. G,

Registered Pl-'b:nl. Attorney,

L. F, RANDOLFH, 102-B Golumbian
Bldg.. Washington, D, C, Low cosi, Book
and Inlm'ma.l.l.nn free

PATENT Pmrct r iden

ing free “Proof of In.ﬂ:ul.lun" 1
ol
w-amn:n:rr':.. =

BELL Your nhh'hl. through n small (‘ll-l'llr-
ifled ad in FPopular Mechanles. Many in
ventars have found buvers in this way,
Ask me for proof—I'1l gladly send It to you
F. W, Johnson, Mannger Classified Adver-
tising. 300 E. Ontario Bt.. Chicago.

FOR INVENTORS

INVENTORS: Learn nnw—wtl.hml ab=
ligntlon—how Lo protect L&yuur in-
ventlon.  Secure free * Rer::um
tion"' form for nu—'blhhl.m date of your
invention—and [ree book ““Patent Guide
for the Inventor,” containing complete
information nbout patent procedure amd

selling inventions, Delay may be costly.
For prompt, eonfidential aer'ru:e—wrlu Lo
—Clarence A, O°'Brien &

NV
ing patented or
Invention Bureau,
enport, Iown.

mmnwd ideas, Wmn
Biurdevant. Dav-

MODELSE AND MODEL SUPFLIES

KITE—U B, army half-track truek
50. 215 tom army truck §1.50. A"
d.m ble |.1 2& Big list supplies 1be, All-
tion, 157p West Ll-kr.‘_(:hl.n“m__
G.l'.T.-';I.ﬂ:H:I 40 Engines, model railroad
Bupplies, IS¢ refunded, Howardeo, AZ41T
North Ashland, Chicago,

INVENTORS: New military hnd o=
mércial ln“¢ﬂl-|-ﬁ-h-'|- “l‘llf-'ﬂu!' needed by
mAanulacturars, lnr pa.mu.l.Lln.
Uhnrlﬁurcéi lnltll.utu De;pl.. A, Washing-

CASH For practical idens and Invmunl:ll.
Mr. Ball. ABR-8441 Plensant. Chicago

INVENTIONE WANTED

MODEL Iﬂl’.‘l and sup{ullu catalog 10e
Bileve Potti Foresl g
Ave., Hllwu.ukﬂl ‘g, WMDI'EI“I

ﬁ-‘l-tlF' Model kits and ﬂl.unh Comp lete
line Pisher miodel ¥achi equipment.  All
Baoucher, Flsher, Maring Model and Tdeal
kits, fitlngs and blueprints afl standard
{gim. Maost complete stock In Mew Eng-
James Bliss & Co., Inc 0 State

Sireet, Baston, “ﬂﬂiﬂ!'ﬂlﬂ

INVENTORS' Opportunity—Large Pa-
cific copst manufancturer with iron, slu-
m and magnesium, and permanent
mold foundries, and large productlon ms-
chine shop (now 100% on war work) will
consider, on rovally basis, mechanical in-
ventions of wolume sales possibilities for
imemediate ar ?oal-war sale and manulac-
ture. Notional covernge. Mo englneering
of ooling cost Lo wou. Describe invention
and uses in first leiter. Development De-
partment. The Hinney Company, Z76 M.
Ave, 18, Laos Angeles, Colifornin,

INVENRTORE! Have you good palent-
able jdens? Write Mr. Meizler, 11 West
42nd, New Yark.

INVENTIONS PBought. sold, financed,

tenited, unpatented, no advance charges.

nyention  Hales Cmnunn? Marshall
Bullding, Clevelund, Ohio

INVENTIONS Wanted "r.ll'.h tn'lr

possibilities.  ‘Write P.O. Les
Angeles, Calif.
PATENTEES! Froe booklet, “Selling

Your Invention,' tells all about right way
to market your invention, Inventors Pat-
ent Exchange, 1133 Bromdway, New York.

NEW Product idens. A reputable manu-
facturer will consider mnew patentable
items (preferably of metal) for manufac-
ture and distribution in the airerafl, aglo-
mative, marine, indusirial, or household
field. Idens will ke purchased outright or
on rovalty U accepled. Write briefly the
pature and intent of your ldea and, if in-
teresting, we will send complete instrue-
tions on how to submit fu
foir consideration. Address P.0. Dox Mo
E798, Philadelphia, Penna,

WANTED—New tools for automotive
and aircraft work. ‘Will buy patemis or
d outright ar s Nnishe Give

details. Tools DI
aln, Conn

INVENTORS: Have you & sound. nrn—
tieal invenlion for sale. patented or
petented? I g0, write Chariersd I.n.u.l‘j‘tul‘.e
of -ﬂ.mtﬂl‘-‘lﬂ- Inventors, Dept, 4-D, Wash-
ington, D. C.

WANTED—Meritorious patented. un=

tented inventions. t, references,
ree.  Invention HReporter, 5B-11238 Ba.
Falrfield, Chieago,

CAEH For inventlons, patented, unpat-
enied. Mz, Ball, A-8441 Fleasant, Ghi-

vision, Box 56, New Brit-

T,
tered Pitent Aiturn ‘SM-J Ad
Ilehd Bullding, Washingion, ]JE}I.{.‘. i

FATENTS FOR SALE

mﬂﬂﬂ—lﬂnrmutlun on what to
do first townrd securing o patent on your
invention |s of vital importance. Pa.ben
Protection' -.n:I “When and How to Scll]
Your Invenlion''—two waluable, richly Il-
lustrated books—explain Iully what do

t, nnd a lot more, Get this informa-
tion quickly together with “Evidence of
Invention™ form. All three will be sent
o vou feee. Wrelte immedidibely to Victor
J. Evans & Co.. Hegistered Patent Attar-
E!#E. T32-K Merlin Building, Washington,

" INVENTORS! Patented or unpatented
we promote your invention, M, Humphries,
B12 Otis Bidg., Philadelphia, Penna,

DIRECT Contacls with manufacturers.
Free details, MeConnell-Pelermann, 16114
Burt, Detrolt 19. Michigan.

CAN An Inventor make money today?
In 1M1 mlone over 4000 uﬂtnﬂunh of
patents & month were made by Inventors
to manufacturers or individunls. ‘This
shows today's demand for new patented
inventionas. Write for our free book, *Pro=
tect, Finance and Sell Yoor Invention.™
Bpecinl form_ “Inventlon Record”  also
mailed free. No obligmtion, McMorrow &
ﬁmﬂnb]%x Albee Buillding, Woashings

n, D, C

SEPTEMBER,

1943

POSTWAR Priming will pay us! Inves=
tignte, Plastic compounds dispenser de-
livers uniformly, continuously., T, Pasa-
nen, Franklin Mine. Mich,

INEXPENSIVE 'l.‘.‘-url.nln drape, sh.n.dt'
bracket. Patent Barndollar,
Twellth Bt., Elh'rls.. ﬂh.lo

FIPE Plug siructure. Patent or rovally,

Bave lme, labar and no waste. Spe
production. 1004  in  shipyards, Patent
pending. Write R, B, Wellhnl‘ﬂ 1415 E.
Lineoln Ave , Pascagouln. M

ND\'EL Lﬂckl.ni: line cap.  Fiits all
enrs and tru '.'j hrrs. no electricity,
ne msmll-tmn ‘Can be made to sell for
one dollar from metal or plastics, ‘Tre-
mendous sales ibilities. Basic patent

ratection, Outright or rovally, arih

nvestigating. M. Nusbaum, 665 Bowery
8i.. Akron 7, Chio,
MANUFACTURING

uunzm—amm Tat  manofacturing,
. plasties, ete, Milburn, Burlington,
Kentu:h'

UL PBooks on hundreds of sob-
F{m cu.l.nln-n: free.  Popular Mechanies
ess, (C-43), 200 E. Ontarie, Chicago.

RAILWAY Moddels, m‘npl:b.' line In-
formative catalogs © gouge, 104

26c; HO, 48 pages 15¢c. Wnll.tlera 24
!:TI'I: Milwaukes, Wisconsin

BHIP ]'-[ndrlt and !mhl. supplies com-
E‘i'“!' Large 64 Evaa catalogue e Hill
510 East 11 8L, New York City.

HOME CEAFTSMEN

28 LAWHN Ornament patierns 256, Other
Eﬁgurrm: 16 -20" high: Duteh girl, Duteh

. pirate, bull terrier, Mexican girl,
Mexican , dwarl, penguin, HBower mirl,
10c each; 3 for 25¢, 25 povelty patterns
30c. All 682 full size patterns £1. pots
wld Htrother, Box 383-EU. Belington,

'l-l-'ll-lq Bell set little used power tools,

2 mators, Morgan Clemonts, Demopolis,
Alabama.
ENMHGH Workshop drawings  auto-

matically, Ellminates squares. £3.00 post-
bd. MD?HE dime. Pantographs, Munis-
ng. Mic

CATALO{G: Tools, decal tranafers, Pals
terns novelly furniture, lawn oroaments,
silhouettes, i‘ELtrn nnd mumerals, Qther
lines. 500 articles finely illustrated. Write
Wo-Met Shop. Ashburn. Georgla,

EQUAREKNO"I‘I‘ERBI Make belts, hnd-
bags, ete. Quallty eord samples will eal-
alog. frea. B-uginnm baal. cnln!az and
samples 10e, wlnr book.
with 50c be-.mlm:eru outfit, nﬁ for II
Herwig Co., Dept. J-41, 131 :Ba.mk HI‘..
Brooklyn, M. ¥.

WATCHES, OLD GOLD, JEWELRY, ETC.

OPFALS. Sampl cket $5.00,  Cnin-
lague frep, mmn.nu paewnrd.. He]hnu:m.-
Australla.

WﬂTﬂ'ﬂm Paris, ULoals, j!l‘!]n" dia-
monds—bought, sold. Catalogue.  Gales,
Baox 1000, Chicago,

HIGHEST Prices for old gold—Mail wour
teeth, watches, jewelry, 100% full cash
value malled day shipment received, Sat-
Isfnction guarantesd or artleles cheerfo
returmed. Information free. Eh1cl.nu Gu
Amelting Company,

Biullding. Chicama.

TOBACCO, SMOKERS® SUFFLIES

CUT Your clgareti .
mild, smooth, wﬁn‘ﬁj”" eﬂ%‘tﬁgur
o, Min SUed s, Sooleh te
£6E, Owensboro, Hc:ir.um i e

FOR SALE—MISCELLANEOUS

PRIEMS, Radjum, anatemieal charts,
Science—Culture, 3015 24th Street, Ban
Franciseo,

WANTED—MISCELLANEOUS

\ ANT 22 Calibre shm or long ammu-
nition, Wil pay 813000 m.-.-q,- nn o
shells), THatance no barr walt-
ing. Peerless Vending Huhlne I:Jom‘pnmr.
220 Wesl 42nd Streel, New York Cily,

HIGHEST Prices for used sign projee=
tors. Write, Hign Pub]ishlns Cumpnn:l'
Farmington, Wissou

WANTED: Autum‘blle catalogs and
boat and marine e catalogs. Any-
lh1nr prior to 1930, nd liat of what you

D. Cameron Peck, 140 West -
tane, Chicago.

ACCORDION—AnY conditlen. Give de-
frript]m. price. Chaton, 600 Blue Island,
CAED

OABOLINE And ol]l tanks. 5000 gallons
end larger. Stanhops, Wayne, Penna,

394



MERCURY
BJMFH'.IH'I-.
bismuth,

{Quicksilver)., tungsten,
endmium, high speed toal
purchased in any guantity.
Wme for guotations. Metallurgical Prod-
ucts Co,. A%th and Moore Sts,, Phllndel-
|:|h.|n. P‘l':llll.u. Eslu.h]i:]:ﬂl 1504,

TWE P'u.}' }uu well for unrl‘hln: :nrl.l: '\u.'l.u]!
to sell: tools; inatruments: jewelry; “ev-
t'n'l.hln Jumct Jobbers., 18 Horth

Wells, Chicag

MERCURY fﬁulchﬂwr] We pay §1.50
per pound. Western Metal Co., Bloom-
ingtan, Ilinaois.

CASH For used optical. mechanical, sci-

entifie  instruments. Gordon's, 182-PB
Madison, Chicageo.
FERSDMAL

"ORUOVED Letters'
%mcll.y currmt
zment, 9,
HATR Fi]llt‘l.t':' ﬂt‘ﬂ'? Dandru!!? Wrile
Trichologlse, 137 Lewis, Phillipsburg, N. J.
BIRTH And marriage records, all states,
for proof of age. Unclaimed monesy and
helrs wanted records. Persons Lo
Bureau of Records, 308 Washington, 516,
Chicame. i St
PEYCHIC Paper 10c. Bobbitt, 1608
T=nth Avenue North, Mashville, 8. Tenn

T PBORIASIS Sufferers:  Pixecel  has
brought relief when everrthing else [ailed
Contion: Uese only ma directed. Apply &x-
ternally, dries gquickly, convenient. Try

regulnr $1 bottle without Investing a cent!
Write: Pizacol. Box 1398, Giﬂ"ﬂllnn. Chlo,

gulde your hand—
Lnr prnmnmhlp. Write,

letes foot treatment, hrlmp rellef where
others failed. Bend $1 for guaranteed
reaults, Brooks Mg, Company, Box 152,
Hartford, Conmn.

FALLING Halr, its cause and preven-
tlon, I8 fully explained in an informative,
and educationa gmphlet eatitled *“"How
to Heep Your Halr Tl Minety.'" For {ree
copy write, James Hilton, 42813 Fourth
Ave.. B:wll:]yn H. Y.

T DRUNEENNESS Is & disense which re-
sponds to treatment, Medical skill plos
human sympathy prove succesaful with
liguer nnd drug cases. 60 yun cxperi=
ence. Write for free booklet. F. M. Nel-

LIVE Longer. Feel better. Free chart,
Fairchild Company, ML Vernon, Ohin,
LIMRARY Of 1T time and 'I.'u.hu'r mnl-
Ing Ideas fTor I‘T!!‘SEI'IE' whn HEEE
Bhop Notes for 1840, 41, ° 'i‘.l I-J 5h gm
sel. Popular Mechanics Prns
E. Ontario, Chicago.

MISUELLANEOUS

PAINT—Save money, 315 gallon paill,
concrete or foor, wall, . porch paint;
dark green, maroon, grey, $2.75. Burprise

package—31.00, containing 24 13-pt. cana
paint and ename]l assorited colors, equive
plent to 1'% gallons, Made by America’s
Inr:rathllnt Iactory. Express shipment

0.0.D.°s. Paint Bhack, New-

ark-1, N. J.
BIG Mall for you. Latest moneymaking
offers, opportunities, catalogs, Ted.

HName listed In directory 10c. Ideal Serv-
jce, 142-M. Park Ridge. I1L

100 PATRIOTIC Btickers, assorted loe.
Horwood, 1433A North 15th, Milwaukes-5.

MAHE Yoir own !.ht.'l'l!'li' CTedm.
Enough powder to make six months’ sup-

I.br sent prepeid for Sie (coin). Coving-
Comp.ny, Box 2551, Dallas, Texas.

Bamples Iree.
WE Boy, sell and b anything of
value, old or new, Ires Hils, Can use
tes. Box 186,

mgents Lo fepresent 1.
ff Matthews Branch, Louisville, Ky,
MAKE Your own printing cuts, *'Plasto™

method, simple, practical. o  messy

chemicals, Adayservice, Argyle, Wisconsin,

T MEXICAN Jumping beans, 1000—g4 b
200—$1; samples, 25¢. Beflel, Box 37,
Ottawa. TIL

HECEIVE Malls, magusines, Bampies.
Your name in numerous mailing lists $0e,
Howard. 198 Broadway, New York.,

FALL-WINTER Garden profits, “Manchu
Chinese cabbagr—matures el m wecks,
zoﬂllum e, Gardens, 126 N, n, Tuolsa,

i,

FIND Hitler's name in any Bille Amaz-
ing, uneanny! I'll show. 10 coim, ntu.mE}.I
Marlomar, Box 3450, San Juan 10, Puer
Fleo.

EXPERT Alarmclock repuir. Pree estl- i
mistes. Brooks, 2108 8. State, Ohlcago.

PURCHASE By that
can't be beat—Triple concentrated pers
fume of wery high qun.l.l‘!.r In ome ounce

botile, nttractiv E.lél. ad  In
gift box, jasmine or uquet odor. Do not
ther perfumes. Price

mail—An offer

confiuse iz with o

pﬂ!ﬂ.‘mld. mclur.un: u.: $1.25, Laine Com-

Ei.ntr Box 340, Berkeley, Califarnia,
r'h:t. Il]n

UNP:\IFTTI'EU Wall plagues, 30 different
samples §0.00. 100 assorted §2.00. B,
G4 Brmuwax Bt. Paul, Minn,

FEATHERLIKE, C]M!L‘ I.'I.‘Lu.'rll:l.t.
tachment fts 3= cdsgl: I.fn Agents
10, Adjustrite, 3 m-Lh ‘#th, Co=
lumbus. Ohin,

UNUSTAL Movaellies, Mmp]ﬁ 1o, M Hn-d—
orn, B BCI:I{ ﬂ Etul!lml. B, New York Clew-2

" NEWE Writers and phgmnphﬂa plme
write 1034-R_Eleventh, Washington, D, €.
DR‘.‘E:'LH Hook 25c. Fn_-l,e- !:[:n'l,cerrulds
and nowclty lsts with ordsr.
!.i'.nmpl‘.nn. !_:|_'v'jp.1l..
FREE Ontalog of Alnska novelties.
i:uh Bpecialties Company, Ketchikan,

ANY Bwh {new,

u.nd out-of-print,
‘L-uwu

r!.r[;- ?rnm tly suppli t pricos!
o res hn:riun mtuln ues!  Old
Prof's Book Shop, MI18 Arcadia Court,

['nuti-r. H'Jth.

_ GET Humorous Alnsks liconse to hunt
Jupa. Bend Bc. A remarkable novelty,
Alasks Sportsman, Ketchikan. Alaska.

MEDICAL Labaratory technlelans In
great demand. We traln yoo In your spare
Lime, in your own home. You ean pruc-
tiee while atn tn Write for free cata-

e, Imperin nﬂhniml Institute, Box
#7d-J, Austin, ‘Texas.

THE Joiner: I join the seller and buyer
together, lat evervthing for esch. Bervice
charge IS¢ ench lst item. Particulars 10c.
Bave much advertising money. Jaek
Hwayne, 5110 Ind Ave., Los Angeles 43,
California

I WANT To send yuurﬁgmf of the won-
derful pulling power of ular Mechanica
Magazine's classified pages. ‘iguat.a. your

- | proposition? Write me today, P, W, Jnh

son, Manager Classified Advertising,
E. Omtario Bt.. Chicago.

son, The Keeley Inatitubs, D'l'ilht. Il

TRAIN IN SPARE TIME
AT HOME OR AT CAMP.

Thi prestest OPPORTUNITY that ever pxlatind in Madin (8 opeei
you IEGHT NOW! Do mins Bl praciical Flos
you quickly for & isisle Findks § ir buasiness
Ot for & good-payihg Radie job in one of the Kation's
work Of aglipmieint Tof planes, tanks, ships, ste,
roting Snd belior ey |

0 PREVIOUS EXPERIENCE

Lik
P Tratnkng will fi
Clar awEs .
Eadlia plants Al

E fier lniglsed
you enier the Army. Navy or Marines,

"1:|li"|:-la-|: Tmlnlnu: starts right at the hr'l of Radin. You
can't ged los My proved methods u-III o ihijert Scross 1o youl
in sul:pl.p. ulnlhltnl.ululxl:l.u' miyle, Yoo mrn .n.tlulllun Teasdin, Radin Set

Kegmle and Installntion Work, llﬁlnll-n’.‘ Hadia
Froguerncy Modtilatiom, Siannd Toael o
in on thé coming great e of Electr

ARN WHILE ‘l‘ﬂl.l LEARN
Along with your Training, you will Peceive my
Builders which can bring ¥ou in 6 pice profit shorily sfier you

miy LOUFES. opp THE FACTS ABOUT MY THAINING—Xo®  f]

[ TAKE THE FIRAT IMPORTANT ETEF

TOWARD THE MONEV-MAKING
Pnlurur‘:n:n:nnn ALL FEA

: FULLY EXPLATNED 14 BY

i, ETRATED FILE BOOE.

WRITE I‘ult IT AT ONCE.

TAut-Tankl,

I spravnErry Sprayberry,
Gi0-d University Place, N, W,, Washington 8, B, €,

Peane mah my FREE copy af “HOW TO MAKE MONEY IN RADIO,.

CADEMY OF RADIO, F. L.

Televisiai,
luu will be prepared (o cash

famous  Thisiness
hegin

5-|r":-'-"l.| |Il'-
I

REE lIII'- nw snd Exemikive
AMERICAN CXTENSION SCHOOL OF an
Bept. 3-8 B Esst Huras 8L, Chicage. 0L

JAW

Over1300 Standard, Classical and Teaching Pieces
lor plano, violin and volce in World Famous McKinley Sheet
Music and Book Editions... the teachers’ standard for nearly
hall century. Write foday for FREE catalog. Dept. 337A.

McKINLEY PUBLISHERS, Inc., 1507 E. 55th St., Chicago

Inventions Wanted
Patented or Unpatented

Inventione can now be snfely nold withoot patant=
ing exponaes. If yoo have m proctienl. useful iden
for smle, either unpatented or patonted, writo

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

Always write vour mame and full sddress elearly when

amswering advertisements,
PAINTING

EARN MONEY Forvrars

® No pravious training or talent neces-
snry, Unigue Stunrt System teaches you,
by mail, ?n 10 gimple, aasy-to-follow
lessons, to make
nmal @il lkenssssa.,
[or your every stepe
dy.

excellent charcoal
Deisiled guldonce
Send for free book

STUART
STUDIOS, tod

121 Wonument Cirele,
Please send me froe book mod outlie of lessons.

Rosm 653, lndianapolis, |rd.

T e e R P R i O] | | S g g Na
o R ——
AAATEEE i 2 i s baih v d ok d bR E R B A B R R TR e R
[ =) - SR L Himte Sireel — s == =
| RN | L‘:Il_ﬂ:l‘“l'll“ﬂl |-|r |..|uhl |:.u r||.l||:|:|' |l¢|lh1.rﬂ|__'—__ I'."!..I]I_ e Ko _
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TEN INCH SLIDE RULE

With Complete Simple
Instructions
for use! i

N !F!CIAI. BEEE
BOUND

$5,00
VALUE!

2::::1"0 nilt' alone _I_wtl.-ll'lh
" (MY, Logurithm Talsles
Mllagaifyin enat ThSe to ®1,00, Course

- 1
BOOK e . el T Indicatar is o inatruetied rih RS0,
'.-. iy Fiue Jonuin Tfiu :I..ul“ all  tree—come
i ¥ Tl de—
Boaled . for......
A-B-0C s 3 zga B
NO MORE 5 &K i

PENCIL & PAPER ERRORS

Dl} all kinds of figure work Im seconds instead of minutes. No more
wasted time. Mo more pencil errors. Mo mores headaches puz-
zlimg over ftormulas. Quick as a fMash you multiply—divide— “‘ii qunlf EUL'E

extract roots—I>ind ratlos and porcentagos—squares—aress of circles—vadil—
volume of prisms, cylinders, cones, pyramids, and spheres,

\ W 1'1_ 18 :lT /

NOTHING MYSTERIOUS—Anyone Can Learn, Quick ——2

Dan"t let slide rules scara you. Thero s nothing How to Use It Is so simpls that beginmers find It
mysterlous about thae allde rule &r {8 Wed. Amys :Ill'-. 11":11 .l: is ll-DI;!I'I;MrHIi H}it .llhpil'il:;ld mrlld-
he hns had 1 wer n walua or reviewlng probloms &
s Pt rman arlhmetic cn lear Tetiods it "the wark shests 413 Saswarbook
[ L Every word, overy diagram prepared by recognired
on the slide rule. awthoritles Inclueding swch practical men as Harry
This course of Instructlon—*""Tha Slide Ruls and Drell of Lockhosd Alreraft Corp.

Send No Money—JUST Coupon e e

WiLCoM & FOLLETT: Dopt. Z9

1255 §, Wabkach, Chicags, (S} 11,

?.'I'hlr ha Fuw '\Illgli Parle find How to Use 10" includ-
i,

anEwer Dok, and 107 M.nl:nhrlm
wilhh Lucite Muagvifving  Iadicator,

OH'T delay a day in getbing this course You don't nesd a comt mow. Mail the
of iaslruclian, It may be priceléis 06 coupor Inday with Yoir name and ad-
you 1] Hl'lnrnw gquick promotion, in- dress. Of you mend remittance, Wou wall
speciors, supervisors, set-up men, shop pave £OD charges and postage. OERer-
faremen must Know slide role use, Buki- @ wise, pet X |n COD sguare amd pay mail
nesaman, draflimen, Affduntants Adve man only SI.90 plud few Eonld poitage
howrg of Eime and awvolid costly errore amd COD charges whem Coursn |n-|:|u.d|n3
1

LD don i S0veT,

I enclose Fllln!llnlr Hhin OO, T will pay
il Angwer Kk and
".I";'MTE?EUJE :I.:n- with [ts wark sheets EEKIIEE?RF!';L d—t!rwrvﬁ-?:nur Moy [:I in full for g2 D 'I.",.:"'I".:'?" 82.08, pMus
and amswer book is worth from S350 to  will be refunded without guestion or ArECs.

&85 00, Yek JI wu gnt overyimimg for only .q-mhkle if oy return couree  and  role

2.98 including a 10 inch Mannheim  within ten days for any reasan whatewer. BRI i e e L e e e e

yee alide rule accurate emough for all You must mot delay. Our supaly of Free

practice uan and Tor mamy practical daily wifide rules & Flimited. Mail this coudpon

problems. Me exira charge for rFule. at ohiE. 0t o R o LR LR i e
WILCOX & FOLLETT CO" 1255 %ol ave. CHICAGO (5), ILL. } .. . ... ves.s BTATE.

BUILD THE BIGGEST $1.00 P!. HE IN U .S'

Huge 7-Ft. Super CONDOR Glider Soars for Hours

SLFONEEr, longer Nighis, more graceful lines, construction sim-
plified. Ensier than ever to baild. Kit E-5019, only. $l ug_,_,..--"""'f

Send S5¢ for new
Ho. 40 Catalog

b :~|-'1_ ‘Famous War Mudeh ()

y KItT7a—Messerschmi : .' mp— _,_.,_--—""d_
B s e E e Hurricane Wi Toiep-0 1 musting Each Only $1.50
|1 Dealer Car't Sapply, Orde Direct | " CLEVELAND MODEL & SUPPLY C0., 4508C85 Lorain Ave., Cleveland 2, Ohio

BRUSH PLATING OUTFITS|YOUR OPPORTUNITY!

. for autoparti, reflactors, Faucets, bicycles. . TECHNICAL BOOKS of All Publishers for Free Kx-
Mo tanks necessary. Fras particulars, amination. Write today for Free copies of catalogues,

GUNMETAL CO., AVE. M, DECATUR, ILLINOIS | MODERN TECHNICAL BOOK CO., 55 West 42 51, New York 18, N.Y.

#//

dl-n wod ﬂnﬂunq List and List ol Suuu-.-u.
Determine characleristics you wanl in a
metal. apply code listed. locate metal by
the corresponding code in list. Another
column gives instanl relerence to manu-
tacturer. Saves hours of searching for
special melals.

SEPARATE ALLOY METAL SUBGESTIONS
These loose-leal sheets comae froe
periodically. Complete with spe-

HOBART _Eieriribiiaed” | prmrarmms
HOBART BROS. Bz M-03, TROY, OHIO ; N ran {nfnurred mﬂ-‘ar?

: n'elliing should gwn. _fEQ_rﬂ-

ARC WELDERS

"Oma 0 Jha Werids Largesr BadlFers oF Arc arders ”

SEPFTEMEEE, 1943 414



CQuick, easy way

MACHINIST_

TRAINING

7-DAY FREE TRIAL &

MACHINE SHOP
TRAINING COURSE

FOR BEGINNERS & EXPERTS
WAR WORKERS & TRAINEES

Now, for the first time, the
warld of marhinery ia con-
eentrated Into 4 eamiplete,
d-YVolume Course. [t |8
vitnlly necepsary for all
Machiniste. It B8 also &
Tratnlmng Course for begin=
mwers who arg m'nlnlu el o
senk good DAy jo n Ma=
chine Shop Work.

HUNDREDS of DRAWINGS
—DIAGRAMS

-Wflllnn kin ---: -to—ander-

[ ach
Rhey dmetrrtaris T e
® Frofuse with ilustration.,
o ram, charts and valiaible

W Esavsia:Tallew and wnder-
|l..|nl. ﬂ!ﬂlhﬂ &l your pre-

‘lll pl-u--l madern machine
shop werk.

FROM RIGHT OUT OF
NATIOMAL'S SHOPS

al hulu:"I; r|||||[|.lln.| In

PARTIAL CONTENTS

Machine Tooh Completely Described
and Fully Demsrsirasbed
Messursmsents and Gage.
Drill Prew Opsrations.
Lathe Dperation.
Wity Machine: —&A1 T ypes.
Shaper s Planer Set-sp.
Flaln and Undverssl Grioders,
Bheeipring Reading & Drafting.
wi Meaharnic— What He Maust

,
How te Lay Dut Hales Por Dyilling.
hap PFrojecty—Layouk Fabricstion.
Lathe Cutiing Teoals and Grindimg.
il Jigs, Spesdy and Fesde.
Standerd and Dpan-Ghde Planeri.
Wenler Caliper and Depth Games.
Aamerlean Slandard Machine Tapsr

10 FREE GIFTS

I wou mall Coapon fwmediaisly,
wi'll ghvi Woi &bl ol oy, e
marvelons Deslline Lessons, and o

| 4 A Rossnkrans, Prasident Paite o |
Mationsl Scheok, Dept. K-3 Penny |
I lﬁl kﬂ—--“ Les Angeles I1, Calif, Foatcard I
whii :ll.-u mymalf in amy wg
i IERERERIIG i A SRR WY |
™ v i & WL Mor presspinsss), i1
| wither return Lhe ani. el o i warlinfimdl, El el i i I
i FI00 sl B30 % tnonth SAE] & Jotal o BIZAD s 1u {fimal paymens, i
: NAME.. R R P G S S S =
] ADDRESS |
: CETY ATATE =
| scoopation S e e .
]
: You may dedoet 11,38 W 5a 9
SAVE 109% il !
: privilee snd relund garmnee 1
e e s e o ———— T — ——— ————— i — ]
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Rich Rewards

Mojestic New
Industry Unfolded

The whole story now revealed by
noted atitherity describes many fas-
cinating and amazing experiments
in Plastica—iells of great oppertun-
ities “Now & Future,” Defense workers, farmers, execus
tives, and men with their eyes to the future will want this
wealth of new money-making inspiration and information.
SEND NO MONEY
Simply mail name and address and pay postman $2.00 plus
mail c.o.d. and postage charge upon delivery. (25c extra in
Canada} Return in ten days for refund if not fully satisfied.
Simply write “Send Lougee's book on trial,” giving your
name and addreas. Mail it today! You'll be glad you did it!

PLASTICS INSTITUTE

221 NO. LA SALLE 5T., DEPT. M-%« CHICAGO, ILLINOIS

Ma/;pfval(all
Frints P f

;. dgatt i

.1|- overy
of ¥

l|.|.|.ru|. HL'.;H.[H’L.

MATURAL COLORS TOO! Tmagine having i,'l:lur tnvorlte snap-
#lptg—your sweelheur s, baby's oF your own, sHown Ih natiril oel-
ore—In artlstle shapes pnd designs on whatever mpterinl used,
SEND MNe MONEY! Just rush your name and address Tor Introdise-
tary outflt. Encugh matertal to print and enlor 100 pverage =lEs
pietures, only $1.00. But don’t send a penny. Pay the postman
when G Vig=—plua 4 [ow O0nis postee You risk norhing.
It's guaranieed to work. Send teday. (Canada §1.25 M.O. only.)

L & M MFG. Ce., Dept. 261, Neave Bidg.. Cincinnati 2, Ghle

suwr ENGINEERING o

With A Chartered Educational Institution
Courses in ENGINEERING: Electrical, Clvil, Mechanical, Deafting,
Architectural, Steam, Aeronnotlenl, Radio, ‘:uucturni Mining, In=
dustrinl, Highway., FPetroloum, Merine, Chemical.

Courses in ARTS AND SCIENCES: :I’Iuilu:mE-Inr Education; Letters;
Publie Health: Medies] Jurisprudence; Psychology; Sociology;
Physica; Chemistry; Geology; Pol. Soience; Theology: Laws;
Business and Commeroe; Accounting; Mathematics] Statistics;]
Agrleul tere,

MoK inley-Rosaswelt Incorporated, 4810-TC, Sheridanm Road, Chicage

MOUNT BIRDS

Animals, Heads, Fishes, Peis: to TAN.
Be a Taxidermist. Profit and FUN.
H untm_du?w ywrwlunhl:ﬂlﬂl'ﬂlu.
sﬁ-":]lm “MUSED :ﬁﬁ

(1] I-ﬂ.l- —-!III
mounting for atham. INVES]

FREE BOOK ""“”’ 10 fine

cturea,
' NOW absolutely FREE. Wiite TODAY-
SHI‘ Postal TODAY for FREE BOOK. State AGE.

N.W. SCHOOL OF TAXIDERMY, Dept. 3376, Omaha, Neb.

LEARN AT
HOME TO

Always mlle your mname and full address elearly 'luh!l
answering advertisomenis,

POPULAR MECHANICS



smxou

INTRODUCING AMAZING

AUTOFYRSTOP

—ihe remarkable new combina-
tion automatic and manual Gre ex-
tinguisher and alaren that is set-
ting records. TREMENDOUS MAR-
KET. Sells on Z-minute demons
stration to defensze plants, homes,
sehools, stores, eic, LOW PRICED.
Big Profits, Write far
FHEE fucis, EXFERI-
ENCE NOT MNECES-
SARY. AUTOFYRETOR
CO., Dept, M-33,
2005 Washinglon Ave,,
PFhilsdelphia, Pa.

New 20th Edition. New Material on
Transmissions, Trucks, Tractors. 1488
PAGES. 4600 ILLUS. and DIAGRAMS.

Mow with milllons of ecnrs needing Fepairs

andl thousands «f men needid e da the work,

yirl necd the famous DYEE Auls Dook more

. than ever before.  Brand mew 208h  editian

i covers all principles, eonstructiion. repair, aids

H Justment, testing. trkibles and remedies of all

Caovers Dhnesol powerind cars and trucks,

fundnmentals of sircraft ebglnes and p.uLn.
Eor ChF specificalbons.

END B0 MOSEY,. W or DYKE'S

.tll['l:i Bk, Remle ttl ::lr Y :|||c|1,|_|-|ur| $F

plus postage an delivery, :an,g? back Lo o
ways b Bl satdsded,

GOODHEART-WILLCOX CO., INC.
Dept. 16, 2009 5. Michigan Ava.. Chicago

MEN:-16:50

PREPARE FOR A GOOD WAR-TIME JOB
.« WITH A PEACE-TIME FUTURE /

Trained Electrieal men are needed now. It's not |
how young you are, or how old you are, The question

is have YOU the training to hold a good war- tu:m: july
today—and to insure your futture after the war?

[ ELECTRICITY

IN 12 WEEKS
ON REAL MOTORS, GENERATORS, ETC,

COYNE TRAINING is easy, practical. Located in Chicago
heart of vast war industries, Covne has behind it 44 years ol
“know-how' in training su ul men. Mail coupon nowl

“Learn-by-Doing” in the Great Coyne Shops

Get peady for a big future the quick Coyne Way—hby motual
work on full-sizée electrical equlpment, noi by corre-
spondence, Learn wirlng, motors, power planis, switch=

sards, aolo and aircrafe electricity, refrigeratlon, air
ponditloning, BEe nn “All-Bound Electrical Man®* —pro-

pared for the hig opporiunitices!
Start Now—Pay Later[ ¢ __ .../ %yz 7
RADIO and

Cars.

T&E

_.1 s At

LINE-MDISE
ELIMINATOR

——r
Wnndnr Tom NOISE ELIMINATOR

Jusi pitech to your radio (long, Ehort wave)

nu! rnpn:r recepiion free from dl.llrlr:l.ln.]:
nd-Mo-Maney Py Fosrman

:;ﬂ- w ol B and wa'll send p-nnu:-m,

gﬂtum in 8 days for refund if not delighted.

WONDER-TONE COMPANT, Depd, 32, T078 N_ Clark 5t Chicaga, 1L

DHRFTSMEN
- NEEDED

My “Pay-Tuition-after-Gradu-
ation™ plan enables you Lo slart
rght away, and pay for yvour
tuition in casy paymenta wlen

finished. If you need parctime | ELECTRONICS
while here, 1'll belp you get it. | N ow |n¢!udel:l"
You Don't Need Experience | Mo cutra L&
or Advanced Education! | vatuabic :
eXCrm ol
Industry is ¢lamoring for Eﬂ_n:ny rﬁﬁfﬂfn‘%ﬂﬁﬂﬁﬁi |h: :I”':Tl :

more draftzmen for the

j-nb("'i h or advanord education owe their
n

has a fine jobh. Yes, more draftsmen aee peoded NOW, The
pay is gnod and the cpportunities for advancement grost.

Learn at Home in Spare Time

Itepin now to turn spare hours into nmnp,. Be a deaftsman,
the conmeoting link between s mechanic and an engineer,
Enjoy the wonderful opportunities for promotion that exist
now. No sxpericnce or artistle thlent is peeded. Yoo don®t
have to lesve your present jobwhile learning, Use spare time.

American Schosl, Depl DDHE, Drexel Ave. ol Hth 5L, Chicage, 47, L
Gentlemen: Send me FREE Information covering speelal traln.
ing In subjects checked below, No obligation on my part.

O Drafting and Design [ Electrical Englneering
for Men and Women O Diesel Englaesring

atart until plans are resent good joba to my eas field of
drawn. Buildings, airplanes, machines, E I‘.rj'BH:I*." Im::h*.!dl \'lﬂl}’{ I'|1:E|‘\I 1!1'."-
guns, tanks, bridges, all start on the draft- d:l Coyne boosters wherever portuni-
Ing board, Be it's no womnder that every good draftemsn I,l-ecl.nui]r:l.lkm“n] tlos!

SEND FOR FREE BOOK OF FﬁCT S!

Let me send you my big illustrated book showi how [

lml.p I:.uu pt thl: training you meed for o good ThI'?-:im-"-rivrul
L's FE — o obliga- "

tuun — no an.kﬁmnn will call.

Send coupon todayl

II.G.I.IH'II

CBYHE SEnooL

nE Strest.
prpt. ﬂ: T2 Ghisllill. Hlinois

H. C. LEWIS, President E
COYNE ELECTRICAL SCHOOL

0 Cost Accounting for O High School Course 500 5. Paulina St., Dept. 63-72, Chicago, 111

Manufacturing 0O Flastlcs Send me yvour Free Bool. Tell me about yuu:l Special
[0 Architecture and Bullding 0O Mechanical Enginecting Radin- F!Hr.mnlﬂ Training at no extra cost, and Pay-Tui-
O Aunromotive Engineering [ Aviation 00 Radio tion-after-Groduation ofer.

O Business Management O Shipbuilding

F—- T -
- s g ADDRESS . .o iie e s st aesameneeeenssas s
L g RS RER ST o vooe s

- - -]
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MASTERPIECE IN METAL

To the skilled metallurgists who have chosen its tough steels and
hard alloys, there is beauty in the Allison’s metals. * To the
seasoned engineers whose slide rules and drawing boards
have cr}-rsl:allizcd their dreams, the |:H:nurj.r lies in the desig’n
of the compact, smooth-working parts. % To the master

mechanics whose skill produces mirror-like surfaces
and precise fits, it is the superb machining thar
is beautiful. * But beauty is as beauty does.
* So to the pilot on the fighting front, the
sum of all this is the beauty of Fcrﬁ:rnn-

ance — the dependable, unfailing action
so vital to his mission and his safe
return.,  And to General Motors,
whose purpose was to produce
one of the world’s finest air-

craft engines, the beauty
of the Allison lies in its
record of accomplish-
ments on fight-
ing fronts that
circle the

globe.

ALUSON
P-35—Lightning
P-39—Airacobra
P-go—Warbawk
Pogr— :'rflu’.fd‘ﬂs

A compredrnmre bk let endidled ”.Jr'r_tihnr Power™
mary be abteined by writing : Koom 11230,
General Modors Bldy, . Dorroit 2, Mich,

DIVISION OF
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ALEUTIAN S
SPRINGBOARD

Light tanks rumble across the frozen fundra es U. 5. troops advance along chain of fog-bound Arctic islands

: AF‘I‘ER long iey months of sharpening

its elaws on the barren rocks of the
Aleutian Islands, the American eagle sud-
denly pounced on its monkey-like foe.
Military secrecy, as thick as the pea-soup
fog that usually shrouds the 1,000-mile
chain of islands stretching from Alaska to-
ward Tokyo, was lifted. The world got an
eyeful and Tojo got a million high explo-
sive and inecendiary bombs down his back
in a single month,

Things began to pop so suddenly—on
Amchitka, Adak, Attu, Kiska—that a lot of
people received the impression they just
happened over night.

But that claw-sharpening process, that
inching westward from Dutch Harbor
against almost impossible hardships will be
recorded as one of the epic?ugghs of mil-
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itary history on land, at sea, and in the air.

It's a story of hold Navy and Army pilots
who pressed on after the Japs through fog
and storm when gasoline gauges showed
they had barely enough fuel to get back to
base. Of Seabees laboring in sub-Arctic
blizzards to chip a toehold in the brittle
rock. Of ground erews working round the
clock to fasten torpedo racks under the
wings of PBY flying boats. Of combat
scouts who reconncitered in snow up to
their armpits or sloshed through mud to
their knees, often just one jump ahead of
the Japs. Of drenched troops who dashed
through icy waters in January to occupy
Amchitka under the Japs’ very noses, And
of naval units that pushed onward through
seas so wild that destrovers shipped water
}!uwn their stacks,
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sudden gusts of cold air
that whip over the frozen
tundra and change in a
twinkling from breeze to
hurricane, are minor an-
noyances compared with
the thick blankets of fog
that hide volecanic peaks
and offshore reefs. The
fog makes navigation in
the air or on the sea a
nightmare,

Half of the time the pi-
lots don't bother to wear
parachutes because they
fly so low they wouldn't
open anyway, Besides, in
the bitter cold Aleutian
waters a man can only
live 20 or 30 minutes.

The foul weather, of
course, plays no favorites,
but since the attack on
Dutch Harbor in June,
1942, the Japs have been
on the defensive and we
the offensive. Any arm-
chair strategist will tell
you that bad weather is
more favorable for defen-
sive than offensive action.

Lt. Gen. Simon Bolivar
Buckner, Jr chief of the
Alaska command, insisted
on an offensive position
from the start.

“If you've got to kill a
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rattlesnake,” he says,
“vou don't wait for him
to strike—you smash his
head.”

Gen. Buckner was
largely responsible for
the Japs' first big surprise
in the Aleutians. Right

Cuitch Harbar {

e me,

This map shows the strategic location of the Alsutions with Attu just 765
miles from big Jop novel bose ot Poromoshiri, 2,005 miles from Tokyo

Working as a single hard-hitting ma-
chine, the Navy and Army forees conspired
to hand Tojo his most unpleasant surprises
since Midway. Our Aleutian fighters have
had to battle not one, but two treacherous
enemies—the weather and the Japs. They
all agree the weather is far the tougher foe,
The pilots, who ought to know, call it the
worst in the world.

“We've got landing strips where the wind
blows west on one side, east on the other—
and that's no joke,” said one pilot.

“The rain here comes down sideways,”
observed a bombardier. “It begins to fall
over Siberia, but it lands on us at 60 miles
an hour,”

But the rain and the williwaws, those

2

after the attack on Pearl
Harbor he predicted the
Japs would strike at
Alaska through these islands. He described
this area as a neglected military stepchild.

There was a time in the early days of the
war when men in high places viewed the
Aleutians through the eyes of old-fash-
ioned mapmakers. They were the same
men who for years had ignored the Jap-
anese fishermen swarming about the tiny
voleanie islands, making maps, taking
soundings and studying the weather.

The Japs knew more about the Aleutians
than we did when war broke out. They
had no illusions about the strategic value
of the islands which lie in the direct circle
route from Tokyo to our mainland. The
heart of Japan iz only about 2,000 miles
from Kiska and the big Jap naval base

POPULAR MECHANICS



of Paramoshiri on the
northern tip of the Kurile
Islands is some 765 miles
from Attu—an easy stride
for a long range bomber.
Tojo, too, was aware
of possible Russian re-
actions in regard to the
Aleutians. If the U. 8.
held this frosty trump
card, Tojo probably
feared the Russians might
be inclined to get tough,
might even consider an
Allied air base in Siberia.
Now if Japan held the
Aleutians, well—it was
worth a try. And every [
healthy Jap liked to ©

dream about bomb ing Army ond Navy expeditionary force landing on Amchitka, 62 miles east of
Los Angeles and Chicago Kiska, after hazardous trip through storm that kept Jap planes grounded

from a base in Alaska.
Gen. Buckner's agitation result-

ed in the formation of the “Blair

Packing Company.” To Japanese
spies this was just another salmon
packing outfit being set up by the
unsuspecting Americans on Um-
nak Island just west of Dutch
Harbor. But the only fish the Blair
Company was interested in were
tin ones, shaped like torpedoes.
Ships carrying heavy crates la-
beled “Blair Packing Co.” were
unloaded at Umnak. Instead of
holding cannery machinery the
crates were bulging with all sorts
of military supplies. The ruse
worked, and a secret base bristling
with antiaireraft guns and crossed
with runways for fighter planes
was established. Until then our
only air protection was PBY flying
boats which were designed for
leisurely patrol and not combat.

S e R TRk
Framed beneath wing of Navy PBY, o P-40 fighter prepares to
take aff fram Amchitka. Belew, small boats bring troops ashore
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The “Blair Packing Company"” is credit-
ed with saving Dutch Harbor and probably
Alaska, When the Jap invasion fleet ar-
rived in forece, with at least two aireraft
carriers, several destroyers, cruisers and
troop ships, the Nips had every reason to
believe their attack would be a success.
But when the Jap planes came roaring in
over Dutch Harbor they found themselves
suddenly attacked by U, S. P-40 fighters
a thousand miles from where any land
based planes were supposed to be.

The surprised Japs lost about 40 planes
in their first attack. The invasion fleet, it-
self, at one time only a hundred miles from

Something finally stopped a jeep—spring thaw in the Aleutians. Here one is being towed out of muck

Knea deep in Amchitka mud, soldiers joke over baseball gear

Dutech Harbor, would have been
blown out of the sea except for the
weather. PBY patrol planes would
contact the fleet from time to time,
but due to the fog it was impossi-
ble to maintain the contact long
enough to summon bombers. Some
bombs from roving planes struck
near enough, however, to scare
the Japs off. They backed up
nearly 700 miles west to Kiska.

The Jap fleet had submarines
along, too. One day when Lt. W. N.
Theis was out patrolling in his
PBY, he was surprised to see a Jap
sub surface below him. He dived
on the sub and the bomb fastened
to a rack beneath his ship oblig-
ingly released itself. The bomb,
fused for impact with a solid ob-
ject, exploded—good evidence of
a hit. A few weeks later another
PBY scored direct hits on a sub
which was then sunk by gunfire
from a destroyer. Earlier, the sub had
torpedoed a tender used for refueling fly-
ing boats.

When the Jap expeditionary force was
discovered on Kiska and Attu, the PBY
pilots set forth on one of the most amazing
aeronautical feats of the war. They dubbed
their outfit the “Kiska Shuttle Service” or
the “PBY Interceptor Command.” Ewvery
available plane was pressed into service
and the crews, both air and ground, worked
night and day. One young pilot flew 19%
hours out of 24. The men flew through fog
and darkness. Torpedo racks were at-
tached under the wings of the big amphib-

1
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ians. They bombed every-
thing in sight on Kiska
and in the harbor there,
and all ships encountered
along the way.

The pilots made their
daring attacks by diving
through the overcast at
the unheard of speed (for
the flyving boats) of nearly
300 miles an hour. The big
ships would plunge
through the fog into the
clear over the Japs, the
bombs would fall away,
and it would take both pi-
lots to pull the plane out
of the dive. The ships'
wings would flap like a
seagull's under the tre-
mendous strain of doing a
job for which they were
never intended. Nobody
knows how they managed
to hang together.

During the first days of
bombing Kiska, some re-
inforeements arrived from
bases on the western U, 5.
coast. Many proceeded
directly to the attack
without removing person-
al baggase after the long
ferry flights. One FBY
squadron was over Kiska
four days after leaving the

(Continued to poge 158)
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Keith Wheeler, foreign cor-
respondent, gets an interview
from the owner of only wash-
ing mochine on Amchitka,
Tent covers a shallow dugout

Left, Mavy pilet returning
from routine patrel flight
walks through blizzard to-
ward his tent. U. 5. airmen
say weather is world's worst

Hordy infantry unit (below)
fires o practice shat. When
they londed on Athu, groups
like this ene had te flush
stubbern Jops from foxholes
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Arctic Winds Run Washer for Men in Aleﬂtlans

Correspondents in the
Aleutians battle area off
Alaska write home about
the heavy winds prevail-
ing there, but it took an
inventive soldier to put
these arctic gales to work.
He devised a windmill
washing machine, out of
a fuel drum and boards
from packing cases, with
a chain and sprocket to
deliver power to wooden
Eaddiewheels in a wash

ucket. When the wind
turns the windmill, the
paddlewheels beat his
clothing clean. His inven-
tion retained its popular-
ity until electricity was
supplied the encampment.

Ho blue Mendays in Alsutians
when wind is the Inundrymun

Mublle ‘155’ Knocks Out Tanks Mnre Than % bhles Awa*f

Match for any tank now
in use is the Army's M-12,
an all-purpose 155-milli-
meter gun mounted on an
M-3 tank chassis. De-
scribed officially as a gun
motor carriage, the weap-
on attains the speed of a
medium tank. It throws
a 95-pound projectile
more than 10 miles, and
could destroy a tank—or
even sink a heavy cruiser
—at that range. Its mo-
bility gives the field com-
mander a higher fire po-
tential in less time than LRGN T A ; )
before thought possible, Rough en enemy armer is this gun, propelled at lglnﬂl of a modim -mnlt

Sentry Box Mounted on TmckﬂCEflsm Gives Guard Wider Range

Guards are rushed to any danger area
with a portable sentry box mounted on a
Dodge chassis. The regulation box is erect-
ed on a platform completely surrounded
by a safety railing and has screened win-
dows on all sides, providing excellent visi-
bility. The soldier on duty during bad
weather is afforded shelter and at the same
time can keep a sharp lookout. The mobile
sentry box was developed by the automo-
tive department at Newark Army Air Base.

Safety railing surrounds the sentry box,
which con be rushed to any danger area
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Russ1an Rocket Guns Hurl a Barrag

Rocket throwers, one of
the most secret of Russian
war weapons, are fired by
remote control. These
weapons, whieh hurl a
steady stream of self-pro-
pelled shells, played an
important part in the de-
fense of Stalingrad.
Mounts for rocket guns
are lightweight because
there is little recoil in fir-

"

AN

229
f She]ls

Operated by remete contrel and with light-
weight mounts that con be moved sasily,
Russion rocket guns fire stream of shells

ing and they can be moved about easily.
Several tvpes of rocket throwers have heen
developed by the Russians, including one
that consists of little more than a rail under
the wings of Stormovik fighter-bombers.
The rockets are aimed by diving the bomb-
ers, The British and Germans also have
rocket guns in service, details of which are

closely guarded.
J THe

Earth Curve Table Shows How Far Airplane Pilots Can See

Pilots of a Flying Fortress cruising at
25,000 feet can see right into Germany be-
fore they are out of sight of England’s
Channel coast, according to a formula
worked out by Pan American Clipper cap-
tains, By elevating yourself, vou can
right over the curvature of the earth. Ae-
tual curvature of the earth for the first mile
is about 9 inches, and the dip increases
thereafter at a rate approximately equal to
the square of the distance in feet. By mul-
tiplying the square of the distance in miles
by .67, you can find how much the earth

has eurved under at the distant point. For
instance, the surface of the earth 10 miles
from where you stand is 67 feet lower than
you are, On the sea’s surface, at eyve level,
yvou can see only 2.9 miles. On land, this
varies with your altitude and the altitude
of the object you are looking at. The Clip-
per captains’ formula shows the range of
vision is eqgual to the sguare root of the
altitude multiplied by 1.225 miles. Thus,
given clear skies, you can see 122.5 miles
from 10,000 feet, 150 miles from 15,000 feet
and 194 miles from 25,000 feet.

FEET

1 e ) =
— gl P 8

Given clear skies, the chort above shows the distance in miles that a pilot can see at varying altitudes
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WDDDEN pegs to plug bullet holes.
A mirror for signaling airplanes.

Hooks and lines to catch fish.

These are some of the things that sea-
men who have had to spend weeks in life-
boats would have given an eye to possess.
Their suggestions have been adopted and
now wooden pegs, slg:ml mirrors, and fish-
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LIFE
ON A RAFT

Cadets an life raft flash mirror to sig-
nal rescue plana, Laft, :pq;i:ﬂ gear in-
eludes whistle, red Aashlight and knifa

ing kits are standard equipment
on lifeboats and rafts.

In times of peace a lifeboat sim-
ply kept you afloat until a rescue
ship reached vou, a matter of
hours or a couple of days at most
It was an adventure to talk about
afterward with few hardships at-
tached to it. But under war con-
ditions rescue is not always cer-
tain. Survivors on a raft may drift
around for weeks before they are
found. Those on a lifeboat may
have to rescue T.]"I.'l:!tn.‘-i-l".].".'t!:i, .-5.:-1i.]1n|,;
hundreds or thousands of miles to
safety.

Already dozens of stories have
been told of the heroism of men
who have lived through the hard-
ship and torture of weeks in
cramped boats. They shiver with
cold and exhaustion at night, bake
under the sun during the long
daylight hours. Rations diminish
and they limit themselves to a mouthful of
food and a swallow of water per day. Cap-
tain Bligh's famous feat of sailing thou-
sands of miles in a small lifeboat 150 years
ago has been duplicated or bettered several
times recently. Modern seamen have the
same stamina and tenacity that their fore-
fathers had.
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Captain Eddie Ricken-
backer and his men ecould
have been rescued a few
hours after their plane was
forced down if there had
been a radio transmitter on
one of their rubber life rafts.
In fact, a radio for just that
purpose was being designed
and built while Rickenback-
er was drifting around. The
compact transmitter sends
out an automatic SOS sig-
nal and its antenna may be
. raised by box kite or hydro-
gen balloon. A rescue plane
uses its own directional loop
to guide it to the spot.

But few lifeboats of sur-
face ships are equipped with
radio. The cruel common
sense of war has decided that
it is better for a handful of
survivors to take their
chances with the sea than to
attract other ships to the
spot, possibly causing more
sinkings and greater loss of
life. Instead, lifeboats and
rafts are equipped with gear
with which to attract the at-
tention of ships or planes
that happen into the vicinity.
The equipment includes
bright orange distress flags,
smoke pots that set up
clouds of orange smoke,
large polished metal mirrors
to attract attention by their
flashes, and pistols for firing
rockets after darlk.

All sorts of emergeney
equipment not used before
are being placed in lifeboats
these days. You need oint-
ment for cleansing fuel oil
from the eyes of men who
have swum through the
stuff, you need whistles and
lights that men can attach to
their life jackets so that they
can be found after dark.
You need safety matches in
a waterproof container for
warmth and cooking if you
happen to land on a desert
island or uninhabited stretch
of coast, All of these things
have been suggested by men
who suffered from the lack
of them. The whistle and
lamp are attached to a life-
jacket by a stout cord that

carries a heavy clasp
knife. The lamp consists of
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Merchont marine cadet, his
foce smeared with fuel oil
from the wreck, steering life-
boat. Below, applying sint-
ment to syes of rescued sailor

»

Seaman (below) firing distress rocket from lifeboat ofter dark in
effort to atiract ships or plones. Its glore con be seen for miles




Off for all-night drill in
a lifeboat, codets of the
U. S. Merchant Marine
man oars like wveterons

Right, pounding wooden
pegs into bullet holes in
a lifeboat. Pegs were
suggested by survivors

Below, marine chstacle
eourse simulates the inte-
rior of a torpedoed ship.
Mote the sloping “decks"

a plastic battery case with
a red transparent screw
top. Twist the top to the
left and the lamp turns
on. Bobbing in the sea, its
red gleam can be spotted
a quarter of a mile or
Imore away.

Chemical flares that
you could toss overboard
for illumination when you
had to abandon ship used
to be provided. But the
open flame of the flare
sometimes set floating.
fuel oil or gasoline on fire
so electric lamps are now
used instead. Such a wa-
ter lamp hangs upside
down in its bracket until
it is thrown overboard. A
weight in the bottom then
turns it right side up and
a gravity switch automat-
ieally completes the cir-
cuit, turning on the light.

Not very long ago life-
boats were stocked with
a handful of dry sea bis-
cuit and a quart of water
per person of capacity.
These meager rations
were hardly enough for a
couple of days. Today
concentrated foods rang-
ing from special chocolate
bars and malted milk
tablets to pemmican are
placed in every lifeboat
and raft, as well as more
copious stocks of drink-
ing water. Most ships
carry small barrels of
drinking water on their
topsides asz well, to float
away if the ship is sunk
and then be picked up by
the lifeboats.

You ean drink a fish as
well as eat it, so hooks,
lines, sinkers, and baits
are now placed on boats
and rafts. In the fishing
kit are instructions, print-
ed on waterproof paper,
that tell how to catch fish,
how to live at sea, and
how to survive on a des-
ert island. A medical kit
and a small repair kit are
also carried.

To drink a fish you chop
its flesh into small pieces,
place the pieces in a cloth,
and squeeze out the juice.
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A fish will yield up to more than
10 pereent in juice, and this is
good to drink. Men have con-
sumed nothing but fish juice and
abandon-ship rations for 10 days
in tests and have thrived on the
fare. For centuries men have been
seeking a practical way to convert
sea water into water that can be
drunk without harm. A chemical
mixture recently devised by Dr,
Alex Goetz of the California Insii-
fuie of Technology seems to be
one answer to the problem. In-
jurious salts and substances in sea
water are precipitated out of the
liquid in a period of two hours. A
box of chemiecals not much larger
than a package of cigarettes treats
two guarts of water.
Improvements to emergency
equipment start with the lifeboats
themselves. Often it has been im-
possible to launch some of the
boats when a doomed ship lists
over to one side. The boats on the
high side can't slide across the hull
to the water. So now lifeboats
have metal tracks on their sides
that help them skid down the slop-
ing hull. Lifeboat bottoms now
have handrails to which survivors
may cling if the boat capsizes,
Sometimes a torpedoed ship
sinks so rapidly that there is no
time to launch the boats. To meet
this emergency, large life rafts are
suspended above deck in chutes.
Cut a rope and the big raft plunges
over the side into the water. It
always lands right side up because
both its top and bottom are the
same. Food, water, an orange
distress flag, and other equipment
are stowed in the center of the raft.
Both hboats and rafts have
weather curtains that may be
raised against spray, and the cloths
are colored bright yellow so that
they may be sighted easily by res-
cue vessels, Lifeboat sails are eol-
ored red for the same reason. One
more suggestion by men who have
had to sail in them is that lifeboats
be fitted with deeper keels so that
they could be sailed across the
wind as well as down wind.
Enowing how to handle your-
self in an emergency at sea is so
important these days that cadets
of the United States Merchant Ma-
rine are trained, as part of their
instruction, in the details of how
to abandon ship and how to make
the best of it in a lifeboat. While

SEPTEMEER, 1043

Cadets of the merchant marine learn many ways to abandon
ship. Here they are descending by ropes to lifeboat they have
lowered. Below, seaman firing a distress rocket from Very pistol

11



Cadets overturning a lifeboot so they con proctice
righting it. Right, turning erank on SOS radio trans-
mitter sends autematic distress signal from life roft

attending basie school they rehearse on a
marine-type obstacle course. This is a
framework with its top 30 feet above water
with ladders, steps, cargo nets, and sloping
platforms. It represenis most of the con-
ditions that men inside a sinking ship
might encounter in making their way up
to the deck. Clad in life jackets, the cadets
clamber to the top of the structure and
then plunge overboard into the water,
Sometimes the drills on this obstacle course
are held at night.

Spending a night in a lifeboat at sea, too,
is another part of the cadet training. Some
of them get seasick, some get wet and cold,
znd all get practical instruction in han-
dling the boat. Watches and lookouts are
set, a guard is put in charge of the sup-
plies, and the sail is rigged. The cadets
learn how to handle the boat in a heavy
sea, how to take advantage of currents,
how to avoid exposure, and how to use the
equipment on the boat. Small amounts of
abandon-ship rations and half a cup of
water per man are doled out to them.,

When they return to port next morning
they've had a taste of what others have
gone through and what they may have to
go through themselves.

-y
Clothesline Guides Air Cadet in “Postage Stamp”’ f/and‘;:n/;

= Clotheslines draped
with colored flags and
suspended 10 feet above
the ground are used by
the Army Air Forces to
teach flying cadets to
make “spot” landings.
Pilots attempt to glide
their ships over the line
and bring them to a halt
within 250 feet. This
teaches the men to avoid
coming in at a steep angle
which results in a long
roll. The line is made of
cord which breaks easily.
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Helicopter Lands on Freighter in 20-Foot Space

Challenging the jeep
for its ability to get places,
the Sikorsky helicopter
has been approved for
antisubmarine serviece
after successful takeofis
and landings from a 20-
foot-square area on the
deck of a ship on Long Is-
land Sound. Equipped
with pontoons, the R-4
helicopter adopted by the

rmy Air Forces can be
used aboard Liberty ships
as a defense against sub-
marines. In sub-infested
waters the helicopter can
hover low over the sea to
spot the raiders, or take
off in a hurry to inspect a
suspicious oil slick. Tests
conducted by the Mari-
time Commission showed
that the helicopter's slow,
vertical descent will probably enable it to
make a safe landing on a freighter in fairly
rough waters. Aside from its ability to rise

“Postage stamp” londing on deck wins helicopter role in fighting subs

or descend vertically, the machine can
move forward, backward or sidewise or
hover motionless a few feet above deck.

[ L

Sea Water Made Safe to Drink by Chemical “‘L‘réq Salting’

For the first time the “water, water ev-
erywhere” that torments castaways adrift
at sea may be made safe to drink without
distilling. The new method of chemical de-
salination, or “de-salting,” promises to

Bags used to purify water ore slung from maon's neck

SEPTEMBER, 1043

eliminate thirst as a
Heretofore, the only way the chemiecal-
burdened waters of the ocean could be
made potable was by distillation, impossi-
ble in a small boat. The new equipment is
designed especially for use on emergency
craft, such as the rubber life rafts carried
on planes, on which it is impossible to store
sufficient quantities of fresh water. The
deszalination equipment consists of two

chemical compounds, compressed to soap- .

bar size, and four plastic bags, each with a
capacity of slightly more than a quart.

Eleven parts of drinking water have been :7

obtained to every part of chemical. Under

ideal conditions this could be increased to N

17 to 1, say experts of the Ij%ﬂgm_al s
‘_Reseamh Institute, who developed it. The oy
Four plastic bags are worn around the neck. 1\ )

The first chemical compound is dissolved -
in sea water in one of the bags. This pre-
cipitates several elements in the water.
Next the survivor pours this mixture into
another bag that contains a filter sack. At
this stage, the product is saltless, but still
too alkaline for safety. He empties the wa-
ter into the third bag, and dissolves therein
the second chemical, and finally, filters it
in the fourth bag, when it is ready to drink.
If necessary, the procedure could be car-
ried out with only two bags, provided each

contained a filter sack. ; L
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. Extension of weotertight bulkheads permits control
of baolance

2, Wotartight "E" deck
3. Storbeard wing tonks fleoded fo weight upside of
ship
4, Air fanks
5. Promenade dack
&, Mued botiem line
il 7. Rock shelf on which ship pivels
Fhews 8. Shoring between main and premenode decks
r_ o strengthens lotter ogoinst pressure of outside wo-
sk tor os imterior woter is ejected
i .
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AME}NG the Navy's wartime laurels will
be one not achieved by gunfire but by
engineering skill—salvaging the U.8.5. La-
fayette, former luxury liner known as the
Normandie. The job of righting some
54,000 tons of ship from between two piers

14

. Hoze lines cinrﬁng wofar

10. Centrifugal pumps

17. Submerged pumps

12. Air liflts for removal of mud

13. Divers removing debris end potching submerged
hwll

14, Superstructure outlined in white wos remeved fa
reduce waight on port side

15. Carwalk u|nng hull from which workmen reach in-

terior, and which is base of oir compressors, fire
fighting equipment, efe

in New York harbor is called the most
complex salvage operation in history.
Think of a box that has shipped enocugh
water to tip it over nearly on one side. If
water is removed from the underside and
forced into the upper side, gravity will tip
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. Part of pier may be removed to reduce danger of 19,

crash as ship rights self

e .5hi|.}'5 double bottom buirlg flasded to increase
weight on storboord side

. Bulkheads extended from "C" Deck to Promenode
Deck

it back to an upright position. First, 29,000
tons of superstructure and fittings were
removed and tons of mud. Watertight com-
partments had to be built to adjust water
weights across ship as well as fore and aft.
Original bulkheads rising only to C deck

SEPTEMBER, 1943

Schamatic view of single bulkhsaded compartment
showing isolation of water from other sections,
with portholes and hotches sealed against inrush
of water. This is approximate site of areo light-
ened ta neviralize 1inl|.ing of stern aos 5h'r|-:,-. |.riv|315.
on rock shelf.

were continued up to a new top deck.,
With the installation of the pumps, engi-
neers began the task of lichtening one side
of the ship while adding weight to the
other—an operation made more difficult
by the ship's pivoting on a rocky shelf.
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error and Ray Sight-in Rifle
Without Flrmg Ammunition

Sighting-in rifla
by light ray, left,
Bore plug, balow,
contains mirror fo
reflect the beams
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q L B4
B

| 3 A

Garand rifles can
be sighted precisely
without firing a shot
by use of a mirror-
light ray device de-
veloped by the Gen-
eral Electrie Com-
pany, Formerly up to
13 rounds of ammuni-
tion were used to sight
each gun, and two men and a 100-yard rifle range were
required. Now a girl worker can do the job at less than
two minutes per rifle in a room the size of an average kitch-
en. When sighted by the optical gauge, the rifle “fires” a
light ray at a mirrored target. The ray is caught by another
mirror on the gauge equipment at the operator’s eye level
and thrown ento a ground glass sereen in the image of a
cross. Superimposing this image upon a fixed cross on the
ground glass correctly positions
the rifle, and the gun is then sight-
ed by adjusting its rear sight so
that its shadow, magnified 25
times on the sereen of a projector
directly above it, is in the same
relative position as the shadow of
the front sight, similarly magnified
on another projector above that
sight.

7 cds/
Huge Piles ‘Copperplated'
To Balk Boring Worms

Termites that attack timbers
treated with a special “electro-
plating” process come away with
skinned noses and the wood is left
intact. The electrolyte consists of
a copper sulphate solution. After
a log is peeled and cleaned, longi-
tudinal slots are cut in the timber.
Bare copper wire is stapled into
these slots which are about eight

inches apart. Then the log or pile MNavy dithes must be durable,

is immersed in an ordi-
nary electrolytie tank
containing the copper
sulphate solution. The so-
lution permeates the out-
er shell of the wood as it
seeks to establish contact
with the copper wire
which acts as the true
cathode. Before this proe-
ess was developed by the
Olympia W Preserv-
Wg_ Company of Olympia,

sh., piles were soaked
in a copper sulphate solu-
tion which failed to pene-
trate deep enough for a
lasting effect.

1
d )
Non-Slip, Non- D(nf} '

\Cup and Saucer
\aF Used by Navy

Specifications for the
li_.nll.r'.c] States Navy now
require durable dishes, to

" reduce the amount of

breakage—which pre-
sumably could be high in
rough seas or under the
shock of combat—as well
as to conserve vital met-
als for more essential
wartime uses. A feature
of the fighting ships' new
table setting is a plastic
cup and saucer, said to be

non-sl.lmeg and non-
dripping.’

Inset, nonslip cup and saucer

16 4 et h%pnpmn MECHANICS

S P P
{ L] f"’r . A‘ %
'I.//;-J ii'fﬂ'r‘é'y/[,u __Mc.{qn}‘:.- P A
L # -

s

i

e

2

F A o
fpe et Mot X



3
!

y bt

¥y

[}

Tele/f ope Shows Plane Tlre 5 Centnfugaf éulge

Design of entire air-
plane wheel assemblies
may be affected by the

amount of radial growth™

of the plane’s tire in op-
eration. To test the
amount of this growth
under simulated opera-
tions, B. F. Goodrich Co,
has developed a machine
1o whirl an airplane tire
at high speeds. A scale is
set up behind the {ire,
and an operator sights
through a telescope to
mark the spot at which
the outer circumference
of the tire hits the scale,
As the tire's revolutions
are speeded up, new read-
ings are taken, and the
difference in scale read-
ings is the amount of ra-
dial growth,

In ectual operations, an
airplone tire “grows" ro-
dially. This testing de-
viee enables designer 1o
measure this growth on a
seale seen through a tel-
escope while tire whirls

Rangers Use Tight-Rope Bridge in Graduatmn Test

Neither piers nor pontoons are needed
by Uncle Sam's ace shock troops, the bat-
tle-proved Rangers, to force the crossing

SEPTEMBER, 1943

of a stream in the face of enemy fire. As
part of their “graduation exercises" after
a course in Ranger tactics, members of a

motorized division strung
an improvised bridge,
made of one rope for a
footpath and two others
for handholds, connected
by rope crosspieces, to
span a stream in the face
of simulated enemy de-
fensive shelling so realis-
tic that explosions in the
stream enveloped them in
manmade geysers.

With one rope for a fool-
path and twa more used as
handhelds, U, 5. Rangers
bridge @ stream during a
gradualion exercise, as a
water geyser douses them
from simulated shellfire

17
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U, 8. Nnvy photos
Small Jap flags on conning tower and beards of this U. 5. sub
crow spoak volumes. Below, diving bell trains crew to escape

@y

13
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"l"H:E American submarine was

inside Tokyo bay. The skipper
decided he'd better get out of there
fast. So he gave orders to surface
g0 he could take one last look-see
before heading back home.

As his periscope broke the sur-
face, he saw he was near a Jap-
anese shipbuilding ward. Closer
inspection revealed an enemy air-
eraft carrvier under construction
and almost completed.

“Good Lord,” he said breath-
lessly to his executive officer, “the
Japs are getting ready to launch
that flat top. I'd like to stick
around for awhile. , "

The exee said, “Our supplies are
getting low and it's dangerous to
stay here too long.” And then add-
ed, “But I'm with you. . "

For three days the American
submarine hovered near that Jap-
anese shipyard, watching and
waiting,

At last the launching was about
to begin. The Nipponese vessel
was draped with ribbons and flags.
Silk-hatted, slant-eyed dignitaries
gathered at her bow. The Amer-
ican crew was tense as their com-
manding officer peered intently
through his periscope at the scene.

As the enormous Japanese ear-

POPULAR MECHANICS



rier began o rumble down the ways, the
submarine skipper said crisply: =
“Fire One!" v
The first torpedo roared out of its tube,
followed by three more. As the Jap flat
top entered the water, two of the tin fish
found their mark. With a tremendous
explosion the new carrier continued
straight to the bottom of the harbor.
Such is an unofficial story that has
been circulating since shortly after the
war began. No Navy officer will swear
it's true—but it might well be.
Submarine men belong to an arm of

Right, each torpedo on flag held by two members
of sub erew denotes ane sunken Rising Sun vessel

.;n."'" L : Bolow, with, *hall‘.} \rlr:lnﬂel-
I & i recorded nlhw the lmen
1 1”" ?, I prnud th.rrn Iln_
4 y ,l.'"' !
g, ]
§
.
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Training sub gets under way at New London, Conn.,
as Diesel engines roar and exhaust pours from ports

the Navy known as the “silent service.”
They're a taciturn, close-mouthed lot,
Thev're picked for their cool courage, their
dependability, their calmness and their

self-possession. Such men do not do much

boasting,

But more than that, the nature of their
wartime job lies bevond the newspaper
headlines and radio loudspeakers, Subma-
rines must operate in secrecy., When one
of them sends an enemy vessel {to the bot-
tom, there is nobody to applaud. And when
one of them goes down by mine or depth
charge, news of the loss is withheld.

In spite of the fact that it is difficult to

19



When order is given to “lay
below™ trainee leaps toward
ladder. Right, picture mode
by periscopa of a Jap victim

get any real news on the
activities of the “silent
service,” a few wyarns of
real courage and heroism
have come back from the
Pacific.

After the attacks on
Pearl Harbor and Manila,
American air and surface
power was seriously crip-
pled—at least temporari-
ly. But the submarines
came out of their corner
swinging.

Admiral Chester Nim-
itz said recently:

“From the very begin-
ning, our submarines
began taking a toll of
Japanese merchant ship-
ping and an occasional
man-of-war. And as our
submarines inereased in
numbers, the rate of en-
emy sinkings increased
accordingly.

“As we moved nearer
to his shore installations,
our meetings were more
frequent, almost a daily
occurrence, Our subma-
rines have given an ex-
cellent account of them-
selves.”

When the U. 8. fleet

Operating intricate controls
of the four tubes inside the
torpedo room of U, 5. raider

20

was attacked at Pearl Harbor
and Manila, the Navy had all
its submarines in service.
Another 73 were being built
while another 23 were on or-
der. Since then, an unspeci-
fied number has also heen
ordered.

Details on submarines are
meager, and beyvond a few
eneral facts the Navy says
ittle about its “pig-boats.”
Most modern American sub-
marines range from 1,500 to
2,000 tons and are from 250 to
300 feet in length. Speed is
from 20 to 22 knots while on
the surface and from 9 to 11
knots under water. From 40
to 65 men make up a crew.
Armament usually consists of
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a single 3- to 5-inch deck gun,
antiaircraft guns and 6 to 12 tor-
pedo tubes,

In Manila bay, submarines per-
formed yeoman work. While Jap-
anese bombers flew over by day,
the subs sank to the bottom. At
night they would rise to the sur-
face to load their precious cargoes.
When Manila fell and the Ameri-
can forces moved to Bataan and
Corregidor, it was the black-
hulled American submarines that
carried most of the food and am-
munition to the Army.

After the surrender of Corregi-
dor, American submarines were
forced to seek other bases from
which to operate. They found
them all right and since then have
played an important part in the
sea battles of the Pacific.

Lieut. Frank Lawson was aboard
one of the American submarines
which left Manila for another base,

SEPTEMBER, 1943

Harrison Miller painting, from U, 8. Navy
This “fish eye” view of torpedo fired from sub undersen is
o favorite pointing of men in the service. Below, trainee
in New London school tank comes up line with Momsen lung




The hondpicked members of every U, 5. submarine ecrew learn how to make
Hore traines is leaving diving bell

their escape from siricken raider,

Shortly after the underseas boat had put
in at the new base for re-conditioning, it
was greeted by a 500-pound Jap bomb
which was dropped on a pier several hun-
dred yards away.

The submarine submerged immediately
and gun crews manned machine guns from
the deck, which remained awash. The dive
bomber was driven off before it could do
any serious damage.

Then the American “pig boat”
went hunting Jap ships. The first
night out, the sub surfaced right
in the middle of a large number
of Nipponese vessels.

“Fortunately,” said Lisutenant
Lawson, “we were well protected
by foggy weather. The Japs didn't
see us but we could distinctly see
the silhouettes of their vessels, So
we picked out the two largest, un-
leashed our torpedoes and dove
for the bottom.

“As we were going down we
heard two large explosions and
something that sounded like a
third. At any rate, we were cred-
ited with two Jap ships. The next
two days we played hide and seek
with Japanese warships, but they
finally gave up the chase.”

Because of the hazards of their
job, submarine men are paid a 50
percent bonus—the same as fliers.
But fear seems to play no part in
their lives. As a matter of fact, a
seasoned submarine man will tell
you there's no better branch of
the Navy.

Leoking forward inte quarters of cap-
tain; seaman al left is steering ship

22

Harold Carrico, torpe-
doman first class with a
record of 16 vears in the
Navy, recently told of his
submarine being dam-
aged in the Battle of the
Macassar Straits between
Borneo and the Celebes,

Damaged while on the
surface by a Japanese
bomb, the American sub
rolled over on its side and
the ecrew clambered out
and up on the side of the
stricken vessel where
they remained 47 hours.

“As we lay hungry and
exhausted, Japanese Zero
fighters spotted us and
strafed us with machine
gun fire,” said Carrico.
“But every man lived,
and so far as I know are
still in the service. Sub-
marine men always go back to ‘pig boats”."”

Much has been made of the teamwork
of eight men aboard a giant four-motored
bomber. But that kind of teamwork, meas-
ured in hours, can't begin to touch the kind
of teamwork required of 50 men in a sub-
marine for weeks at a time,

They're all hand picked men, these sub-
mariners, and the finest in the Navy. First,
they must be men who can be depended
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on to do a job right. Second, they
must have a quiet poise and self-
assurance. And third, they must
have the stamina and patience to
be able to get along with their
shipmates in cramped quarters.

Even such a personal and inti-
mate thing as “B.0O.", which the
doctors call bromidosis, will dis-
qualify a man for the submarine
service. If their best friend won't
tell them, the Navy will,

Once he is picked for subma-
rines, a man must go to school to
learn all there is io know about
Diesel engines, storage batteries,
torpedoes, gyro-compass and un-
derwater sound and radio. He gets
practical experience in using a
Momsen lung so that he can get
out of a damaged submarine alive
—if he must. In a war of special-
ists, he ranks right at the top.

The submarine in the Pacifie is
just as important to the United
States as it is to Germany in the
Atlantic. Japan is an island nation
with long lines of overseas com-
munications.

Many naval experts believe that
this vulnerability to submarine
warfare is Japan's fatal weakness
—her “Achilles heel” In a long
war of attrition in the Pacifie, it is
believed that America’s growing

In this pressure chamber, husky future submariners soon learn
whether they can stand rigors of the undersea “silent service”

submarine fleet will finally strangle Japan’s equipment. Proof of the effectiveness of
seaborne commerce, They point out that submarine warfare against Japan is seen
so far our submarines have sunk more Jap- in the weatherbeaten American subs that
anese ships than have our planes—at a come into Pacific bases—with 8, 10 or 12
much smaller cost of manpower and little Jap flags painted on their periscopes.

It's @ tense mement for the erew when the erder comes to crash dive. Subs on patrol stay below
during the day, do their l'lu_l'ﬂhﬂ at dewn or dusk and surface at night to charge batteries
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With a great splash the U.5.5. Puffer, fourth submarine to be built on the Great Laokes, is
lounched on its side at Manitowoe, Wis. Like all U. 5. submersibles, it is nomed for a fish

Each one represents an enemy ship sunk.

Licut. Comdr. Henry Chester Bruton,
skipper of an American sub with 1T little
rising suns on his periscope, told recently
of how he got a Jap troopship almost with-
in sight of the Japanese mainland.

“We missed her on the first attack, chased
her several hours and finally sank her, We
saw her how in the air and then she went
down. We learned later there were 400
soldiers and 200 civilians aboard, in addi-
tion to the crew.”

Another American submarine crew got

so close to Japanese-held territory that, as
one of its officers, Lieut. Slade Cutter put
it, “wou could almost spit on the coast.

’11517.'15 particular erew, which already had
to its credit a big transport, a destroyer,
two patrol boats, two tankers, an inter-
izland ship, a trawler and a freighter, was
ordered to reconnoiter an island in prepa-
ration for an American raid that was to
follow a few days later. For five days the
sub made careful observations. Her crew,
itching for action, grew anxious as small
ships left the shelter of the lagoon. All of
them made perfect tar-
gets,

“But the a}ﬂEper let all
of them go by,” Lieuten-
ant Cutter said. “He fig-
ured there must be some
big ones in that lagoon.

“He was right. On the
fifth day a big baby came
out—a transport. We let
four torpedoes go and
sank her.”

Many improvements
have been made in sub-
marines since the last
war., Today they are big-
ger, stronger and have a
longer cruising radius.

These seamen are easing a “fin
fish” inte ene of torpedo tubes
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In this huge floating drydock, the submarine Peto built on the Great Lokes waos towed down
the Mississippi River to Mew Orleans where she was fitted out to join the growing undersea flaet

Depth bombs must explode within 15 feet
of them to do serious damage to the hull,
Measures for the safety and comfort of
the erew have also been improved.
Submariners get food that compares fa-
vorably with that of any high-priced res-
taurant, Because of the lack of recreational
facilities aboard a eramped submarine, the
most popular sport is eating. Extra ration
money provides thick, juicy steaks, turkey,
frozen fruits and vegetables, and pies and
cakes, Good food keeps morale high.
Because submarines stay submerged by
day and come to the surface only at night,
the erews may not see sunlight for weeks.
To keep health at a high level. vitamin

tablets and ultraviolet ray lamps are pro-
vided, Special chemical preparations ab-
sorb carbon dioxide breathed out of the
crew's lungs—thus tending to keep the air
within the submarine sweet and fresh.
Military men who look ahead see many
interesting possibilities for the submarine.
One iz a huge troop and cargo carrying
submarine which would be immune to air
and surface attack. Another is an urrder-
water aireraft earrier. -Another is a sub-
mersible eruiser which will be armed with
heavy guns and come to the surface to do
its fighting. A fourth possibility is a sub-
marine “mother ship" which will loose a
flock of “baby subs” in enemy waters,

&

Motorized Pre-Fllght Trainer Never _Leaveq the Gmnnci

To further speed up
wartime pilot training, a
motorized pre-flight
trainer is in use on the
West Coast. Although it
never leaves the ground,
its midget motor pulls the
craft along the ground at
speeds as high as 40 miles
an hour. The ship, oper-
ating on a pivot, can bank,
turn, and otherwise sim-
ulate actual flight.

With it tiny motor perched
on the nose, this pre-flight
trainer iz readied for the
“takecff.” It speeds along
ground at 40 miles per hour
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Bullets Rlde Merry Go-Round in Weight Test

26

Precision-made rifle and ma-
chine gun cortridges are giv-
en scores of inspections, At
h:mpJ 1nmp|c!- are selected Far
a “final exom,” actual firing
before occeptance. Above, a
slanted mirror lels inspecior
view inside of -cnrlridglu..
Right,” marry-go-round” scale
automatically throws off any
cartridge of improper weight

Among the 90-odd inspections of
rifle and machine gun cartridges
at the St. Louis Ordnance Plant
is one in which the bullets ride a
“merry-go-round.” Each of the
10 spokes of this “gage and weigh”
machine is a scale, so delicately
balanced that a cartridge will be
rejected if its weight is one grain
too great or too small—and there
are 7,000 grains to the pound.
Lightweight cartridges ride high,
heavyweights ride low, and each
is automatically kicked off into a
separate bin. In another inspec-
tion procedure, cartridge cases roll
at a slight angle beside a mirror,
tilted so that an inspector can look
down its throat to see that it is
perfect, and that no foreign matter
has lodged inside. A second mir-
ror reveals whether the primer is
properly seated. Asa final inspee-
tion procedure, random samples
are 1."_1]"-'.1‘."][ f!'llll'l. L:\'I.'!'}‘ 1‘11 ::E- i:|]'|-
ished ammunition and fired for
accuracy, penetration, and other
factors. Though cartridges look
deceptively simple, their mass
manufacture at this 300-acre
plant, which turns them out by

the hundreds of millions, de-

mands more than 200 precision

manufacturing operations. The
finished products are sleek and
deadly implements of warfare.
Certain measurements are held
to tolerances as close as one
ten-thousandth of an inch.
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Artists Rep‘mduce Naval Battlé on Table Top

Panoramic battle scenes, bosed
on cabled il-url:{'il, are d:slgnnd
by one newspoper by use of
miniature ships, clay islands,
bits of cattenweoal far bursting
bombs, poper aceans and skies,
strings for roads, and plastie vil-
loges. Lleft, staff begins work on
battle scene to be photegraphed

Right, the completed ponoroma—
a Filul'!. eye view of a baotile
in the Salemens, with U. 5. and
Jap ships moneuvering, bombers
winging overhead, shells bursting,
near misses sending spray aloft,
and barges making far the share

Illusicn of mevement, space and
depth is created by designing a
three-dimensional model for the
Fh:ﬂpgrnphzr. Editor's sketch of
the batle icene i1 sént ta the
ort department. The exoct lo-
cation of every ship engoged is
plotted from the wired story.
Photographic poper is wsed for
the seq, islonds are molded of
clay, and villages are designed
from paper, pins and plasticine.
At left center, artisf uses ”p-r:lt-
ess white" 1o paint ship's wake;
he could alia uie :Iu:win.g cream
for this purpose. Sky in bock-
ground is vertical sheet of air-
brushed poper. Lengths of white
string form the roods ashore.
Bottom, the size of the miniature
ships is shewn; aortist holds on
entire “"pocket navy"” in one
hand, The midget fleet is care-
"u“y st up na fnrl‘nuﬁnn pre-
determined by the editor. The
completed “set” is o toble-tep
battle. Training laomps vpon the
scene enables the pholegrapher
to shoot the picture from any
angle, to gain realistic effect
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BATTLE LOG
of the
LIBERATORS

Twenty-three women who help build the planes stand along wing of a Liberator, hnmw bomber

lF THE United States chose to build only

one type of warplane it might very well
specialize on its famed mass-produced
“workhorse of the war,” the Liberator B-24
bomber,

During its short career ‘the Liberator
B-24 has carried the war to the enemy in
all parts of the world and yet its record
to date is hardly a beginning. More Lib-
erators are being built this year than the

.- total of all aireraft production in the United
~~States only a few years ago.

«  Itsbattle log makes impressive reading. . .
. “Liberators sink 10,000-ton Italian eruis-

er” ... “Liberators dump 15 tons of bombs

' on Kiska" . . . “B-24 destroys German sub
. in Gulf of Mexica” . . . "Sink Jap ships in
. Aleutians” ,
%ot 10,000 feet to target despite two engines
“ knocked out by antiaireraft fire” . .. “Lib-

. . “Carry full bomb load at

. erators detect and help destroy Jap convoy
.« "B-24's knock out
German fighter planes in ratio of 4 to 1.”
On one front, the Mediterranean, Liber-
ators have done virtually all the long range
strategic bombing, In nine raids alone the
Liberators dumped 600,000 pounds of ex-
plosives on shipping and installations in
Naples harbor. The flights averaged 10
hours in length, bombing was of the “pin-
point” style, and the bombers protected

A Consolidated-Vultes enginasr dressed for a trip in
the high-altitude chamber where temperatures will
be dropped to those encountered on o bombing trip

28

themselves so well against attack that
fighter escorts were unnecessary. In 600
missions the Liberators dropped 4,500 tons
of bombs on such Axis targets as Bengazi,
Tripoli, and points on the Italian mainland.

The cargo version of the B-24, called the
Liberator Express, together with other
transport planes, is said to be flying as
much freight into China as was once car-
ried over the Burma Road. It was a Liber-
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ator in which Wendell
Willkie flew around the
world and it is a Libera-
tor that servesas Church-
ill's personal airplane for
his trips to Russia and
Afriea.

A Liberator holds the
speed record for crossing
the Atlantie, one of them
having made the trip in
six hours and 40 minutes.
Another Lauberator has
made 27 round trips be-
tween the United States
and Australia, once mak-
ing the run between the
continents in less than a
day and a half. It was a
Liberator that early this
vear became the first
“aerial Flying Dutch-
man,” flying for 2,000
miles without a soul on
board. Abandoned in the
air over the Gulf near
Florida by its erew, it flew
on until it crashed into a

mountain in Mexico.

The Liberator is a 28-ton four-engined, twin-tailed, long-
range, high-altitude bomber. It can carry a bomb load of six
tons. It can fly across the Atlantie and return without refueling,
Its wingspan is 110 feet and the nose gunner is 66 feet in front
of the tail gunner. The plane has a maximum speed in excess
of 300 miles per hour, can climb to 35,000 feet, and carries a
crew of up to nine men who ean defend their eraft with 50 eali-
ber machine guns from turrets so arranged that enemy fighters
can't find a safe angle for attack.

It is a brute for punishment. Most of the bombers return
from raids untouched and even when one runs into damaging

Gunner manning the twin
S0-caliber guns in tail of
Liberater must not be taller
than 5 feet 10 inches nor
heavier than 160 pounds
becouse of cramped spoce

The Liberator Express, be-
low, is the corge wersion
of the B-24 and con carry
more than & tons of freight
over 3,000 miles. It is also
convertible for troops
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A mechanic checks the radio antenna wires on tail of Liberater

opposition it usually manages to limp
home. It is not often that a single antiair-
craft shell destroys a big bomber. A Lib-
erator B-24 that fails to return is most apt
to have been lost because of a multiplicity
of hits that finally reduce its engine power
to zero or tear its whole control
system apart.

Sometimes a couple of the men
may have to fight a fire on board
while the rest of the crew fight off
enemy planes, Emergency repairs
of battle damage during a flight
are a common story. Crew mem-
bers may have to remedy broken
control cables, damaged hydraulic
lines, or faltering engines while an
air battle rages around them.

Some vital spots are protected
by armor, and now the crew mem-
bers themselves are beginning to
wear steel helmets and body ar-
mor to protect themselves from
shell fragments, Frostbite at high
bombing altitudes has been an-
other hazard and the Liberators
are equipped with heaters to pro-
vide warmth when needed.

There seems to be no question
about the superiority of our

Leading aircraft engines inte a C-87, the
army's designation for the cargo-carrying

Liberator used by Air Transport Command
a0

bomber gunners over Jap and
German fighter pilots. In 50 oper-
ations against European targets
America lost 9 Liberators and
Flying Fortresses, yet in the same
operations our gunners knocked
down 356 Axis planes. The bomh-
ers cluster together in tight for-
mation when attacked in the air
s0 that scores of gunners ecan con-
centrate their fire against the on-
coming enemy planes.

When it was decided to put the
Liberator into mass production,

Qun&olidated-?ulteeﬁ;i‘ Erﬁﬂm‘—
Pporation wan to utilize mech-

anized assembly lines. Automo-
tive production experts said it
couldn’t be done, then pitched in

to help make the impossible come
true. Today Liberators are being
built by the same efficient methods
onee used to build automobiles, in
spite of the fact that one of the
big bombers contains more than
100,000 parts exclusive of half a
million rivets, nuts and bolts,

The mass produetion of Libera-
tors at wvarious plants scattered
across America is one of the rea-
sons why the aircraft industry is
vaster today, in respect to the value of its
output, than was the automobile industry
in its biggest year. Ford's bomber plant at
Willow Run, built to produce Liberators
at the rate of “one bomber per hour, on the
hour,” suggests the numbers of Liberators

POPULAR MECHANICS



that are getting up into
the air even though Wil-
low Run's tremendous
goal has not yet been at-
tained.

Factories had hardly
geared up for assembly
line production of the 28-
ton bombers when Con-
solidated-Vultee put its
Coronado patrol flying
boat on the same mass-
production basis. This
plane weighs 33 tons, the
largest thing in the world
built by assembly line
methods. But it won't be
for long and today com-
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pany engineers are confident that if
necessary they could build anything
up to the size of battleships by the
same efficient method.

ThE mﬂtﬂi structures ﬂf pl'ﬂ'ﬁ[‘,‘nt
airplanes consist mainly of aluminum
and its alloys: with the advent of the
great airplanes being considered
now, steel will take to the air. Sheet
steel, for instance, seems to be a de-
sirable wing covering material in big
aircraft. Steel would give an airplane
a life that compares with the life of
a railroad locomotive,

Mechanized assembly lines tell part
of the story of building Liberators in
volume; breaking down complicated
structural processes into simple op-
erations that can be performed by
relatively unskilled workers is a
companion reason. Sub-assemblies

SEPTEMEER, 1943

Above, checking “artificial altitude” in Consolidated-

Vultes loboratory “cold room.” Left, nose wheel
amsemblies ready for installation ot the foctory

are being put together by new methods
that allow more speed. The Liberator nose
section once required 6,000 man-hours o
complete, now it is being built at 33 times
the former rate of construction by one third
the number of workers,

This miracle is performed by building
the nose structure and then taking it apart
again temporarily so that the maze of
panels, piping, conduit, and wiring can be

Before o B-24 takes off on an errand te enemy coun-

.ry o mechanic mokes a final check of its engines



T 3. Army Alr Foree phofo

Evary croew regards its own plone as a membaer of the family. This one, fondly nicknamed the “Old
Gray Mare,” is given a thorough going-over by mechanics at an army field before going into action

fitted into their places rapidly and easily.

Half a dozen or more different kinds of
plastics go into a Liberator, 1,700 pieces in
all that weigh about 500 pounds. They are
used not as substitutes for metal but be-
cause they are lighter and better than
metal. Thus the plane’s wheel well domes
used to be shaped from aluminum alloy
that weighed 32 pounds per dome. Lami-
nated cloth and Fiberglas domes save 34
pounds per plane. A plastic anti-icing tank
that weighs seven pounds replaces
a former tank made of aluminum
alloy that weighed 22 pounds.

Consolidated -Vultee engineers
don't believe the aireraft industry
will come to a sudden halt the
minute peace is signed. The air
age is here, and fast freight and
passengers tend to move over the
Great Circle routes that air travel
makes possible. New York and
Chungking are a month apart by
train and ship, yvet separated by
only 38 hours of airplane travel
The point is, military airplanes
won't be worth much as peace-
time cargo carriers. Thelr fuse-
lages are designed to carry small,
heavy loads and their horsepower
in relation to the loads carried is
tremendous,

To pay their way, commercial
cargo carriers will need large
fuselages in which bulky mer-

Lewering a completed tail assembly inte
place on fuseloge at one of the Consoli-
dated-Vultes plonts. The twin tail is one
of the distinguishing features of this 28-
ton, four-engined, high-altitude bomber

32

chandise can be transported, and no more
horsepower than is necessary to move such
loads ra}i:dly and economically, The en-
gineers believe that although some ex-
military airplanes will be pressed into
service as cargo carriers, they will be used
no longer than it takes for the industry
to design and build great transports that
can do the peacetime job better. Planes
designed specifically for cargo are already
on the way.

POPULAR MECHANICS
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Wartine Home Bullt and Furmshed for $1 000

Designed as an emergency unit
for temporary use in communities
where acute wartime housing
shortages exist, a Victnry House
designed by the John B. Pierce
Foundation accommo ates a

amily of four and can be built
and completely furnished for less
than £1,000. It is basically a sub-
stitute for life in a trailer, and is

Lominated wood arches enclose roomy interior of war house

based on use of laminated wood arches
shaped to produce a roomy interior. Cov=
ered with pulp-board, this frame supports
a double wall and roof which can be fur-
ther insulated. A third layer of pulpboard,
coated with asphalt roofing, is supported

Reof shields sloping windows from weather

above the arch proper with a ven-
tilated air-space between for insu-
lation against the sun’s heat. The
added layer also shields the slop-
ing windows from sun and rain.
With a realistic approach toward
the problem of priorities, the Vie-
tory House uses no plumbing nor
electrical wiring. Sanitary facili-
ties consist of a kitchen sink, which
drains into a dry well, a washstand and a
chemical toilet. Illumination is from kero-
sene lamps. The mechanical equipment
was kept meager, for some more elaborate
houses have been finished, only to stand
empty, waiting for priorities for utilities.

N

Deep-Sea Fishing Indoors Provided by “EIECI:I.'I{/;J Tuna”

Not even war's restrictions on pleasure
sailing can keep your confirmed deep-sea
fisherman from rehearsing his favorite
sport, as __Maj, Aaron E. Carpenter, well-

,gfj_‘}[r.g-r

SEPTEMBER, 1043 ; i

known Philadelphia angler, demonstrates.
In his office, he has a standard ﬁghtmg
chair, 30 feet from a closet in which is a
small electric motor turning a wide spin-

= dle, and also equipped
with a leather brake. For
fishing practice, the line
of his heavy rod is hooked
to the spindle, then the
motor is run a brief peri-
od to simulate the first
run of a hooked tuna. The
brake is then tightened,
and by means of small
weights is kept at uniform
tension. The angler then
proceeds to “work the
fish,” with a penalty, if his
line grows slack, of an-
other few seconds’ run of
the motor. A red marker
tied to the line shows
when the fish is “landed.”

Office fisherman in fighting
chair. Inset, spindle revolv-
ing simulates run of a tuna
3 Courlesy Philadelphin Record
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"INDUSTRY'S Mr. FIX-IT
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“I_I OW can I keep potatoes from rotting
in freight cars?”

*Where is my bridge most likely to
break 7"

“How does a parachutist’s heart act when
he bails out at 30,000 feet?”

“Do you have any substitutes for sand?”

These are typical questions asked in a
sort of industrial “Information, Please,” of
the experts at the Armour Research Foun-
dation in Chicago, affiliated with Illinois
Institute of Technology. And the problems
rarely stump the experts.

Launched six years ago, with three men.
three rooms of an old apartment house,
and 330,000, the foundation now boasts
staff scientists by the seore, several whole
buildings, a budget running over a million
dollars annually, and savings to industry
running into many millions. And it's all
been acecomplished on a strictly not-for-
profit basis.

Although many big companies have their
own research departments, these compa-
nies are users of the Armour Foundation
service even more than the companies
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without such depart-
ments. The foundation
helps any industry with
a problem,

Take the potato ship-
pers for an example.
Their problem was bac-
terial soft rot, a condition
that can set in and spread
through a carload of
washed potatoes ready
for shipment. Sometimes
rot occurred in as much
as 40 percent of the spuds
in a carload.

The shippers thought
they knew how to pre-
vent rot, and came to the
foundation for advice on
their method. The result
was the development of a
dryer, basically a con-
veyor belt carrving the
potatoes through a hot-
air blast, causing a change
in the skins that arrested
the bacterial infiltration.

The result: Thousands
of shippers’ dollars saved,
and the end to one peril

Day's work for this foundation
might range from baking ceram-
ics to making sirain-gouge fests

(below) of hammer on tank

POPULAR MECHANICS



to the annual shipments
of 300,000,000 bushels of
potatoes.

Industry’'s headaches
are brought to the ex-
perts for diagnosis and
cure. A fountain-pen
manufacturer came up
with one of the first prob-
lems Harold vastbﬂl'&
the foundation director,
and his associates solved.
This manufacturer point-
ed out that business men,
carrying fountain pens in
airplanes soaring at high
altitudes, frequently came
back to the ground to
discover that they had a-
pocketful of ink.

It was readily ascer-
tained that pens leaked
because of the greatly re-
duced pressure at higher
altitudes, But the diag-
nosis was easier than the
cure, The foundation spent a yvear studying
every formula of physics, and finally came
up with a model that withstands both the
extreme low pressure of airplanes and the
extreme high pressure in submarines.

If you, as an industrialist with a manu-
facturing problem, ask aid of the founda-
tion, after a preliminary examina-
tion you would he presented with
an estimate of the cost of zolving
it. Included in the estimate would
be the cost to the foundation of
the materials and tools to be used,

Photoolasticity test shows on plastic modsl
where stresses would occur on object. In-
set, model of hook shows lines of stress

SEPTEMEBER, 1943

All the foundation's work aims at lessening industry’s headaches. Here,
expert measures the flow of air through the outlet of ventilating system

together with the staff salaries and over-
head involved in the solution.

After your problem was solved, the so-
lution would be all yours. None of your
competitors would have access to the foun-
dation's findings; what yvou paid for, you'd
receive exclusively — theories, methods,
patents, and maybe even
a small-seale, completely
operating factory.

During its first six vears,
the foundation undertook
167 long-term industrial
investigations, and 3,781
short-term ones, for in all
1,249 project sponsors—
companies, associations of
manifacturers and gov-
ernment agencies. With
the advent of war, re-
search was stepped up
many-fold, During odd
moments as well, all the
staff helps out on projects
originated by members of
the foundation itself.

Listing some of the long-
term projects shows the
broad capabilities of its
staff. They include re-
search in fields of acety-
lene, automatic lighters,
electronics, glass contain-
ers, high-pressure gases,
meat processing, sewing
machines, soil studies,
tractor treads, cosmeties,
ore bridges, chewing gum,
rubber salvage, pencil
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Wire recorder, perfected at foundation, is self-contained re-
corder and player, using wire .004 inch thick as the “record”

leads, and Venetian blinds. For his single
fee the industrialist has access to men with
skills ranging from the most abstract to
the most matter-of-fact.

If a manufacturer wished to know how
long a new metal alloy might be expected
to wear, work on his project might include
microphotography by one expert, stress-
testing by another team, cold and heat
testing by others; impact tests by a phys-
icist, chemical analysis by a metallurgist,
and actual wear-tests by mechanics. The
net findings boil down the reports of per-
haps a score of men—or several score.

Often a project requires that foundation
experts dream up absolutely new tools and
methods. The tools may then become part
of the laboratory equipment. One such is
a tubelike device built to determine the
sound absorbing properties of certain ma-
terials, now resting until after the
war in a place of honor in the lab,

One much-publicized bit of re-
search was the testing of elothing
and equipment used by Arthur
Starnes in a free fall of almost six
miles from a plane over the Chi-
cago Municipal Airport. He was
to be the guinea pig in a test of a
flier's physical reactions when he
bails out in the stratospherc—ito
fall nearly 30,000 feet be-
fore opening his para-
chute, To protect his life,
his equipment had to be
tried out in advance., So
Dr. Francis Godwin, as-
sistant director, built the

Ingenious mixer consists of four
rollers turned by motor. Barrel
contains substances to be mixed
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foundation a piece of stratosphere.

A chamber was constructed
within one room, and the para-
chutist was dressed in strato-
clothing, given the camera he was
to buckle onto his body, and the
tiny transmitter that eventually
broadeast his heartbeats during
the free fall, and placed in the
chamber, whereupon the temper-
ature was reduced to 67 degrees
below zero, and a 200-mile-an-
hour wind was blown into it—sim-
ulating the conditions of the fall.
Thanks to the pre-testing, Starnes’
fall came off safely.

Dr. Thomas C. Poulter, scientific
director of the foundafion and
renowned as designer of the
“Snow Cruiser” Admiral Byrd
took on his last Antarctic expedi-
tion, found in the course of the
expedition that excessive cold
would in effect “freeze” his miniature cam-
era. Sprocket holes in the film would tear
away, before the film would turn. So he
designed a tiny coil heater, operating from
a dry-cell battery, to warm the apparatus
sufficiently to turn the film. He also dis-
covered that for every 50-degree drop of
temperature, the camera should be opened
one full stop, to compensate for lowered
film sensitivity in the cold.

Sights, sounds and smells of a carnival
House of Magic play on the senses of a vis-
itor to the domain of the “Mr. Fixits,” but
there iz nothing but deadly earnesiness in
the way they approach their work, much
of which is now of a secret military nature.

One prize exhibit
bears the jaw-cracking
name of magneto-siric-
tion osgeillator. In effect,

POPULAR MECHANICS



it's a scientific short cut for wear-
ing things out. Plugs of a metal
under test, for instance, are
serewed into the bottom end of a
bar that is caused by a magnetic
field to wibrate longitudinally—
that is, actually to get mieroscop-
jeally longer and shorter, at the
rate of 8,000 vibrations per second.

The bar with its test metal rests
in a vessel of liquid, and the ultra-
high-speed vibration actually
makes a hole in the water, leaving
a wvaeuum where the rod with-
draws and immediately slapping
down again with a force such that
30 minutes on the machine equals
months of actual wear.

The vibration is at such a rapid
rate that it causes a shrill squeal,
above the noise level of pain—
about 115 decibels—and the unit
is confined in a soundproof box
while in operation.

In another laboratory, a scien-
tist is peering into a Diesel engine
that is actually in operation. He
designed a tiny quartz window
that resists the combustion pres-
sure of about 1,200 pounds per
square inch, and also avoids soot-
ing, With an arrangement of mir-
rors and a spectroscope or high-
speed camera, he deduces things
about the efficiency of engine and fuel by
studving the light from combustion.

By odaptation of pistons within pistons, hydraulic
press builds vp to 1,500,000 pounds per square inch

SEPTEMEER, 1943

Visual thermometer—a gauge 1o measuré the temperoture of
flame by matching color of fire with heoted coil in ‘scope

Elsewhere, polarized light is used to test,
on plastic models, where stresses would
occur on a piece of metal of similar shape.

For example, a chain-hoist manufacturer

may wish to know where his pulley hook is
likely to break. The technicians can't pho-
tograph lines of stress through the metal
hook, but they can photograph through an
identical plastic hook, and the strain shows
as lines of stress under polarized light.

Upstairs is an innocent-looking hydrau-
lic press, capable by an adaptation of pis-
tons within pistons of building up a pres-
sure of one and one half million pounds
per square inch. Down in the basement an
operator is pouring buckshot through a
balance to determine, by weight of the shot,
just how much foundry cores will stand
before they break.

In the new metals and minerals building
they are really finding substitutes for com-
mon sand. The problem is to make more
durable molds. In sand casting, the sand
must be rammed in around the pattern for
each casting, a fedious job. The alterna-
tive, making a metal casting, is too costly
unless the same pattern is to be ecast re-
peatedly,

Metallurgical crews are seeking an in-

(Continued to page 146)
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Has Fingertip Control
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Fingertip pressure on lever keaps copy at eya lavel
N

Made entirely of wood to save critical
materials, a wartime copyholder is said by
manufacturers to compare favorably with
the peacetime product. Noiseless in oper-
ation, the device always keeps the copy at
eve level, reducing evestrain and permit-
ting faster work. Control is by a single
lever, operated by fingertip pressure, and
the eopyholder is heavy enough not to re-
guire fastening. It can be instantly re-
moved when use is served.

Pull Cord Releases Extinguisher
From Tamperproof Box

To prevent tampering with wall-type

fire extinguishers, and to provide imme-

diate evidence in the event such tamper-
ing is attempted, a tightly sealed box is
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Pulling ripcord, right, exposes, extinguisher for use
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available, fitted with a string which when
pulled, causes the case to fall apart and
exposes the extinguisher, ready for use.
The case, made of cardboard, can be re-
sealed for further use. It comes in sizes to
fit varying types of extinguishers.

Parcels Wrapped in 30 Seconds
By Use of “"Ready-Wrapps”’

Pre-folded wrappings that fall into place
over a box to be wrapped have been de-
vised by Bill ¥. James of Miami, Qkla,,
whao asserts they cut to one-tenth the time
required for a gift package. Feature of the
development, which Mr. James calls
“Ready-Wrapps,” is the folded sheet, so
arranged that lifting one end allows the
entire wrafpi.ng to fall into place around
the parcel. The -wrapper also bears

Unfolded, gummed wrapper falls in place around box

gummed tabs, which, when moistened be-
fore the operation, hold the wrapping in
place. Ready-Wrapps are designed in
three types, the shell type, which enables
the wrapper to complete in 30 seconds a
wrapping that once required five minutes;
the sack type, that requires 45 seconds, and
the envelope type, that requires one min-
ute, according to the designer's estimates,

{[In one minute's combat a flight of 50
fighter planes shoots seven tons of copper.
Al
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Rocking Barge Tests Guns for Action on Ship

MNavy antiaircraft guns are tested on this rocking barge to determine how they will react to motion of ship

How antiaircraft guns will operate on  where ordnance and ammunition are con-
the high seas is determined in advance by  stanily checked. Motion of the barge is an
mounting them on a rocking barge at the accurate rehearsal of the pitching and
Naval Proving Ground at Dahlgren, Va., tossing of the gun mount aboard a warship.

i ;Ir.- e
Hammock for Jungle Fighters Defies Rain and Insect Pests

Jungle equipment for Uncle Sam's fight- canvas bottom with a waterproof under-
ers includes a hammock equipped with a  shell. Slide fasteners permit opening and
waterproof canopy, insect netting, and a closing the hammock from either inside or
- outside, Resting within the ham-
mock, the jungle soldier is safe
from winged pests, and out of
reach of tropical snakes and other
menaces from the ground. When -
not in use the hammock can be
packed into a small bundle, and,
being light of weight, is easily
carried. It ean be unpacked and
made ready for use quickly, ropes
being provided at each end for ,
swinging the hammock between .
two trees.

Waterproof obove ond below,

jungle hommock clso has in-

sect net. It is pocked into

-2 . small, lightweight bundle
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War materiel is pocked for rough handling. Abowve, munitions
on Guadaoleanal. Below, tanks shipped from Fisher Body plant

. _&N ARMY,"” Napoleon mused,
1 X “ravels on its stomach.”

“A mechanized army,” modern
commanders amend, “travels on
its spare parts.”

Tanks without treads become
mere gun emplacements. Planes
with broken landing gear are
nothing but sitting ducks. Even
the amazing jeep couldn’t go far
with a broken axle.

For months it's been apparent
that America's growing problem
was not, “Can we produce
enough,” but rather, “Can we get
it to the front lines in good con-
dition after it's produced?”

"Getting thar fustest with the
mostest” isn't going to win battles
unless the supplies keep coming
after you're there, And America’s
suﬁlply lines cross thousands of
miles of enemy-contested ocean.

Yankee ingenuity, trusted right
arm of American industry, is
working on the problem of supply,
too. One of its chief contributions
has been in the variety of space-
saving and cargo-saving methods
developed to package and crate
products of war.

They're putting mashed pota-
toes into paper boxes; wrapping
airplane parts and even whole
motors in cellophane; stowing
grease away in fiberboard; ship-
ping motor oil in lightweight bot-
tles; tooth powder in paper cones;
sand and asphalt in paper bags.
The famous jeep occupies 190 cu-
bic feet of space on the road, but
it is stowed away in a crate that
occupies—erate, jeep, spare parts
and all—only 141 cubic feet.

Consider the problem. That war
plant in your town is making
goods that may end up anywhere
in the world. Its crates and car-
tons may be jarred about in a
freight car, dropped from a crane,
buried under tons of other goods
in the hold of a ship, soaked in salt
water when it is lightered ashore;
baked in the blistering, sand-
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gritty air of the desert or chilled
in the brittle cold of the Arctic.

It may lie ignored for months,
or it may be pounced upon by sol-
diers desperate for just what it
contains. The package must pro-
tect its contents from all the haz-
ards of weather and human care-
lessness, and still present the con-
tents ready for use in the toughest
of all wars, It can't be just good
enough; it must be about perfect.

And it must be made of what-
ever materials are available, with
due consideration for shortages
and priorities. Further, with due
attention to the fighting front, the
home front still must not be ig-
nored. Civilians still must be fed
and clothed, and provided with a
multitude of day-to-day needs,
from toothpaste and shaving soap
to shingles and shoes, and these
also require packaging.

Typical of the studies of pack-
aging methods occupying all in-
dustry is the experience of the
Supply Branch of the Ordnance
Tank-Automotive Center in De-
troit, headed by Col. Paul G. Rut-
1en. The center’s concern is to
keep America's mobile fighting
equipment operating at thousands
of miles from the factories. Last year
$500,000,000 worth of spare parts were
made for army vehicles, and this year, with
more vehicles, the need for spares will be
greater. The center tries to outguess the
Gremlins that inhabit freight cars and
ships’' holds and break these supplies or
cover them with rust,

-' " o

Cars and trucks from the U.S5.A. are swung ashore at a Middle
Eostern port. Craotes must withstand rough usage; they get it

Primarily the part must be “protected
from itself.” Metal tends to sweat in cer-
tain climates, increasing the chance of cor-
rosion. Parts leaving wintertime Detroit
might go by a warm or cold route to Cali-
fornia, there encounter another climate,
and afterward pass through almost every
type of climate the globe offers en route

With planes speeding materiel to distant fronts, packers must allow for high-altitude cold

SEPFTEMEER, 1943
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Sometimes whole vehicles are merely swung oboard transports at the
port of emborkation. Here o giont crone lifts big military truck

to Pacific fighting fronts. On a trip to Aus-
tralia, the part, if unprotected, would be
coated with moisture and dried again no
less than 20 times.

Obviously, with metal that corrodes even
from the moisture of a thumbprint, this
soaking and drying must not happen. So
each separate part is coated with a rust-
proof, waterproof compound, wrapped and
packaged in a wax-sealed container.

Identification is next. Soldiers unpack-
ing a part must know what it is. Before the
war, unaccounted tons of unidentified parts
lay in service stations and army depots be-
cause no one knew, or remembered, their
function. Such parts are good only for
serap. A medium tank
has 41,000 separate parts,
and few soldiers would
identify all of them at a
glance. The possibility of
waste here, too, is great.

So the individual car-
tons are labeled with
plain identification on six
sides in weather-resist-
ant inlk.

Boxes have to be small
enough and light enough
to be handled without
machinery, unless, of
course, the part itself
simply cannot be reduced
in size. The reason is that
many wartime ports have
no dock, crane or lighter

Aircraft engines ore shipped in
airtight, moistureproof pliofilm

42

facilities for unloading. Parts
must also be elaborately safe-
guarded against dropping,
bouncing, shifting and similar
abuses by untrained person-
nel. Headhunters in New
Guinea may be willing work-
men but they can't be expect-
ed to get the significance of a
printed, “*Handle With Care.”
Some crates are swung off
ships by block and tackle;
some are even floated ashore.
They are stacked up haphaz-
ardly sometimes — especially
if the operation is under en-
emy fire,

Space also must be saved.
One set of parts for 100 army
vehicles—35000 separate
items—was packed first into
1,900 cubic feet of space. Engi-
neers thought this wasn't bad,
but kept trying to improve it.
After the 13th trial they had
reduced the space to 1,200 cu-
bic feet—adding almost. 50 percent to the
amount of such cargo a.ship could carry.

Replacement parts for the standard unit
of 100 wvehicles are placed in numbered
boxes, arranged so that no part is buried,
and supplied with a printed cross-index
that permits anybody who can read to lay
out the boxes in proper sequence, open the
lids, and ha}‘:e a purﬁ]e partEs: dep[gi m:ltl;
out unpacking an ing, mpti
boxes ml:ir be Esed again E:- ship fr:md, med-
ical supplies, ammunition or the like,

Besides the printed identification on each
separate carton inside the crate, the crate
itself bears on the outside an identification
tag tough enough to withstand every test

POPULAR MECHANICS



the engineers could impose on
it; but for good measure they
put another identification tag
inside, so that technicians in the
field won't be trying to fit a
tank bogie on an antiaircraft
mount,

The Detroit experts thought
they had their packing problem
licked, but to make sure they
took two boxes of parts with
varying degrees of protection—
some paris merely coated, some
coated and wrapped, some
coated, wrapped, packaged and
erated—hy train to the West
Coast and dunked them for 14
days beneath the salt water of
a remote inlet of San Francisco
bay. Then theyv hauled the
crates back to Detroit—115
pounds heavier for the soaking
they received—and 10 days later opened
them, with fear and trembling. The parts
properly packaged were neither scratched,
rusted nor marred.

“The test satisfies the Ordnance Depart-
ment that present shipments of paris are
reaching the armed forces in perfect con-
dition,” said Col. Rutten, to a rising cre-
scendo of sighs of relief.

Chrysler Corporation executives who
helped conduct the test foresee, with pack-
aging of this sort, open-air warehouses,
with no need for roofs or walls, only
“acreage,”

Fisher Body, shipping bomber subas-
semblies, has adapted steel-frame contain-
ers that were once used to ship automobile
roofs, door panels and floors, to take the
place of heavy and unwieldy wooden crates
while still protecting the fragile airplane
surfaces,

The metal frames can be used
over and over again; the wood-
en crates used to represent only
waste material, once the bomb-
er parts were unpacked at the
assembly point.

Willys-Overland is constant-
Iy at work saving space in the
crates used to ship jeeps. The
first occupied 168 cubic feet;
the zecond 150, and the latest,
only 141 cubie feet.

Wheels, windshield, steering
wheel, bumperettes and body
handles are removed and se-
cured in the tonneau or under
the body of the veliicle; a car-
ton of replacement parts is
placed inside, and the crate is

Jeep, spare parts and crate take less
spoce than assembled jeep alone would

SEPTEMBER, 1943

To test pocking of replacement parts for army vehicles, bax of the
parts was sunk in San Francisco Bay. Here, workmen remove the box

sprayed with tar and covered with mois-
tureproof paper to protect it against sea
air. Jeeps so packed can be “reassembled
with a monkey wrench,” in army lingo.
Metal containers, the familiar tin cans,
safeguard evervthing from ammunition
and food to “signal smears"—chemicals
used by shipwrecked men to dye the sur-
face of the sea as a signal to rescuing fliers.
Beynolds Metal Co. has produced “Renl-
flex,” a combination of paper, cellophane,
asphalt and leadfoil to replace metal in pro-
tecting bandages, sulfa tablets, emergency
lifeboat rations and dehydrated foods.
Ohio Boxboard Company developed a pa-
per container in which meats are cooked
at temperatures as high as 350 degrees.
Adel Precision Produets Corp. produces
cellophane bags to package such plane re-
placement parts as anti-icing systems and
(Centinued fo page 148)
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Domed Hogshead for Sentry

Gives Comfort and Vision

e

Sentry sits in comfort and looks in ony direction_

Sentries may keep comfortable and still
keep an efficient watch in a shelter formed
of a tobacco hogshead and a removable,
transparent dome. The prefabricated sen-
try box is almost four feet in diameter and
about 6 feet 9 inches high.

Rubber Stamps for Dra biaan
Halve Time on War Drawings

Use of rubber stamps in its drafting
room enables an engineering firm to cut
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the time spent on drawings to less than
one half that previously spent. Such a pro-
cedure was found especially convenient
for repetitive work, as in “drawing” wiring
diagrams that used repeated symbols, Use
of the stamp also is said to prevent errors
and provide a neater imprint. One draw-
ing that previously required eight hours’
work is now completed in three,
275

Three-Blade Adjustable Cutter
Makes Holes of Varied Width

Holes from 3} inch to 414 inches in di-
ameter may be made with a three-bladed
hole cutter, whose blades are adjustable
so that each set of three blades cuts holes
of a variety of diameters. One trio of
blades, especially recommended for elec-
trie drill and light drill press operation, for
example, cuts holes from 34 inch to 14
inches in diameter; a larger set, for heavy
drill presses, cuts holes of diameters rang-

Cutter at work and, inset, three adjustable blades

ing from 2% to 4% inches. There are al-
most a dozen sets of varving size and for
varving purposes, The blade may be set
gquickly to the diameter of the hole to be
cut by measuring from the cutting edge
to the pilot.

[ Write to the firms listed in the Where-
to-Buy-It index, to learn more about
products described in this magazine. Say
You Saw It in Popular Mechanics.
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Blimps Poise for Flying Takeoff on éub E}ﬁest

L | ey

e

Lot

Two Navy blimps owait their turn in hangar while another, dwarfing ground crew, is rolled out for takeoff

Lighter-than-air craft, which are play-
ing a vital part in reducing the submarine
death toll of merchant ships along the
coasts, take off at dawn for patrol duty and
return at dusk., Improved “K" type blimps
manned by the Navy have a gas capacity
of 400,000 cubic yards. They are equipped
with a glant landing wheel which permits
a flying takeoff, making it possible to lift
a greater load than by gas capacity alone,
After a ship is made ready for patrol, it is
rolled out of its huge hangar onto a con-
crete apron while members of the ground

SEPTEMBER, 1943

crew keep a firm grip on the anchor lines.
Many of these eraft—the number is a mili-
tary secret—are based at the naval air sta-
tion, Lakehurst, N. J. Portable mooring
masts have made it unnecessary to build
giant hangars all along the coast. Once the
blimp required a trained ground crew of
a hundred or more men to grab the land-
ing ropes and bring the ship down. The
latest blimps are equipped with air-filled
“balloonets” which offset changing pres-
sure and save the precious nonexplosive
helium gas.
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Feeding Uncle Sam’s sailors iz an
epic job, becouse modern sea-
faring men aren’t content with

the traditional tinned beef and
hordtack. They get tasty meals
scientifically balanced. Sailors
are fed ot on average cost of
50 cont: a '-'-":"r'r a low ﬂgure
possible becouse food is bougnt
in huge quantities. Navy kitch-
ens are compact, utilizing to
best advantage the limited quar-
ters abaard ship. Left, mommath
vats, polished to reflect like
mirrors, cre vsed ta make soup,
coffee, gravy and other liguid
faeds on mass-preduction bosis

Bread is baked fresh daily in the Mavy, fram
the finest flour, eggs, milk ond shortening.
Once boked, loaves are stacked like cordweod
waiting for hungry erewmen te demelizh them

. 8. Navy photos

It takes a small army of cocks ond bakers to
feed @ two-ocean navy, Chief petty officer,
above, explains dough-mixer to student cook

Madern mechanical equipment far bread-mak-

ing (right) is vital, for the U. 5. Mavy consumes
139,700,000 peunds of bread and flour a year
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Swoilors ond maorines keep their sense of humar
even in the war zone. Absord a corrier in
the Pacifie, the last T-bene steak is roafed

off at 10 cents a chance, winner eat all

U 5. Mavy photo
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Mavy fead is so substanticl re-
eruits gain about 10 pounds dur-
ing “beot" training. Lost year
Movy consumed 159,600,000 Ibs,
of fresh meat; 311,400,000 lbs,
of fresh vegetables; 13,000,000
Ibs. of butter; 19,700,000 doz.
eggs; 62,700,000 Ibs. of sugar,
and 23,700,000 ks, of cereals
Galleys obeard Unecle Sam's
grim gray warships are run with
all the skill and efficiency of big
restavrants, with little waste

SEPTEMBER, 1943
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Pie-making mochine obove, ecperated by @ seven-man
baking team, multiplies preduction of ene of the Navy's
favarite desserts, furning out 900 pies an hour. Amaong
the billion pounds of foods consumed by the Navy last
Year, 33,EUD.EDD !.'IbLI.'H'..IS WErD rJr]el:J und {unnc\-d Fruih

-ﬁ-pr.!ll:' ]1:!:" is the fovorite dessert of Unele Sam's ﬁgh'.in.r_;
Mavy, with cherry, pumpkin, apricot and mince close
contenders, The pies are hia and thick (left) and are
quartered to moke maon-sized servings. Besides aviemal-
ic F‘.II'E' maochines, Mavy alsa uses automatic Pan greasers
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GiantModels of Instruments Imu_ﬁiweland&develaped i thachine

: using an air hammer to vibrate a stesl har
Teach W{)rkel-s Their Use to which the nuts were fastened on metal
ae plates. A hand screwdriver was used to
tighten the bolts with a force that would
be used in ordinary factory operations.
The armature calwmg the speed nuts was
vibrated by the air cylinder at an ampli-
tude of Yisth of an inch, at frequencies of
3,500 cycles a minute or greater, and tests
were run on the average of :55 hours, -
though some were conducted as long as
1,000 hours, The conclusions are that if
vou eannot jar a nut off a belt after 3,000,-
000 sharp jolts, no amount of jarring will
remove it—though many have withstood
tests at as high as 10,800,000,000 vibrations. |

4

“Spinner" Resets Thertfometer
By Lentnfugal Force

Use of vernier calipers is explained by giont madal

o )

“® * In war plants where it is necessary to
! ~N give special training in the use of precision
‘. M instruments to war workers unskilled in
! their application, large-scale models of the
,* ., toolsare an aid to the instructor. Thus one
f% war plant uses a mammoth model of the
o % vernier calipers to show quickly to indi-

viduals or groups how to measure with this
important instrument.

Bolt Is Jarred Ten Billion Tlmes
To Test Grip of Nut

To test the shock resistance of their self-
locking speed nuts, Tinnerman Products,

Inertia of twitted knob whirls, resets tharmometer

“Shaking down” a fever thermometer
after a patient’s temperature is taken is a
tedious job, and may result in a broken in-
strument if it is carelessly struck against a
wall or a piece of furniture. Mechanieal
resetting of such thermometers is accom-
plished by a knob clipped to the instru-
ment. The knob is held in the left hand,
while the case is turned clockwise a few
times. The knob contains a resilient mem-
ber that “stores” inertia, and when the
case is released it is whirled instantly with
sufficient cenirifugal forece to reset the
Mfluid in the thermometer.

. {[To learn where to buy commercial prod-
Nuts fastened to metal plates are given shock test \lcls described in these pages, see the index.
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Ben Franklm Stove Is Model for Fuel Econ07

Ben Franklin's first in-
vention, a fireplace stove
designed during the Rev-
olutionary War period,
has sprung into new
prominence because of
fuel shortages. “I love
economy,” Franklin said,
and proved it in his
“Pennsylvania fireplace,”
of which he said: “Asvery
little heat is lost when
this fireplace is used,
much less wood will serve
you, which is a consider-
able advantage where
wood is dear,” Now that
fuel oil is “dear”™—or
rather rationed —Frank-
lin's original invention
has been reconstructed in
replica at the Franklin
Institute in Philadelphia,
go that it may be studied
as a model for heat conservation. Curators
at the institute believe a study of the model
may suggest ways to redesign other fire-
places to conserve heat. In principle, the
Franklin stove, set into a conventional
fireplace, employs a false wall and baffle
plate to prevent heat from escaping up the
chimney, while allowing smoke to escape.

Stove Franklin invented helds heat, lets smoke escope.

COoLD AIF! DUCT

Inset: Side wiew

It incorporated cne of the first methods of
“air-conditioning” a room, because it lises
as a draft cold air brought through a duct
from the basement or from outside the
house. This air, heated, is thrown back
into the room. The fireplace was recon-
structed from Franklin's original drawings
and actual specimens still in existence.

W AL

Outdoor Garage on Alaska Road Protects Against Wind

Winter operations on the Alaska Road
constantly present new service problems
to motor mechanics responsible for keep-

Q‘w?':

SEPTEMBER, 1943

ing traffic flowing. As a result of early ex-
perience, the high command of the high-
way has decided to build properly heated
garages, but during its first winter
the repairmen had to work at ex-
treme temperatures either out-
doors or in makeshift shelters,
usually of tarpaulin and tar paper
construction on a framework of
lumber cut from nearby forests.
Such shelters provided some pro-
tection from the wind, but none
against the cold. Ramps of logs
were frequently built, so that re-
pairs could be made underneath
vehicles. Even to change a tire a
blowtorch was used on the rim
bolts. In eroszsing glacier-fed
streams, truckers generally found
it necessary to thaw out their
brake drums, which immediately
froze. Tractors had to be thawed
at bonfires to warm up the engines
for starting,

Alaska rood goroge is a makeshift shel-
ter of !nr paper on a timber framewerk

5 i
e i, & T

77



oy F
.
e

2 I X
l'.;_'-'rl. ol

L

iy OO BT

e

the 75-faot l:umi Guard cutters, dish it out on
Below, landing craft off Algiers puts ashere

Heix-bitters,"”
offshore patrol.

fﬂf:: Allied and enemy dirmen whe hove made farced lendings
= in the Channel owe their lives to the R.AF. air-sea rescue serv-
- ice, Rescue lounch appreaches men in bomber's rubber dinghy

Ao

W/ FEATHERWEIGHTS

HIGH on Uncle Sam’s shop-
ping list for the biggest navy
the world ever saw was the no-
tation: “A hillion dollars worth
of little stufl.” That's what the
old gentleman is getting.

More than 300 American firms
—shipyards of course, but also
paper factories, refrigerator and
stove makers, lumber wyards,
railroad car builders—are turn-
ing out some 25,000 war craflt
under 200 feet in length. “Ex-
pendahbles” they ealled one class

L
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of these bantamweight battlers—
the PT's; but the word for all of
them is “indispensables.”

For at sea as on land it’s a tech-
nician’s war, and it takes special-
ized machinery; picket boats,
aircraft rescue boats, minesweep-
ers, cutters, rearming boats, hos-
pital boats, storm boats, buoy
boats, net tenders, pontoon hoats,
amphibian tractors, dinghies,
dories, lifeboats, target boats,
launches, lighters—boats by the
thousand to keep the offensive
rolling and keep the enemy away,

The PT's grab the headlines by
such stunts as sinking 250,000 tons
of Jap shipping in one war yvear,
and by ruining the time table of
the “Tokyo Express,” the shadowy
destrovers that had almost nightly

Dressed for wintry blasts, Coast Guardsman
of the Corsair Fleet shouts to o vessel on
patral {above). Left, lifeboaots are solf-
bailing, self-righting nonsinkable. Below,
depth charge from “Y* gun on MNavy PC
boat hurtles teward its underseos target

SEPTEMEER, 1943 51



reinforced the Jap garri-
son on Guadalcanal. They
are the glamor boys, these
s0-ton, 70-foot speed-
sters; the showpieces.
One PT crew, sceing its
first torpedo had been
launched too far away to
score a hit, poured on the
fuel and actually outdis-
tanced that torpedo—
sped past it in getting
closer to launch a second
one,
But for most erews of
3 4  the midget fleet, war
Al 8  means neither glamor nor
' ; glory, but grueling work,
These Corsairs learn to “hand, reef ond steer” as in Clipper ship days often aboard a deck that

— e W
—— - e
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PT boats above costs about in short, swift arcs protecting carrier against
submorine attack. Below, hoisting out the float on o British minesweeper :.er?p:n:ln.;l Emﬁtt::dlﬂ;ﬁ

. quarters as cramped as a
, . medieval cell. If they
never see the human en-
emy, these sailors con-
stantly battle a more an-
cient foe, the sea itself.
Some are pleasure craft,
“inducted” for shore and
anti-submarine patrol.
Aboard one such craft, a
vawl, nine Coast Guard
seamen patrolling off
New England were struck
by a gale that pitched the
vessel on its beam ends
then dismasted her. With
fuel tanks flooded, the
auxiliary motor wouldn't
work, and the stump-
masted vessel was hound-
ed by the storm for 21

o2 POPULAR MECHANICS




days, all the way down the coast
from New England to the Caro-
linas before she was reseued,

“Corsair fleet” is what the
Coast Guard dubs the sailors
who practice old-fashioned sea-
manship to patrol the sub belt,
, As rough and ready are the
crews of the 83-footers and the
“Six-hitters,”" the T5-foot off-
shore patrol eraft. Both stay out
and take it—and dish it out to
the subs—when bigger craft
make for port.

Thousands of pint-sized craft
have but one destiny, to destroy
submarines. Considering that

:'Ennﬁn.u-:r:l {=] page 15U:|-
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Above, launching “submarine poison,” a destroyer-escort. Below,

chief gunner's mate awaits order to fire “ashecans” at enemy sub

Sub-buster of the Coast Guard, this 83-
foot patrol craft hn|pl. sweep American
cooits clear of the submarine menace
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Bomber Nose Test Chamber
Duphcates Pressure Alnft

"Altitude” inside chamber is more thon seven miles

Performance of aircraft and electronic
equipment at simulated altitudes of seven
and one-half miles is studied in a trans-

parent plastic test chamber, shaped like the
nose of a bombing plane, by engineers of

the Radio Corporation of America. Air-
craff equipment is sped to combat fronts
by means of these ground-level “strat-
osphere flights,” in which conditions of the
upper air are introduced to determine how
well the equipment will withstand them.

324
Quartz Rod Lights a Ciéarette
With Radiated Heat

Fused quartz, resembling glass, serves as
a windproof cigarette lighter when one end

Helding the cool quartz red while it radiotes heat

54
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of a rod made of this substance is poked
into an opening in a furnace. The rod re-
mains cool enough to be held comfortably
in the hand while it radiates sufficient heat
to light a cigarette, according to experi-
ments conducted by P. K. Devers, General
Electric engineer, guartz transmits
both light and heat with slight loss. Iis
possibilities have captivated the imagina-
tion of scientists for more than a century.

o N’ 47,
,Cellulose Shrink-Tight Hoods

. Keep Plane Pipes Dirt-Free

Cellulose closures that are applied wet
and shrink to make a tight seal are being
used to guard the ends of fuel, hydraulic
and vacuum lines that must be left discon-

Ynected in the construction of an airplane
Juntil time for final assembly. These “Cel-

<0-5eal” caps, as Du Pont, the manufac-
“turer, calls them, have Jong been used to

“Jtseal medicine and perfume bottles, as well
Nas the ends of glass tubes in which tooth-
“brushes ave sold. In their new application,

Applying wet cellulose cap which dries to seal pipe

they keep rust and dirt from the discon-
nected pipes and tubes of airplanes, and
also guard against possible sabotage, be-
cause tampering with the lines is impossi-
ble without breaking the cellulose seal.
The caps are delivered to the user in a
container of liquid, applied wet, and shrink
dry within a few minutes. Caps used in
plane manufacture are bright red, so that
none will be overlooked and left in place
during final assembly.

{[Name=s and addresses of makers or sell-
ers of commercial products described in
this magazine are listed in the Where-to-
Buy-1t index. Write to them for additional
information and be sure to Say You Saw It
in Popular Mechanics,
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MERICA'S newest gold rush isn't in

4 California, or in Alaska either. It's in

the oceans surrounding the United States,
the great lakes of the continent, the rivers
and streams — even in the little ponds

where any man can toss a hook and sinker,
Fishermen everywhere are gathering a
golden harvest.
Recently a New York City
docked, her cargo was snapped up and each

of the 10 men in her crew was paid off
SE89 for eight days work, or more than

8111 a day,
The trawler “Cormorant” landed in Bos-

tan with 527,000 worth of fish in her holds,

setting a new American record by $6,000.
This record was broken three days later
when the trawler “William J. O'Brien” fol-
lowed her in with 182,000 pounds of cod
and haddock and her crew shared in the
$29,100 payoff. Other trawlers are doing
nearly as well,

It isn't that they are catching more; the
fish are worth more because of the scar-
city of things to eat,

Seven billion pounds of fish would be
about right for our fighters, our allies and
our home tables in 1943, At the rate fish

SEPTEMEER, 1943

trawler

g%#; GOLDEN HARVEST

As in centuries post, Yankee fisherman, typified in
statue above, are helping feed America in warlime

are being hauled in, the U, 5. crop will
approximate only 3,650,000,000 pounds.
Scarcity of fishing vessels is one reason.
In some areas the Navy took over half the
fleets. Trawlers and draggers became mine
layers and mine sweepers, Whalers became
oil tankers. Cruisers became patrol craft.
Scarcity of men is another. The draft
took many, and the Navy snapped up sea-
faring volunteers, too. High pay and bo-
nuses in the early days of the war lured
fishermen to freighters. Scarcity of engines
and fishing gear proved another factor.

a3



OWI photos

Gloueester fishermen stem from generations skilled in com-
botting the wiles of the sea. War adds its perils to the

skipper above, ond crews of Gloucester trawlers below

The navy is gradually returning
the fishing craft, as the shipyards
turn out new naval vessels; prior-
ities are easing the equipment bot-
tleneck, but the lack of men is
likely to go on, even with the lure
of high income,

For though the returns are good,
fishing is not an easy money busi-
ness. A fisherman needs the
strength of a timberman, the pa-
tience of a tailor, the resistance of
a fur trapper, and the endurance
of a wrestler, )

If he happens to have the cour-
age of a marine, it won’t hurt him
any either, for German subma-
rines are bagging fishing boats as
fast as they can find them. During
the early months of the war, the
U-boats would pop up alongside
a trawler and warn the crew to
head their eraft for home, or else,
Now that the Nazis know how im-
portant fish has become to the
American diet, they say it with
shells, giving the men just time
enough to get into dories and pull
away from their doomed ship,

Efficient navy patrols are on the
job might and {Ely, with surface
vessels and planes preying on the
U-boats which prey on the fishing
fleets which prey on the figh,

Even without wartime perils,
the hazards of fishing are numer-
ous enough with deadly cold, rav-
aging storms, icy decks and slip-
pery ladders vying with the risk
of infection from fish fins and fish
knives,

Because the ships are inclined to
work in groups, there has always
been the hazard of eollision, in-
creased now, since lights must be
doused because of subs. One such
crash recently dumped 25 men
into the sea off Boston, but fortu-
nately all were saved.

Not so lucky were the men on
the ill-fated “Mary E. O'Hara"
which took 18 of her 23 crewmen
down to a watery grave. Or the
tiny “Frances,” lost with all of her
six men after being run down by
a larger vessel. These are New
England instances but the stories
are similar wherever men brave
the deep for fish.

During the first 300 years of
fishing off the New England coast,
more than 8,000 fishermen were
buried where they worked—in the
sea. Yet fishermen seldom change
their oceupation.

POPULAR MECHANICS



They tell true tales of
the lethal swordfish,
which strikes dories with
express-train speed. One
pierced a man’s back with
a jagged bony lance, kill-
ing him instantly as he sat
on the bow thwart. An-
other, tangled in a fisher-
man's line, dragged him
off, never to be seen again.
Fishermen spin the yvarns
of disaster, but they keep
on fishing,

There was the case of
the crew whose cockle-
shell boats ran into a
school of angry swordfish
which attacked them re-
peatedly, one boat being
pierced four times in a
single day and the others
punctured so often that
the trawler ran out of
patching materials and
had to substitute tin cans |
from the galley. LA

Or the battle with a
900-pound giant which
repeatedly leaped 30 feet in the air when
harpooned and finally, when almost ex-
hausted, took a final fling with his sword
at the fisherman, coming so close as to
knock his cap into the sea.

Other more common perils are the
chances of being washed overboard by
mountainous waves or of being separated
from a trawler in a dory.

Two halibut fishermen had the latter
misfortune in a snowstorm off Newfound-
land. One succumbed to the cold. The oth-
er, fearing he would lose
his oars, permitted his
hands to freeze tightly to
them. He pulled the boat
ashore and walked to the
office of a doctor who am-
putated his fingers and
thumbs.

But like all men who
love the sea, this did not
discourage him. He went
into the fish business,
made enough to buy a
sailboat and piloted the
little craft from Glouces-
ter to Portugal—just for
fun,

The crew of the Coast
Guard Cutter “Cavuga”
tell a story which illus-
trates the spirit of the

Filled with tuna, 600-pound buck-

et swings over receiving trough
Fish and Wildlife Hmnu ph.n?tu
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Rosafish, for food, fish meal and cil, are thoveled into hold for icing

- B

fisherman. One wintry day they came upon
a man rowing vigorously several hundred
miles from shore, He had lost his trawler
three days before in a fog, His first words
were;

“It's about time you boys showed up.”

Stimulants and medicine for exposure
and fatigue were rushed te him, but he

brushed them aside and demanded ham
and eggs. Asked why he was rowing aim-
lessly in a deserted ocean, he said he liked
to keep busy. Asked what he did when




Trawler's loockout aloft to inspect fishing grounds

too tired to row he showed his scorn at
such a foolish question.

“I fished, of course,” he said. His lonely
boat was half full of fish.

It takes such affection for seafaring to
be a fisherman., While at sea, in a typical
Atlantie trawler he works 12 hours a day
—=zix on and six off—seven days a week.
He faces gales and snow in the winter; fog
and rain in the summer. He must step
lively in heavy clothes, plus oilskins and

Seining mullet on a California beach., Equipment priorities are easing ene bottleneck that hampered fishermen

rubber boots. Most of the time he is being
pounded by waves and spray. There is
seldom a moment when his boat, whether
trawler or dory, is not tossing or rolling.

But he eats the best of food prepared by
the best of cooks and there is no limit to
the number of “mug-ups,” or between-
meal snacks.

He won't work for wages in most cases,
demanding and getting a share of the pro=-
ceeds from the catch and changing from
ship to ship according to his fancy. One
boat, manned by a crew of 13, signed on
138 men for its trips over a year.

Not all men aboard a fishing boat are
experts at all phases of the profession, but
someone on each craft has to know more
than how to bait a hook, or handle a net,
or ice a fish.

A good skipper must know when he has
a paying load aboard so he can decide
whether to keep on fishing, or hurry ashore
to catch a good price before other boats
dump their fish on the market. He listens
to market reports on a ship-to-shore tele-
glsmne. Some actually can estimate tons of

h down to a matter of a few pounds and
come pretty close to dividing the haul into
varieties.

A good halibut man must know how to
crack these fish on the nose with a killer
club in just the right spot to end their
thrashings. He learns that a 400-pound-
halibut is easier to dispatch than a livelier
80-pound one.

A mackerel lookout can locate a school
of these finny creatures in pitch dark be-
cause they make the water glow with phos-
phorescence. In the daytime it is different,
the schools showing black near the surface

RN WY
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and red if submerged.
Lookouts can even tell
the size of the fish in the
schools; large fish make
coarse ripples.

A swordfisherman can
locate his favorite prey in
the tossing sea by the
protruding eight inches of
its triangular back fin and
can distinguish it from a
shark because the tail fin
sticks up straight, while
the shark's slants.

Others have to handle
seines 1,500 feet long, ma-
neuvering them so as to
come up with a pay load,
but not to overload the
214-inch meshes, lest the
net burst. The record for
one set of seines is 130,000

ounds hauled in without

reaking the nets.

But they can't pack the
nets too full for Unele
Sam these davs. With
the active direction of one
of the world's foremost
authorities on fish, Dr, Ira
N. Gabrielson of the De-
pariment of the Interior’s
Fish and Wildlife Service,
Fisheries Coordinator
Harold L. Ickes is cam-

Heavy nets slide down the side
of a trawler, off New England

';: l.i
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Haorpoon stations on fishing boots operated by Coost Guard hove given
way to gun stations, obove. Below, crew tending o net, 50 feet in diometer

paigning to furnish the industry with boats,
equipment and men. At the same time the
public is being taught that many varieties
of fish which have been ground into fertilizer
are good to eat. The British enjoy them.
Experts have always disagreed as to
whether or not a shark will eat a man, but
there is no doubt men will eat sharks and
shark shops have already shown up in fish
markets across the country. Thus 2,000,000
pounds have been added to the food supply.
Other species which you will get to know
better as the war continues are the sea rob-
ins, which have birdlike wings, the angler
fish, which has such a big head that he seems
half mouth, alewives, which clog the fresh
water streams during spring spawning, carp,
which are really like overgrown goldfish,
puffers, which swell up like balloons when
yvou tickle their stomachs, but taste like
chicken when cooked, ling, which spend
IContinued to poge 154)
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Sallnrs Lear;n to Row on Shore in "Land Boat”

\u’ Bluejackets in training
at an eastern naval sta-
tion make their maiden
rowboat “voyage"” in a
16=-place, oar-equipped
frame construction on dry
land. By means of this
preliminary training, the
recruits are skilled in the
timing that means real
teamwork when they are
finally sent out for the
real thing—advanced in-
struction in one of the
station’s whaleboats.

Before blusjackeis take a
ride in whaleboats, they
learn timing in land boat

2 2L
Glass-Turreted Control Truck Guides Student Aviators

All aireraft, whether or
not equipped with radio,
can be guided to safe
takeoffs and landings
from the glassed-in tur-
rets of control trucks de-
veloped by the Rowal
Canadian Air Foree. De-
signed to aid student pi-
lots landing at runways
some distance from an
airfield’s central control
tower, the mobile control
turret can call warning
by radio, or flash a warn-
ing light signal right into
the cockpit with an Aldis
lamp, in the event the
student attempts to land
without lowering his landing gear, or fails officer in the truck is also in constant radio
to give right-of-way to another plane. The communication with the central tower.

:}é 250
One-Man Toe-In Gauge for Tires Helps to Eliminate Excessive Wear

Measurement of the toe-in of automo-
hile, truck or airplane tires may be made
in a few minutes, and without the need of
jacking up the vehicle, with a tiny gauge,
resembling a hand scale. Proper amount
of toe-in must be fixed to avoid excessive
wearing away of the rubber. Grippers are
attached to the rim of the wheels, and the
vehicle is rolled forward to show the toe-in
in inches. The gauge is light, measures 10
inches, and fits into a tool box.

Turreted rodio control truck guides student war pilots at remote runways

With grippers in place, vehicle is rolled
forward, and scale shows toe-in in inches

POPULAR MECHANICS
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\_\,.?E DON'T go to war entirely on
' ¥ shoeleather and hobnails any
longer, but neither is this mechanized
melee all metallie. War tools that fly
the skies, plow the deep or roll across
the land enroute to conflict would
shake themselves out of ecommission
were it not for cushions of rubber,

So, while the average motorist is
fretting because the old bus can't be
driven to heart’s content, the grim
group directing the nation’s war effort
is watching, with fingers crossed, the
desperate struggle of a huge army of
men scattered throughout the jungles
of three continents to get enough real
rubber to the United States to eke out
the thinning prewar stockpiles and the
rizing synthetic production,

Because the battle line of rubber is
so widely scattered and so complex,
the average person never gives it a
thought, Yet it is changing the eco-
nomic map of South America, North
America and even Africa. One of the
greatest mass migrations in history is
taking place today in the valley of the
Amazon River in South America, for
example. It is spurred by the breath-
taking urge to get rubber and to get
it quickly. Planes, roads and boals
that were constructed to move only
precious metals from South American
mines are now hauling more precious

rubber.
SEPTEMBER, 1943
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Good neighbors
help U. 5 find
rubber, Above,
houling guayule
in Mexico. Be-
low, gathering
sop—Honduras
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Baling guayule; man’s muscles furnish much of the power in Mexico

Millions of acres of land in South Amer-
ica, Central Ameriea, the islands off their
coasts, in Mexico and in our own southwest
border states are being combed for or
planted to the rubber tree, or the shrub,
guayule, or the cryptostegia vine. In far-
away Africa, the deadly Congo is being
milked of rubber-tree sap. Right here, in
our own New Jersey, Russia's miraculous
rubber-yielding dandelion, kok-saghyz, is
heing harvested experimentally for its rub-
ber content.

This battle for rubber, like the global
war of explosives and steel, is being direct-
ed from Washington and New York, by
government organizations like the Rubber
Reserve Corporation, the Rubber Devel-
opment Corporation and the Office of the
Co-ordinator of Inter- American Affairs.

Officers in the field are experts from
America and from the governments of rub-
ber-producing countries. This army also
has its planes, ships and boats; its medical
corps; its quartermaster division to supply
food and equipment, and its unsung thou-
sands of soldiers who dare death in the
green hades of the tropics, the miasmas of
the swamps and the treacherous streams.

In the humid no man's land of the Ama-=
zon, rubber hunters are fighting jungle
beasts, snakes, scorpions, blind worms,
ants, wasps, '\?-oisonuus larvae, spiney plants,
sting rays, electric eels and even the rapa-
cious onslaughts of piranhas, the cannibal
fish., Amoebic dysentery, yaws, and vellow
fever are ever present menaces, together
with the world's most widespread disease
—malaria.

They don't face enemy troops in their
advances and marches, like uniformed sol-
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diers, but they face death at
every turn.

Disabled rubber tappers
can't be taken to hospitals, so
hospitals are taken to them,
in the upper reaches of the
Amazon. Two fleets of more
than 50 floating dispensaries
are being organized for Co-
lombians and Brazilians who
have volunteered to help the
United States gather rubber.

Many of these will consist
of a launch and a hospital with
eight to ten beds, and all of
them will eruise up and down
the great green-banked river
and its tributaries, picking up
patients on the way, some-
times transferring them to
hospitals being built at river
settlements,

Because the hardy rubber
tree flourished before Brazil
cultivated it, and continues to
battle the other vegetation of the jungle
to a standstill whether man aids it or not,
this huge country is supplying the bulk of
the rubber tappers, each of whom can ob-
tain an average of a ton of virgin rubber
a vear and a good living—if they can bring
themselves back alive,

Since we need at least 50,000 tons of Bra-
zilian rubber this yvear, some 50,000 Brazil-
ian workers have volunteered, some in-
spired by a doubling of the price of rubber
to 45 cents a pound, and others by patriot-
ism, since their nation is firmly on the side
of the United States. Often with their fam-
ilies, they are moved 1,600 to 2,000 miles
into the jungle where wild rubber trees
thrive., Generally they go to the port of
Manaos, which can be reached by sea-
going ships although 1,000 miles up the
Amazon. For the most part they walk the
rest of the 600 to 1,000 miles to work, un-
less they happen to have donkeys or other
beasts of burden.

While each tapper usually carries a shot-
gun and a machete, both handy in adding
to his larder, he eannot subsist on game
alone, nor can his family, so farms and food
caches are being established to ecare for
the diet of the army of jungle wanderers,

In Colombia's remote regions, at the
headwaters of the Amazon river system,
another army of rubber tappers has been
mobilized in an area so isolated that an
airplane service was established to fly the
rubber to Bogota, the capital. A landing
field was hewn from the forest by 30 men
in 20 days.

Here, as in Bolivia, the river settlements
provide seenes reminiscent of California’s
gold rush, with men being outfitted in the
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primitive wooden stores,
rushing for space aboard
wood=-burning steamers
which drop them off at lonely
points in the jungle where
rubber grows raw in the fa-
mous Hevea trees.

Ecuador presented Ameri-
can experts with a novel prob-
lem. The peaceful Yumbo
Indians had an estimated 1,500
tons of rubber on hand, and
thousands of tons more avail-
able in a wilderness where
they are practically the only
potential labor. But this
strange tribe didn't care to
sell what they had nor to har-
vest more. They live in a
practically workless paradise,
being supported in mest of
their wants by the lavish
“hunguara” palm.

Guns and machetes were
the only available currency
which would induce them to
extend themselves, but they
were well provided with
these. Someone remembered
the use of bright beads as pay-
ment and it aroused their at-
tention. But the only beads
they craved were red, white
and blue fellows about the
size of rabbit shot which they
string and hang around their
necks, The =supply of thesze,
which formerly came from
Germany at a cost of 8 or 9
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Workers in rubber waorehouse
at Manoos (obove) en the
Amazon, cut balls of rubber
for grading, washing. Rubber
is native to Brazilian wilds

Laft: Bud-grafting produces
high=yielding ftrees. A bud
from registered tree is placed
under the bork of o sapling

Fard Molor Co, photo

First step in transplanting of
guayule (below) is to remove
the tops of the seedlings
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Finished sheet of rubber is stretched by workers on Honduros plantation

cents a pound, was so limited that the price
had upped to $17 a pound. A hurry-up
call was made to five-and-ten-cent stores
in United States and a gquantity of this
“eurrency” was rushed to Ecuador, where
the natives accepled them eagerly, but
shook their heads at the stupidity of white
men who would trade pretty beads for
messy rubber,

In Peru, the ancient city of Cuzco, seat
of the ill-fated Inca empire, is being linked
with the Marcapata gold mines by a new
highway, not to transport gold, but to move
something more valuable today—rubber
from the millions of wild trees in the low-
lands near the mines.

In Venezuela, transportation again was
the problem and it was solved by the un-
usual method of going up one river and
down another. Stern-wheel steamboats
take rubber tappers 1,000 miles up the
Orinoco river to Puerto Ayacucho, from

where they can paddle
canoes or navigate small
launches 746 miles far-
ther. At this point the
headwaters of the Orino-
co are joined with those
of the Rio Negro, a tribu-
tary of the Amazon, by a
natural canal, so they ean
traverse one forest on the
way up and another forest
dotted with wild rubber
trees on the way down.

Hundreds of knotty
problems were met by
American experts in
these countries and in
Costa Rica, El Salvador,
Guatemala, Honduras,
Mexico, Nicaragua, Pan-
ama—all cooperating in
the battle for rubber, along with British
Guiana, Trinidad and Hailti.

The struggle at this time is to tap wild
rubber, or to revive plantations which
flourished until competition from the
Dutch East Indies and other territories
which are now held by Japan forced their
abandonment.

It takes vears to bring a cultivated rub-
ber tree to maturity, but the experts fore-
see an eventual all-American sufficiency.
For 300,000,000 trees have been planted in
Brazil alone, with hundreds of millions
more set out in other South American
countries as well as in southern Mexico.
From the latter point rubber can be trans-
ported to the United States largely by rail
if the sea is ever again ravaged by the
submarine.

But all of the rubber collected from the
Hevea tree in South America and in the
Belgian Congo, where the Free French are

T
Guoyule seeds are planted in o nursery bed, relled, ond covered with fine sand to prevent their washing oway
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cooperating with the United States, does
not promise immediately to offset the war=
time need for the 800,000 tons gobbled up
annually by our factories—even with the
help of synthetics.

So Uncle Sam's experts are pushing the
quicker sources provided by two plants,
cryptostegia and guayule, which yield just
as good rubber, but at a higher cost.

In Haiti, our government has arranged
for labor to chop down jungle areas for the
planting of 100,000 acres of eryptostegia, a
vine which grows to maturity in about a
vear, has few pests and which can be in-
duced to “bleed” latex, like the Hevea tree,
by cutting the stem every other day and
training the vine over a bamhboo trough to
catch the liquid. This latex is coagulated
in water, lifted out in sheets and smoked
like Hevea latex. One man can care for
an acre and the yield is about 200 pounds
a year per acre. The “bleeding” does not
injure the vine. :

The United States Rubber Company has
large plantings of the vine in Arizona and
there are plantations in Mexico. The De-
partment of Agriculture iz conducting test
cultivations i.n%:l'}unda. Texas, Arizona and
California. Plantings are also under way
in Cuba, Puerto Rica, Jamaica, Costa Rica
and Honduras. It was brought to this con-
tinent from India in 1895 by a sea captain
who gave it to a Mexican friend as an or-
namental plant. It can be raised as a cash
crop in any frost-free soil that will support
a truck garden.

Mexico, which was second only to Brazil
on this continent in Hevea tree rubber
production during better times for the in-
dustry, is also coming to the rescue with
its native shrub, guayule, which has always
sent a trickle of good rubber to market.
Mexicans are profiting by gathering the
wild, as well as the cultivated plant, which
is baled and sent to mills where the hardy
growth is thoroughly crushed between
stones to free the latex,

The Intercontinental Rubber Company
and the General Tire and Rubber Com-
pany have fostered experiments in this
rubber plant for several years, so that they
were ready for expansion when the pres-
ent shortage developed. A number of spe-
cially adapted agricultural implements
have been developed by these companies
to replace the crude methods formerly
used, so the value of their huge plantings
in Mexico and California is rising.

With all of these forces pulling together,
if the final bottleneck of United States
arms production should be found to have
a rubber stopper, the chances are that Un-
cle Sam, his southern neighbers and the
progressive corporations of the nation will
smash it, stopper and all.
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Armored Shingles
To Defy Wind’s Force

-

Shingles are fireproof and interlock at four points

Roofing shingles are now “armored” to
prevent their slipping apart or blowing off
in the wind. Besides being fastened by
four concealed nails, the shingles are
designed to interlock at four points with
adjacent shingles. The locking principle,
integral to the design, reguires no wires,
clips or other fasteners. The shingles are
finished to simulate wood grain,

#as

"Vest-Pocket” Postwar Autos
To Burn Aviation Gasoline

Pint-sized family automobiles that will
burn aviation gasoline are predicted for
postwar development by Dr. C. M. Larson,
chief consulting engineer of the Sinclair

efining Company, member of the Society
of Automotive Engineers. The high-octane
gasolines which will be the regular fare of
the postwdr car are now available only for
military aireraft and motorized equipment.
The manufacture of high-octane gasolines
will be accompanied by a reduction in the
guality of Diesel fuels, according to Dr.
Larson. This will force engineers to design
Diesel engines for marine, railroad, long
distance and overseas air cargo, and con-
struction service that will get the utmost
out of the low grade fuels. Aviation gaso-
lines and bther essential war products are
now being produced in petroleum refin-
eries, he said, at the expense of the distil-
lates ﬁurr*which Diesel fuels are made.
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772 1943 BUCKET BRIGADE

Civilians are in “bucket brigades” helping save our
forest resources from disastrous fires like this. Below,
“smoke jumper's” rig frees him if chute snags on free
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JIGHTING forest fires and protecting

America's vital wartime lumber sup-

ply now is largely a volunteer, civilian
responsibility.

Throughout the country, private citizens
—men and women, old and young—have
been organized by the thousands to form
the bulk and backbone of an army faced
with the gigantic task of preventing and
controlling the always present fire menace
in great areas of timberland from coast to
coast which supply hillions of feet of lum-
ber for ships, docks, planes, cantonments,
and al other war and civilian needs,

Even in peacetime, there were some
200,000 separate forest fires every year,
and resulting losses were one of the heav-
iest drains on America's natural resources.

Now, in wartime, the danger has been
magnified by possibilities of incendiary
damage and bombing, the former already
having been suspected of causing confla-
grations on coastal areas. Moreover, any
single forest fire is more costly than ever,
not only because the damaged timber is
more valuable but because the blaze may
threaten military and industrial establish-
ments. And huge smoke clouds from burn-
ing trees interfere with flying and pilot
training, hamper such activities as anti-
submarine patrols, and provide what might
be an eflective screen to mask an enemy
attack by sea or air.

Before the manpower shortage became
acute, fire fighting crews were available
from many sources. Men and boys from
the CCC were ready to help. There were
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thousands of migratory work-
ers, Saw mill crews pitched
in, as often did soldiers and
civilians when necessary,

Today, the picture is far
different, The CCC is no more.
The armed services and war
industries have taken as high
as 30 percent of the available
manpower in some localities.
There are fewer migratory
workers—sometimes none at
all. Soldiers are needed for
combat maneuvers and train-
ing, and mill workers—those
that are left—must be kept on
the job if EPn:ur]u:;i.il:n1 is to be
maintained.

Only the civilians remain to
bear the brunt of forest fire
fighting. Their numbers, too,
have been depleted as far as
able-bodied men are con-
cerned. But so important is
the fire fighting job that oth-
ers have come forward to fill
out the ranks of one of the
largest civilian armies in the
mu;iry. It is called the For-
est Fire Fighters Service, and
is one of the basic divisions of
the Office of Civilian Defense.

Officially designated as the
FFFS, this service is com-
posed of anyone old enough
or young encugh to assist in
any way to combat the forest
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Farest Fire Fighters Service is a basic division of the Office of Civilian
Defense. Above, @ Mount Hood pumper-tank truck in action ot a
guord training comp. Below, a volunteer fire-fighting crew, equipped
to hold the fire line in Wisconsin, is given lost-minute instructions




T. 8 Forest Serviee pholos
Fire fighters afield are directed by portable radic

fire hazard. Proctically all members of the
FFFS are wolunteers and are local resi-
dents. They have been organized into local
and state groups, trained in fire fighting
techniques, and are important cogs in the
nation’s defense machinery, the same as
air raid wardens, watchers, and any of the
millions of other OCD volunteers who act
in capacities ranging all the way from aux-
iliary policemen to baby tenders.
Progress in organizing the FFFS has been
consistent and rapid ever since the service
was organized less than a year ago, and
most states now have trained groups fa-
miliar with all phases of forest fire fighting.
Under the leadership of David P. Godwin,
national coordinator, the FFFS works in
co-operation with all existing agencies
having to do with controlling forest fires,
including the Departments of Agrmu]ture
and Interior, state foresters, private
tection associations, state am;l ocal defe nsr:
councils and all police and fire authorities.
American citizens and friendly aliens are
eligible for FFFS membership, subject to
age and physical requirements set up lo-
_cally. Two types of volunteers work under
squad leaders selected by local co-ordina-
tors. These are the fire fighters themselves
—those who actually battle the flames—
and the members of the service of supply,
made up of cooks, telephone operators,
messengers, timekeepers, waterboys—
those who aid and supply the fighters.
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Fire detection and patrol systems
have been organized, and today in
the nation’s forests the armband of
the FFFS, though new, is hecom-
ing everywhere familiar, even on
remote pack trails and forest paths.
This insignia is a red pine tree on
the conventional OCD white iri-
angle surrounded by a blue cirele,

FFFS members are trained by
experienced fire fighters and forest
rangers, and are required to com-
plete at least twelve hours of basic
training. The course consists of lec-
tures, demonstrations, the building
of fire lines, and a general intro-
duction to the tools, machines and
techniques of fire control, which
puts as much emphasis on prevent-
ing fires as extinguishing them,.
Training manuals are provided.

While the equipment of the FFFS
is as modern and plentiful as it is
possible to supply, a lack of critical

*Smoke jumpers” who land at remote areas to combat
a bloze are the porotroops of fire-fighting volunteers

materials has made it impossible to put all
the newest fire fighting tools in the hands
of all local units. Civil Air Patrol and other
planes, up-to-date radio zending and re-
ceiving apparatus, and facilities for drop=
ping supplies and fire fighting materials by
parachute are employed wherever possible.

In many instances, however, members of
the Forest Fire Fighters Service are or-
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ganized to operate in a
manner quite similar to
the old-fashioned bucket
brigade, and this for rea-
sons quite apart from lack
of more equipment.

Says Mr. Godwin:

“TheTural organization
of the FFFS uses men and
women from villages and
farms, supervised and
trained, of course, by ex-
perienced fire control
men. But frequently they
find it necessary to take
action on small fires with
little or no supervision.
Consequently, it has been
felt that they would be
more effective using tools
and equipment with
which they are familiar,
such as shovels, rakes,
axes, hoes, fire swatters,
simple pumps and other
universally used imple-
ments. In using familiar
tools, it is much easier to
stress handling and the
safety factor which is so
necessary.”

The original goal of the
FFFS was 200,000, in-
cluding women and boys.
It is reported, however,
that this number has been
greatly exceeded. The
work so far has been
highly successful, not
only in actual fire fighting

“Smoke jumper,” right, is out-
fitted for humqr, hot work. Be-
low, mopping up edge of a blaze

-
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Towors, circled on dispatcher's
map, report and help locate fire

and prevention but in
making it unnecessary in
many instances to stop
logging operations and to
shut down saw mills and
war plants to provide fire
fighters.

Since the FFFS fits in
with and supplements al-
ready estathhed organi-
zations, the first thmg the
new recruits are taught is
the type of group—Fed-
eral, state, county, town
or private—with which
they will work, and how
it operates. Then, they
are given the details of
preconceived plans for
forest fire control cover-
ing the area served by the
FFFS unit to which they
will bhe attached and how
these plans operate in
conjunction with plans in
adjoining areas,

Next on the program is
a study of a glossary of
forest fire terms common
to the local area, and of
the usual causes of fires.

Approved methods and
objectives of fire preven-
tion, dangers and safety
factors, methods of locat-
ing forest fires, systems of
organizing action, fire be-
havior as affected by
types of cover, by topog-
raphy and by weather

(Continued fo page 152)
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Hydraulic J acﬁnr Plane Tir
Protects Rubber and Wheel

One-man hydraulic jock removes airplane’s tire for inspection

To remove heavy airplane tires without damage
to rubber or wheel, a hydraulic jack, activating a
hooplike steel frame, is used by United Air Lines.
Tires on a big transport plane take a drubbing
every time they hit the runway, and require care-
ful and frequent inspection to keep
them at top operating efficiency,

f 272
Latest ""Brew" for Rubber
Taps New Raw Materials

Developed as a by-produet of
research on insulating materials
by the Bell Telephone Labora-
tories, a new type of synthetic
Tubber is made of basic raw ma-
terial hitherto unused in the man-
ufacture of the No. 1 war shortage,

can be used in gaskets, hose, for
molding into intricate shapes, and
to rubberize fabrics. Its heat re-
sistance is said to be exceptional,
Other tests for tensile strength,
resistance 1o oil, gasoline, acids
and steam compare favorably with
other synthetic products, Aging
in air and oxygen is equal to that

being superior to natural rubber.
Paracon can be worked on ordi-
nary rubber machinery and is
expected to add to the present
supply without interfering with
present production plans. One
company is producing Paracon on
a semi-commercial scale in co-
operation with Bell Laboratories
and the War Produetion Board,

P

Zone Map Shows Shm'tcuts
For Store Deliveries

By glancing at his homemade
zone map, the proprietor of a Los
Angeles typewriter shop saves
gasoline and tires by routing de-
liveries and pickups without lost
mileage. His store is in the center
of the map with six zones fanning
out from it, the zone boundaries
based on a survey of distances to
all streets. A movable arrow
mounted at the store location is
marked for eighth-mile distances,
each mark bearing a different let-
ter. Street intersections on the
map are spotted with figures and
a key book is used like a street
manual. Thus the key to a certain
location might read: intersection
34, zone 5, arrow mark B, or
34-5-B. The book gives the pre-
cise distance to the spot and is
used in working out shortcuts,
Tests on one of the company’s de-
livery scooters showed map dis-
tances off only four miles in 1,500
miles of speedometer reading.

of the Buna type rubbers, both  Homemade map with shop in center shows shorteuts ot a glance
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Teamw‘;;ﬂf by Guii Crews Wings Axis Warblrds

Stations of ontioircraft gun crew ore dispersed 1o
avaid Prz‘sunﬁng o sin_qle target to enemy strafers.
Gun is aimed by remote control ot directer station

Foised for action is the crew of
?0 mm. gun cbove, bad news
even for I'ligh-'ﬂying eneamy
planes. Ammunition carriers are
maving toword the loader, and
the gunner has his hand ot trig-
ger, walting for order ta fire.
“Mechanical brains” do much of
the wark of estimating height,
speed and direction of enemy
plane, eutting fuse and painting
gun to pracise point where its
missile will hit attacker, thaugh
the gun may be aimed by hand

In beattery commander's stetian,
erew member cperates the fola-
scopelike viewer, reporting his
findings to his coptain, obove.
In the height-finder pit, right,
the horizan and sky are scanned
and target iz leeated. The gun
is thon electrically cimed. On
the l'ighf of mechanism F\:r_-n:,
elevation reader stonds alone;
epposile him stand, left ta right,
the azimuth setter, the ebserver
who moves the finder to precice
position of the torget, and the
elevation setier. Upon the accu-
racy of this device and the di-
rector depends the accuracy of
the fire. Staotions are fimber-
walled, connected by dugeouts

Signel Corps photos
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FREE MEAT--COME o~ GET IT/

By

i

Game commissioners spotted these fighting bull moose from a plane, landed and sawed their horns free

By Roderick M. Grant

HEN your great grandfather got hun-

gry, he went out and shot a deer or
a duck or tossed a line to the nearest pick-
erel. He never heard of such a thing as
buying corned beef for so many points out
of a ration book,

Of course your great grandfather and his
descendants were responsible for slaugh-
tering our buffalo virtually to the point of
extinction and reducing our waterfowl

population in 35 years from 140,000,000 to
27,000,000 with shotguns, and by draining
of marshes and erop cultivation.

Nevertheless, wild game is making a big
comeback and the U. 5. Fish and Wildlife
Service is very busy advising the man with
a gun or a net or a bamboo pole to go after
his share of the country's free meat. Last
yvear our hunters bagged, and presumably
ate, some 598,241 deer and 33,761 elk, 46
million rabbits, half that
many squirrels and quail,
15 million pheasants, 16,-
275,000 ducks and mil-
lions of other pieces de
resistance adding up to
255,404,055 pounds of
dressed game,

That is, perhaps, only a
drop in a dinnerpail. But
Albert M. Day, assistant
director of the Fish and
Wildlife Service, points
ouf that every deer or
pheasant or trout taken
by a sportsman and eaten
releases an equal amount
of beef, pork, lamb or
poultry for civilian or
army consumption. Nat-
urally there are legal lim-
its. Study the game laws

Agents of U. 5. Fish and Wildlife
Service trap beaver, free them in
an area where they are needed
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and obey them., The government naturally will not
permit any serious inroads into breeding stock, but
there is little danger of that at the moment. The latest
wildlife census, just completed, shows an increase of
about 800,000 big game animals in the last two years,
approximately a 10 percent gain. And the difficulties
of wartime travel and the disappearance of ammuni-
tion, guns and tackle from sporting goods counters are
bound to give the deer and ducks a bit of vacation.
The wild game harvest means all the more in a year

when the “take"” of our
commercial fisheries will
be seriously diminished.
The tuna clippers are in
the navy now, The sal-
maon fishermen have heen
drafted. The oceans are
not safe for the trawlers.
From a eatch of 4,900,-
000,000 pounds of com-
mercial fish in 1941, the
take this year will drop
to an estimated 3,600.000,-
(000 pounds. Virtually the
entire pack of some spe-
cies, such as salmon, is
being taken by the gov-
ernment for military use
or export. To ofiset this
iremendous shrinkage in
food, the Fish and Wild-
life Service is encourag-
ing the use of varieties
formerly ignored. Men-
haden, heretofore har-

Principal migratien rouies of our
waterfowl are shown on mop
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Photos from U. 8. Pish & Wildlife Service
A bull seal talks aver the fur situation with a Fish ond Wildlife Serv-
ice biolegist en the Pribilof Islonds. Just now the war is giving the
seals a vacation, Right, releasing a black duck in Chesopeoke Bay
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This fur seal herd on a beach in the Pribilof Islands is @ ward of Uncle Sam. Each big bull is watching
over o harem everaging 64 cows and a big family of pups. At last count the herd totaled 2,338,000

vested for fish oils and fertilizer, has been
processed into an attractive canned fish and
may add up to 20 million pounds to our
supplies. Common sea mussels never mar-
keted here but popular in Europe are being
prepared by a new method, and should
bulk another 150,000,000 pounds of seafood.
Ten million pounds of Great Lakes smelts
are going on the market for the first time
in quantity. More than 200,000 pounds of
lake herring fillets are being produced for
military use and the yield can be increased
tenfold, Farmers are being urged to stock
their ponds with fish from state and federal
hatcheries, and to increase production by

fertilizing the ponds, There are untold
guantities of edible fish in inland waters;
seven north central states could produce
235 million pounds of carp per year, accord-
ing to government estimates. Eagle Lake
may not be famous beyond the borders of
Mississippi, but in two months' seining
450,000 pounds of edible fish were taken
from it.

If you've never eaten marsh rabbit, the
Fish and Wildlife Service suggests you try
a platter. Alive, it goes under the name of
muskrat, but the chefs of Baltimore and
Washington prefer the more appetizing
name of marsh rabbit. The Indians relished
it hefore Columbus, and
our frontiersmen roasted
muskrat on campfire
coals until they found out
about filet mignon. You
can get the recipes for
Marsh Hare a la Louis-
iane, Maryland Potted or
Muskrat a la Terrapin by
writing the Fish and
Wildlife Service.

Flanned economy and
regimentation and social
security came to the birds
and beasts and fishes long
before it hit the man on
the street. The Fish and

The government truek ap-
proaches the seal herd on this
wooden track over rocky beach
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Wildlife Service is deter-
mined that no more of our
native game shall go the
way of the heath hen and
Labrador duck into ex-
tinction, and since 1937 it
has conducted an annual
inventory of fish, flesh
and fowl which takes its
experts far up to arctic
Ellesmere Land and Baf-
fin Island and to the
breeding places of the
‘Whistling Swan on Alas-
ka's northern shores,
How the biologists and

Climbing up to read the “Game
Refuge” sign, a Virginia bear
cub acquires a sense of security

their army of amateur
collaborators arrive at
their wildlife fisures is a
marvel of ingenuity and
patience and mathemat-
ics. In peacetime, army
and navy fliers, forest
service men, a fleet of
navy and coast guard
ships, blimps and auto-
giros and bombers have
aided in the inventory.
Some game animals may

The fish truck opens its chute
and salmen coptured in fraps of
Grand Coulee find @ new home

SEPTEMBER, 1943

. 3 " A tank truck gives o load of salmen a lift toward their

spowning grounds from the fish elevator en Columbia River

k i be enumerated by an actual count, or by count of

a sample area, or by photographs 'of herds—such
as elk—taken from an airplane; others are esti-
mated by observation of nests, dens, and tracks.
One observer found a colony of cormorants
nesting over one and one-half square miles in
Lower California; figuring on one nest in every
100 square feet, based on a sample count, he con-
cluded the colony contained the astonishing num-
ber of 348,480 nests. Such birds as pheasants,
grouse and quail may be counted by marking off
a d)-acre tract into strips and walking along the
lines, counting the birds as they are flushed. Quail
tracks in the snow, impressions left in the snow
at roosting places, the whistling of quails in the
early morning, the nuptial flights of the woodcock
at dusk, all are used as indexes to the bird census.
Rabbits have been tallied by driving an automo-
bile along a route for a fixed period of time.

'1 Mountain sheep on Mt. McKinley, moose on Isle

Royale and elk in the Jackson Hole of Wyoming



This bottlefad boby, “Big Medicine, Jr.,*

have been successfully enumerated from
airplanes, but, unlike the elk, deer take
cover in the wods and must be counted by
census takers afoot. Last winter the Fish
and Wildlife Service predicted a shortage
of forage for elk and recommended a heavy
kill to save the meat, but the advice was
not followed in some areas and hundreds
of elk starved in the severe winter. Some
yvears ago the Kaibab National Forest be-
came overpopulated with deer and, when
wildlife lovers protested a planned slaugh-

Mational Bison Range in Montana. Less than 5,000 bison survive

ter, some 10,000 deer died of star-
vation.

Taking an accurate census of
elusive wild animals would appear
to be close to an impossibility.
Nevertheless the Fish and Wild-
life Service and State Game Com-
missions have reduced the inven-
tory to a pretty exact calculation.
The aerial roundup has become a
routine technique, particularly in
the west. Two days of flying back
and forth across 5,000,000 acres of
Wyoming resulted in a count of
5,000 antelope in winter herds, and
the flying census takers ineiden-
tally discovered an unknown herd
of 400 wild horses. The planes
must fly below 500 feet, and not
faster than 90 miles an hour. In
deer counts, 150 to 200 men par-
ticipate in a drive. Watchers stand
along two sides of a giant triangle
and tally the deer escaping as the
line of men on the third side drives
toward the apex. Waterfowl have been es-
timated from the cab of a locomotive trav-
eling along a river bank, and the kangaroo
rat population of a southwestern desert
was estimated by totaling the mounds on
a sample area. These rats live alone, and
the population over 50 square miles was
put at 64,000, When you consider that each
rat had stored away four pounds of feed,
it constitutes something of a problem to
livestock growers of the range who have
thus been deprived of 128 tons of forage.

There's scarcoly room for a takeolf among these crowded canvasbacks on Lake Merritt in Cﬂllfﬂrnln
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The salmon climbing the fish ladders at
Bonneville Dam are checked in as they
cross a white plate in the river bed, and up
in Alaska the government experts pace off
20 vards of a shallow stream and count the
fish in that area, then get out the multipli-
cation table for an estimate of the river's
population,

The seal herd on the Pribilof Islands is
a special ward of the Fish and Wildlife
Serviee, unfortunately a war orphan at the
moment. Since war came to the regions
north of the Aleutians, the seals have been
left to their own devices. In normal times
census takers count noses from wooden
towers overlooking the beaches where the
bull seals and their wives and children
spend the summer holidays.

Under U. 8. management the seals are
doing right well, thank vou. Uncle Sam,
having bought the Pribilofs along with

ska from Russia in 1867, assumed guar-
dianship of the herd and under the treaty
of 1911 with Canada, Japan and Britain, the
United States fixed the annual “take” and
paid each of those governments the pro-
ceeds from 15 percent of the kill. Back in
1910 there were only 132,000 left in the
herd. By wise management the herd, when
last counted in 1941, had increased to
2,338,000, In that vear the take was 95,013,
and the average bull had a lot of deductions
on his income tax blank, for his average
harem comprised 64 cows and a nursery-
full of pups.

We still owe the Japanese government
for its 15 percent share of the 41 take, but
it's a little uncertain whether they'll col-
lect. In 1940 Japan gave notice of abroga-
tion of the treaty on the alleged grounds
that our seals were illegally dining on Jap-
anese fish south of Kamchatka,

Right here in the continental United
States, the inventory just completed shows
a vast amount of live meat ready for the
taking—subject, of course, to the legal lim-
its. From a bottom of 27,000,000 in 1935,
our waterfowl have increased beyond 100
million. The 1941-42 census of big game
of 15 varieties totaled 6,748,000, of which
white-tailed deer led with 3,805,000 (Penn-
sylvania has 750,000, Michigan 734,200, and
Wisconsin, Minnesota, New York, Texas
and Maine all run into six fipures); mule
deer 1,887,000 (Colorado has 398,375, Cali-
fornia 325,428); Columbian black-tailed
deer 396,075; elk 236,787 (Wyoming has
65,125); pronghorned antelope 199385
(New Mexico 30,335); black bear 117,920
{California claims 17,970); peccary or jav-
eline 54,120, mostly in Texas and Arkansas;
mountain goat 16,393, exclusively in Wash-
ington, Montana and Idaho; moose 11,840,
in which Wyoming (3,650), Montana and

(Continued to poge 150)
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$60 Electric “Kiddie Car”
Is Recharged Overnight

Levers control $60 car's speed, brakes and steering

Speeds up to 18 miles an hour and ma-
neuverability that allows her to drive right
up to store counters is claimed by Mrs.

Tﬁmnamﬂum_{:gm
or the electric car made for her by her

husband, an electrician. Crippled by in-
fantile paralysis, she is unable to walk.
Speed and brake are controlled by a single
left-hand lever, and steering by a lever
rising from the single front wheel. Three
heavy-duty batteries hooked up with an
old Dodge N. E. starter give power to the
machine, which ecan travel 20 miles on a
single overnight charge. Total cost was $60.

i

e W hine
Glass Made Without Any Sand”
Superior for Optical Uses

Like baking apple pie without apples—
that is one description of a formula for lens
glass, which is made without any sand, the
principal ingredient of ordinary glass. Be-
cause the sand is left out, superior cameras,
spectacles and microscopes will be the re-
sult, Dr. E. D. Tillyer, research director of
the American Optical Company, holds.
Common chemicals making up the new
glass include boric acid, zine oxide or cad-
mium oxide, and aluminum hydroxide.
Though glass made without sand is not
new, such glass has not previously been
reported suitable for optical use on a com-
mercial basis. ]
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Modern parachutes are a for
cry from the crude design of
15th-century Leonarde da
Vinci, who first concoived of
a device to enable man to
float through the air. Aleng
with the bolleon, parachut-
ing wos developing two con=-
furies ago, but the frea-fall-
ing collapsible chutes are
products of this generation.
Chutez vsed by American
paratroops {left] consist of

the canopy, shroud lines, pi-
lot chute, harness, and pock.
The ripeord releases the pilot
chute, and helps withdraw
the cancpy from its pock

Sewing seoms upon which
seldier’s life will depend is a
task for such experts os tha
one ocbove, shown oisems
bling ene of the big canopies

Left, @ warping eperation in
the making of parachute
cloth ond shrouds. A thou-
sand fine silk threads form
the wearp, & series of threads
running the |1:rng way of the
fobric. When one th roud
breaks, an outomatic contral
staps the machinery ot once
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Constant inspection assures thot every
parachute is always perfect. Above, o
chute is stretched over a table, under
which electric |iﬂ|‘|11. l‘.'_.||:'.|'\.~\.-I to show wp
any paossible weakness ar imperfection

"End praduct’ of the labor and care of
those who make parachutes is a soldier
like the one at l'ighL shack troop por
excellence, an Americon paratrooper,
He is poised in the open door of o
sproding FIII:H'Iﬂ-r rm:u:ly o Ii.'l\'.'ll." inta
nothingness, confident the comopy on
his back will take him safely te earth

A certoin percentage of all parachules
produced are dropped from plones,
then picked up for inspection. Left, @
nLln::ll:n:; n-f tl:lm:-ph.-!. aire d‘:-uhle tl'lﬂl:ked

Attaching shroud cords fo porachute’s
straps is task of this werker, below.
OWI photos
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- support resembling a construction gang's
Culﬂ?ﬂtﬂl‘ Exhaust Fumes wooden horse, “stands up, sits down, and

: minds the bit.” An adjustment of the rear
Klu anhers and Moles leg makes it possible to direct the water
= o= g e : | from a hose, in either a stream or a spray,
in the direction desired, while the hose is
held securely. The hose horse holds any
ordinary garden hose and any type nozzle,

e e IO e i 4
: “Filter” From Body's Own Cells

Used to Prevent Sunburn

Use of a chemical recently found to be a
constituent of the body cells in an ointment
applied to the skin provides protection
against sunburn at least twice as effective
as any other practical method, it was re-
ported in the Journal of Investigative
Dermatology. Para-aminobenzoic acid, the
celln constituent, reacts strongly with
the sun’s ultraviolet rays in the narrow
band of wavelengths known to cause sun-
burn. Use of the substance in the ointment
causes the reactions between it and the
sun’s rays to take place outside the skin.

g
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, A WSS Squeakless Wooden Door Hinge
Cultivater's exhaust fumes kill gophers and meles S“rings ona GIHSE Bau

Though made from material that might
have been assigned to a junk heap, the cul-
‘tivator designed by John C. Burtper of
Corvallis, Ore,, has found a versatile ca-
reer. Udds and ends of scrap metal form
the cultivator's functioning parts, and it is
powered by an old washing-machine gas
engine. A metal flexible pipe connected
with the exhaust carries the fumes into
rodent holes to exterminate the pests, or
drive them away. Equipped with a belt
drive and friction “gear,” the machine will
pull light tools.

i ”
i &
“*Hose Horse’”' Has Adjustnient
To Direct Stream of Water
Victory gardeners or those wishing to
water lawns are advised by its manufac-

turers that ﬂ‘ﬁ “hose horse,” a wooden
|. 2

Door's weight swings on glass ball of bottem hinge

Door hinges made of nonstrategic mate-
rials to save metal feature a pivot in the
top hinge impregnated in hot paraffin to
eliminate friction squeaks, and a glass ball
in the bottom hinge, which carries the
weight of the door and allows it to swing
freely. Bureau of Standards tests, consist-
ing of swinging such hinges 10,000 times,
have proved them satisfactory, makers say.

411

A ; : w— IITndlearnb\zger& Lﬂ buy mmmercuiial p?d-
Stream is directed by adjusting leg of. rse ucts deseri in these pages, see the index.
i by g b oy o

/,P .

P 5 2 . i

= Sl . S POP - CHANICS, -
Eﬂﬂif’ A A TP pe i S m*”‘“wiw-r:rﬂ—r Bee e an
5 A ' e wil 7

I ':'- -:f".{ :.c .-:'I" " * = v //"’ el i '7:- ’.

e



' /Ee

Axrcraft Makers Build Own Tlme-Savmg Tonls

Despite their high pri-
ority ratings, when
pressed for time aviation
" manufacturers may de-

ise time-saving tools of
s, - their own, such as the
£ “home-made” ones used

by Scott Aviation Co. at
their New York plant.

“First is a "merry-go-
4 round” work table that
M preheats high-pressure
- copper tubing for sweat-

ing on brass fittings. A
. flame from a bunsen
| burner is directed at the

ion of tubing and fit-
ting mounted at eye-level
on the turntable. This
preheatmg cuts down the
soldering time apprecia-
bly. A soft lead is used in
conjunction with an acet-
vlene torch and the sol-
der is fed at the bottom
of the tubing. Capillary
action causes the solder to rise into the
joint to form a seal capable of withstanding
internal pressures of 3,000 pounds to the
square inch. Second ingenious develop-
ment is a jig used to bend quantities of
copper tubing around a hardwood block
or die. The tube is cut to length, and one

"Merry-go-round” weork table,
tap, preheats copper tubing for
swoating on brass fittings. Left,
copper tube is bent on wood die

end is inserted in an anchor hole. A smooth
pull on the roller forms the first bend, then
the tubing is reversed, placed in another
hole against a block of different shape, and
another rolling action produces the fin-
ished shape. Such “home-made” tools re-
lieve pressure on tool designers.

_-,r.sf
Model Glider’s Towline Can Be Released Whet( It Fli

To attain maximum altitude with a mod-
el glider without sacrificing its soaring
abilities, a model with “tow-control” has
been designed. With such control, also, it

SEPTEMEBER, 1943

is possible to maneuver the glider from the
ground. Fitted with a ballast box for prop-
er balance, the glider has movable control
surfaces, connected with a control linkage
arm, which in turn is maneuvered
by a hook to which the towline is
connected. In flying it, the oper-
ator sets it on the ground, and,
running, pulls it into the air. Dur-
ing the take off, the tow control
steerg the model in a straight
course. Onee it is in the air, it may
be maneuvered with the towline.
For free soaring, once the model
is vertically above the operator,
releasing tension on the line makes
the towline fall from the hook, al-
lowing the glider to soar. Models
have been successfully flown, the
makers assert, using as much as
1,500 feet of towline.

Glider with “tow-contral” shown in
flight (tep) has releasable towline
to permit "_ul soaring if desired

!:",;__*..' i ‘_:':. . 31



Fhotos courtesy U. 8. Military Academy

Reminiscont of peacetime is this familiar scene ot the U. §. Military Academy, West Point, N. Y.,
for the Codet Corps today is teo busy with wartime duties to hold full dress porades

By Wayne Whittaker

THE parade ground at West Point iz de-
serted. The full dress uniforms repose
on hangers in cadet barracks and the
plumed headgear—dubbed “tarbucket”—
is packed away on a shelfl.

But from the wooded hills that surround
the historic and beautiful point high above
the Hudson River come the rumble of field

82

artillery and the staceato bark of machine
guns, Thousands of feet above the gray
stone towers of the academy buildings is
the silver flash of training planes flying in
formation, their wing tips almost touching,
Here at the United States Military Acad-
emy some 2,400 young warriors are learn-
ing to lead men and win battles with the
latest implements of mod-
ern warfare. They are
learning to drive tanks
and tank destroyers, how
to cross rivers in assault
boats under fire, how to
operate antiaircraft guns
and big 153-mm. field
pieces, how to bury mines
and build barricades of
barbed wire, how to fly
hombers and fighters,
The one word that de-
scribes wartime West
Point is “rugged.” It is
the word that is heard
most often in mess hall,
barracks and in the field.
From plebe to first class-

Bayonet practice—a typical
scene on the training felds

-r-ﬂ
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Over the top with boyonets—the men eall this field work “rugged”

man and from “engineers” (top ranking cadets) to
“goats” (plugegers), they are learning not only how
to fight but how to uphold the academy motto of
“Duty, Honor, Country.,” In this “college for gen-
erals” the cadets are trained to follow in the footsteps
of such renowned graduates as Grant, Lee, Sher-
man, Pershing and MacArthur.

Since the United States entered the war the activ-
ities at the academy have almost doubled in tempo.
This is due o an increase in enrollment of more than
G600 men by authorization of Congress, to the transi-
tion from a four- to three-year course, to a com-
pletely revised and modernized military training
course, and to the introduction of flying training. The
result has been a 16-hour, rather than a nine-hour

* day for the cadets.

Cadet {above) using walkie-talkie dur- ~  During normal times the four classes are com

ing field maneuvers. Below, codets od- of PlEhES (futl.l‘th I:I'dssmen), j?E'aI'].i.l'lgs I:thir\d class-
vance through smoke screen on “front”  men), second classmen, and first classmen (graduat-

)
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When wor came West Point quickly sprouted wings and here is
part of the initial group of oir codets to complete training

On maneuvers with regular army unit, cadets (obove) sheot it

out with the “anemy” from on obandoned farmhouse. Below,
with bayonets drawn the men charge, get taste of smoke and fire

— -

ing class). Last year's first and
second classmen bore the burden
of the change to the three-year
course. The first classmen were
graduated in January—half of
them with wings—and the second
classmen received their commis=-
sions as second lieutenants in
June. Until the war is over there
will be only first classmen, third
classmen and plebes at the acad-
emy. The first classmen are di-
vided into two general groups,
ground and air cadets.

“The program for the air cadets
who received their wings in Janu-
ary is an exam,p]e of the war tempo
at the Point,” says Maj. Gen.
Francis B. Wilby, superintendent
of the academy. “In order to spare
the time for the necessary hours
of advanced flying training this
class took a concentrated one-
month eourse covering academic
subjects for the entire vear, These
included military history, eco-
nomics, government, law, ord-
nance and some engineering.”

In war as in peace, the cadets’
working hours are divided be-
tween academic and military in-
struction from September to June.
The summer months are devoted
entirely to military training which
includes field maneuvers for the
entire corps. The summer train-
ing for all classes has been greatly
expanded under the direction of
Brig. Gen, Philip E. Gallagher,
Tommandant of cadets who is in
“tharge of all military training and
discipline.

The plebes who entered the
academy July 1—the traditional

POPULAR MECHANICS



“M" Day—are receiving the
game basic training that a se-
lectee gets during six weeks
at an infantry replacement
training center. Gen, Gal-
lagher, incidentally, is one of
the authors of the program
now in effect at infantry re-
placement training centers
throughout the nation.

Members of the third eclass
who elect aviation are sent in
April to fields eonducted by
the Army Air Forces for their
primary training. They return
to West Point in July and be-
gin their basic training at
Stewart Field, the “Wings of
West Point,” which is about
15 miles from the academy.

The development of Stew-
art Field, where the cadets
receive both basic and ad-
vanced training, is one of the
most dramatic stories of West
Point at war. In fact, it is one
of the outstanding achieve-
ments in the history of this
141-year-old institution.

Recognizing the wvital part
of the air force in modern
war, Army officials deter-
mined at the outset of our
entry into Weorld War II that
the world's greatest military
academy should graduate of-
ficers directly into this arm of
the service. That was in De-
cember, 1941. Eight months
later Stewart Field was dedi-
cated and the first class of 265
air cadets began their basic
training. The field has been
greatly expanded and when
completed it will be larger
than LaGuardia Field,

It takes a West Point cadet
13 months to earn his wings,
several months longer than
the average training period.
This is because the men re-
main a regular part of the
cadet corps while in training
and their schedule also in-
cludes academic work., Gen.
Wilby and Col. John M., Wei-
kert, commanding officer of
The tield, think the additional
time is well spent for the West
Pointer who graduates into
the Army Air Forces knows
more than how to fly a plane,
In three years of concentrated
training he has learned the
“big picture of war.” He
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Every cadet learns to operate weapons under simulated battle con-
ditions. Here twe man a machine gun from hideaut, Nete uniforms

Caodets ferrying army truck on pontoon raft, Their laboratery for
amphibious warfare is Loke Popolopen ot the Point. Below, aiming
one of the heavy field artillery pieces on the acodemy’s new range
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knows how the infantry can best be sup-
ported by the artillery, how and where a
protecting canopy of planes can do the
most good. He is skilled in navigation,
meteorology, aerial mapping, night gun-
nery, code and communications—but he is
also trained to carry on the West Point tra-
dition of fine soldiery and leadership.

The busy air cadet lives at the Point.
Like other cadets, his day starts at 5:50 a.m.
when the “Hell Cats,” drum and bugle
corps of enlisted soldiers, let loose with an
awful ecacophony of sound outside the
barracks. The cadet arises, gets dressed,
“polices” his room, and stands reveille at
6 o'clock. Breakfast is at 6:30 and by 7:30
he is on his way by bus to Stewart Field
for flight instruction, ranging from simple
formation to combat and instrument flying.

He leaves the field in time for noon for-
mation at the Point, eats lunch and gets to
class at 1 p.m, His classes may include

chemistry, modern languages, mathemat-
ies, history, military engineering, tactics,
mechanies (ineluding thermodynamics and
fluid-dynamics), ordnance, military topog-
raphy and graphics, theory of flight, and
weather. After two hours of class, he may
either get practical military instruction or
an hour of physical training. At 6:20 he
goes to the evening meal. After eating, he
has 15 minutes that he ecan call his own.
At 7:15 he is due in his guarters for two
and three-quarter hours of study before
10 o'elock taps. Oceasionally this routine
is upset with a night fAlying schedule.

The spirit with which the air cadets take
to their training is revealed by two signs
they have put up outside one of the hig
hangars on the field: “To Berlin—3,121
Miles." "To Tokyo—8,117 Miles.”

Aside from training pilots, the program
at the field includes a 20-hour aerial ob-
servers course for all third classmen dur-
ing their summer training
period.

The initial period of
training for the newly ar-
rived cadet is known as
“Beast Barracks” and the
upper classmen assigned
as instructors are the
“Beast Detail.” The plebe
receives instruction in
dismounted and extended
order drill, scouting and
patrolling, field sanita-=
tion, tent pitching, rifle
marksmanship, defense
against gas, air and mech-
anized attack. He learns
how to throw grenades
and handle bayonets, how

Carrying huge pontoon which
will form section of bridge
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to hike and take care of
himself in the field. He
also learns the regula-
tions and customs of the
military academy as out-
lined in a handbook called
“Bugle Notes” which is
better known as the
“plebe’s Bible.” He is
taught military discipline,
“to do a thing, do it right,
and be qguick about it.”

In mid-August the new
cadets join the corps for
field maneuvers. At the
end of the summer, the
fourth class is fully in-
corporated into the corps,
econsisting of two regi-
ments and four battal-
ions, and the new cadets
are permanently assigned
to companies of the cadet brigade.

Summer training for this year's third
class (last vear's plebes) includes marks-
manship and ﬁclcF firing with rifles, light
and heavy machine guns, carbines, mortars
and antitank weapons. The third classmen
are also instructed in antiaircraft firing
with rifles and machine guns. Under reg-
ular army officers, they are trained in pio-
neer tactics, field artillery, the driving and
maintenance of armored force vehicles, and
firing of tank weapons. There are many
army regulars stationed at the West Point
post from various branches of the service—
infantry, cavalry, field and coast artillery,
engineers, signal corps. Although the
academy was founded in 1802, the Point
has been garrisoned as a military post
since 1778.

Field training has been intensified re-

Cadet demonstrotes how to plunge bayonet through “vital™ spot on dummy
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With latest instruments of modern warfare cadets learn to aim big guns

cently with the acquisition of several thou-
sand acres of rugged country adjoining the
academy grounds in the vicinity of Lake
Popolopen. In June, construction was fin-
ished at Camp Popolopen, including bar-
racks for 1,100 men and officers, dining
hall, weapons building, and auditorium.
The huge auditorium is used on rainy days
to show training films and for various class
instruction.

Surrounding the camp are new target
ranges which inelude a 400-yard moving
ground target range for 37-mm. antitank
guns, rifle and pistol ranges, a 600-yard
range for .50 caliber machine guns, and
other areas for firing heavy field artillery,
There is a section set aside for throwing
live grenades and a “blitz" course where
targets spring up in the woods to test the
reaction speed of the cadets. A bavonet
assault course, a skeet
range and a “defense
area” for laying mines
and blowing craters are
also in the new tactical
training section.

Street fighting is taught
amidst specially con-
structed buildngs. The
cadets learn to load mili-
tary trucks on a freight
train with three dummy
flat cars of regulation size.
In Lake Popolopen they
practice landing with as-
sault boats and building
pontoon bridges.

The ground cadets of
the first class not only
train at Camp Popolopen
during the summer, but

(Continued to poge 154)
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Hang-Fire Test for Cartrid'gé's.
Guards Airplane Propellers

Above, testing gun on mount; below, recording of firing speed

Primers in cartridges for machine guns that fire
through airplane propellers must ignite in a few
ten-thousandths of a second, for the propellers and
guns are synchronized to that split part of a second
when the blades are clear of the bullet's path. Each
new lot of such aircraft ammunition is tested for
itg firing speed on a hang-fire machine, which re=-
cords the firing speed of each primer separately to
within a ten-thousandth of a second, at the 5t. Louis
Ordnance Plant, operated by
United States Cartridge Company.
The festing machine gun is at-
tached 1o a steel fixture mounted
on a block of concrete. Pressing
the firing button of a control panel
fires the belt of cartridges. The
firing of each primer transmits an
impulse to an electrically operated
stylus, which marks the firing rec-
ord of each on sensitized paper on
a revolving drum.

B L
A

“Anti-Sneeze” Kills Germs

Carried by Water Vapor

Triethylene glycol, already
coming to be known as “anti-
sneeze solution,” when spraved
into a room will kill pneumonia
and streptococcus germs, the War
Department has found. At the
University of Chicago, where it

ertson, it was also claimed the so-
lution will kill influenza germs
and probably the virus causing
common colds. Air-borne germs
are carried on microscopic parti-
cles of water. The solution at-
taches itself to these droplets and
smothers the germs. Though it
was established the solution would
not harm animals, there was a
question about its effect on human
beings. This was solved when it
was discovered that certain build-
ings in New York and Washington
had been using triethylene glycol
in their air-conditioning systems
to absorb excess moisture. The
occupants of the buildings were
exceptionally healthy—having
unknowingly been living in med-
ically pure air. 7 F L
T » F

Belt-Driven Hole Dig;ger
Is Mounted on Tractor

Four bolts fasten a post-hole
digger to the front end of any
standard row-crop machine, and
with such an installation holes up
to 40 inches deep can be dug
speedily. Its tilting mechanism,
makers say, enables it to dig holes
straight regardless of hills or hol-
lows on the surface. The digger is
driven by the tractor belt pulley,
and other suggested uses are in
planting shrubs, or making sound-
ing holes for such construction as
highway bridges. It can be at-
tached to a tractor in nine minutes,

was teste h}’ Dr. Oswald H. Hob-  Holes up to 40 inches deep are made by tractor-driven digger
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By Anthony Ostroff

( NE of the most economical of craftwork

hobbies—building tiny ship models in
bottles—requires a minimum of material
at practically no cost. Although the work
may seem complicated and extremely del-
icate to the uninitiated, it is actually very
simple. There are two methods in use:
With the first method, which is used for
the larger models, the masts are hinged on
the hull to permit insertion of the complet-
ed model through the mouth of a bottle or
lamp bulb, after which the masts are raised.
With the second method, which is used for
the smaller models in very small bottles,
all of the parts are preparcd separately,
then inserted through the mouth of the
bottle and assembled inside. In starting
with this hobby, you should have a few
simple but necessary tools and materials,
such as a piece of razor blade, cemented in
the end of a narrow dowel; a pair of good
eyebrow tweezers; a number of picks made
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CRAFTSMAN
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SEALING WAX USED TO
SEAL CORK IN NECK

HOW MASTS B
ARE ERECTED s
|MSIDE THE BOTTLE

PAPER SAILS
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CLAY |
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from needles stuck into the
ends of thin shafts; a pair of
long, narrow forceps; small
brushes; scissors; some model-
ing clay; sealing wax; paint;
model-airplane cement; some
soft pine for making hulls;
bamboo; thread and some thin
paper. If you cannot get a pair
of suitable foreeps, take a 4-in,
length of No. 16 piano wire,
bend it double and grind the
ends to a tweezer contact.
Beginners should start with
the larger models that are fold-
ed and then inserted into a bottle or large
light bulb of at least a 500-watt size. A
bulb can be opened just below the screw
cap by simply scoring it all the way around
the neck with a small, three-cornered file,
then gently tapping the cap so that it will
break oft clean. Green modeling clay or
putty can be used to make the “water,”
which serves as a base to hold the ship.
The clay is inserted into the bottle or bulb
in small pieces, which are packed down
tightly against the glass with a length of
wire or dowel. Then the bulb is set aside
and work is begun on the ship model.
Carve the hull first, small enough to go
through the opening of the bulb. Square-
rigeed ships such as the one shown in Fig.
2 look best and are easiest to build, After
the hull has been carved and painted, you
cut the masts from bamboo slivers and
sand them. Sails are cut from paper and
glued to the masts ;,which are hinged to the
hull by tiny staples of piano wire, shown
in the detail of Fig. 2. The ends of the sta-
ples are stuck into holes burned in the
deck with a red-hot wire. Tiny drops of
glue are applied to hold the hinges in place.
Next comes the rigging,
all of which, except the
bowsprit stays, must be
fastened so that the
masts can be folded
down toward the stern
but cannot be pulled
forward past the verti-
cal position. The bow-
sprit stays are left loose
with enough extra
thread to project out of
the opening of the bulb.
Then the masts are
folded and the hull is
put inside the bulb,
firmly embedding it in
the clay, after which
the extending threads
are pulled gently to
raise the masts as
shown in Fig. 3. This
action, however, should

POPULAR MECHANICS



have been tested previously as shown in
Fig. 1, with the ship outside the bottle, to
see that the masts will be in the correct
position when pulled forward. Now, with
the ship in the bottle, and the masts erect,
the threads are glued to the bowsprit and
the loose ends are cut off. When locating a
ship, the bow does not necessarily have to
point toward the opening of a bottle, even
though the masts must be erected while
the ship is in this position. To obtain an-
other setting of the ship, such as the mast
tips pointing toward the mouth of the bot-
tle, hold the ship with a pair of forceps
while raising the masts and gluing the
bowsprit stays. After the glue has dried,
turn the ship so that its keel can be pressed
into the clay ocean. To seal the bulb, a
large cork is inserted in the neck zo that
it extends partly, permitting the part of
the bulb with the screw cap to be slipped
over the cork also, after which the joint is
concealed with tape.

When yvou have mastered the technique
of making the larger models, you can at-
tempt one of the very small ones, where
the model is assembled in a tiny bottle as
small as one used for fingernail polish or
in a small glass ball such as used 1o deco-
rate fish bowls. A ball this size, containing
a midget model, is shown in Fig. 6, and
also above Fig. 6, the latter being an en-
larged view. The “water” is modeling clay
dropped through the opening in the form
of small pellets, which are tamped down
with any long, handy instrument. Models
built with this method may be of any de-
zign, but the kinds shown in Figs. 4 and 5
have been found very attractive and easy
to build. Instead of using thread for the
rigging, you substitute bristles from a
paint brush. Begin by carving the hull
small enough to be slipped through the
hole. Paint it, and fit on small deck houses
cut from l4s-in. wood. Burn mast holes in
the deck as already explained to take the
masts, A small bamboo sliver makes a
good bowsprit. After the hull has been in-
serted into the ball or hottle, it is pushed
into the clay. Sails are cut from paper and
glued to masts made of slender hamboo
splinters. After the glue has dried, roll the
sails around the masts so that both mast
and sail can be inserted into the bottle, and
put in position as shown in Fig. 6. When
the sails are straightened, they will be
nicely bellied as the result of being rolled.
After the rigging has been completed, the
finishing touches may be put on, such as
flags or pennants of colored paper and per-
haps even whitecaps on the waves (white
oil paint). The model can be tilted a little
for better appearance and then the ball is
ready to be sealed, which can be done with
sealing wax.
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Inexpensive Bead-Forming Tool

Has Wood-Screw Cutter

—WOOD SCREW

FINISHED
BEAD
!
r

Consisting of a flat-head wood serew and
a file handle, this simple tool will come in
handy the next time you want to form a
half-round bead on strips of homemade
molding, drawer fronts, ete. To assemble
it, just drive the serew into the file handle
until the distance from screw head to han-
dle is equal to the desired bead width. In
use, operate the tool in the same manner
as a marking gage, working back and forth
until it will cut no deeper. Finish rounding
the bead with sandpaper held over the sur-
face of a curved block.

Neat Rack for Artist’s Brushes
Made From Plastic Tumbler

Inexpensive and
easy to make, this
combination rack
and water con-
tainer for artists’
brushes was
formed from an
ordinary plastic
tumbler, available
at most ten-cent
stores. All you
need to do is saw
out a portion of the tumbler and notch the
sides to accommodate three or more
brushes. Then, smooth up the edges with
a file or fine sandpaper. If a hand-type
seroll saw is used for eutting this thin ma-
terial, it's a good idea to select a fine blade
and slip a block of wood inside the tum-
bler to brace the sides and avoid cracking.

FILE HAMDLE

PLASTIC TUMBLER

{[Cut in half, a rubber ball makes an excel-
lent nonslip gripper for removing jar lids.
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‘RutsinLawnMade byCar Wheels
Leveled by Pounding

e
s "

Neews

B "t-__ .
FLANK Y
]
Ruts made in a lawn by the wheels of a
car or truck can be removed without leav=-
ing any noticeable trace if the defaced area
is rolled to make it compact, after which
the ruts are pounded out with a thick plank
struck by a sledge hammer as illustrated.
This method is superior to raking over
and reseeding, since resecded spots are
bound to show, due to the difference in
color of the new and old grass.

Tape Spool Holds Nail Polish
Safely on Dressing Table

To avoid any
possibility of up-
setting a bottle of
nail polish on your
dressing table,
place it inside the
core of an empty
adhesive - tape
spool. This pro-
vides a nontipping
base, the flanges of which provide a safe
place to lay the polish applicator when not
in use. Being small, the spool can be stored
away in the drawer with the polish bottle.

b .
ADHESIVE-TAPE SPOOL

Yellow Soap Holds Tissue Paper
Fast to Drawing Board

As sheets of tis-
sue paper are dif-
ficult to hold
smoothly on a
drawing board, I
use yellow laun-
dry soap as an ad-
hesive. A sheet of
plain white paper,
larger than the

92

TISSUE PAPER

tissue sheets, is first tacked onto the board,
after which the outline of each sheet is
marked at the eorners. Then soap is ap-
plied around the outline at each corner and
the surface is ready for a sheet of tissue
paper to be smoothed over it. For best
results, new soap should be applied before
attempting to stick down another sheet.
—G. E. Hendrickson, Argyle, Wis.

Wax Kept in Empty Match Book
Is Handy When Sewing

Costing nothing,
an empty match
book provides a
convenient place
to keep a small
amount of bees-
wax in the sew-
ing-machine
drawer, where it is
always at hand to
wax the ends of

I

the thread. After heating the wax, it is
merely dropped in the empty book as
shown, leaving the cover open for several
minutes until the wax has again hardened.

Small Rope Used as Marble Ring
To Play Game Indoors

When the weather will not permit chil-
dren to play marbles outdoors where a
suitable ring can be chalked on the side-
walk, you can provide them with a ring
that can be used on the rug or limoleum.
Simply join the ends of a length of cotton
clothesline with a piece of adhesive tape.
Marbles may be considered “out” when
they strike the rope, or the game mav be
made more difficult by obliging the play-
ers to knock them over the barrier in order
to score,
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Realistic Bird Plaques Easy to Carve in Relief

—_—T

Using only a few simple \"'-
tools, yvou can carve relief \
plaques of flying birds such
as this pheasant. Any close-
grained wood can be used
although attractive grain
and sheen effects can be ob-
tained if hardwood, such as walnut,
i5 used. While the job does not re-
quire much artistic ability in draw-
ing, as you can enlarge pictures
obtained from magazines, care and
patience in doing the work are the

main requisites. After having had

FEATHERS ARE FORMED
WITH VEINING TOOL

a picture enlarged, or drawing one,

trace it on a piece of 1-in. stock and

cut out the blank with a scroll saw or a
hand coping saw. If a tail or wing extends
beyond the limits of the piece of wood at
hand, pieces of the same thickness can be
doweled and glued on as indicated by ref-
erence A in the drawing above.

After the blank has been eut out care-
fully, begin shaping it by using a small
block plane to taper the head. Begin at the
neck and graduate the thickness down 1o
14 in, at the tip of the beak. Also taper the
wings from full thickness at the leading
edges, down to 14 in, at their trailing edges.
Then the tail is tapered similarly, after
which the body and head are rounded off
by using a spokeshave, chisel and finally
a rasp. Feathers on the tail and wings, and
the other parts, are outlined by using a
veining tool. Note that the head and breast
of the pheasant are given a “speckled”
appearance,
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When the work of carving has been fin-
ished, you rub the surfaces down with
sandpaper, progressing from a medium to
a fine grade. The tongue, eye and ear of
the pheasant are carved out separately and
glued in place. Feathers can be improved
further by marking them with an electrie
burning pencil. When the carving and
marking have been completed to your sat-
isfaction, the bird is finished either by sim-
ply waxing it or shellacking and varnish-
ing, rubbing down each coat with fine
pumice stone before applying the nexf. A
three-coat varnish job provides a beautiful
soft sheen when finished by a final rub of
rottenstone and oil, using a felt pad.

—Ray L. Hedin, St. Paul, Minn.

{[ Cellophane strips 1 in. wide provide good
ties for plants. The strips are strong,
weatherproof, and will not cut the plants,
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3—IF shiny buttons on a gar-
ment have been dimmed by
repeated washings, try an
application of colorless nail
polish, which will often re-
stare their luster. To avoid
smearing, it's a good idea to
slip pieces of poper under
the buttons. &4=—By putting
an ordinory teaspoon in a
funnel, you will find that
bottles ean be filled quickly,
as the tpoon tends fo stop
the swirling of liquids, per-
mitting them to flow rapidly

I
KNOT TIED
IN CLOTH
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Do vfmg. HOME

1—=Where o large pon is vsed to hold dishes while
THE}' are dfﬂ;l‘lil‘lg. pluh‘u cnd soucers can l:m sup-
ported an edge by merely slipping o wooden stick or
dowel through the pan handles. 2—To remove cookies
from o boking tin or pan without breaking them,
ploce a sheet of woxed poper in the bottom of the
pon befare arranging cookies in it. When token sul
of the aven, just grasp one corner of the paoper, tip
the pon os shown and slide the cockies ante the table

| WAXED
PAPER

KINK

S—=Mext time you are washing windaws, floers and wead-

wark during hput—uc!qnningr tie o knot in one corner of the

dl‘ying eleth =a that it can ba carried in your apron pocket,

where it is i;ll'\nrvp"r:. hnndy, 6—To provent gorments with

shoulder straps from sliding off wire coot hangers, simply

kink the hangers as indicated to form shallow notches that
are just wide enough ta hald the straps in place
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7—In & hame where a food grinder is used often,
the task of :11.1n1|:|ing it an the tdgqr of a table was |
simplified by strewing two beveled eleats to the |
underside of the table. This made it possible to
leave the Erindn-l' Elumpcd on 1ig'|'|t-'rltﬁng sHl:ll:
with edges plened to match the cleats. 8—Curtain-
rod hbrackets con be aottoched withouwt
woodwaork, if they are mounted on L-shoped, wood-
en blacks, screwed to the window frame as shawn

marring

ADHESIVE

P |
[0nnaonfl
Pl el e
11—To eliminate the necessity of removing a garbage-can
lid each time you want to depatit scrops from the table, eut
a small opening in the lid and fit it with a sheet-metal
cover, piveted near the edge. 12—Especially suited to the
kitchen are drawer pulls resembling rolling pins, which are
turned from 2.in. dowels, Mote that the backs cre planed
flat for ottoching the pulls 1o drower fronts with serews
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9—0One housewife prevents
metal casters on heavy kitch-
en furnitlure frem scratehing
the finish on linclowm L"".f
merely wropping several
loyers of adhesive tope
dround the rollers. 10—Ideal
far eleaning wnder rims of
food groters, sifters and
other cooking utensils, a
wooden skewer will remove
dirt or any occomulation of
food particles quickly with.
out seratching the metal

BACK 15 FLATTENED
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Sled Used to Space the Seed Rows
In Home Vegetable Garden

D o

methods: If the armature shaft has an in-
ternal thread for a bolt which holds a pul-
ley in (f]ace, a drive for the generator can
be made by cutting the head from a bolt and
chucking it in the drill press. Where the
end of the generator shaft is threaded for
a nut, it will be necessary to turn a suit-
able nut to go on the shaft and provide a
grip for the drill-press chuek. Then, by
connecting the generator in the usual man-
ner to a battery, using an ammeter in the
circuit, the generator can be operated until
thoroughly heated to be sure it will fune-
tion satisfactorily when installed in the car,

Repairing Worn Miter-Box Slots

If the slots in a wooden miter box have
heeome so worn that striet aceuraey is no
longer possible, they may be renewed by
using thin wooden strips. Tongue de-

i pressors used by
MITER BOX :
i doctors in exam-

The runners of an ordinary hand sled are
spaced about the proper distance advocat-
ed for seed rows in the home vegetable
garden. By placing a rock or other weight
on the sled, you can pull it across the gar-
den to mark the rows, often as deep as re-
quired for planting some seeds. With this
method, rows are marked off quicker than
where a line must be stretched, and the
spacing will be true from end to end
throughout the garden.

Testing Repaired Auto Generator
With a Small Drill Press

As practically all auto generators are
fitted with bearings that can take consid-
erable end thrust, they can be tested in a
vertical position in a drill press after they
have been repaired. To do this, hold one
end in the drill-press vise and attach the
end of the armature shaft to the drill-press
chuck. This can be done by one of two

. i '
[ |
/

ining the throat
are ideal for the
purpose. Thesge
are glued to one
edge of each worn
slot as indicated.
In some cases, it
may be necessary
to square up the
slots if the wear
has not been uniform throughout their
height. Thick wooden wedges will hold the
splints in position until the glue dries or
folded strips of paper can be wedged tight-
ly in the sﬁ;-ts to serve the same purpose,
—W. C. Wilhite, Carlinville, I1L

Broken Shovel Handle Removed
With Aid of Drill Guide

Toe remove
countersunk
heads of rivets
from a shovel to
release a broken
handle, just drill a
hole through a
piece of flat iron
to serve as a guide
and clamp this in
a vise along with
the shovel so that
the hole is directly
aver the rivet
head. The drill
may then be in-
serted and held :
securely over the rivet until enough of the
head is drilled off so that it can be driven
out. If a suitable vise is not at hand, the
flat-iron guide can be held in place with
C-clamps while operating the drill.
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Every small boy who has a yen to be a
fireman will get hours of pleasure from this
colorful fire truck. Constructed so that the
firemen, the ladders and the posts that sup-

rt them are all removable, the truck can
Eg used for other play purposes. For the
base, use a piece of 1-in. stock, 4 by 10 in.
in size, round the corners and cut out the
slots for the wheels, This is done by drill-
ing out as much of the waste stock as pos-
sible and finishing with a sharp chisel
Then drill 1-in. holes 1 in. deep to accom-
modate the firemen and ladder posts. The
cab is a solid block sawed from 2-in. stock,
and is glued and nailed to the front of the
base between the two front-wheel slots.
Cut the 2-in. wheels from %-in. stock,
drill 14-in. holes through their centers and
fasten them in the slots, using screws or
nails as axles. The ladder supports are
215-in. lengths of 1-in. dowels, and have
L-hooks driven into opposite sides near
the tops on which to hang the ladders. Saw
the two ladders from Yj-in. material, and
cut four sections of 1-in. dowel for the
firemen as shown, the brims of their hel-
mets being cut from lg-in. material and
the tops shaped from 1-in. stock. Glue the
tops to the brims, and the brims to the
dowels, using pieces of 15-in. dowel glued
on for the noses. Fasten a cord to the front
and paint the toy a bright red. Two or
three turns of adhesive tape around each
wheel will help reduce noise if the toy is
pulled over uncarpeted floors,

Heat Applied to Exhaust Pipe Makes Car Muffler Easy to Remove

When a mufiler has to be replaced, you can make the job of
taking out the old one easier and save time by doing the job as
follows: Heat the exhaust pipe where it joins the muffler to a
red color and then twist and pull on the other end of the pipe
and it will slip off as the heat expands the outside joint more
than the inside one. Before doing this, however, it is important
that the muffler and pipe together be removed from the car
before applying heat, to avoid igniting grease or gasoline.
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How Lo FRAME

lF YOU cannot obtain the
services of a skilled car-
penter to install an interior
door, you can do a good job
yourself with a few simple
tools. First you make the
opening in the wall. This
should measure 3 in. more
than the height, and 2 in. more
than the width of the door it-
self. This allowance provides
for the thickness of the door
frame, for the shims or wedges
by which the frame is set true,
for expansion and door-
swinging clearance, and for
the finish Aoor if laid after the
doorway is framed. If the fin-
ish floor is already laid, de-
duct its thickness from the
height allowance.

Fig. 4 shows the usual type
of partition wall framing with
the door opening made. No-
tice that a double header is
installed at the top and that
extra studs are set in at the
sides. After preparing the
opening, you are ready to in-

= - PLASTER
i GROUND

COMCEALED
MNAILING

PP =
FRAME SHOULD SET ON
THE FINISHED FLOOR

stall the door frame. It is rec-
ommended that this be set on
the finish floor rather than on the rough
floor. Therefore, if you are working on the
rough floor, slip a block of the finish floor-
ing under the frame on each side tempo-
rarily to raise it up to the finish floor level.
This makes it easy to do a neat job of lay-
ing the floor at this point. In most cases
it is best to purchase the door frame al-
ready assembled, although stock jambs for
making up frames are available in three
widths, the material being slightly over-
size to allow for trimming.

To set the frame true in the opening,
pieces of shingle can be used to good ad-
vantage as wedges or shims between the
frame and the studding on both sides and
at the top as indicated in Fig, 3. Any twist
that may be in the frame ecan be taken out
by driving the wedges in more from one
edge of the jamb than from the other as
shown in Fig, 2. A spreader, consisting of
a board accurately cut to the width of the
opening as in Fig, 1, will be found handy
to keep the side jambs properly spaced
while setting the frame, See that some of
the wedges are placed where they will
provide solid backing for the lock and
hinges. The placement of these can be de-
termined according to the following rules:

POPULAR MECHANICS



arnd HANG c Dooxr

Place the top of the up-

per hinge about 5 in.
from the top of the door,
or in line with the top
door rail, and the bot-
tom of the lower hinge
10 in. from the bottom of
the door, or in line with
the bottom rail, as in
Fig. 8. The height of the
door knob, which deter-
mines the placement of
the lock, should be 3 ft.
from the floor.
Naturally, the nails
through the jambs to b
secure the frame must ;'-E
be driven where they '
will not interfere with
installing the hardware.
Therefore, mark the ap-
proximate positions of
the lock and hinges on
the jambs before you
begin to nail. The nails (&)

WEDGES ||| |

can be driven as in Fig.
2, or you can conceal
them by driving them as |-

hﬂ SAW OFF STILE
| '*{ HORMS AT TOP

in Fig. 5. After the
frame has been nailed QUARTER ROUND
securely, nail on the |
casing, setting it back
¥ in. from the edge of
the jamb to allow room
for the hinges. See Fig. l <
15. Then tack on the ot ||| PP
a . [
stops temporarily with Al
nails driven in part way. BLOCK
Fig. 9 shows a section of
one side of a completed
door frame.

Before hanging a new door, cut off the

horns as in Fig. T, and pla!‘n* just 1-|u|u:..',h
of the excess material off the sides to per-
mit it to be slipped snugly into the frame,
Fig, ].ﬂ-. T]:'if_‘l"l, Wlui l'.lj.\"jrjt;‘:l'r! o A .\.I.,';"Elll_l-l_']"
mark a line on the door true with the top
jamb as shown in Fig. 11, and cut off the
top of the door. Now, before vou do any
further trimming, you must decide on the
clearance to be allowed between door and
frame. The proper clearance for the door
you are hanging is based on two {actors:
First, the weather conditions of vour lo-
cality, and second, the kind of finish that
will be applied to the wood. In a dry lo-
cality, a clearance of g in. is about aver-
age for a door that is to be stained and
varnished, or %2 in. if it is to be painted.
In a damp localitly a clearance of %z in. is
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Size of door |
1% 1o 13 in. up to 32 in. wide |
14 to 13 in. from 32 te A7 in. wids
19, 1%, in. up te 37 in. wide
10, 1%, in. from 32 to 37 in. wide
1%e, 134, 17 in. from 37 ta 43 in. wids
s, 1%, 1% in. from 43 to 50 in, wide |
2, 2%, 2% in. up o 43 in. wide
2, 2%, 2% in. from 43 to 50 in. wide

SIZE OF BUTT HINGE TO USE

e of hingq
3% in.

| 4 in.

A4 in.

3 ina

5 in. ax. heavy
4 in. ax. heavy
5 in. cx. heavy

& in, ex. heavy

_.-.DIMI“I Inr_p-e-r ihnn 5 f'l thnﬁl&.ﬁﬁ; -F-Hr“
butt hingss, one for sach 2% . of height
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recommended for a door to be varnished
or ¥ in. if painted. The customary clear-
ance between the bottom of a door and the
top of the finish floor is 5% in., which allows
for carpeting or for a threshold if used.
Additional clearance in the form of a bevel
must also be given the lock edge of a door
to permit the inner corner to clear
jamb when the door is swung in or out as
indicated in Fig. 15. The edges of a newly
hung door should be painted as soon as
the door has been trimmed and fitted, Fig.
12, as a safeguard against moisture or dry-
ness which causes the wood to warp. This
is especially important in the case of the
top and bottom edges, where the porous
endgrain invites penetration of moisture
if left unsealed.,

To mount the hinges, first set the door
in the frame with the lock edge flat against
the lock jamb and propped up to its cor-
rect hanging height, as in Fig. 8. Locate
the position of the top hinge and mark its
top edge on the jamb. Then make a cor-
responding mark on the frame. This can
be done accurately by wedging a narrow
chisel between the door and the jamb,
using the edge to make the transfer as
shown in Fig. 13. Mark the placement of
the bottom hinge in the same way. Break
the hinges apart by pulling out the pins,
scribe the hinge gains or mortises, Fig. 14,
cut them in the door and screw the hinge
halves permanently in place. Then cut in
the jamb gains or mortises, but fasten the
hinge halves with only one screw in each
one. Now hang the door and observe the
behavior of the hinge pins as you open
and close the door. If a pin moves, it
means the hinge is improperly set. In this

100

case, note the way in which the tempora-
rily mounted half of the hinge adjusts itself
to the movement. Then take down the
door, unserew the hinge from the jamb and
recut its mortise to close up or spread the
hinge, whichever is required, Figs. 16 and
17. It may be necessary to shim up one
side of the hinge with a strip of cardboard
if too much wood has been cut away. Be
sure to get the hinges out far enough to
prevent the door, when wide open, from

binding on the casing trim or striking the
base block, if base blocks are installed. See
CASING

p SET BACK 4"

-
-
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T | |
T
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QLD-TYPE
MORTISE LOCK

detail below Fig. 8.
By making distance
‘A in Fig. 18 slightly
greater than one half
of distance B, ample
clearance will be as-
sured.

Next, install the
lock or latch set by
cutting the bod
mortise into the locf(r
stile of the door. In
the older type of sets,
this entails drilling
holes and then chis-
eling out the wood as
shown in Figs. 19 and
20. Very little chis-
eling is required in
the installation of the
type shown in Fig. 21. Cutting it in is sim-
ply a matter of drilling holes. Careful
placement of the strike plate is essential if
a latch or lock is to operate smoothly with-
out causing the door to bind or allowing
it to rattle. Spot the position of the plate
by hanging the door, closing it and turning
out the latch plunger so that it touches
the jamb as shown in Fig. 22. Do the same
with the lock plunger if the set is a com=
bination. Mark the location of the plunger,
top and bottom, and carry these marks
squarely across the jamb to a point cor-
responding to the depth at which the
plunger is set back from the face of the

door. Then place the plate in position over
these marks and, with a seratch awl, out-
line the mortise and then spot the screw
holes, Cut out the mortise and screw the
plate in place as in Fig. 23.

Finally, adjust the stops to the latched
door, allowing clearance for the paint or
varnish finish, and nail them permanently
in place, Fig. 6. 0Oil the hinge pins and
latcgn to make the door work smoothly.
Later on, if the door should bind due to
swelling, do not attempt to trim off the
lock edge, which would entail moving the
lock. It will be easier to dress off the hinge
edge and resink the hinges accordingly.

Automobile Polishing Simplified With Camphor Solution

As my car is exposed alternately to sun-
shine and salt-laden night air, the job of
cleaning the lacquer finish on it must be
repeated frequently. However, I have
been able to keep the car in an attractive
condition with tll:e expenditure of only a
small fraction of time required with ordi-
nary methods by using a solution consist=
ing of gum camphor, 1 cake, dissolved in
light mineral oil, 1 pt. This is applied with
a soft cloth every two weeks and allowed
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to remain overnight, a clean, soft cloth be-
ing used to wipe it off the next morning.
Camphor seems to have a beneficial effect
on old lacguer finishes, at the same time
helping to remove the dull film of oxidized
material without harming the lustrous fin-
ish beneath. It must be remembered, how-
ever, that this treatment is not extended to
synthetic or enamel finishes as their com-
position differs from cellulose lacquer.
—B. W. Downs, Los Angeles, Calif.
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“Bird House” Holds Clothespins
Handy at Your Line

Mounted permanently on one of your
clothesline posts or other suitable support
handy to the wash line, this clothespin box
is built to look like a hird house. It can be
made of scrap wood and painted a gay color
to enhance its attractiveness. A hinged
roof makes the pins accessible,

Pocket Made From Handkerchief
To Carry Baseball

|7, BELT LOOP The difficulty of
: carrying a base-
ball, when one is
not wearing a coat
or blouse with
convenient pock-
ets, may be over-
come by knotting
the four corners of
vour handkerchief
through a side
belt loop of your trousers. This provides a
pocket into which the ball may easily be
slipped or removed.

Adjustable Deflector Directs Air
Into Bedroom Window

On a hot night J
when the breeze .|
does not blow into :[
the bedroom win- .
dow, but past it, a |
deflector of the :
type shown will § |/
direct the air into
the room. Such a
deflector can be -
used only on win- J ==
dows having no [=*
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screens or those that have screens that can
IE-E raised from l;nside the room. The de-
ector is merely a piece of plywood or
hard-pressed board set on the edge be-
tween the sill and lower part of the sash

as indicated,.
—Joseph Vietor, Libertyville, I1L

Ink Pad Brings Out Relief Stamp
Of Notary Seal for Photo Copy

To make photo-
static copies of pa-
pers bearing a
Notary or Justice
seal, in which the
seal must register
clearly, rub the

seal print gently ’3&5%;{"%.—“ STAMP

with a rubber- (o -rf""wj

stamp ink pad. B ARl

The pad should be . o

ink with black

ink for bestresults,

Pencils Hooked Over Paper Edge
Are Handy at Drawing Board

One of the sim-
plest methods of
keeping pencils
conveniently at
hand on a drawing
board is to force
thumbtacks into
the sides of them
- = near the top to

- provide hooks that
can be slipped over the top edge of the pa-
per as shown., Where the drawing board is
kept at a slight angle, the thumbtacks also
provide a flat surface that will prevent the
pencils from rolling when not in use,

Shoe Polish Is Aid in Scribing
Clear Lines on Metal

Next time you
have to seribe a
number of fine
lines on a piece of
sheet metal, you
can make them
show up clearly
for accurate cut-
ting or drilling hy
first coating the
area with black or
brown ligquid shoe
polish. The polish
dries quickly and may be removed after
the work is finished in cases where the
completed piece is to be painted.

—Wm. Swallow, Brooklyn, N. Y.
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FLAT, NOT
LIKE THIS

“'l"'UNING and repairing
harmonicas is simple if
you are patient and observ-
ing,” says Bob Ballantine,

KIDSKIN VALVES MUST LIE

harmonica virtuoso of the Na-
tional Barn Dance radio
show. First, however, familiarize yourself
with the theory of harmonica operation by
taking apart and studying one of the in-
struments as in Fig. 1. In doing this, be
careful not to bend the reed plates. The
two parts most likely to give trouble are
the brass reeds and the leather valves, the
latter being found only on the more ex-
pensive chromatic harmonicas. If the
valves are curled badly, they must be re-
placed with new strips cut from kidskin,
Fig. 2, although in some cases it may be
possible to still use the old valves if they
are loosened and turned over so that they
will lie flat. Any liquid cement can be used
to fasten the valves in place on the reed
plates. If the reeds lose their pitch, they
can be retuned usually by filing their sur-
faces. The pitch is raised by filing the vi-
brating half of the reed, and is lowered
by filing the half closest to the riveted end.
If filing does not bring back the pitch and
tone, the reed must be replaced as it prob-
ably is cracked. To do this, remove the
leather valves on either side of the bad
reed. File off the head of the rivet and
punch it out as in Fig. 3, being careful not
to enlarge the hole., Then take another
reed from an old harmonica. Insert a brad
the exact size of the rivet hole through the
reed, clip it off, Fig. 4, and peen the end
slightly with a small hammer. Hold the
brass plate up to the light to see that there
is clearance on all three sides between the
reed and plate. The reed must have room
to vibrate freely. If it fits tightly on one
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SMALL MAIL CAN BE USED ASRRIVE
REPLACING CRACKED REED WITH
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RATOR =
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FILE HERE | | b
1O RAISE™ CLEARANCE = LEATHER
pircH L 5 VALVES REMOVED

gide, file it until the clearance is the same
on all sides. Test the pitch of the reed by
flicking with the fingernail and tune by
filing. Fig. 5 shows how a piece of safety-
razor blade is slipped under the reed to
support it while filing, To keep a harmon-
ica in good condition, wrap it in waxed
paper and keep itina box when not in use.
Never wash the instrument or submerge
it in water. It should not be played imme-
diately after you have eaten.
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Nonslip Treads of Roofing Paper
For Concrete Steps

- | E |
HiE: |
i i

-

ATED

P L

COMCRETE STEPS ,.v‘f i R L

Where concrete steps get wet and slip-
pery, or where they would present a bet-
ter appearance if provided with treads,
cheap but durable treads of slate-coated
asphalt roofing paper can be applied easily.
After cleaning the conerete, cover the sur-
face with asphalt cement, which may be
spread uniformly with a putty knife. It is
best to apply just enough to provide a tacky
surface—not so much that the excess will
ooze from under the paper when it is
pressed down. Then stand on each tread
to press it down firmly. If the pieces have
a tendency to curl, you can lay a bag of
sand on each one, leaving it there over-
night. Turpentine is used to clean asphalt
cement from the putty knife, hands and
from surfaces where some of it may have
been dropped. To “anchor” the slate chips
so that they will not be dislodged from the
roofing paper, apply two or three coats of
spar varnish or waterproof cement paint,

w, Use of a Short Screw Driver
Simplified by Finger Grip
- T When a stubby

screw driver is
used in tight
places, operation
of it can sim=
plified consider-
ably by adding a
finger grip con-
sisting of a piece of
sheet metal bent
to a U-shape and
attached to the top
of the handle with
a serew. When
drilling the metal
grip for the at-
taching screw, be

sure the hole is sufficiently large to permit
it to turn freely. Also, it's a good idea to
run a file over the screw head several times
after it is in place, to remove any sharp
pieces of metal that might cut the fingers
while using the screw driver.

Bench-Vise Operation Improved
By Metal Furniture Glides

If you have a
workbench fitted
with a conven-
tional wooden vise
of the type shown,
its operation ecan
be improved by
adding two furni-
ture glides to the
bottom of the slid-
ing jaw. The
length of the jaw
plus the thickness
of the glides
should be equal to the height of the work-
ing surface of the bench so that the vise
screw will be in a horizontal position when
it is extended. With this arrangement, the
jaw .will slide easily on a reasonably
smooth floor as the screw is turned making
it unnecessary to stoop and pull or push
the lower end of the jaw into position.

—J. M. Gaines, Brevard, N. C.

Safety Valves for Small Apparatus
Made From Grease Fittings

Safety valves
for appliances
such as pressure
cookers, automat-
ic heaters, dental
and tire vulcaniz-
ers, as well as
small paint-
sprayving outfits
and air-compress-
ing units, can be
made from Ale-
mite grease fit-
tings. All vouhave
to do is thread the
smooth end of the fitting with a 15-in. pipe
die so that it can be screwed into the ap-
pliance in a reversed position. This type
of fitting has a spring-loaded ball to seal it
against the entrance of dirt and the back
pressure of grease. When screwed into an
appliance in the reversed position, pressure
in the appliance works against the ball and
spring, which will release at approximate
18 lbs. pressure. If a higher pressure is
desired, remove the spring and stretch it
slightly. This will cause it to release at a
slightly higher pressure.

WISE JAW % e

e

THIS END
THREADED

GREASE FITTIMG:
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AU-winiter VEGETABLE STORAGE
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By W. C. Lammey
WI{EN storing vegetables

there are three essentials to
safe keeping: quality, tempera-
ture and humidity. None but
sound vegetables of first quality
should be selected for storing.
Figs. 1 and 2 list the principal
“warm” and “cool” vegetables.
Those in Fig., 2 keep best when
stored at a temperature of 38 to 40
degrees F. and under conditions
of relatively high humidity. Tem-
perature is controlled more easily
than humidity. It is diffieult to
maintain the proper temperature
and humidity in the average home
basement for “cool” vegetables
while “warm” varieties will gen-
erally keep very well under these
conditions. One good plan for
storing the “cool” vegetagles, par-
ticularly the root crops, potatoes,
beets, carrots, and so on, is in an
outdoor mound made as shown in
Fig. 3. Select a high spot from
which there is good drainage, lev-
el a circular area and dig eross
trenches as shown. Cover these
with wire if available, or with
wooden slats. A wire or wooden
ventilator should also be provided.
A wooden one is made square,
from 1 by B-in. stock and a series
of la-in. holes are bored through
each side. Place the vegetables on
leaves or straw in a conical pile
not more than 30 in. high. Cover
as indicated, but leave the ends of
the trenches open until lower tem-
peratures during winter make it
necessary to close them with straw
and earth.
Fig. 4 shows an excellent ar-
rangement for storing vegetables
in separate containers from which
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TREMCH
PARTLY FILLED

MAIL KEG OR
SIMILAR COMTAINER

a quantity can be removed as needed with-
N _-_.-_i-'_i-;_ ‘."'li.‘l.l'-"-l.:-.“;'..‘l--'.‘-‘l:.'._-.".".:l. ﬂut distu:hing thE l‘&st. ThE dEtE.ilE are

e e self-explanatory. Any number of con-
FOR CANMED [ ir tainers can be used. If suitable kegs are

\ GOODS — — not available, bushel baskets will serve.
.\ — If sand is obtainable, use it to fill the trench.
i SRR et Similar arrangements are shown in Figs.

8 and 9 and 12 and 13. Figs. 8 and 9 show
® use of a hotbed for storage of cabbage and
celery. In each instance remove the orig-

BIMS
B inal soil and compost or manure bottom

L | & from the hotbed. The cabbage heads are
34" INSULATING Gnkinie B pulled roots and all and “planted” in fresh
BOARDS » soil as indicated. Only the roots need be

i buried. Then, cover as indicated. Celery,

& Fig. 9, may be kept in the same way. In

Figs. 12 and 13 the vegetables are stored in -
a barrel placed in a shallow pit which has
been partly filled with sand. The end of
the barrel is only partly closed as indicated.
When an opening is left in the earth cov-
ering in the earlier months no vent is need-

GLASS REMOVED, ™ NO. 16 MESH |
Y ; WIRE
SHEET-METAL
HARD-PRESSED HOE
BOARD'
_ SHEET-META
DAMPER
SLIDIMG TRAYS
= 37 X 30" X &0” DEEP
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ed. Now, there are several pointers in con-
nection with this type of storage: Storing
in large piles always should be avoided as
sweating is likely to occur, resulting in
heating and decay. Irish potatoes and beets
are particularly susceptible. Asadded pre-
caution in any form of mound storage, dig
a shallow drainage ditch around the
mound. Tops of the ventilators should al-
ways be covered to prevent entrance of
rain and snow. The next best thing to the
mound storage of small quantities of cool
vegetables is a basement storage room built
in a corner as detailed in the plan view
Fig. 5. Dimensions can be whatever is de-
sirable, but 10 by 12 ft. is a good average,
When the floor is concrete you have the
problem of humidity, but this can be at
least partially solved by waterproofing the
“gills” of the two walli and covering the
floor with a half and half mixture of sand
and peat moss to a depth of about two
inches, This should be kept damp at all
times. Walls should be tight clear to the
sub floor to exclude dry air and heat from

VEMTILATOR
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i WOODEN
BARREL

the furnace room. Paint all window glass
black or cover with black paper to exclude
light. Fit a ventilator over one window as
in Fig. 7. The intake duct, the lower one,
exhausts air at a point about 10 in. above
the floor and is fitted with a swingi
damper, If sheet metal is not available for
these parts use box boards or wall board.
Both inlet and outlet should be covered
either with wire or closely spaced slats.
With this arrangement it is possible to con-
trol both temperature and humidity with
a fair degree of accuracy. A handy bin ar-
rangement is shown in Fig. 6. The sliding
trays make cleaning easy and during the
summer they can be removed and stacked
and the space used for other purposes,
Figs. 10 and 11 detail a more pretentious
structure of a permanent type to be built
into a hillside or on high ground from
which there is drainage in all directions.
Walls, roof, and ends are of reinforeed con-
crete but the floor is of earth. This type of
structure results in good storage conditions
for vegetables, particularly root crops. It
is always better to store the cool vegeta-
bles in shallow bins with slat bottoms than
in baskets or barrels. However, where ei-
ther of the latter must be used, the wooden
barrel is usually best. A number of 33-in.
holes bored through the barrel staves near
the bottom will aid air circulation. Pump-
kins and squashes usually will keep well
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in a dry, well ventilated basement, or any-
where in the house where there is no dan-
ger of freezing. They should not be piled
but rather placed in rows on a shelf. The
attic floor is generally a good place to keep
peas and beans, after curing on the vine.
Pick pole beans as soon as they are mature
and spread the pods to dry on the floor.
Bush beans are generally allowed to ma-
ture on the vine, then the whole plant is
pulled and allowed to cure much like hay.
After thorough curing the beans are
thrashed out and stored in haﬁs hung in a
dry place. Sweet potatoes can be kept fair-
ly well in a8 mound, but a warm, dry place
is preferable. In all the methods of mound
storage detailed it should be remembered
that where the temperature is likely to fall
to zero F. or below, the covering of earth
and straw will need to be built up to a
somewhat greater thickness than that in-
dicated, perhaps a foot or more in the cold-
er climates. If loose earth tends to wash
off the mound, cover it with roll roofing
or sisal paper,

Garden-Hose Nozzle From Can

If vou need a S
nozzle for a gar-
den hose and are
unable to buy one,
a good substitute
can be made from
a beverage can of
the type that has a
narrow neck, Just
solder a pipe cou-
pling to the neck
of the can and
serew it on the
hose. Punch sev-
eral tiny holes in
the ean, the num-
ber being deter-
mined by the spraying stream desired
when the water is turned on.

x -
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In case you need a wheelbarrow and your
dealer has nothing in stock, yvou will find
it an easy matier to make a serviceable
barrow yourself, using odds and ends of
lumber and some barrel staves. By follow-
ing the construction shown, the chassis
will be exceptionally rigid, two carriage
bolts being used at each joint where two
frame members cross each other. The
staves will fit together snugly when
screwed to the main frame and handle
members, if the edges of the staves are
trimmed straight as shown in the detail
This can be done while the staves are
clamped to a board. The wheel consists of
four lavers of wood; two center layers
nailed or screwed together with the grain
running at right angles, and the side pieces,
cut in segments to form a wide rim. The
hubs are made up of blocks. A hole is
drilled through the exact center of the
wheel to take a length of }%-in. pipe, pref-

JOINTS STAGGERED ¥l K47 BOLT AXLE
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erably brass, which serves as a bearing for
a 1%-in. iron bolt. After running two nuts
to lock each other on the threaded end of
the bolt, the extending end is cut off. If
desired, the open sides of the barrow, which
permit easy dumping of a load, can be
closed by means of improvised side pieces,
triangular in shape. These are held in po-
sition by means of pins driven into their
lower edges to fit small holes drilled
through the staves. The pins may be heavy
nails with the heads cut off. Although not
necessary, the appearance of the barrow
can be improved considerably by applying
a couple of coats of paint.
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Dipping Coated Pictures in Ink
Produces Reverse Silhouettes

FENCILED DESIGH PAINTED WITH
CUTLINE - SHOWCARD WHITE ¢
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Pictures in reverse silhouette—the figure or sub-
ject being white, and the background black or
other eolor—are novel and interesting to make. The
work is accomplished by first lightly outlining the
picture with a soft-lead pencil, after which show-
card white, which is soluble in water, is applied to
all portions that are to remain white, using a fine
brush or both a brush and a pen. After this has
dried, the card is dipped in a waterproof India ink
or a waterproof color, using a shallow tray just
large enough to take the card. By dipping the work,
the background will be covered more uniformly
than is generally possible by using a brush. When
the background is dry, the showeard white is
washed off under a stream of cold water, leaving the
putline sketch in sharp printlike contrast. If any
of the pencil lines can be seen, a soft sponge-type
eraser is used to remove them after the card has
fully dried from the water bath.

Bottle Opener Serves as Rug Needle

A needle for weaving rag
or rope rugs can be made
from a bottle opener of the
type shown. The project-
ing hook to slip under rims
of tin cans is hammered
down flush. The rag or rope
is inserted through the hole
originally provided as a
means of hanging the tool
on a nail

BOTTLE
OPEMER

FLATTENED
HOOK

Colorful Beach Sandals
of Wood, Canvas

and Raffia

Initialed or appropriately mon-
ogrammed, a pair of these novel
sandals will personalize vour
beach wardrobe. Of the three
styles given on the opposite page,
the open-toe style shown in Fig. 1
is the simplest to make. It has a
wooden sole, an upper of brightly
striped awning material, and is
smartly studded at the toe with
ornamental tacks. Individual sole
patterns can be had by outlining
the foot on paper and cutting the
wood accordingly. First the edges
of the canvas should be overcast
with strong linen thread. Then
each end is ereased and folded un-
der for tacking to the sole with
large-head upholstery tacks. To
hold the sandal to the foot, a long
strap is provided, this being
crossed behind the heel, brought
around and passed through a
buckle in front. The strap is fas-
tened with tacks, 1-in. apart, Fig. 2,

The soles of the sandals shown
in Figs. 3 and 5 are formed of 3§-
in. braids of natural-colored raffia.
This is done by sewing the braided
strands temporarily to heavy
wrapping paper within the outline
of the sole pattern. Starting at the
center of the pattern, the braid is
coiled around and around in rows,
each adjoining row being stitched
to the preceding one. When the
gole area of the pattern has been
filled in, the outer edge is overcast
with raffia and the paper is peeled
off the bottom.

Choice of two styles of uppers
for the braided soles is given in
Figs. 3 and 4. One makes use of
net filet material through which
colored raffia is interwoven in a
diagonal pattern such as shown, or
with initials or monogram. The
toe piece shown in Fig. 4 is like-
wise woven over a piece of mesh
material having about 14 sguares
per inch. Here, the edges are over-
cast first, then you weave the rec-
tangular portion of the pattern,
starting with the outer border.
After this, the diagonal strips are
marked with pencil and filled in
with the colors indicated. The toe
piece is sewed to the sole and ties
of braided raffia are attached 2 in.
from the heel.

POPULAR MECHANICS
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Heel Used as a Steering Fulcrum
On Child’s Coaster Wagon

After a child had been injured on the
steel “¥,"” attached to the front of his coast-
er to serve as a steering fulerum for the
handle, one father replaced it with a
notched rubber heel. The rubber is stiff
enough to serve the same purpose as the
metal fulerum but does not offer the same
opportunity for injuring the driver.

Preventing Corrosion on Posts
Of Car Storage Battery

If the posts and terminals of your storage
battery have a tendency to corrode badly,
apply a mixture of baking soda and gear
or cup grease mixed in the proportion of
one-third soda and two-thirds grease.
Keep a good coating of the mixture on the
parts. Applications applied once or twice
a year, or each time the battery terminals
are removed will be sufficient. If connee-
tions between the posts and terminals are
not kept clean, a resistance to the passage
of current is set up, and motor operation is
impaired, especially during cold weather.

Selecting Trees for Planting
In Narrow Places

When selecting
a tree for trans-
planting te a loca-
tion where the
roots will be un-
able to spread
over a large area,
choose one that
has been trans-
planted from two
to four times pre-
viously. Such a

- used to facilitate

tree will have developed a compact and
strong root system, enabling it to adapt
itself to restricted quarters more readily
than one with widely spaced roots.

—J. Modroch, Danbury, Conn.

Corrosive Acids Filtered Safely
Through Glass Woo

Where it is nec-
essary to strain
dirt or sediment
from corrosive
acids, a small
piece of glass wool
will serve as a sat-
isfactory filter. In
case a funnel is

pouring such acids
into bottles at the
same time, it's a good idea to attach the
wool to the end of a glass stirring rod with
copper wire so that it can be inserted or
removed from the funnel easily.

Fountain Pen 'Irons Out’ Creases
In Carbon Paper

It is not neces-
sary to discard a
good sheet of ecar=

paper simply
because it has
been creased
when wrinkled
between two or
more sgheets in a
typewriter. All
vou need to do is
place the paper,
carbon side up, on
a smooth surface and "iron out” the creases
with the blunt end of a fountain pen.

Leaf Trap in Downspout Cleaned
Without Climbing to Roof

To get away
from the necessity
of using a ladder
to clean the screen
on my downspout,
which leads to a
cistern, I fitted the
spout with a wire
trap basket at
ground level. This
was installed by
cutting a section
from the down- ]
spout and dropping the basket in place,
after which an oversize sleeve was bent
and used to connect the spout.

—George B, Grimm, Flushing, N. Y.
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Replacing Woven Cane Webbing in Furniture
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On furniture fitted with prefabricated
cane webbing—not the hand-woven can-
ing—it is sometimes necessary to replace
the webbing, which may seem quite a dif-
ficult job, but is really quite simple if the
cane spline that holds the old webbing in
place is removed properly. Usually this
can be done by softening the glue with
water. With a V-shaped chisel cut a groove
in the surface of the spline, Fig. 1, to re-
tain water, which is applied and left o
soak overnight. It is best to have the
spline in a horizontal position so that the
water will not run out of the V-cuts. Wa-
ter may have to be applied several times
before it has soaked through and softened
the glue, allowing no time between appli-
cations for the spline to dry out. When
ready to remove the spline, pick it up at
the end with a sharp-pointed tool and then
pull it out, after which the webbing comes
out easily. A new piece of webbing, which
is available in four different sizes of weav-
ing, can be obtained from upholstering-
supply houses, To mateh the old webbing,
send a plece along with your order. The
new piece must be soaked in water for an
hour or so before using it so that when it
dries and shrinks after installing, it will
be drum tight. Also, soaking is necessary
to permit bending the edges into the
groove, which can be done by means of a
piece of heavy wire shaped as shown in
Fig. 2. After pressing the edges into the
grooves, so that the webbing is reasonably
taut, glue is applied to a new reed spline,
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obtained at the same time you get the weh-
bing. These come in various widths, so be
sure to duplicate the old one. You will no-
tice that it is tapered. After applying a
sufficient amount of glue, the narrow edge
of the spline is tapped into the groove over
the webbing as shown in Fig. 4. A small
block to take the hammer blows as in Fig.
3, will prevent marring the spline. The
ends should be mitered at the corners so
that they will butt together snugly. After
the glue has dried, you cut off the ragged
edge of the webbing on one edge of the
spline with a sharp knife, as in Fig. 5.
When the webbing has dried out thorough-
ly, you can proceed with finishing.

{{When using pine cones and branches of
trees for indoor decorating, they can be
painted white easily with liguid shoe
cleaner, which gives them an attractive
dull finish that dries rapidly.
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Pegless Sun Tent Erected Easily
In Yard for Children

o

SHARPPOIMTED
STAKES IM
HEMS 3

To avoid any possibility of a small child
being injured by falling over pegs used to
support a play sun tent, stitch hems in the
ends of the cloth to receive four pointed
sticks so that the tent may be erected as
shown. The absence of both center poles
and pegs makes such a tent especially suit-
able for small children. It is easy to erect
or take down, and takes very little space
when rolled for storage.

Ice Pick Opens Ice-Cream Carton
g;}# "h . The next time

ICE PICK you have to re-
move the cover

from a cylindrical
cardboard carton
of ice cream, and
it is difficult to slip
off, try the follow-
ing: Just insert an
ice pick throu

the cover as indi-
cated and pry up-
ward. This will force the cover off the con-
tainer neatly and with very little effort.

‘Wall Shelves Are Hung Neatly
By Concealed Brackets

After complet-
ing several wall
shelves and
searching without
success for ready-
made hardware to
hang them so that
nails would not
show, I used the
arrangement indi-
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cated. This involves recessi the back
edges of the shelves to receive drilled met-
al plates with tapered openings in the cen-
ter to accommodate nails on which the
shelves are hung. Note that each side must
be mortised behind the slot in the plate
to provide room for the nail heads.

—P. J. Moulds, Ottawa, Ont., Can.

Serrated Can Covers Tile Vent
During Cold Weather

Where farm e venr
buildings are con-
struected without a
basement and tile
vents are provided
in foundations to
prevent dampness
and rotting of
floors, it is often
advisable to fit
covers over the
vents to close them in extremely cold
weather, In one case, a farmer found that
serrated tin cans were ideal for thj!i:lp -
pose as they can be adjusted quickly to
provide ventilation when necessary.

Cellulose Tape Prevents Breaks
In Lamp-Cord Insulation

SERRATED
CaAN

Breaks in the insulation of a lamp cord
due to bends where it hangs over the edge
of a table or is suspended from a wall out-

let, can be prevented by wrapping the
cord at these points with cellulose tape.
This stiffens the cord in much the same
way that a spring stiffens the hose of a
sprayer or other similar appliance.

[ To remove oil and water from the bottom
of a motorboat, toss in a liberal amount of
sawdust to soak up the oil and water, after
which the sawdust can be scooped out with
a trowel or other suitable tool.

POPULAR MECHANICS



Make your own
PELORU

Homemode novigating instrument
for toking eccurate bearings on
small boats. Also useful to detect
error in ship's compass. Heavy pen-
dulum weight keeps unit steady
ond sighting vanes in line with eye

By W. E. Phillips

ACC‘UHATE enough for
use on small boats, this
pelorus can be built at neg-
ligible cost. With it you can
measure angles in a hori-
zontal plane off the ship's
head, As an example of its
use, assume that an object
iz sighted through the pe-
lorus, and the ship's com-
pass is read at the same
time by the helmsman. If
the pelorus reads 47 degrees
to starboard, and the ship is
on a course of 61 degrees,
the object bears the total of
the two readings, or 108 de-
grees per ship's compass. If
the object was sighted to port, and the
reading was 304 degrees, you would sub-
tract this reading from 360 degrees, and the
difference (56 degrees) less the course of
the ship’s head (61 degrees) would show
that the bearing of the object was 5 degrees
per ship's compass.

Brass is best for all the working parts,
although, if difficulty is had in obtaining
pieces large enough for the sub-dial and
gimbal, these two parts can be turned of
hard-pressed board. Avoid using steel, as
it may influence the ship’s compass during
the process of swinging ship, and therehy
make the results less accurate. The size of
the parts depends on the size of the com-
pass card used. The larger this is the more
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The phote above shows the pelorus used in @ sailboat, the
pelorus being placed even with the edge of the cabin,
which is squars with the fore-and-oft line of the boat
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accurate the pelorus will be. The one
shown in Fig. 1 has a 634-in. dia. card and
a pendulum of the size given in Fig. 2. An
etched dial of metal is preferred, but in
case you cannot obtain one, the pattern
shown in Fig. 4 can be photographed and
then enlarged on glossy paper to whatever
size you want, after which it can be glued
to a sub dial. The drawing in Fig. 3 shows
the order of assembly of the various parts.
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Here the pelorus is being vsed on o moter boat,
In this case the box is aligned with the frent edge
of the chart table, which is at right angles to
the fore-and-aft, or lubber line of the ship

Two Y-in. pins, which pivot the sub-dial
inside the gimbal ring, are soldered to the
underside to extend beyond the edge at
points 0 degrees and 180 degrees on the
dial. Likewise, the gimbal ring is fitted
with pins located at points 90 degrees and
270 degrees, or at exact right angles to the
sub-dial pins. The aceuracy of the instru-
ment depends on the care used in locating
the pins exactly. If they are not diamet-
rically opposite each other at the points
specified, the dial will not balanee and will
float with a permanent list. It should swing
freely, The sub-dial pins are carried in
small V-shaped bearings soldered to the
underside of the gimbal ring, while the
bearings that carry the gimbal-ring pins
consist of right-angle hangers having small
pieces of tubing soldered to them. A clear-
ance of Hg in. is about right between the
dial and the gimbal ring, while about %% in.
should be allowed between the ring and
the box in which it is installed.

The sighting vane comes next. This con-
sists of a %4-in. brass strip bent to a U-
shape and having a pointer soldered to each
end as shown. The pointers should extend
just to the row of graduation marks on the
compass card and should be bent down-
ward slightly to just clear it when the vane
is rotated. Both the sighting hole and the
V-notch directly above it must be in exact
alignment with the pointer at one end.
Likewise the fine wire soldered across the
slot in the opposite side must be in line
with the pointer below it. The two-part
screw, which holds the vane to the dial and
the dial to the pendulum, is provided with
knurled edges to permit tightening with
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the fingers, and a shoulder is cut on the
underside of each part. Note that the hole
in the sub-dial is drilled to fit the screw
shank, while the one in the paper dial is
cut to fit the shoulder of the screw. The
top part of the screw should be tightened
sufficiently to allow the vane to be turned
easily, but without excessive play. The
attaching hole in the vane should fit the
shoulder on the underside of the top screw,

The box in which the pelorus is mounted
should be deep enough to allow a 3&-in.
clearance for the pendulum. The top half,
or cover, is made exactly like the bottom
half, and both are held together with a
couple of flat hooks of the type shown.
Note that pins are provided in the edge of
the cover to keep the two parts of the case
in alignment. The gimbal bearings are
mounted in the exact center of opposite
sides of the box with a single screw.

As an aid to setting the compass dial,
seribe a fine line across the gimbal ring at
0, 90, 180 and 270 degrees, which will in=-
dicate the center lines of the bearing pins.
Normally, the dial will be set to these lines,
which will correspond to the lubber lines
of the ship’s compass. For some purposes,
such as when swinging ship to correct the
compass, it is desirable to preset the pe-
lorus to a definite course and then read
the bearing of an object when the ship is
on that course. To preset it, loosen the dial
screw, rotating the dial to the desired head-
ing, taking the gage from the lubber line
scribed on the gimbal ring, and then re-
tightening the screw. Bearings taken with
the pelorus set in this way, correspond to
direct readings of the compass itself.

POPULAR MECHANICS



Portable Shoe Rack Takes Little Closet Space
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Here is a simple shoe rack that
takes little space and is moved about
easily. Built entirely of 12-in. stock,
the rack has a depth of 9% in. and
can be made any reasonable height
desired. The back is cut in one
piece, and the shelves are attached with
flat-head screws. Each shelf is braced with
a bracket located inconspicuously under
it, and the strip over which the shoe heels
are hooked is attached with brads or with

Colored Pinwheels in Your G
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screws driven from underneath. Finishing
nails are used to attach the sides to the
shelves. Notice that the bottom shelf also
serves as a base for the rack and has deep-
er sides than the other shelves.

arden Scare the Birds Away

If birds are damaging your vegetable
garden, try using a number of pinwheels
mounted on stakes set in the garden,
Movement of the wheels plus the noise
they make has been found highly effective
in scaring away birds. Use several rows of
the wheels and stagger them in the rews.
You can make the wheels by cutting
squares of celluloid or stiff, waterproof
paper as shown in the lower detail. Glass-
headed pins or thin nails pushed through
the wheels and into the stakes will serve
as axles, and small beads between the
wheels and stakes act as thrust bearings.

{[In selecting plans to build a chest or
bookcase, it's a good idea to keep in mind
that any piece of furniture having 5 or 6
in. of open space under it will provide room
for a broom or dust mop to be used.
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Envelopes and Index Cards Typed
At the Same Time

CARBOMN PAPER
INDEX CARD =
—_ —

In offices where both envelopes and in-
dex cards are typed, much time and work
can be saved by using the illustrated meth-
od, which permits both of them to be typed
at the same time. To do this, insert into
the envelope the index card and a piece of
carbon paper of the same size, as shown.,
Then type the envelope in the regular way
and the carbon will make an imprint on
the card, thus saving one typing operation.

Portable Loading Chute on Truck
Uses Endgate for Ramp

Time wasted in looking for a suitable
place to load livestock on farms where
regular chutes are not available is elimi-
nated entirely by one truck driver who
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assembled a chute that can be carried on
his truck at all times. This was done by
hinging a portion of the rear endgate so
that it dropped down to form a ramp, after
which detachable sides were built to fit the
ramp; stake pockets being used to hold
them in place. When not in use, the sides
are carried under the truck bed.

Studs Toenailed W1thout Sllppmg

One home own-
er, in constructing
the framework of
a small building,
experienced some
difficulty in hold-
ing the studs in
position while toe-
nailing them. To
overcome this
trouble, he merely
drove the side of a spike head into the
plate, which provided a temporary stop to
prevent the studs from shppmg When ac-
tually toenailing these pieces, the spike
was held with the fingers or foot, depend-
ing upon the position most convenient.

Crimped Safety Pin Holds Pencil
In Carpenter’s Pocket
=]

To avoid loss of
his pencil from his
overall pocket,

one carpenter
ﬁ crimped a safety
“z  pin so that the flat
pencil would fit
snugly in it when
closed. The pin

WIITLR |

=} was attached to
=! the fabric just
£ i ahove the peneil
S pocket, so that the

pencil could be in-
serted or with-
drawn easily.

Beeswax Holds Small Fishhooks
In Empty Match Book

A handy and
safe way of carry-
ing small fish-
hooks in your
pocket is to keep
them in an empty
match book. Todo
this, stick a small
wad of beeswax
inside of the match
book as indicated, '
then insert the barbed ends of the hooks
into the wax and close the cover.

POPULAR MECHANICS



Wooden Swords Shoot Rings in Unusual Game

1

% X 307 STRAIGHT-GRAINED MAPLE

¥ HARMESS
RING

Shooting and catching celluloid or plas-
tic harness rings with amazing speed over
distances up to 100 ft., each player of this
novel game uses a couple of wooden
“swords,” holding one in each hand. When
two persons are playing, one ring is used,
but when there are three or more players,
two or three rings can be used, depending
on the players' ability to keep them in the
air., Two persons learning the game take
positions facing each other, about 25 to 75
ft. apart. The game is started by dropping
the ring on the ground at the shooter's feet,
after which he places the points of both
swords inside the ring. Then, by simply
crossing the swords, keeping the tips inside
the ring, it will slide up the blades toward
the hilts. The ring is shot by reversing this
process—pulling the handles of the criss-
crossed swords apart quickly as shown in
the photo, forcing the ring off the tips.

For best resulis in shooting the ring, the
following technique should be observed:
With the ring over the criss-crossed swords
near their hilts, hold the right hand sword
over the left-hand sword, spreading them
apart up and down as much as possible
within the limits of the ring. Next, take
aim so that one sword points toward one
side of the opponent and the second toward
the other side. Then, with a quick spread-
ing movement of the arms, in a horizontal
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plane, force the swords apart, which shoots
the ring. Spreading of the arms must be
done as smoothly and as uniformly as pos-
sible, always keeping the swords apart up
and down as this causes the ring to rotate
while traveling through the air, with the
opening toward the opponent so he can
impale it. More “pull” on one sword than
on the other will cause the ring to go off
at an angle. Also, if the swords are not
held apart up and down as much as possi-
ble while uncrossing them, the ring will
not rotate but will wobble toward either
side so that it cannot be caught easily.
Beginners should start with a large ring
such as a crossover ring for a double har-
ness, but after some skill is acquired, a
smaller ring will be found most satisfac-
tory. Catching it requires no rules and de=-
pends entirely on the skill developed.
Scoring may be done by counting a catch
only when the opponent also catches the
ring on the return shot. This method pre-
vents a player from scoring a catch and
then returning the ring out of the oppo-
nent's reach to prevent him from scoring.
The swords may be made from %s-in.
maple dowels, tapered to about 14 in. at
the tips, and set into comfortable handles.
The surfaces of the swords should be ta-
pered evenly, sanded smooth and waxed.
—W. J. Daggers, Snyder, N. Y.
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By Arthur I. Rattray

OF GREAT walue to any photographer
for controlling the time of exposing
prints, when using either an enlarger or
a contact printer, this automatic electronie
timer gives accurate control between 1.5
and 61.5 seconds. Its greatest usefulness
lies in exact timing of large numbers of
duplicate prints, in which case printing
time ean be cut down to a minimum if the
illumination in the enlarger or printer is
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The timing unit may be incorporated in a sofe light as
shown obove, may be combined with @ contact printer, or
housed in o cabinet and placed near a printer or enlarger
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increased proportionately. For color-sepa-
ration work, the timer is also of special
value, although any photographer will find
it a great convenience in his g ily work as
it eliminates inaccurate counting and per-
mits him to attend to other details in the
darkroom while a print is being exposed.
The timer is designed to operate on 115-
volt, alternating current, and will control
a lamp or electrical appliance that does not
exceed a consumption of 250 watts. Being
small in size, it may be housed in a cabinet
or set on a shelf near the enlarger or print-
er, although it may be incorporated with
a printer or with a safe lamp.

In use, the timer is plugged into a con-
venient outlet, and the enlarger or printer
is connected to the timer. After these con-
nections have been made, you can throw
in switch No. 1, which lights the tubes and
also the lamp of the enlarger or printer.
As soon as the tubes have been warmed
up, the lamp in the enlarger or printer will
go off automatically provided it is not kept
on by switch No. 2, which is used only to
turn on the enlarger or printer lamp while

POPULAR MECHANICS



Hoememade electronic contral unit auvtomat=
ically turns out light of enlarger or contact
printer. Timing of prints con be voried
within fractions of seconds from a 1.5- to
&61.5-20cond exposure. Saves voluoble time
when making large numbers of duplicate
prints, and aids in color-separation work

focusing and arranging negatives or paper.
Adjustment of the timing period is made by
means of two variable controls, one cen-
tered on a paper dial and the other (switch
No. 3) centered over a disk numbered from
1 to 12, These two controls work in con-
junction with each other. When switch
No. 3 is set in position 1, you get any varia-
tion of timing between 1.5 and 6.5 seconds,
When switch No. 3 is advanced to position
2, the time period ranges from 6.5 to 11.5
seconds, ete. Position references on the

dial refer to positions of switch No. 3. As-
suming that you wish a timing period of
3.5 seconds, you put the pointer of the dial
halfway between 3 and 4, and set switch
No. 3 on position 1. Then you press the
button, which turns on the enlarger or
printer lamp for exactly 3.5 seconds, Sim-
ilarly, suppose you wish a timing period of

seconds, you set the dial pointer toward
22, right on the line, and switch No. 3 in
position 5, before pressing the push button.
When finished using the timer, turn off

PUSH-BUTTOM

THREE 1-MFD. 200 OR
A00-V, COMD, 1M

EMLARGER

SW. D —

PARALLEL
150,000 OHMS
V0L, COMTROL
500,000 OHME
As

MOTE — B3 TO Ry 500,000-OHM [V MEG.)

115V AC
LINE .!
p
:D: Nsw g 3
sl
* LINE PLUG

L3-WATT CARBOM RESISTORS
TUBE SOCKETS BOTTOM YIEW
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HARD-PRESSED

toggle switch No. 1, assuming that toggle switch
No. 2 (used only for focusing, etc.), is off.

The cost of parts needed to build the timer did
not exceed $10 at the time this article was pre-
pared. Two 60-watt Mazda lamps provide the
necessary voltage drop to light the heaters of the
No. 37 and No. 38 tubes. A large tin can houses
the lamps so that the unit can be used safely in
the darkroom. If the timer is incorporated with
a safe light, the two lamps can be used for illumi-
nation in the safe light. If the timer is put in a
cabinet, you may dispense with the tin-can light
shield, but if it is incorporated in a printer, you
use either the light shield or install a partition
between the timer unit and the printer lamp to
prevent aceidental spoilage of paper. Three 1-
mid., 200 or 400-volt tubular paper condensers of
good quality are used in conjunction with a re-
sistance of 6 megohms to make up the timing
discharge circuit of 61.5 seconds. If the eleven
500,000-chm resistors, Ra to Ria are of close tol-
erance, your dial will line up like the one of
the writer; if not, your calibration may look
slightly different. It will be only a coincidence if
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Location of parts in this layout
closely duplicates arrongement in
eriginal madel. Lid of con housing
&0-watt lamps is screwed to bose-
board, permitting con to be at-
tached or detached. Printer or en-
larger is plugged into
the receptacle at rear

NOTE — TUBE S5OCKET
COMMECTIONS TOP WIEW

MATERIAL LIST

1 Penel 7 h_\' 10-in. black hurd-FrH sed wood
1 Bossboaord '3 by 7 by 10-in. plywood

1 Tin can to house two lomps
2 60-watt, 120p00lt Mozda lamps
2 Cleat recoptacles for lomps

1 Lampeord

1 Plug

1 Plug receptache

3 1-mid., 200 a¢r 400-valt tubulor condensers
1 Vé-mfd., 150-voli, elect cond. (see text)

1 150,000-chm, YS.watt resisior, Ry}

1 500.000-chm, linear joper varioble contral

carbon resistor, (R )

11 500,000-chm, Yz-wolt resistors, (Ry fo Ry )
1 Relay, s.p.d.t., plate-current type

2 Toggle wwitches, s.p.s.t., panel fype,

(31 and 53}

1 Pushbiitten switch, push te close, (54)

1 12-point rotary selector switch, (53)

1 Switch plote marked 1 ta 12

2 5-prang sockets

1 38-tube

1 37-tube

1 Grid cop for 38-tube. |

2 Tie-point terminal strips (& Lug Type)

2 Knobs, 1 in.

4 Spocers for tube sockets, 4 In. high

2 30-in. lengths spoghetti tubing

3 24:in. langths Na. 14 bus bar

12 1-in. Me. & r.h, wood serews

& 13-in, Mo, 5 r.h. wood scrows
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your dial turns out to be a dupli-
cate of the one shown. Be sure to
use a linear-taper, 500,000-chm
volume-control resistor, Rz, or the
dial reading will be bunched at
one end of the dial. To prevent
relay chatter, a 10, 12 or 16-mfd.,
150-volt electrolytic condenser is
placed across the winding. The re-
lay, of the plate-current type, has
a coil resistance of about 2,580
ohms and actuates a single-pole,
double-throw switch. As this is
the only item that may be hard fo
get, you might have to improvise
one from a low-voltage relay hav-
ing a s.p.d.t switch and a remov-
able solenoid. Unwind the heavy
wire and rewind with fine wire about No.
40-ga., which you can salvage from an old
3-to-1 audio transformer. Wind the wire
closely and as full as possible.

The relay windings are in the plate cir-
cuit of the No. 38 tube, which, when heat-
ed up, draws plate current and closes the
relays. Then the rectifier circuit of the
No. 37 tube is completed, and the unit is
ready for operation. During the warm-up

eriod, the enlarger or printer lamp will
Eght but as soon as the initial warm-up
period is complete, it will go out automat-
ically. When the push-button switch is
pressed, the rectified voltage from the No.
37 tube charges the three paralleled 1-mfd.
condensers. This puts a high negative bias
on the control grid of the No. 38 tube, re-
ducing its plate current immediately to the
point where the relay drops out. The time
required for the plate current to build up
again to the point where the relay is actu-
ated, is the timing period of printing, which

varies according to the amount of resist-
ance shorted across the condensers. A high
resistance causes a long time period, and
vice versa. Resistance R should be incor-
porated in your timer as shown, or damage
will be caused to the No. 37 tube.

After you have built up your timer, you
are ready to calibrate it. Place a piece of
paper in position under the pointer of Rs,
so that you can mark in pencil where the
various seconds fall on your dial while
operating the unit. By successive and re-
peated operations and markings you will
gradually find out where the various sec-
onds come in on yvour dial scale. This is a
somewhat tedious procedure, but once ac-
complished, it is very satisfying to know
that from then on all you have to do is to
select the time desired, press the push but-
ton, and the timing wﬂp 1 be accurate. The
writer used a large kitchen clock with a
sweep second hand and had very little dif-
ficulty in calibrating.

Camera Case Steadied bv Belt While Climbing or Hiking

SEPTEMBER, 1943

Hikers who like to take along their cam-
era will welcome this suggestion to keep
the camera case from swinging and bounc-
ing around while they are traveling over
rough ground. A leather loop is riveted to
the back of the case and the belt is slipped
through it. This holds the case firmly, vet
allows easy removal of the camera,

Hold Films in Front of a Fan
While Brushing Off Dirt

When a camel's-hair brush is drawn
across a negative to remove dust, static
eleetricity may be created, which will draw
a deposit of dust to the opposide side of the
film. I always brush negatives directly in
front of an electric fan, which blows away
this dust, as well as that removed by the
brush.—C. C. Caswell, Clarinda, Ia.
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Movies Projected on the Ceiling
Entertain Bedridden People

‘%‘m’ﬁ e

—— | PICTURE PROJECTED |
1 I|I O CEILING

\ MIRROR AT |
45" ANGLE

One home-movie fan provides enjoy-
ment for bedridden people by projecting
his 16 mm. travel movies on the ceiling
above their beds. To do this, he places a
mirror at a 45° angle on a stand in front
of the projector., The film is reversed in
the projector so that the mirror will reflect
the image “right side 10" on the ceiling.

Mailing Tube Used as Bellows
On Homemade Enlarger

An inexpensive and efficient bellows for
a small homemade enlarger can be made
from a mailing tube of the telescoping type
which is fitted with metal ends. The lens

METAL END
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is mounted in one of the metal ends, the
opposite end being cut off to the proper
length and secured to the bottom of the
light housing. The parts of these tubes
usually fit together quite snugly, making
it possible to adjust the focus critically and
causing it to “stay put.” Paint the inside
of the mailing tube with flat black paint,

Easy Way to Tighten Ball Clamp
On Photographic Reflector

After much use, [§
the ball clamp on |
a photographic re-
flector often be-
comes S0 worn
that it will no
longer hold se-
curely even when

tightened with the / COUNTER
screw provided for SINK
this adjustment,

To repair the clamp, take it apart and
lightly countersink the inner edges of the
openings that clamp against the ball, using
a rosehead countersink as shown, When
reassembled the clamp will again hold se-
curely due to the sharp beveled edge.

Midget Tripod for Table Tops
Is Assembled From Wood

SMALL
TILTING

FLYWOOD

Made entirely of wood, this midget tri-
pod is handy for taking table-top photos

with a small camera. The circular top is
made of plywood, to which the V4-in. dowel
legs are glued. A machine screw through
the center hole holds the tilting head in
place.—M. B. Birge, Rochester, Minn.

[ White vinegar may be used as a substi-
tute for acetic acid in a shortstop bath; use
1 part of average-strength vinegar to 2
parts of water.

POPULAR MECHANICS



———

—_ TEENEE S —

OWNERS of home workshops find that
the tables of their circular saws often
are too small to handle many jobs satis-
factorily, especially when cutting large
panels, Even the extensions provided by
the saw manufacturers do not greatly in-
crease the capacity of the saws. If you have
experienced this trouble, the auxiliary
table shown above will solve your prob-
lem. The dimensions are tentative as they
vary with different saw tables. The basic
prineiple for all types of tables is to build
the framework of solid hardwood rails,

SEFTEMEER, 1943

spacing the second and third rails to fit
snugly against the edges of the original
saw table to which they are bolted as in-
dicated in Fig. 5. The position of the table
on the saw is shown in Fig. 1, while an
underside view showing the assembly of
the frame and top is given in Fig. 4. The
frame can be made any size desired, al-
though the 24 by 40-in. size will handle
most jobs encountered in the average home
workshop, Tempered hard-pressed board
is best for the top as it is slick when waxed,
enabling work to be pushed over it easily.
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(\G.ﬁ.UGE BEAM
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@ HOW FRAME 15 BDLTED\

TO 5AW TABLE

HARD-PRESSED
BQARD

1" X 27 LEG

2157 AMNGLE
BRACKETS

The original saw fence and the
rails on which it slides are not used,
Instead, a new fence is made of
hardwood as shown in Fig. 3. An
eccentric cam lever provides instant
locking of the fence, and its guick
removal from the top when desired.
Equally spaced lines across the ta-
ble top parallel with the saw blade
will serve to locate the position of
the fence quickly, as in Fig, 2, and
also serve to check its accuracy. To
accommodate the regular miter
gauge, with an extension on its face, slots
are provided in the top directly over the
frame pieces that are bolted to the table,
The slots can be made very smooth with
floor wax. It is well to support the extend-
ed end of the top with a leg that can be ad-
ju_n,tud to different table elevations as shown
in Fig. 4. The leg is hinged to the table.

Qilcloth Protects Door From Mechanic’s Greasy Clothes

Mechanics and others who drive their
cars when wearing greasy clothes know
that zeat covers are only a partial solution
to protecting the upholstery, as the driv-
er's knees still come in contact with uphol-
stery on doors. To protect these areas, sev-
eral oilfield workers have placed bright-
colored oileloth over the upholstered doors
immediately after purchasing a new car.
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Such covers are cut to exact size from pa-
per patterns, which are first measured and
marked with positions for door=latch han=
dles, window cranks, ete. In addition to
being easy to clean, these covers also give
the car an added touch of color, especially
if the material is chosen with an eye to=-
ward matching the seat covers.
—Raymond F. Waters, Hobbs, N. Mex.
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Portable Drawing Box Is Handy

L

STAMDARD PINE
OR BASEWOOD
DRAWING BOARD

b3

HARD-PRESSED
BOARD

Portability, convenient storage space, a
comfortable working angle, a shelf to set

necils, ink and other instruments within

andy rear.:h and a cla;nes to hold paper,
which ehmmates the n of thumbtacks,
are some of the advantages of this combi-
nation drawing board and cabinet. It con-
sists of a standard drawing board hinged
as shown to the shelf of the cabinet, which
is made of 33-in, stock. The bottom edges

34" STOCK a

the Shop

of the sides are rabbeted to take a panel of
hard-pressed board, and a %-in. ledge is
screwed to the lower edge of the drawing
board. Two machine screws fitted with
wing nuts hold a metal or hardwood paper
clamp. If desired, a handle ecan be attached
to the narrow side to facilitate carrying, in
which case a hook and eye should be pro-
vided to keep the top closed.

—H. F. Whittaker, Toronto, Can.

Pistol-Type Handle for Hacksaw Where Space Is Limited

Where space is not available to use a
regular hacksaw frame, this pistol-type
handle will be just the thing. It is jigsawed

il |

——" . . 5)
# 4.,-————‘—} ™ Ha(_xu.a.w ? ""H'I

g
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from a piece of hardwood, grooved on one
side to take the blade and is fitted with a
metal plate as indicated. Although the
plate helps to hold the blade, the latter is
locked in place by a small wood screw
driven into the handle. If the teeth on one
end become dull, a new cutting edge can
be provided quickly by turning the blade
end for end, although in this caze the teeth
will point toward the handle.

Roofing Tar Warmed With Brick

When patching
a roof on cold days
where the melted
tar may cool and
thicken quickly,
one repairman
puts a heated
brick in an extra
pail and sets the
pail of tar inside it
like a double-
boiler cooking utensil. The handle of the
extra pail is pulled up over the two so that
they may be carried as one container.
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Step to Enter Rear End of Truck
Made From Horseshoe

DRILLED FOR ™
CARRIAGE BOLTS

To simplify the task of climbing into the
back of his truck, one farmer bolted a
horseshoe to the top of the endgate as
shown. When the endgate is folded down,

the horseshoe provides a handy step for
climbing into the truck body.

Portable Hog Trough on Wheels

Is Self-Leveling

Where hog-feeding grounds are changed
often, the task of moving heavy troughs
can be eased considerably by fitting each

FIVOTED AXLE
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one with a pair of wheels, attached by
mounting them on an axle pivoted in the
center of the trough end. In this position,
the wheels tilt automatically and tend to
keep the trough level on rolling ground.
To compensate for additional height, the
opposite end of the trough is raised by nail-
ing on two stakes.

Sand-Filled **Boots’’ on Ladder
Keep It From Slipping
Instead of drag- T o r{/r

ging around a |
|I| I..' .-._'___ '|I
SANDY | N‘ﬁ/
WIRES. | |

large bag of sand
upon which to rest o
the legs of his lad- f

der to prevent ll T_?::lfl ‘\‘{"Illl i
slipping on wet or {/i/ fl=  SMWimE
icy walks, one _;1’..’_-‘5,--—-!-5' 5 ;’f*-‘"*
painter uses small +— = : _-'_{’ e "F
AMYVAS — -

I
bags of heavy can- EBAGE =
vas. These are

partly filled with sand and are attached to
the legs of the ladder by pieces of wire.

Tube Extension on Flashlight
Permits Candling of Eggs
An emergency

i light for testing
:ﬁ-‘ eggs in an incu=-

(1) bator or for can-
dling them for
sale, can be made
by wrapping a
strip of paper
around the end of
a flashlight. This
should extend an
inch or more above
the lens. A strip of
tape or a rubber
band will hold the
tube in place.

Ball Bearings Cleaned Quickly
With This Simple Jig

In order to clean
ball bearing as-
semblies quickly
and easily, one ga-
rage mechanie
uses this washing
device. It consists
of a cylindrical
container for the
cleaning fluid, in
which is fitted a
conical piece of
light sheet metal having the inner surface
covered with felt or leather riveted in
place. This forms a support for almost any

ROLLED
FAFER
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size of bearing race, the larger
ones lying near the top while
smaller sizes stop farther down.
The facing prevents the outer race
from turning when the driving
spindle is applied to the inner race.
This spindle is a turned wood cone,
likewise faced with cloth or leath-
er, and has a 3&-in. steel pin
serewed into the large end so the
assembly can be used in the chuck
of the drill press or breast drill. In
use, the bearing to be cleaned is
dropped into the inverted cone of
the container so that it is covered
with cleaning fluid, and the driv-
ing spindle is held against the in-
ner race. The outer race is held
immovable while the inner one is
rotated rapidly by the spindle.
—W. C. Wilhite, Carlinville, TIL.

Rope Slide Raises Hopper
For Cleaning Hen House

To hold swinging feed hoppers
out of the way when cleaning the
floors of his poultry house, or
when scattering new litter, one
poultryman has them suspended
from hooks in the ceiling by ad-
justable tent-rope slides. These

rmit the hoppers to be raised or
owered to any position desired in
an instant. The adjustable slides
can be made easily by drilling a
hole for the rope in each end of a
length of broomstick or dowel.
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Counter Hinged to Front of Store
Folds Out of Way at Night
T .

1

COUNTER FOLPE DOWMN : ‘
Displaying a merchant's wares, this outdoor
counter is hinged to a window sill which enables
it to be swung down flat against the store front
when not in use. The counter may be made in one
piece if it is not too long, or it can be made in sepa-
rate sections. Wooden legs provide sturdy support,
hooks and screweyes keeping the legs in a vertical
position. The legs are hinged to the underside so.
that they ean be folded when the counter is let

down.—Opie Read, Jr., Chicago.

Cotter Pins Hold Bandsaw Blade
In Vise While Brazing Ends

Instead of mak-
ing up a special jig
to hold the ends of
broken bandsaw
blades in perfect
alipnment while
brazing, just slip a
couple of large
cotter pins over
the blade and
clamp them in a
vise as shown. To
protect vise jaws
against excessive
heat from the
torch, a piece of
asbestos paper can
be held in place ASBESTOS PAPER
under the blade by forcing both cotter pins
through the center of the paper before
clamping them in the vise.
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GAGE BLOCKS, made of high-quality
steel, are either square or rectangular
in shape and of varying thicknesses. They
are artificially seasoned or “aged,” and arc
ground and lapped to such a
high degree of surface smooth-
mness and parallelism that a
number of the finished blocks
can be wrung together to hold
fast as shown in Fig. 4,
Relation of gage blocks and
gages: Although they are the
basis of standardization of
measurements and hence the
key to interchangeability of

parts, gage blocks themselves U"i

are not used to measure parts -
being machined in quantities
but are used only for checking the accu-
racy of gages that are used for this purpose.
Gages are checked with gage blocks not
only at the time that they are made, but
also during their period of use because they
are subject to constant wear, for which
frequent corrections must be made. The
use of gages for making accurate measure-
ments is more reliable, more convenient
and faster than the use of micrometers.
How gage blocks are made: If you are
working in a machine shop or intend to do
s0, you are using or will use some type of
gage, Therefore, a brief deseription of how
gage blocks are made will prove profitable,
Rooms in which gage blocks are made must
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Super—
GAGES cud

By H. J. Chamberland

be air-conditioned, with the tem-
perature constantly held at 68 de-
grees Fahr, The steel blanks from
which the blocks are to be made,
are cut in predetermined sizes and
quantities. Then they are finish-
ground on four edges but only
rough-ground on the two opposite
faces between which the distance
is to be the measuring dimension.
Next, the blanks are heat-treated
and seasoned to stabilize the steel
so that any change in temperature
will not affect their accuracy when
used at the 68-degree tempera-
ture, at which they are finished.
Seasoning or “aging” of steel,
which used to be a six-month
process, is now done artificially in
a few hours by repeatedly freezing
and heating the parts. The freez-
ing-and-heating cycles alternate

(3)
A—&ot of 81 gage blocks consisting of

@ hlocks {rom 0.1001 to 0.1008 inclusive, Increasing
by ten-thousandihs in. (00000

49 blocks from 0. mm ur 1} 149 inclusive, increasing
by thousandths in. 0,

19 blocks !rum 0.050 to D“.'pl] Inclusive, increasing
by Afty-thousandths 11:. (0,080)

4 blocks from 1 to 4 In., increasing by 1 In.

B—Oage-block combination for dimension 1.:531!1
14373 dimension wanted
—8.1803 from D-block group

1.3
—0.1370 from 48-block group

1.2000
—0.2000 from 18-block group

1.0000
—LMM from 4-block group

0.0080
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Precidion with

GAGE BLOCKS

Accurate to within few millionths of on inch from
specified sizes, gunge blocks are the super-precision
measuring tools of industry, making possible te-
day’s multiple mass production of mutwally fitting
and interchangeable paris which ore fabricated
in many widely scottered shops for later assembly

with several light grinding operations, the
blank being dressed down gradually to
within .001 in. of the finish size.

Lapping of the blocks is done on a ma-
chine as shown in Fig. 1, the blocks being
held in rings that rest on the revolving
table. The top circular member, or lapping

late of the machine is charged with the
Enest lapping compound available, and is
gently lowered to barely contact the re-
volving blocks momentarily. The blocks

are reversed and transposed frequently

between very short lapping contacts, and
the actual time required to remove metal
of a few millionths of an inch is only a
matter of seconds.

The working surfaces of gage blocks
must be precisely flat and parallel. This is
checked with an instrument that shows the
amount of flatness error by means of light
waves. With this instrument use is made
of a monochromatic light such as Neon,
and a quartz disk, the surface of which is
finished to within two-millionths of an
inch. The pattern of the shadows denotes
the amount of error in the flatness and
parallelism. With another instrument,
shown in Fig. 5, an operator obtains the
finish size from a set tested and approved
by the U. S. Bureau of Standards.

Using gage blocks: Gage blocks, a group
of which are shown in Fig. 2, are made in
sets varying in quantity to suit individual

needs. A set commonly used consists of
eighty-one blocks as described in detail A
of Fig. 3. With the use of such a set it is
possible to arrange a combination for any
dimension from 0.1 in. to over 10 in,, in
steps of .001 in., and any dimension from
0.2 in. to over 10 in., in steps of .0001 in.
When combining blocks to arrive at any
predetermined measurement, it is highly

SEPTEMEBEER, 1943
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important to use as few of the blocks as
possible, and to clean off all rust-proofing,
dust, grease or other foreign matter before
they are wrung together to produce the
equivalent of a single block. Wringing is
done by placing two blocks together and
twisting them to obtain good contact. Then
one block is slid partially off the other and
is returned to a position of full engagement
while pressing both blocks together. To
take them apart again, the sliding motion
is repeated. When selecting blocks to com-
bine for a dimension which, for example,
is 1.4373 in., as shown in detail B of Fig. 3,
you begin by using a block having the last

ight-hand figure, which in this case is 3.
The proper block, found in the group of 9
blocks inereasing by .0001 in., is 0.1003.
Subtracting this from 1.4373, you have a
remainder of 1.3370. The next two right-
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hand figures can be eliminated by
using the 0.1370-in. block from the
49-block group. Subtracting
0.1370 from the previous remain-
der, you get 1.2000 in. as the re-
maining measurement still to be
“filled,” which you can do by using
the 0.200-in. block from the 19-
block group, and the 1-in. block
from the 4-block group, which
reduces the total to zero. To prove
the correctness of using these
blocks just add them together to
obtain a total of 1.4373. The rea-
son that as few gage blocks as pos-
sible should be used in any com-
bination is that each gage block
may have an allowable error of
two to eight millionths of an inch,
and the use of an unnecessary
number of blocks may increase
the amount of total error,

Types of gages: There are many
types of gages, each of which va-
ries in design. Snap, plug, and
ring gages are in common use. A
typical assortment of snap gages
is shown in Fig. 6. They are used
to measure recesses, projections,
distances between shoulders, mul-
tiple depths, widths, ete. Most
snap gages have a “go” and a “no
go” section; “go” designating the
correct dimension and the “no go”
indicating that if the & art being
measured penetrates, the part is
undersize. Three shop-made snap
gages are shown in Fig. 7; A and
B are the “go” and “no go" sec-
tions respectively. Fig. 8 shows a
snap gage of different design, be-
ing ground .001 in. undersize on a
tool-room surface grinder, Fig. 9
shows a frequent application of
gage blocks, namely, to check snap
gages while they are being made,

ADJUSTABLE COMTALCTS
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In Fig. 11 four identical snap gages are be-
ing lapped simultaneously. Spacing the
gages as shown provides essential support
for the cast-iron lap. All gages are lapped
to remove high spots that would soon be
reduced by initial wear. The snap gages
already referred to are not adjustable.
However, the one shown in Fig. 10 has con-
tact points that can be adjusted to compen-
sate for wear. Snap gages are often ma-
chined in multiples to reduce cost; the
procedure is to clamp the blanks together,
then drill, ream and mill the openings.
After hardening them, plugs are used to
realign them for grinding and lapping in
gangs. However, the final lapping is done
individually on each one.

To measure internal and external cylin-
drical surfaces, plug and ring gages are
used. Plug gages, five styles of which are
shown in Fig. 12, are used to measure
holes. Gage A is known as a single-end

RING GAGE
1wy

COMBIMATION
RING-AMND.
SMAP GAGE =

GAGE KMURLED EXTERIOR

EXTERNAL TAPER GAGE
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plug gage; these are made in large diam-
eters, are counterbored at each end to re-
duce weight, are fitted to a threaded holder
and are reversible. When the size of the
hole is reached, the plug penetrates freely
without much friction on 80 to 90 percent

of the periphery. B is a smaller standard
single-end plug gage. It is fitted to a hex-
agon-shaped handle or shank held with a
screw, and is also reversible. C is a “pro-
gressive” or “tolerance” plug gage, the
section beyond the undercut being over-
size according to the tolerance permitted,
The tool is not reversible, D is a standard
double-end plug, the wider end is “go” and
the narrow end is “no go.” The plugs are
of different widths so that the user can
differentiate between the two at a glance
to avoid using the “no go” end first. This
plug is reversible. E is a smaller double-
end plug, called the “taperlock” style be-
cause the sizing members have tapered
shanks fitting the handle, This style of
plug is not reversible,
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Detail A of Fig. 13 shows a ring gage.
These are made with holes ranging from
%16 to 4 in., and are usually made with hubs
as shown in detail B so that the edges of
the holes will not be “bellmouthed” when
the gages are ground and lapped. The hubs
are ground off as a final step of manufac-
turing. Details C and D of Fig. 13 show
designs of a twin ring gage and a combina-
tion ring-and-snap gage respectively. A
low-cost internal gage, better known as a
gage rod is shown in Fig. 14. It is used
mostly for checking large holes. Note that
its ends are spherically smaller in diam-
eter than the diameter of the hole it is in-
tended to measure. Figs. 15 and 16 show
conventional taper-plug gages. The one in
Fig. 15 is used to verify internal tapers,
such as sleeves, machine spindles, etc.,
while the one shown in Fig. 16 is used for
external tapers such as measuring shanks
on drills, reamers, ete.

Sets of gage blocks needed: The gage-
block standardization system consists of
three grades of precision sets. First comes
the laboratory set costing about $2,000,
which is kept under lock and key and of-
ten in a safe or fireproof vault. It is accu-
rate to within plus or minus two-millionths
in., is used only periodically to verify an-
other set called the inspection set, which is
accurate to within plus or minus four-
millionths in. This one is used to check all
measuring tools used for inspeetion and
to check a third set of gage blocks known
as a working set, which is accurate to with-
in plus or minus eight-millionths in., and
is considered tool-room eguipment. It is
customary to compare the inspection set
with the laboratory set once monthly, and
the working set with the inspection set
every week. Large plants need all three
sets but a medium-size plant may get along
with an inspection set costing about $1,000.
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It is too risky to use only a working set
unless outside means of comparison with a
laboratory set are available from time to
time.

Methods of checking: Figs. 17 to 21 show
how a number of tools are checked in reg-
ular routine. Micrometers are checked
frequently on a precision disk, Fig. 17,
which in turn is checked periodically by
comparing it to a gage block of correspond-
ing size. Fig. 18 shows a bench-type snap
gage being set with a two-block combina-
tion. Another inspection job is shown in
Fig. 19, where a vernier height gage is be-
ing set with blocks, the height gage being
used to measure plug gages shown in the
background. In Fig. 21 another method of
checking a plug gage is shown. Parts M-M
are parallels and are wrung onto gage
block N. Fig. 20 shows how working gage
blocks are used to check distance between
holes in which two plug gages are set.

Laboratory gage blocks are seldom
touched with fingers. They are removed and
replaced in their case with padded tweez-
ers to avoid finger marks. All gage blocks
should be kept in good condition by wiping
them with a speeial cleaning compound
after they have been used.

Old Fence Posts Absorb Moisture
From Stored Grain

- == : : CEDAR FEMCE
| - = \ POSTS
I GRAIN

A simple method of avoiding undue
sweating and spoilage of stored grain that
has an excessive moisture content is io
place old cedar fence posts on end in the
bin at the time of storing. Only untreated
posts should be used, and these should be
equally spaced in the bin about 214 to 3 ft.
apart each way. Where the depth of the
grain is grealer than the length of the
posts, others are placed above the first tier
of posts as the bin is filled.
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Dividing Board in Sidewalk Form
Held Without Nailing

"l

A =l

BARREL.STAVE
SECTIONS

For pouring a concrete sidewalk, one
home owner assembled a dividing or end
board for the forms, which could be held
in place without stakes or nails. This was
done easily by providing the board with a
simple spring arrangement consisting of
two sections cut from a wooden barrel
stave and nailed to one side of the board as
shown, letting the ends project about 1 in.
When bent, the stave sections fit snugly
between the sides of the form and support
the divider in any position desired.

Rolled Newspapers Addressed
In Sheet-Metal Handrest

In newspaper
offices, where
many copies of pa=-
pers are wrapped
ready for mailing
before being ad-
dressed by hand,
this little device
will prove a time
and labor saver.
It consists of a
piece of sheet
metal, bent as shown, to hold the wrapped
paper securely so that the portion to be
addressed will be flush with a fat part of
the holder, which serves as a handrest
when writing.

TIN

ROLLED
MEWSPAPER

M[When using a surface grinder and wyou

wish to remove only a thousandth or a
half-thousandth of an inch, place a piece
of cigarette paper on the work ,and bring
the wheel down gradually until it throws
the paper off. Then, you are ready to make
the cut accurately.
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Pivoted Rod in the Shop Dustpan
Catches Small Parts

SCREWS, ETC.

By pivoting a shurt length of rod in your
shop dustpan, screws and other small parts
that are swept up will be retained in the
pan when shaking out dust and other for-
eign matter. Bent to a wide U-shape,
each end of the rod is inserted into a hole
drilled on each side of the dustpan near
the lower edge.

Probes Made From Heavy Wire

Needing a num-
ber of sharp
probes for labora-
tory work, one
workman made
them from lengths
of heavy steel
wire, which was
cut into pieces to
be twisted and
sharpened as indi-
cated. Wrapping
the wire around
itself provides a convenient hand or finger
grip for easy use of the probes, and elimi-
nates the difficulty of obtaining wood han-
dles and fitting the probes into them.

Shapmg Screwdriver Bits True

A screwdrwer
blade that is off
true even a little is
not only an ag-
gravation, but is
likely to ruin the
screw slot besides
marring the sur-
face alongside the

screw head. To

assure absolutely flat and parallel planes
on both sides of the bit when shaping it
with a file, fasten it with the working end
up in a vise so that its long axis is lined up
with the vise opening. In the other end of
the vise grip a heavy nail or light bolt of
the same thickness as the bit. Rest the for-
ward end of your file lightly against this
bolt as a guide while wor and you
will produce a perfectly shaped bit.

—L. Schneider, Clinton, Mo.

Staples Driven Under Door Latch
Prevent Animals Op-enmg It

To keep calves
and other animals
from nosing open
the hook latch of
his granary door,
one farmer drove
several staples be-
low it as indicated.
The staples took
care of the prob-
lem nicely and did
not interfere with .
opening the latch with one's ﬂ.ngers in th
regular way,

Sandbag on Implement Tongue
Prevents Tangling of Lines

Having a team of horses that frequently
lowered their heads and permitted the
driving lines to be caught under the end
of an implement tongue, one farmer pre-
vented this trouble by hanging a small
sandbag on the tongue. The bag added
very little weight on the necks of the horses
and did not interfere when the tongue was
lowered to the ground after unhitching the

" WAGON
TOMGUE

. SACK]
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Inexpensive Milling Attachment for Your Lathe

-

CHAMPERED
HOLE

LOCHING

BASE MUST BE
SHAPED TO FIT LATHE USED

With this attachment on the tool post of
your metal-turning lathe you can do many
types of light milling jobs, such as cutting
keyways, spline slots, ete. Almost any
shop serap box will yvield sufficient mate-
rial for making the attachment, which is
fitted to the lathe carriage in place of the
compound rest. Although the attachment
shown was made to fit a particular type of
lathe, it can be adapted to other types by
shaping the base to suit. To aveid loose-
ness, which might cause the milling cutter
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\
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J‘-‘lm TAFPED |
HOLE || =2
J =
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to chatter against the

waorle, all parts must be

fitted accurately, This

is especially true of the

vertical guides or ways

on which the work

holder slides. They must fit tightly into
the base in which they are pinned, and
they must be a snug, sliding fit through the
holes in the work holder. Also, it is impor-
tant that the threaded shaft be a good fit
in the tapped hole of the holder.

Cover Protects Instrument Panel When Working in Car

After accidentally breaking the glass
faces of some of the instruments on the in-
strument panel of a car, one mechanic made
a cover to protect the instruments on fu-
ture jobs. It consisted of two pieces of
heavy blanket cloth sewed together with
screen wire between them. The wire adds
stiffness to the cover so that it will held
any shape into which it must be bent to
fit over various instrument panels. When
made in the correct shapes, covers of this
type also are handy for protecting other
parts of a car, such as windows and head-
lights, from accidental damage.

—Opie Read, Jr., Chicago.
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THE WOOD

When bering into end grain, the natural
tendency of any bit is to follow the
grain, as shawn at A. B shows that bor-
ing frem both ends puts the grain-lead-
ing erfor in the worst position—at the
center of wark. The tendency of the bit
is ta follow the edge grain, C, or, in
other words, the bit will have a tendeney
to drift toward the sides which show
foce grain. Obviously, sapwoed, being
softer than heartweod, will cause the bit
to drift, as shewn at D. Best reaults are
obtained in clear wood with straight
grain, but any wooad tan be bored true
with reasonoble care

—

A

1)

THE BIT BODY

For best tracking, the bit bedy should
be of uniform diometer as shown at A.
Bits having excessive back taper, B, have
a decided tendency to lead with the
grain, €, when uvsed in a fixed machine
sotup. Warious styles of bit bodies are
shown in D to H. Deuble-flute and solid-
center bits commenly have excessive back
taper. Twist drills, twist machine bits and
hellow augers have practically uniform
diameter throughout and track well i
started straight. The hollow auger, H,
is 'best for deep holes as it carries out
chips through its hollow center

THE BIT HEAD

The popular extension lip spur bit, A,
is not @ good bit for deep holes because
the long spurs oct as rudders eausing
grain leading. Better results can be ob-
tained with this bit by shortening the
length of the spurs or grinding them off
entirely, B, after which the bit tracks
nicely but bores a rough hole. The dou-
ble spur head, C, is a good general type,
equally suitable for end or eross-grain
boring. The flat head, D, is the best
tracker in end grain, but bores a reugh
hole. An ordinary twist drill trocks
much better with a Blunt paint, F, than
with a sharp paoint, E

e |
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WORKING METHODS

Best method of drilling a deep hole is to
chuck the work in the lothe and rotate it
at slow speed while advancing the bit
fram the tailstock, as shown at A. B pic-
tures a wooden steady rest which can be
used if @ regulor one is not available.
An excellent method of freehand boring,
useful when the combined length of wark
and bit prohibits use of the tailstock, is
shown at C. This requires a slarting hala
in the work, bored with a short bit of
the same diameter. A bit af uniferm
diometer iz neoded since the bit itself
supports the free end of the work

POPULAR MECHANICS



THE TWO COMMON METHODS OF DRILLING OMN THE LATHE;
ABOVE-DRILLING FROM HEADSTOCK WITH WORK STATIOMARY
BELOW—-DRILLING FROM TAILSTOCK WITH WORK REVOLYIMNG

7

=4 oy
| i
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EEP HOLES are those running from

20 to 60 diameters in depth. These
extreme depths are easily and accurately
cut in any kind of wood provided the prop-
er type of bit is used and reasonable care
is exercised in making the machine setup.
Straight tracking is of prime importance.
It is obvious that a hit will tend to follow
the grain of the wood, as explained in Fig.
1 on opposite page. Figs. 2 and 3 picture
and explain the features of wood-boring
bits which aggravate or correct the natural
tendency of grain leading.

From a study of the drawings and text
on the opposite page, it will be apparent
that one of the important features of the
bit is uniform diameter throughout its
length. Some types of wood bits have ex-
cessive back taper (as much as 1§ in. in an
8-in. twist), and this type of bit invariably
drifts with the grain until one of its edges
is solidly supported by the wood, as shown
in Fig. 2-C. A bit with excessive back
iaper never should be used in a fixed ma-
chine setup, such as drilling from the lathe
tailstock, as shown in Fig. 4-A and in Fig. 6.
A bit with excessive back taper can be
used successfully in any machine setup
where the work is not in a fixed position,
such as drilling from the lathe headstock,
as shown in Fig. 5. If proper attention is
given to frequently checking the accuracy
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HOLES &

én Wood

of a hole by releasing the tailstock, the
work can be set over one way or the other
to correct any grain-leading tendency.

Boring from the lathe tailstock is un-
doubtedly the most accurate method since
the revolving work tends to follow the axis
of the bit. Further assurance of correct
tracking is obtained by selecting a bit with
short spurs or spurs entirely behind the
cutting lips. Extension spurs on a wood bit
are required only for cross-grain boring
where an outlining eutter is essential to
sever cross-grain fibers in the wood. When
boring end grain, however, (and most deep
holes are bored in end grain) the exten-
sion spur is unnecessary and actually be-
comes a detriment since it burns easily,
becomes dull quickly, and unless it is razor
sharp it tends to follow rather than cut
through the hard ridge grain.

A true start is important. It is sound
practice to use a short bit to start the hole
since its shorter length and greater stifi-
ness guarantees true tracking. Twist ma-
chine bits make ideal starting bits. First
choice for a deep-hole bit is the hollow
auger. This has a flat head with single
cutting lip and is of uniform diameter
throughout. The other bit styles shown in
Figs. 2 and 3 are excellent provided the
back taper is not excessive, and the head is
double spur or flat cut. The ordinary twist
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drill makes a fairly
good deep=hole drill
when ground to a
very flat point, as
shown in Fig. 3-F.
The 6G0-degree point
t:{}mn'u:rn]y recom-=
mended on twist
drills for wood bor-
ing is ptﬁiine[} at
fault for deep-hole
boring as the sharp point tends to follow
the grain rather than cut through it.
‘While the lathe provides the best setup
for deep-hole boring, the drill press is also
useful, particularly on work which is
drilled from both ends. In making the set-
up for this, a hole is drilled in a block of
wood, Fig. 11. Then the drill table is low-
ered the required distance and the hole in
the block is aligned with the chuck by using
a metal rod, as shown in Fig. 12, Next, the
work is drilled as deep as possible from
one end, after which the first hole is lo-
cated over a guide pin fitted in the wood
block, Fig. 13, to align the work for the
second hole. If the ends of the work are
true and square with the sides, this method
shows good results. Where a deep but not
a through hole must be bored in the end
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of the work, the holding
device shown in Figs. 7 and
10 can be used to advan-
tage. Fig. 8 pictures the
conventional method of
blocking up the work after
drilling to the full length of
the drill-press feed (usu-
ally about ! in.). Blocking
up in this manner is sim-
pler than raising the table
and also provides a base
block when the bit breaks
through. Fig. 9 illustrates
the use of a wooden V-
block in drilling from both
ends of cylindrical work,
The groove of the vee must be aligned
carefully with the axis of the drill in order
to obtain a true hole,

In all deep-hole drilling a slow feed
should be used. Give the bit time to cut.
It is always good practice to withdraw the
bit entirely at frequent intervals to make
certain that the hole is not clogged with
chips. On important work, such as drill-
ing a gun stock, frequent checking with a
dowel stick inserted in the partially drilled
hole is a worthwhile precaution.

DROP TABLE AMD
ALIGH HOLE WITH
ROD

Preventing Loss of Shop Badges

Machine operators and others who are
required to wear an identification badge
while at work can guard against the loss
of it by simply attaching the badge to a
watch or key chain hooked in a buttonhole.
With this arrangement, an emergency fas-
tener is provided to hold the badge in case
the pin-type clasp becomes unhooked.

POPULAR MECHANICS
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Auto Set Suggestions

IF YOU have stored your car for the du-
ration, a good radio receiver probably
is idle. These auto sets can be moved in-
doors and used to “pinch hit” for home
receivers that are temporarily out of order.,
They are also ideal for use on boats as they
can be mounted in a locker, with flexible
cable controls brought out to a convenient
operating el

A simple boy's room installation of a
compact auto set having a separate speaker
is illustrated in the sketch. The set, orig-
inally designed for mounting under the
instrument board of the car, is screwed to
the underside of a small table and the
speaker is placed above. The rod antenna
is mounted on the wall by means of a
bracket, and the leads are connected to the
set in the usual manner. No change in the wiring
is necessary, but a suitable ground must be pro-
vided to replace the car frame and body connec-
tions. As the G-volt car battery is employed to
operate the set, it may be placed under the table,
in the handy wooden battery box detailed in
Fig. 1. This is made of 3j-in. plywood soaked in
paraffin to make it acid resistant.

Fig. 2 shows an indoor hookup diagram which
includes connections for a trick?e charger if de-
sired. Of course the storage battery should be
kept well charged, and it is better to use it

24 LONGER AND
g WIDER THAM

SHIELDED
AMTEMMA

BATTERY

BRODMSTICK
T0 CHECK CELLS

HANDLE REMIVES

than to leave it idle in the car. Connections
are indicated for a separate power unit;
however in most auto radios this power
unit is built into the set, and in that case :
the 6-volt battery cable will conneet di- |~
rectly to the set. If the controls are cabled
to a small dash panel, this panel can be
removed and mounted at any convenient
point on the operating table.

The ground plate will offer the only
problem in making the installation. A large
sheet of metal under a carpet or rug will
answer in an emergency. If the set is in-
stalled in a ground floor room, the best
solution for the problem is a sheet metal =
ground plate fastened to the floor joists in 7

WAL Lo

the basement as detailed in Fig,. 2, SUGGESTION =

3 2 - FOR MOUNTING
Auto sets give excellent results in motor S Jen

boats as they are well shielded and filtered BN WALL

thus eliminating the noises usually en-
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General Purpose PRE-AMPLIFIER

ASEEMELED from parts most of which were obtained
from a discarded midget receiver, this tiny audio ampli-
fier was designed for trying out various types of homemade
acoustic systems to aid civilian aireraft spotters. It also pro-
vides an excellent pre-amplifier for home recording units
that operate through the audio stages of a radio receiver.
These often require a pre-amplifier to obtain the necessary
boost to make good recordings on some of the small blanks
that servicemen like io mail home. It also
supplies sufficient pre-amplification for
making group recordings of general room
conversations for entertainment purposes.
An ordinary type 37 tube is used as a
rectifier, and two 6SJ7GT tubes in a very
high gain cireuit. The schematic diagram
appears in Fig. 1, and the simplified wiring
diagram and parts specifications in Fig. 2.
The volume control may be either a 1 or 2
megohm audio taper type. Hum is prac-
tically nil in the headphones at full volume
when used as a sensitive hearing aid. A
crystal cartridge taken from an inexpen-
sive home recording crystal “mike” was
used for the microphone. This was taken
apart carefully and the wires unsoldered
quickly with as little heat as possible to
avoid damaging the crystal unit. When
used as a pre-amplifier this mike is
mounted on the chassis base by means

of small metal brackets and clamps that
grip the soft rubber ring around the
mike as shown in photos B and C. If you
have a pair of crystal headphones you
can use one for the mike and the other
as the earphone for the

PSHILLOED LEAD LB06 FIFOL 400 Y. SHIELDED LEAD device. Whﬂn used in the
e 65T N J--T 657 emergency aircraft detec-
533 B piar 3.F 25 tor assembly, as in photos
Pow’ { D, E and F, the mike is
o extended to the impro-
b vised horn by means of a
- - 5-ft. shielded microphone
e cable connected directly to_
Iy the chassis mike leads as
g2 T oMY, [ indicated in photo G. The
[ common crounD 7 ; ] . _]
ON BASL *i- ey - . | B
LINE a3 &/ BLECT ks LB0E MED, 400, MOLNTING
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o+ HEARING-AID UNIT

fiber waste paper basket, with the wood-
en chopping bowl to act as a parabolic
reflector, provides some directional
properties and the camera tripod with
the “pan” and tilt-top head permits
orientation to determine the direction
of approach of aireraft. The mike is sus-
pended by means of four rubber bands
looped through small wire rings inserted
in the rubber cushion ring, and these
rubber bands are then brought out
through holes in the sides of the “horn”
to face the mike at the focal point about
535 in. out from the center of the bowl
as shown in Fig. 3. The microphone cord
conducting wire is carefully soldered to
the insulated lug on the mike case, the
shield being connected to the ground lug.

The plywood case shown in photo A
was salvaged from discarded call system
and the plastic handle came from the
dime store. Detailed list B-316 is avail-
able if desired, but there is no blueprint
for thiz article. The case is T by T by
415 in., however if the ballast tubes are
substituted for the line cord resistor, as

indicated in Fig. 1-A, a larger chassis and cabinet
must be used to keep them away from the erystal
mike as sustained temperatures above 100 degrees

will damage the crystal.

10" C MG,
[y
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| Ba = 1 MEG. VOLUME COMNTROL

| Rz = 5 MEGOHME ' WATT
Ra= 1,500 OHMS Yo WATT
=1 1| R = 2% MEGOHMS 1o WaTT

o Ryw 500,000 OHAMS Y5 WATT

Rg= 1,200 QHMS ¥ WATT
Rrs 1000000 DHMS Vs WATT
ol R = 50 OHMS 19 WATT
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8 Ty = &0 MFD ELECT. 250 v
8 C= 10 MID. ELECT 23 V.
Cy= .05 MrD 200 V
S Caz= 008 MFD 400 V
HCs* .1 MFD 400 V
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Clwllan War Emergenc:y Radio Service System
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DEFENEE Councils, particularly those
in target areas, can now substantial-
ly increase the effectiveness and flexibility
of their defense forces through the War
Emergency Radio Service,” (WERS) states
OCD Director James M. Landis. The Of-
fice of Civilian Defense recommends that
every community take steps immediately
to give itself this added protection in case
of enemy attack or local eatastrophe.
is a new system of two-way radio
communication for civilian defense in lo-
cal areas. It can be set up only by specifie
authorization of the Federal Communica-
tions Commission, and is open to radio
amateurs and others who wish to serve
their country. It is a rugged, home grown,
highly adaptable system of greatest use
before, during, and after an air raid or
other emergency.
4 The WERS system consists of numerous
' small short-wave transmitters and receiv-
ers reporting to central stations. Photo A
‘ shows two civilian defense operators at a
control center receiving reports from ci-
vilian defense radio volunteers who are
operating efficient homemade mobile and “walkie
talkie” portable field equipment of “junk box"” con-
struetion, as shown in photos B and C. The FCC has
assigned to WERS frequencies from 112 to 116 mega-
cycles, and recommends that operations be planned
for three bands of several channels each. This tri-
part plan is clearly outlined in diagram Fig. 1 of the
district warning area. The warning district control
center relays to all local control centers. The net-
work plan will require a subdivision ef the 112-116
Me. band into frequency channels 200 Ke, apart in or-
der to eliminate interference between networks. Each
segment has its specific use; nominally they are (LD)
local-district, (LF) local-fixed band, (LM) local-
mobile and walkie-talkie, and Civil Air Patrol band.

OCD photos from OWI; dingram from A.R.R.L.
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Guailty... or ENGINE NEGLECT

s Fdea,

J

THE finger of guilt points at the car
owner who lets an automobile engine
wear unduly for lack of the proper care.

Your car is a vital unit in our irans-
poriation system. Of course, fires and
gasoline must be conserved, but save
that engine, tool

Piston rings are a mighty important

“‘“ qul oW 50 EE”ri‘f
Al ’
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factor in prolonging the life of your
engine. At the first sign of ring wear, visit
your motor service man and ask him o
install a set of Hastings Steel-Vent pision
rings. They restore engine performance,
stop oil-pumping, save gasoline and
check wear on cylinder walls.

HASTINGS MANUFACTURING COMPANY, HASTINGS, MICH.
Hastings Mig. of Canada, Ltd., Teroate

HASTINGS STEEL-VENT
PISTON RINGS

Tough o« odl-gumping + Gentle on cylinder walle
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THEY LEFT BEHIND

Write today for your
FHEE copy of “Enthu-
slast” magazine, filled
with meotoreycle aclion
pictures and stories.

HARLEY-
DAVIDSON

MOTORCYCLES
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Industry’s Mr. Fix-It

{Continued from page 37)

termediate type of mold, one that will
stand up for several castings yet not cost
the prohibitive sum of a metal mold.

Two recent developments cause modest
pride among the technicians. One is an
induction-heat method of plating tin,
which requires only one-third to one-half
as much tin as is used in hot-dipping steel
sheets for tin cans. The metal to T:-e tinned
is electroplated with tin, and the resulting
“hills and wvalleys"” are smoothed to a
brightened surface by induction heating,
in a process similar to that used in induc-
ing artificial fever.

The other prize exhibit is a wire-record-
ing device, so excellent that the armed
services leaped for it, with General Elec-
tric commissioned to manufacture it on a
mass basis. Marvin Camras, stocky, curly-
headed 1940 graduate of Illinois Tech,
modestly concedes:

1 “Well, I guess I did invent it, more or
'ESSL”

It was much more than less. Recording
on wire or metal tape was done before the
turn of this century, but it wasn't practical.
The wire was passed through a magnetic
field, and if the wire twisted in transit the
recording was distorted or lost altogether.
Camras simply placed his magnetic field
lengthwise to the wire, instead of across it
at one spot, so now if the wire twists, it
doesn't matter,

The machine, called the Magnetic Wire
Sound Recorder, has limitless possibilities
for general use after the war., An hour's
program can be recorded on one small
spool of wire, and the recording can be
playved back almost endlessly without
“wearing out.” One was played back 200,-
000 times, with a loss in volume too small
to be detected by the ear.

With a time-control unit, a postwar bus-
inessman could place his wire-recorder by
the radio, and have it pick up for him auto-
matically during the day the program he
would otherwise miss while at the office,
Or he could use the machine to make a
speech by proxy—as one of the founda-
tion's scientists has already done.

With a switch control, the wire may be
cleared, so that it can be used again to re-
cord in the same spot. The wire itself can
be twisted, bent or even fired up to red
heat temperatures where the carbon-steel
itself wonld almost melt, without affecting
the recording, though it is only 004 inch
in diameter, and five miles of it weigh only
a pound. For a glimpse into the future of

(Continued to poge 148)
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Mulnianunce
and Repair
Suggestions to
Pro|nng Tool Life

~ e LR |

Mow cutthru

® the paper in-
sulation and
wires with your
Crescent Heavy
Diagonal Cutters
as shown. Their
powerful lever
age will readily

BEVET oVWen I'll.‘l.l 'r'r

Here are two methods

Hﬂ. 9 HOW TO CUT | of cutting BX Armored

Cable, Both assure a

BX ARMORED CABLE | workmanlike resuly,

and save time,

ﬂrnﬁ.p!hu {{.

® cable with

your hands as
gshown, either

gide of the point \ \1
to be cut. Bend L
sharply until a \&:‘
spiral breaks A

L

1_7{_

insulated wire,

Last, squeeze

o ® hack sharp

O pen. Then re- \'L\{-}}_L\ end of the armor
verse this pro- > ey o rith ir of
. : -[ M‘:th nH 1::1 14 E:I.ul IIJ
cedure by . . . Crescent’s No.

1950 Linemen's

<. bending Pliers and you
z- the cahle have completed

sharply in the @neat, workman-
opposite direc- like job.

tion. This opera-

tion will separate THE HACKSAW METHOD
a single spiral of
cable, Grasp the
cable cloze to the
break and .

Istead of using a pair of heavy diagonals for the first
three steps, a Crescent Hacksaw may be used. Clamp
the cable in a vise, and saw across one spiral at the
angle illustrated, using care not to cut the insulated
Wire, r-ump]l‘h' the juh ns l'!:!rl.'l.im‘:l in sleps 4 and 5.

3 ... cut the
B exposed and
separated spiral
with a pair of
Crescent No. 542
Heavy Diagonal
Pliers, using care
not to cut the
insulated wire
beneath,

MAIL THE COUPON [or [ree reprints of
this series of 13 informative ads.

CRESCENT TOOLS
¢I"IFE M'ngj to Wozk

CRESCENT TOOL COMPANY, JAMESTOWN, N.T.

Crescent Tool Co., Jamestown, N, Y. B-§,

Please send your " Tool Notes™ Series
[} for Bulleting  [] for 3-ring binder

Names

Address
Ciry. Srarkat
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Irs Pop, the foreman. And is he mad! Like
any good production head or conscientious
mechanic, Pop knows what happens to a file
when tossed among other files or tools. Even
a few battered teeth can cause skips, throw
the filing stroke out of stride—waste time—
destroy accuracy—reduce the efficiency and
earning power of the worker.

In NMicholson and Black Diamond files,
Nicholson goes to great pains to provide the
toughest, sharpest and most uniform files it
is possible to produce. A moment of careless-
ness in their use can undo much of this great
care in their manufacture,

The right file for the job and Twelve
perfect files in every dozen are long-stand-
ing guarantces in the Nicholson policy of pro-
viding mechanics, die makers, model builders
and other craftsmen with the very best in
filing aids,

r-----------------"

SEND FOR THIS
FREE BOOK

"FILE FILOSOPHY' — the
foremost book of its kind
—contains interesting
and valuable information
on file use and care; and
on many kinds of regular
and special-purpose files
used by modern industry.
48 illustrated pages.

Nicholson File Co., 22 Acorn SL, Providence 1, R. 1., LS. A.

fAlse Comadlian Plant, Pord Hope, Ol )

L]

FILES

NICHOLSON

For EVERy 3055,

z
5. A.
PURPOSE L “E g
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household entertainment, it is estimated
the recorder can be profitably sold within
the popular price range.

The pooling of talents at the foundation
is well exhibited by work on the magnetic
recorder. Camras had the theoretical idea,
but into the completed machine also went
the skill of a metallurgist, who specified the
type of wire; carpenters who helped build
the cabinet; mechanical experts who fash-
ioned the automatic switches: other radio
and electrical experts who helped Camras
design the eircuits; and the coordination
by Dr. George Ziegler, chairman of physics
research, into a complete unit commercial-
ly awvailable to our armed forces. The en-
tire research staff of the foundation was
always available to solve problems as they
arose, and their combined experience made
Eﬂﬂ;sibie in days developments that might

ve taken a single inventor a lifetime.

It is this pooling of talents that makes the
foundation truly a good right arm for in-
dustry, and that has encouraged its growth
until it has become virtually unique in the
United States.

Uncle Sam Packs a Wallop
(Continued from page 43)

hydraulic controls that must be kept in
almost sterile condition, yet must be
packed in containers rugged enough for
service at advance posts where parts may
be cached under sand or water,

The familiar transparent cellulose
straws, decorative cold-drink sippers, also
have a wartime job. Lengths of such straws
contain glass ampoules of iodine or mer-
curochrome for the soldier's first-aid kit.

The cellulose wrap protects the ampoule
until the soldier wishes to apply the medi-
cine, He then squeezes the straw until the
glass inside breaks, releasing the medicine,
which runs down and saturates a plug of
cotton at one end of the straw—the straw
thus becomes also an applicator.

With eritical war materials destined
mainly for war, the home front will use
more and more packaging substitutes, no
hardship when the packages are as in-
genious as these, entered in the annual
All-America Package Competition spon-
sored by Modern Packaging Magazine:

A heat-sealed cellophane envelope that
dispenses one aspirin tablet at a time,

Toothpowder dispensed from a paper
cone sealed with glassine.

Cigar-lighter fluid packaged in glass,
with a serew-type plastic spout and a plas-
tic resealing cap.

Spiral-wound paper “cans” in which ink,

(Continued fo poge 150)
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but here is one worry you cén avoid

RANSPORTATION, by any means, is really a  So insist on genuine Marfak Lubrication to-
problem these days. Take your car, for in- day—to keep your car in "top” condition for the
stance. Because you drive it less, you have a important job it does for you and Uncle Sam.
different problem than if you drove it a lot. At Texaco and other good dealers everywhere.
For idle batteries run down—idle pistons and
bearings can rust from water and sludge in the
crankcase—scale and rust can ruin a radiator.
And tires lose air just the same.
That's why, today more than ever, your car
- requires regular Marfak 40-Point Chassis Lu-
brication Service!
Your dealer checks every vital point of your
car against his Marfak chart. No guesswork
here . . . which means accurate protection for
irreplaceable engine and chassis parts.

II
Tune in the TEXACO STAR THEATRE cvery Sunday \_k
night. See your local newspaper for time and station.
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Immense industrial facilities
thmughoul: America are concentrated on the
greatest aircraft building program in all his-
tory. In this vitally important work a wide
variety of Disston tools are serving long and
well at 2 multicude of tasks,

In many of the huge plants turning out
planes you find Disston hand saws, back saws,
doverail saws, compass saws, Veneer saws,
coping saws, circular saws, band saws, hack
saws, hack saw blades, files, mitre squares,
try squares, bevels, gauges, levels, cabinet
scrapers and many others.

If you need tools for essential service, see your
Hardware Dealer and ask for Disston. An outstand-

ing example of a fine Disston tool for war work is
"The Saw Most Carpenters Use,” the:

DISSTON D-8 f_f‘“
' {éﬂ : -

Medium weight Skew-back pattern. Made in 20-inch
10 points cross-cut; 22-inch 8 and 10 poinrs cross-
cut; 24-inch 8 and 10 points cross-cut; 26-inch
7, 8 10 and 11 points cross-cut, 5% points rip.

GET LONGER LIFE AND BETTER WORK fro

your tools. Ask your Hardware Dealer for -
your FREE copy of the valuable Disston
HENRY DISSTON & SONS, INC.

Saw, Tool and File Manual. Or write to
911 Tacony, Philadelphia 35, Pa., U. 5. A.

us direct.
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varnish and compounds are shipped with-
out drying out.

Paper packages, replacing tins, to con-
tain vegetable shortening.

Wartime stay-at-homes will scarcely
bemoan the absence of the familiar con-
tainers of peacetime years, because virtu-
ally all of the substitutes funetion well—
some so well they may win a permanent
place in the postwar economy. And any
civilian inconvenience is minor compared
to what would happen if military goods ar-
rived at battlefronts broken, corroded or
spoiled,

“The best that industry and government
can do will be none too good to meet pres-
ent wartime shipping hazards,” a War De-
partment official warns. But American
it;iléshy is making sure its best is mighty
good.

Featherweights of the Navy

{Continuved fram page 53)

in World War I about 100,000 depth charges
were fired for every U-boat sunk, and that
this war's U-boats are bigger and tougher
yet, the little fellows have a big job. They
include the PC boats and the newer de-
stroyer-escorts, smaller than a destroyer
but to a U-boat captain just as poisonous.
Japan has been reported trying to sup-
plement its big wareraft with jerry-built
boats similar to Chinese junks. They're
even using big rafts. Against such impro-
visations we are matching craft that are
both mass-produced and tailor-made.
But we are armed with more than pro-
duction figures, paper tactics and seagoing
box scores. For aboard our chip-sized ves-
sels are men sailing in the tradition of an-
cestors whose tall four-masters planted the
American flag in every corner of the world.
Aboard the little boats as on the big ships,
Americans are rediscovering the sea,

Free Meat—Come and Get It!

(Continued from page 77)

Maine lead, Wisconsin has just five, Ver-
mont a pair, and one lonely moose wan-
dered from Wyoming into Colorado;
mountain bighorn sheep 10,168; desert big-
horns 5,157; buffalo 4,980; grizzly bears—
which, like the desert bighorn, have just
touched an all-time low—1,243; European
wild boar 1,232, and Minnesota reports just
15 surviving woodland caribou. Canada
has killed off nearly all of one big herd
of hison for want of forage in a wartime
economy.

The Fish and Wildlife Service hopes the
(Continued to page 132)
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® Ever wear one of those old-time bathing
suits? They covered the subject well, but they
wouldn’t do today. There’s been a big change.

An important change has taken place in
tapered roller bearings, too! Heavier loads—
tougher going—longer hours . . . all begged
for a bearing with more rollers, to stand up
better under sterner work. Tyson developed
just that kind of a bearing.

More rollers, yes —Tyson has thirty per-
cent more, on the average. Size for size,
Tyzon users get greatly increased load ca-
pacities. What’s more important, they get
almost doubled bearing life.

Tyson "All-Rolls™ Bearings are in tune
with the times. They're luugh. They're
longer-lived. They carry greater loads. The
big name in bearings today is...Tyson!

¥ TYSON BEARING CORPORATION, MASSILLON, OHID N

EDUHT THE RoLrs

1 g
ey !
*THE goLLs ©oV -

TODAYS l HEAVY -DUTY BEARING
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HOW TO CUT THREADS
WITH
WILLIAMS’ LATHE TOOLS

- = - WILLIAMS’
! =4| TOOL DATA
G SHEETS

@ Data Sheet No. 14 explains how to cut
external threads with Williams' Lache
Tools. This, and other Data Sheets listed
below, (all punched for 3-ring binder)
are free. Circle the subject numbers
desired on coupon.

- l_"'hl rncteristien of Williams"
“Huperior” Wrenchos,
2. Dintp on Willinms"
Haring Toola.

B. I!lrl.l:rl. on Wllll: ms'
“Huperior” Wrenchos,
W, Hiving Ti ime with
Willinms' ““Hupersekots"

3: Datm on “*Vulean™ 20, Tmtn on ““Yulean™

Chain Pipe Tonugs, Faie HBolts

&, Dats on Willinme i1. |J~.1|l. on Willlnms"
“Hupersooket™ Wrenohea O Olnmips,

5. Dt on “"YVuloan'" 12, Tep of Willlams® Cuiting-

Latho Logs. O Tassl Holders,

8. I'nts on **Vulean'™

Ohain Pips Viees, Tool Halders,

T. Data on Willlpms" 14, Useof Willinms' Threading

Turning-Tools. Tool Holders,
18, Internal Threading with Williams" Toola,

MAIL THIS COUPON

J. H. Williams & Co., Dept. M-943, Buffalo 7, N. Y.
Please send Data Sheets circled below

i 2 3 4 5§ 8 T B & 10 11 12 13 14 15

MName.

Adidress

ity ——— Slate
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13, Tse of Willlams® Enurling

more than 20,000,000 hunters and fisher-
men will do their duty this year and kill
their own meat. Besides this contribution
to the national larder there are the by-
products to be recovered—deer and elk
skins, animal fats, furs, feathers. Commer-
cial outlets and saluage drives are collect-
ing these, and even the brass from shotgun
shells and cartridges is being recovered.
The Fish and Wildlife Service and state
game departments are urging the War Pro-
duction Board to release sufficient ammu-
nition to permit sportsmen a normal kill.

“Probably no other source of food is so
easily available at such little expense to
the public as is a continuing harvest of
wild game,” says Assistant Director Day.
“It costs little to raise, is there for the tak-
ing, and. if not harvested will become the
source of unnecessary damage to crops and
forage that should be better utilized.

“We must see that basic breeding stocks
are not raided. We must make certain that
the things we advocate are only those that
will utilize surplus populations and will
not endanger the future of the resource”

So take your great grandfather's tip.
There's free meat in the woods and fields
and streams. Come and get it!

The 1943 Bucket Brigade
(Continued from page 67

elements, the safe and efficient use of hand
tools, extinguishing action of sand and wa-
ter on burning material, and the organi-
zation of erews and sub-crews are covered
thoroughly.

Training officers provide actual practice
in building control lines with hand tools
and power equipment and give inexperi-
enced fire fighters full instruction in the
use and care of forest fire fighting equip-
ment. Local protection agencies supply
equipment and material for this training.
All instruction is simple and positive and
deals explicitly with the problems encoun-
tered in the area concerned,

One of the outstanding results of the
FFFS operation has been the extending of
prevention programs to farmers and
ranchers, forest industries, campers and
others living near or traversing forest
areas. This has been possible because
countless FFFS members are themselves
the very people to whom, in the past, fire
prevention information has been directed.

FFFS members are taught the complete
fire prevention story, practice every meas-
ure themselves and, in the aggregate, com-
prise a larger organization for the effective
dissemination of fire prevention publicity
than ever before has been available.

POPULAR MECHANICS



When the Sporting Arms
Industry goes to War

Whenever war threatens ... immediately the skill,
experience and facilities of the makers of sporting
. arms become available to our Government as an im-
 portant source for producing military equipment.

.
—r—— ——

As in World War I, so today the industry is proving
to be a vital factor in the production of enormous ]
quantities of essential small arms.

We at “Savage” are making Browning Aircrafc Ma- |
i chine Guns that have won commendation through-
out the world for dependable and devastating fire
power. And other guns and military rifles .. . in
quantities that once seemed impossible.

| Savage Arms Corporation, Utica, N.Y.

SAVAGE
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BrLow RIORCH cous vesmor wseo-10

KILL ATHLETES FOOT FUMGI THAT MAY THRIVE IN SHOES AND
RE-INFECT FEET. YOU WOULDN'T USE A BLOW TORCH ON SHOES,
BUT YOU CAN FIGHT ATHLETE' FOOT IN SHOES AND ON FEET,
BY USING QUINSANA POWDER. AMAZINGLY EFFECTIVE |

BEWARE OF SYMPTOMS
OF ATHLETE'S FOOT :- PEELING AND
CRACKS BETWEEN TOES, ITCHING,
SOGEY SKIN. EVEN MILD CASES
MY SUTDENLY BECOME SERIOUS !

ALL OF THOUSANDS OF TEST
CASES OF ATHLETES FOOT. USE

a2

mm :N ﬂj‘m Use Quinsaa feet daily
H = L
ALSO EEE“E"T m%“ to help rrmti'J T:'d relieve
FOOT ODOR.. '

. ““e Shake Quinsana inte shoes
: Mﬁ L t0 absarh moisture, reducing
".. chances of re-infection

Golden Harvest of the Sea
(Continued from poge 5%)

their lives on the ocean bottoms and skates
which resemble flying kites and are meek
cousins of the deadly ray famliy.

Meanwhile, people who once turned
their noses up at fish are now turning cor-
ners hunting fish stores that still have
something in stock.

Most of them are not as lucky as Mrs.
Evy Rogers, who lives in the British island
of Jamaica. She was standing in her back-
“vard recently on a bright dry, sunny day
when a wet and flopping fish dropped out
of the clear sky.

Accepting the fish as a gift from heaven,
she soon had it in a frying pan, but the
miraculous delivery of a fresh fish near
her back door became a mounting mystery
throughout the island, as envious neigh-
bors spread the story.

The explanation finally came from Pan
American Airways officials who said the
finny traveler had hitch-hiked on the New
York bound Clipper, being caught in the
acute angle formed by the after-supporting
struts on the plane as it took off, wriggling
free over Mrs. Rogers' backyvard and seor-
ing a near miss on her skillet.

West Point at War

(Continued from page B7)

at army training camps. They receive prac-
tical training in the Armored Force School
b h : ﬂ_.fiy., and are drilled in other

ranches o e service at Fort Benning,
Ga., Fort Bragg, N, C., Camp Davis, N. C.,
find other posts. The entire corps takes part
in maneuvers with regular tactical units.

During the winter term the first class-
men are also taught how to abandon ship,
to swim through flaming oil, the use of car-
go nets and rope ladders. They learn how
to handle all types of lifesaving equipment.
This training, along with boxing, wrestling,
fencing and jujitsu is under the director of
physical training who bears the traditional
title “Master of the Sword.” There is also
a varsity and intramural sports program,
the latter kr.own as “inter-murder” among
the cadets.

Military leaders returning from the va-
rious theaters of war help to keep the
cadets alert to the constantly changing pie-
ture of combat in desert, jungle or strat-
osphere, It is not uncommon at West Point
to see a lieutenant general’s car with its
three distinctive stars sweep past. Among
visiting speakers who have inspired the
cadets are Lt. Gen. Mark W. Clark, who

(Continuved to poge 154)
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‘\}"HE.\' you're out to smash a tank concentration
| ten miles away, you don’t ||u|rt: to lut your
target by merely pointing,

You make sure, by means of precision instru-
ments, without which no Inug_-;-{f
can be fully effective.

.'.'l.l.h.i ]I} 1::t|' [Jll.' |'|'|‘Hc|l \'\'illi'i"p‘ ”Z‘rf_'l_; I.'lr |.|.”. :II'J.'{'i‘;i.lilIl
instruments in all u|1(';';.|.|:'1rm.~.i. are binog 1ILI|‘:-i.

Umversal alone now makes more binoculars for
the .-'Ll'm}', :\;n'}' and Mannes, and the United Na-
tions, than the entire industry made before the war.

This is quantity production hitherto thought im-
possible in instruments of such high precision—
much of it made possible by Universal engineering
research. Today, outstanding accuracy in lens-
making is achieved more easily and economically
I.EIlJ:‘ ever |"'i.|.|]'1_".! r']']'f"l.';i'.lrff (o ﬂ?f rlrl'lf' Te.'l']":'r{il.

I I‘L'“l‘l'.! L.llil'l'l'hllj .ilﬂll"‘-i Ill"ll'\'\'l_Ll'i! Lo 3L Tew ii“l'l{'l|i'1
i]] 1!“.: l]"'\l'lllfl]lll{'lll ||'|. [Iillﬂllf'_"l'i!lill'i'_' ul]ﬂl 1r'|:ri1',i|_
i'll.'ﬂI'Illlll.'ll|!'i—i|:t'l."i|_t“'; Yorg LD Inr:l‘. !'n:'u.';nil Ly Ei.n:_':'-
than-ever cameras, available to everyone,

1stance 'n.'l.':LiltJn.‘i.

There's only one flag
we're proudor of !

A Soldier with strained eyes &5 2 wounded man
Menl paris are firnshed for }url'x'n
alignment on special machinery de-
siened by Universal, Practically wo
Ill|1'|i.1!||:|:' 'i‘| [H:'IEIIiHl.'IIL for !E- |.'.|1'|I
ove i"‘ |11|“1 '.I Law I“‘I s l‘ll'lﬂ'l”.'ll'l'«'ll"
ly, there 18 stirain, a8 incapacilating
to a soldier as a bullet wound,
Today’s advances in precision
promise finer optical and photo-
graphic equipment tomorrow,

[fuversar [mera [rearamow

HEW YORK = CHICAGO - HOLLYWOOD

Makers of Precision Photographic and Optical Instruments « Peacetime Manufacturers of Cinemaster, Mercury, Corsair Cameras

SEPTEMEER, 1943

155



Dear Bud:
You'd get a kick

out of being in this outfit. It's
a great gangl Most of 'em never:
rode a motoreyecle before, but
they're all fans for life now.

Hill c¢limbs are tame stuff com=-
pared to the run over this opera-
tions eourse, but most of the
boys are riding Indians and
that's a machine built to take
it. They all say Indian's de=-
pendability and easy handling
give them a real feeling of con=-
fidence and safety. And by the
way, wait till you see the im-
provements Indian will bring
out after the war. Wowl

INDIAN MOTOCYCLE COMPANY, SPRINGFIELD, MASS.

BUY WAR BONDS NOW
* % TO BUY AN INDIAN LATER * *
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stopped at the Point before his famous pre-
invasion mission to North Africa; Gen.
Henry H. Arnold and Brig. Gen. Laverne
G. Saunders of the air corps, and Lt. Gen.
Jacob L. Devers of armored force fame.
Onee these generals would have been
greeted with elaborate military ceremony
and full dress parades, There is no time
for that sort of thing today. The generals
are welcomed by young men in somber
cadet gray who are eager to hear “the lat-
est inside dope.” There's a job to be done
now and the rugged training for that job is
a lot more urgent than full dress parades.
There'll be time for those parades—later.

Aleutian Springboard
{Continved from page 5)

U. 5., covering a distance of some 3,000
miles,

Soon Jap antiaireraft installations made
the PBY bombing expeditions extremely
riskv. A cloud layer hung over Kiska Har-
bor at about 1,000 feet, varving in thickness
and with occasional breaks. The planes
would dive through the holes in the clouds,
sight a target, bomb it, and then quickly
climb out of sight again. The Japs eaught
on to this eventually and concentrated
their guns on holes in the clouds, Later,
when Jap Zeros on floats and fast two-
engined fighters were brought into the pic=-
ture, the PBY's were retired to the patrol
duty for which they were built. The bomb-
ing was taken over by the Army B-24'g,
B-26's, and B-17's. As advance bases were
built, these bombers were protected by
Lightning and Airacobra fighters.

Meanwhile, through the summer and
autumn, Tojo's cliff dwellers continued to
dig in on Kiska and Attu. They built roads
and a much-bombed runway on Kiska,
They even renamed the igland “Narukima"
which means “Ringing of the Gods" if any-
body cares. Their supply lines were con-
tinuously harassed by our bombers, The
number of Jap troops who winiered on
Kiska and Attu has been estimated all the
way from 10,000 to 25,000.

But while the Japs were digging iny the
Americans were pushing steadily forward
through the Andreanofs—Adak, 475 miles
west of Dutch Harbor: Amchitka, 176 miles
farther on, Before each advance, combat
scouts went ahead. The first landing on
Amchitka, which is only 62 miles from Kis-
ka, was made in September. A four-man
reconnaissance group led by Lt. Col. Wil-
liam J. Verbeck was landed from a PBY
ship. They rowed ashore in a rubber boat.
When Jap reconnaissance planes flew over

(Continved fo poge 158)
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Mo, DBI21=—This walch con go placey=—slurdy,

onti-magnetic, precision lesled, 15-jewals. Has
radivm dial and hands, non-breaokable erysial,
waterproof strop, sweep second hond and stain
less steel back, SHOCK-RESISTAMT, \\39’.?5

*59.79

MNo. DB32 — Same, 17 jewel, SELF-
WINDING, SHOCKPROOF.

Attractivaly Boxed Prices include
Faderal Tox. Postage Prepoid.

Write for Free illusirated Booklet “D&™
MAIL ORDERS FROMPTLY FILLED

BELL WATCH COMPANY

Tima and Lifs Bldg., Rockeleller Center, New York, 20, W. Y.

ILL TAKE THE

WHITE on:

EVERY TIME
N

.. ..EASY TO READ

—easy 1o clean—unconditionally guaranteed for
one year. The crack-proof white surface is bonded
to the steel—protects it from rust. 25, 50, 75, 100
ft. lengths. Sold by hardware, building marerial,
mill supply dealers everywhere. Write for folder.

KEUFFEL & ESSER CO.,Hoboken, New Jersey

O

FOR THIE
CISPLAY

STEEL MEASUHIHG TAPES

they hid among the rocks, for they knew
the Japs, too, had their eyes on Amchitka.

Then one gray January day a remark-
able military expedition set forth. Deter-
mined to beat the Japs in the race to oceupy
the island, the Army collected a couple of
respectable freighters, several converted
transports, fishing eraft, barges, and even
an old sailing schooner. Holds were
crammed with crates and gear and every
inch of deck space was crowded with
troops. The Navy threw a protecting cur=-
tain of ships and planes around this motley
assortment and everybody (for once)
prayed for fog and lots of it,

For davs, through fog and storm and un-
der black skies, the expedition moved
westward. On Jan. 12, the men waded
through ey surf in Constantine Harbor
onto the dark rocks of Amchitka. The op-
eration, under the command of Bn Gen.
Lloyd E Jones, was without flaw. Forfu-
nately the weather kept Jap planes
grounded, Then followed four days of fe-
verish activity. For the first 24 hours the
men worked without stopping, unloading
guns, ammunition, food, and putting up
tarpaulin over dugouts, Four days later
they had leveled off a landing strip and the
vanguard of a fighting air fleet came roar-
ing in through a hole in the clouds. Ninety-
six hours later the first big bombers were
landing, They had won a race that might
WEH change the pattern of war in the Pa-
cifie.

The first air attack launched from Am-
chitka on Kiska must have left the Japs
reeling. Big bombers dropped their eggs
at mast level and the fighters shot every-
thing in sight out of the sky. When the
fighter pilots came back they were like a
bunch of boys on a surprise party. One of
the squadron commanders in an Airacobra
wanted to go back immediately with his
chosen wingman and make a two-man at-
tack. It took some high-powered persua=
sion to change his mind. The only casualty
on that attack was when two Lightnings
collided on the tail of the same Zero.

To the men who took Amchitka, that is-
land will always be the real springboard
to Tokyo regardless of subsequent action.
If that expedition had failed, it might have
been too risky to launch the attack on
Attu. And without Attu there would have
been no pincer movement against Kiska,

Now Tojo is quaking at his naval base on
Paramoshiri Island. He is tired of Ameri-
can surprises and haunted by the shadow of
an eagle with newly-sharpened claws—a
big tough bird that once found a lucky
roost on the roof of the late “Blair Packing
Company.”

POPULAR MECHANICS



PROTECT THEIR FUTURE—
BEUY WAR BONDS

\et the Sun
Peek Thru

To us, working night and day in the pro-
duction of war material, this picture has
a special meaning. It suggests a possible

solution to a serious post-war problem
—the return from violence.

We all look forward to peace as a condition
that will dissipate bitter hate. But will it—
really ? Learned men tell us that consider.

able adjustment is necessary to recover
the wholesome attitude, nationally, that
makes for balanced living.

[n an atmosphere of blue skies and open water,
perspectives have a chanes to straighten out. Sunshine filla
the heart, a2 in the cose of these youngsters. You who have felt the
influence of golden hours on the water know what we mean. You who
have not, may yel experience this deep satisfaction. We hope, quite
unselfishly, that when the right day comes, you will discover the
friendliness of sun-swept waters. With—or without —an outboard.

THERE IS NO SUBSTITUTE m
b e L . JOHNSON MOTORS, WAUEKEGAN, ILLINOIS

JGHNSON SEA-HORSES /- Dependability

Save Fingers - " the
Steel-Gri mgerGUntds FINISH

ity Mondreds ul? tories are saving
time nnd injories in wor prodpe-
Mounted frmly
an its own steel

tion by ||:m1reL|.n workers with

Bteel-Urip Fin uards, Used for

handiing roag 4}r‘ aharp articles,

{fn;hu"pnw rinding, nn:‘ullrnw ol

shing, punch press work ned han-
shank, each Chi-
cago Mounted
Wheel is a whirl-
ing point of easily

controlled power

dreds af other jobs, Protect ingers
orthumb, front or back, from euts,

with 100% grind=
ing speed and

uhrrﬂmnu or blistera, Made n[’
durnhle leather with elastic webs
bnek fw.'mmll: seool enm fortablefit,
Easy on and off, One size fite all,

efficiency.
(F o o INDUSTRIAL GLOVES CO. Famous since
L Famous Industria] 651 Garfleld Blvd., Danvilla, IIl, their introduc=-
" Safegewds Sinca 1910 Conodo; Sofety SupplyCo., Taronlg @ tion 45 years ago

men or wemen, Send e ench fop
snmples or tris] order box ol 50 at

e for quality and long life. There i= a “‘just right'
for Chicago Mounted Wheel for every operation.

#bge each, Jeaw 1097
Drinl
Milling | | PROMPT DELIVERIES—We are working 24 hours a day

Cadadag af Simal 'r i Safety
Apparel froe on reqeesl

Grinding and due to our central location, can make prompt ship-
Fitting ment on all Mounted Points and Grinding Wheels 3
Filing in diameter and under.
Solve I.'-IlHal:ul‘i Angle ans With the approval and endorsement of WP B, all our

Quick, accurate sotuy End facilities are concentrated on
i " . these smaller sizes, enablingus to %
- i ; . give faster service to war plants. i,

o

prach o don '_ s 1al Handee Tool of 1001 Uses and “.‘“t

Fou iy quniite. Weie, Hi-Power Grinders are still avail- "‘ﬂﬁ.’d'ﬁ ==

|::|.|:“u'ruu13. Engine rluql:u able to all who have priorities. L i I;
BIGS Scuth Checaga Awve (1] ‘5 o

Chiaxps, - Ik Send for Free Calalog l b3 ‘;nl‘“-,

fﬂ‘l'l: 'CI‘I!C'I.II..I.'!
CHICAGO WHEEL & MFG. CO. |

LK I'II '.
e
1 5 ABERDEEN STREET, CHICAGD, ILLINOIE il e

e .| n n.-||
rf w.-.j
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CHAMPH
SPARK PLUGS

are used in the majority #f Jeeps all over
the world. Like your own' car this spectac-
ular little package of dynamite gets its
best performance and greatest dependabil-
ity with Champions. =

Transportation and mobility of our armed forces,
their equipment nnd sup lies are the keys to
success in bartle. ability is the one in-

dispensable quality whu:h every vehicle must have.

Dependahility 15 the one quality above all others
characteristic of Champion Spark Plugs. This de-
pendability in active duty on every front—on land,
water and in the air, is a mater of daily record
—a source of great pride to us.

Your car is a primary family asset and one to be
conserved :ncf preserved as such. Spark plugs
are a primary source of its efficiency and economy.
Cared for—inspected and rested regularly—they
will help you to get maximum mileage from every
g,lllun of your gas ration, and to keep your en-
gine smooth and efficient. Neale::tecf they can
cause hard starting, rough engine performance,
and rob you of gas mileage. Be a mileage miser—
take advantage of the spark plug testing and clean-
ing service offered by your Champion Dealer.

BUY MORE WAR BONDS AND STAMPS

| ¥

{ Lo gt P 3

'? !I‘L
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Hnt Radio Waves Weld Phrwnod
To Make Wood Bombers

With a 300,000-watt radio thermal unit,
thin sheets of birch and maple veneer are

. welded into a super plywood for Mosquito

bombers at the Pluswood, Ine., plant, Osh-
kosh, Wis. Forty-five layers of veneer
treated with secret chemicals are placed in

" a press that is seven feet wide and 18 feet
long. While 5,000,000 pounds of pressure

are applied, the produet is subjected to in-
tense radio heat, The radio waves heat the
wood in the middle at the same tempera-
ture as the exposed surfaces. This elimi-
nates residual stresses within the finished

. product, a weakness caused by old-style

steam presses, Radio heat also does the job
in minutes, compared with hours for steam

. heat. The product, called Pluswood, is so

hard that metal-working tools are needed
to handle it. It weighs only one-half as
much as aluminum and one-fifth as much
as steel., This “wood alloy” is resistant to
mild acids, salt water, fire and the elements,
Although the entire output is now allocated
to war Elanes, its postwar uses may include
gears, bushings, sports equipment, beams
in large buildings and parts for ships.
e — ] }_."_).; +:’

Two-Thirds of Qil Left i?i Wells

With Ordinary Drilling

Seventy billion barrels of oil await re-
covery in wells which have been worked
by ordinary methods, says D. R. Knowlton,
director of production for the roleum
Administration for War. He estimates
Tﬁa‘-‘i]iﬁm‘i‘s‘ﬁf‘t‘ﬁe—iﬂ_?gleft in the ground.
This reserve is believed to be the most eco-
nomical source of additional oil for the war
program aside from new wells. During the
last few vears millions of dollars have been
spent on exploratory drilling with only
moderate success, KEnowlton says, and un-
less old wells are pumped dry we may face
an oil shortage in the future.

EBay you saw it in Populor Mechanics!
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Champion spark plugs for model gas engines give the
same dependable performance as regular Champions,
Sillment sealed. Sillimanite insulstor. Alloy needlepoint
electrodes for easy starting. One piece construction.

CHAMPION

SPARK PLUG COMPANY @ TOLEDO, OHIO
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"“IT OUGHT TO GET A WAR MEDAL”

'Hls little tube can’t help you smell. But it
can help dynu talk, see and hear. Right now,
1

it helps direct guns, planes, ships. It ought
to get a war medal.

It has given birth to a new art called
Electronics,

In 1912, in the Bell Laboratories, Dr. H. D,
Arnold made the first effective high-vacuum
tube for amplifying electric currents,

Vacuum tubes made possible the first trans-
oceanic telephone talk by the Bell System in
1915,

Vacuum tubes are now used on practically all
Long Distance circuits to reinforce the human
voice,

That's why you can talk across the continent
so easily.

Over 1.250,000 electronic tubes are in service
inthe Bell System. Bell Laboratories developed
them, Western Electric made them.

But both Laboratories and Western Electric
are busy now with war — turning out tubes
and putting them to work in many a device to
find and destroy the enemy on land, in the air,
and under the sea.

After the war, this Bell System army of tubes
will work in thousands of ways for peace.

BELL TELEPHONE S5SYSTEM

HELP THE WAR BY MAKING ONLY VITAL CALLS TO WAR-BUSY CENTERS. THAT'S MORE AND MORE ESSENTIAL EVERY Dav,

SEPTEMBER, 1043
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KRW ARBOR PRESSES °=ghIxfr ane

HEEDED IN EVERY SHOP—SAVE TIME AND
MUONEY—DO BETTER WORK, QUICKER.

Mo shop ig complete without a small arbor press. Press-
ing and squeezing operations can be done better and
faster on a KRW Arbor Fress. Stop using vise and
sledge nammer methods—they generally deliver spoiled taFaL
work in the end. KRW Factory-To-You Prices glve 1NN PSS
you greater value [of Your money. Order today. l el 1|

KRW Bench Type Arbor .
Presses, 3 sizas ERW Hydrnu]_u_

Mo, 47-F % Ton, $18.25* Presses are built

MNo. 37-00 1 Ton, §23.00* in 25, 50 &nd T3

ton sizes. .Prices

Mo, 37-N 3 Ton, $35.00%
SPrices F.0O,IL  Arcad 2 ¥.
Elightly higner west of Hseiios, ptart at F198.00%
Stand (lustrsved exirs,

K. R. WILSON, 17 Lock St.,, BUFFALO, N. Y.

Builders of Shop Equipment for Ford Dealers Since 1916

— e T ——— :
i PROTECTION FROM RUST
TOOLS — GUNS — LOCKS, Etc.

Fior yeyira haoders  have used Flondol o keep
Uhewir ki chian sl fres (eoen sl . . o edpualliy
AFTER weifective Gn all metal] articles.

At ‘ml.rr :I.g-nrtl or Ill.rll'll;tlﬂ Storme

F]ENnolL
Valuable

M:eCAMERIDGE & _H!cl“lﬂ‘[ﬂn‘ CD.
Paint Brushes

Baltimore
GOOD paing hruhhc‘ﬂ are cx-
pensive and scarce! heep new
brushes soft, flexible and in g l.lil-l.i PainTing
condition . . . restore hardened, discarded
old brushes to service with
DIC-A-ID00 Paint Brosh [

Baih. Easy to use, Preserves

SH A and Pepuy -Fal”

“DU-ALL" GARDEN TRACTORS

# 1 to % H.P. Circulars on request. War limits produetion
« We supply repaira for mll SHAW tractors sold in oor

:]-9 years in business, Write for your needs.
BUILD YOUR OWN RIDING
TRACTOR—“WAR HORSE"

by wsing old auto parts, powered hy 3
H. P. Brirpga and Stration or other en=

hristles: prolongs brush life T
gine, larger or smalier, as shown here “WAR HORAE"
3 f by "“E“ “'1’;"" upand “‘_-'I'I".i“"' ar walking type Go nll:l'u Tractor 1 llrr il in Owa Dy
¥ : L ]
BT AACREN 1Z>IJF'|'r.|rI'lr. b 3 1P, ; or convert truck or auto into Form Tractor. Plans

cleans several brushes. .J'.'-:'-:

for it by name ac paine, hard- j

for building any one of shove postpaid for §1.00 (state
which wantedj or all 3 for §2,00. Money Back Guarantee!
SHAW MFG. CO., 4509 Front 5t., Galesburg, Kansas
GEED Me. 4tk 8i.. Columbus, @,.. BALZ-O Magnolia Awve., Chicago, 1L

END DAMP AIR
WITH “DRI-AIR"

New DREI-ATR Chemicnl draws exoess mola=
tigre from air in damp basemonts, FRO-
TELUTS TOROLS and machinery agninst
RUST, mold mdldewr, Campplete outht,
RI-ATR it and 10 Ibs. DRI-AIR
Chomical, $6,.60 f.0.b, Chicago, Order now!
Dealers write 1.|:|-:Iu.:.‘ TAMMS SILIGA GO,

H-- 5]5 oo “E‘hl‘ EHGIHE vALUE 228-PM North LaSalle St.. Chicage, 1.
The G.1.0Q. ir a ministure gaaoline Engine REED MI R M
;liul. roally o n']riurii;ac. t]'.'l.!l'llﬁJm :Icu!;l III}I]II[
ast vear. 1089 HoP. Compléte with Nywhes i
(or propeller), fuel, acecasories and full in- 01" lllilllg n T_."r'l“"
structions, Fully Beneh teated and ru:uL)' Lis One of America's filnest
run. For boats, plames, mideet enrs, ete, Send precision  micrometers
only &1.00-—&Li ipped Colleet CU0, I game mmde over 30 yeoars. Deliverles made to
day, Bend 25c for Catalog of hundeeds of men working in wor pluots. Price Model
No. 801 shown above $6.25 less 109%.
b h_'|. itemis. |{l:al.l|.:]tI{;.mTutu..'-| Het, ineluding Weita o Niimrmbire showlss othar trpes
G QMOT blveprints, only $6.95, manufactared.
H ORS, Dept BT 40 East 21 S, New York 10, N Y 1.
. Y GEORGE SCHERR CO. 2% yinr w5

TWRRE AN 10 ‘_.hl-rn."\-. Ihe
F’Ln |1|: i % { Geneva,

nakers of 1'||_ famicus i
[}l{ = |){]E}]’L:|1:( leaners. "

Dl(-A DOO /

PAINT BRUSH
BATH

= DEAWING BOARD TOP. Patented eompesition makes draw- -
Drawing Surface, inga sharper., blacker insuring perfect :E—inr,q direct. Used in 1 -"‘ !"'f
Yot Costs Less over 1,000 leading plants to eliminate inking time and to renew €€ RE ".\. .y

Than New Board old boards or make new boards more efficient. Dispenzes with to size \ :
ink, manila, tacks! Revolutionizes, improves drafting at home, WE CUT : -

school, industry. Write for Folder and Fres Trinl offer. TO FIT o
FREETHIAL W. H. LONG COMPANY, 431 M, CLARK 5T, CHICAGO, ILL. o

Most Efficient Simply cover Plywood, Masonite, or worn board with NO-INK 5
Only 31.95 up
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HOW LIGHT HELPS EM FIGHT

When a fighter plane takes off, the pilot snaps the bombardier. These are a few examples of
on a tiny lamp . .. to help aim his guns at  the hundreds of lamps General Electric has
enemy planes, better. When an American developed to meet the special needs of
bomber drops one of its eggs, a lamp tells  aviation, such as these:

Instrument luminator. Bomb Indicator. Used to Signalling. Fl:u.:hing signal Emergency. Life-raft marker

Meets need for an extremely show bomb disposition. lamp with special Blaments. lamp. Attach o life-raft or
compact source of illumi- With amber, green, red or to clothing, Lamp is some-
pation for airplape instro- white plastic caps. timescovered with reddome.
ments.

Map Reading. Light source Gun Sight Lamp. Provides Cockpit Spot. Used with lens Landing. With all the advan-
to be used in reflecior 1o even, well-diffused, high- to flood whole instrument tages of hermetically-seal-

EPl:EBd light over Naviga- intensity light for gun sight panel. Bulb-shape develop- ed all-glass units similar to
tor's workrable. illumination. Inside frost ed especially for Air Forces' those used on some autos
use, mobiles.

Thanks to the same intensive G-E research that developed these lamps,
the G-E bulbs in your home give you more and more light for less and
less cost . . . in short, they're made to STAY BRIGHTER LONGER!

G'E MAZDA LAMPS

GENERAL@ELECTRIC _ [

Hear the General Electric vadio programs: “The Houwr of Charm®, Swnday, - ; invest in your
1000 o, E W, T, NBC; "The II"ar.rdr Today”, -mews, each weekday, 6:45 J . eountry’s Fubire=—
bomi, EW,T., CBS. buy more war bonds,
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ARE YOU AN
OLD MAN !

AT Qunrms TIME?

Do you think it's all
right for you to feel so
+ fagged ont at quitting
time? Do you Enow why
you're so tired? With
many men it's the smsus-
pected strain and “drag”
on delicate, hidden cords
that safs energy...and in
many cases these strains
can be relieved comfort-
ably with the help of a
Bauver & Black Suspensory.

READ THIS FREE ILLUSTRATED BOOK!
"= It showsand tells how men inall sorts
of occupations claim they've found
the answer to "OUITTING TIME
FATIGUE" . ¥ they say they feel
FeAFIFONREEr . . . MOCE ACHVE . . . More
alive . o «all through the day !

DON'T FEEL "BUSHED™ ANOTHER DAY
SEND THE COUPON NOW !

anum bl L1 9B Suspensories

Division of The Kendall Company
Dept. S304
2500 South Dearborn 5t., Chicago, I
Mavbe I'm missing something. Send me your booklet
on suspensories . . - guick,

— e — —— —

Me More Damage from Condensation or Sweating Pipes,
Water Softencrs, Tanks, Walls, Ceilings and Air Ducts

A SURE CUHE = Sengational plas-

. [

NCE'L-'H} tie cork eoating prevenis condensation drip

L from metal, conerete, brick, wood, plaster or
composition surfaces. Protects metal agninst T!LHI‘- and cor-
rosion, prolonging life of pipes, tanks, etc. Forms o mois-
ture-proof, insulation type coating. Apply with brush,
trowel or spray,

Requiresa no maintenance. A goallon eovers 30 feot
of %" pipe. Comes in 1, § and 66 gallon drums. Get at
Hardware, Plumbing, BMill Supply Dealers or send $1.90
for 1 gal. prepadd. ($2.10 west of Rockies.) FREE—Nolirip
Handbook, all about Condensation and ita Prevention.

J. W. MORTELL CO., 522 Burch 5t, Honkokee, IIL
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x BIG MOHE 00 ne)
WOoOOD NDW!

OTTAWA ACTOR 54
TRACTOR S5AW
Turn wood lots into cash: help save other foels to win

the war, Use Ottawa—fastest cutting: easiest WikY. F*
Cute large and emall logs, fells trees. Thousands in Iﬂﬂ‘
use. Built tolast with apemal heavy stiff saw blade. M....
Positive sufety eluteh control, driven from any power take-off, Eixp

OTTAWA MFG. CO., D-3927 Forest Ave., Dttawa, Kansas

NOW DOING WAR WORK
WANT PRODUCTS

TO MAKE AFTER WAR

Equipped to produece large volume., Will finance de-
valopment, patenta, as well as manufacture and salea,

PARTICULARLY INTERESTED
HOUSEHOLD APPLIANCES = VACUUM CLEANERS
STAMPING PRODUCTS WITH ASSEMELY
But will consider other items.
Address RESEARCH ENGINEER,
QUALITY HARDWARE & MACHINE CORPORATION

5§23-51 M. RAVENSWOOD AVEMNUE, CHICACGOD, JLL,

eNewr Designs in

FRANZITE GRIPS)

Madernize Your Gun! Improve Your Score!

Moat durable grips mude. Positively an-
brepkable! For Colt, Smith & Wosson, Hi-Standoed.
Ortzios, Loger & Muaosers in o wide choice of benatifal
designa in ivory, pearl, walout, onyx, etc. w prices. FREE
CATALDG. Dealers Winnted.

SPORTS, INC., (Mirs.) 2830 N. Clark SL, Dept. P-9, Chicago, IIL

KEEP TOOLS SHARP!

GRIMD and osilatone your cuttinge
edpes on Lhis versatile tool. Doobles
face nilstone for eoarse and fine
honing. J
WRITE FOR FREE FOLDER |
Get the facts aboot this lowe
coat Timken bearing tool
dresser. Write today !

CLAUSING MFG.C0, “T2a""

WITH THE

ARKOGRAF

PROTECT YOUR TOOLS FROM THEFT
Wrign wilh elmbriziey any munoor desggn un the hved-

i & touls sad jsstrugeents or any metal;
Y wp--.r wigh pen or penell
sapds pend by myeebaniss, garspes. machine shogs.
Complete ﬂut!ll SI.SD—P:M Fm hate
Imioresting illusimisd circulas

KRRGURAF PEN G0 3937 5. Stark SLoPortisnd,Ore {n:,—mm
i A ———

vour GRANDFATHER CLOCK NOW

YOUR

Ftwil 150 Vo Bloapls BHOF TESTED COPYRIGHTED BLUEFRINT.

'J [l !‘-lw-nltﬁ-n-l-lllf Head-k-Buk way se Lhosands have, DIME b=ines PLANS
slaky pietire = HOW™ Bosa |rh|r|.l: iy llb-!'hl-l';‘: melght LTE o
u-q- dﬂm- --'-l-ltll spta shos pans Bpa El-n-d-

. Avald - Freeor. Save I'ull HURR Y|

HUEHH.L EHIHE tl.ﬂlﬂ oL, Bide. B, Guttemberg, lows
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2t DELTAS Tzsted HOME SHOP

A MAGAZINE FOR CRAFTSMEN

oty 501" <

_G BIG ISSUES

Experts — beginners — juniors,
here's the hjggusf bur;;uin of all for
your home workshop . . . rested,
proven IDEAS!

Page after page of projects —ups
= designs — oews = in cvery issuc
of The Deleagram, the homecrafrers®
magazineg published by the makers
of famous DELTA Power Tools.
It's issued all E:‘:Lr ‘round, so0 ideas
and shop kinks reach you while
they're still brand new . . .

Fun... Healthful Recreation!
What can compare with the tbrill
of making things with your own
hands? In your workshop, you for-
get cares and worries, as you share
the fun with friends or family.

I'he Deltagram is your key o
cxciting avenues of fun, It shows
you how to beautify your home . . .
operate machines efficiently and safe-
¥ . « . £Ar0 extra money . . . and
produce resules thart

win admiration,

WhaT 1o MAaKE. .. -
AND How 1o Make IT :
Projects < News+Tips - Designs

every month
in the
DELTAGRAM

Spetlal Bhep Hinki — How o get tha
mist out of voar tonls. Learn ow to
oprereamae shap problems.  How fa do
tapor ripplng, Indexing on the latha,
deawer jodnt=, elc.

One Evening Projests — done In ona
erening, ready for wse or sale, Mapka
Baock Fnds, Noielty Mower 1Eox Ilald-
er — hundreds of others.,

Designs and Plans — The latest ideas
in wood, moetal, op plastic, Fuarpltare,
picturs frames, povelties, toys, o€
Shop ldeax — Job sel-ups = machis
BOL-UpE == mow wioys of doing work.
How to paint tarnings on e lathe
= Frenely Polishing — and hondreds
ol otiwrs.
Actlvities — Trads [deas with othera
benefit by their experience.  Keep
I the craft
Oirder

in touch with the Dbest
fleldd throagh The LDeltsgram,
yomirs v |

7l

fl'(ﬂ.’ Pra
ow Your Delta
cﬂ'l'l Pﬂ‘r fur 'tﬂgﬂl;:;“

F you sell jy

65 Tested Plans — 3/4c Each!
Packed with plans, pictures and proj-
ects, The Delragram leaves nothing to

rucsswork. Iv's derailled = specific. W i
nstructions are step-by-step . TI com-  # dnz“ﬂﬁjp this sti Produce
plete and understandable 0 both be- 33 Magazing has . : mulatijnge
pinmers and experts. That's why The =3 ; 5 Paid for ;Be!f
Deltagram is more pnlJJ:ul:ir every year. (8 _B!-‘.'ild(as," every i 3
Each season The Deltagram—only tiains g section f:-} li:‘l!ﬂ' con-
it v n 1 m

50¢ for a whole year —contains abour 53
65 different, tested plans . . . 50 each
plan costs vou abour ¥¢ ! Ivei
Order Yours HNOW! 4 villuserageq

ry ; ; hel
MNew subscriprions start with the 'If-‘fl!lng your 5, N preg.
Sepiember-October issue . . . s0 make = Money tonls, Saves you
sure you get every one. Fill our the Vi Prevengy

LR

g

s

g
r
o
=
19

coupaon . . . enclose 50 cents in check, OWns angd failyre Thl:fr““k*
:-;lmpf, or money order ., . . and mail cature alane mns. it Be
ay ! - :
S Lo ollars every .. 3¥e you
Your order .. 53ue!  Mail
Puhlished by e — tﬂda}'f
'!l---'ua Mig Fs
- . I | F .
LI T If.gmfrfs;gﬂ'fk '
MIL “EE taol makers, iy coupo Help
now plan- jﬂfjn.“.. LT
ning filner -l'.':l.'p;“““j
BOst = war er MONeY apder

ool fof yoia,

Power Joola

SEFTEMBER, 1943

I Editer, The Deltagram ]
| THE DELTA MANUFACTURING COMDIANY I
Ei0K E. Vienna Ave., Milwaukee 1, Wiscosin
I I want the practical plans and handy belp of The Deltagram for one vear — slr lssges. |1
| beginning Beptembor-Octoler, 1. Enclosed find 50c siminps, check, or money-order |
| LT T e I Wy W B == ey i i s s e kil S g S S |
I I
i Address, ... e e e e P B i Sl B I
| R s e L e T L L IR e s L i |
Hone
Bt e e i i B e e s



'YOUR WARTIME DUTY

It is essential to keep
your household equip-
ment and auto in good
condition and make
them last for the “dura-

tion.” Seal trm:h in

boller, pumps,
SMOOTH-ON No, 1 will [em

help you, because this
many-purpose iron re-
pair cement seals cracks
and stops leaks in
plumbing and heating
equipment; automobile
engines, radiators, gear
cases, and other appa-
ratus; and also tightens
loose machinery parts,
fixtures, handles, hard- _ :
ware, ete. g8

Tighten leate
SMOOTH-ON repairs handles, knobs,
can be made by any :':r:“"‘ Lo
handy man, and do not :
require  dismantling of
apparatus, heat, or pre-
vious experience.

ftep leaks in
plpes, radiators,
heating, plumb-
ing systems.

Got SMOOTH-OMN. It Is stocked by
your hardware stors In 134 -ax.,
T-or. or larger cootalner, or H PAec-
wasary, you can got it from wus.

f1ep leaks in
wiensils, pails,
kettles, wic.

¥ on
houschold,
aute, and shop
Ernzirt 170
iagrams, 'l'u-
Mlg ¥ o
Py wlthuut

charge,

Ela HANDBOOK

SMOOTH-ON MFG. CO., Dept. 37
870 Communipaw Ave.
Jersey Clty 4, N. L

Plensa send Smooth-On Repnir Book
MNamg

R I R R R

Dot with, SMOOTHON

Say gou saw it in Popular Mechanics/
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& LEARN RADIO
RADIO'S HHEST BOOK ‘JIII.I.IES

Specially prepa fl:- 1 | dix r|"|||||'|.. in schools and
-I'Jr|'.'.|l'| 8. Send for them now!
Radia Fermulas and Dain E-pnl.; Mo, 37-752, .10
Bictionary of Rodia Torms Mo, 37-751. .10

Rodio Circuit Hondbook Ne. 37-753. .10«

Radio Buildsrs Hondbook Mo, 37750, . 10c

Simplified Radio Servicing Mo, 37-755. . T0<
Rodia Dela Handbesk Mae, 37-754, ,25¢

ALLIED RADIO CORP.
B33 W. Jackson, Dopt. 5-1-3, Chicago

X ALLIED RADIO

Frarpibang ia P gad Elenircare—Wer Trpaisg
Equipmeaf — Repluraman! Parle

Keep car radiators cleaned out for
greatest motor efficiency. Use

Sani-Flush

P FIRST—to BATTLEFRONTS ~
Later to
VACATIONLAND

After the war you'll be itrhing to
drive ngnin—ig the mountnins, the
groal opon spaces. Right mow the
HULL STREAMLINE COMPASS is
ding A grim job helping guide L.
H. Army velilcles. Later it can e

gir guide on pleciine or bDusiness
MOIaFnT Fips Erywiiare.

HULL MAMUFACTURIMG CO.,

P. . Box Z36-D93,
WARREN, OMID

EEmssEsEsE e

10¢ and 25¢ sizes
Directions on cen

d5 YEARS

= of building better chesis for Toolmakers and
Muchinists. Fros Catmlog.

STHER TOOL CHESTS !
443 Columbia St. Dayton, Ohlo

BIJILD MI.D[II"“‘““W SR

{rENEﬁ.ﬁ.'I'Dl

If'\'l-'l'l ||||'|=l'- 7

gur Big NEW CUalalog
LEJAY MANUFACTURING CO.

134T Ll..ill:f' B||J r.'l.ln,uu;m-,,,,,\!.nn

WINDOW SIGN I.ETTIERS

For Store Frontsand Office Windows, Anyone ean put
them on. Free Bamples, Liberal Offer to general agenta,

METALLIC LETTER CO.. 432 N. Clark 5t., Chicags

GRAY HAIR
VITAMIN yoy

No dyos—Ho t—=Halr grew owt im MNatural
Color In almost nine out of ten test coses just Ry
taking ane tablet Caltlum Pantothenate Vitamin -u“‘

each day.
Why pay 53.60 to £5.00 for the famous *Qray Hair Vitamin"?

SEND NO MOMEY. Just scnd name and address. We will ship 100
10-mg. tablets (100 days® -lu.]-'vplrl Eemuine  standard guality Caleiuns
Pantothenate Vitamin C.0.0. for 31,85 plus few cenls postage, Guar-
anledd Apme dquality os used in Mationnl Tests or momey ek

LILEE PROD CO., 2017 5. Michigan Ave., Dept. 99, Chicage, HL

POPULAR MECHANICS



SONAN

Llechicity for Any Job- Anguhere

CIIHAH GASOLINE DRIVEN ELECTRIC PLANTS
provide electricity in locations
where it i8 not otherwise avail-
able, and fer emergency standby
service. Thousands of unita are
doing a winning jeb in the war.

Sipes from 350 ta 35 000 watts,
-l'|| I! I-U ta HOO - o 660
D.C. & to 4000 woits, Alss
ullil .. G and DG ouipui '“-PdEI‘
Air oF water Cooled.
Priads gladly feradafed.

D.W.O0NAN & ﬂﬂ\'ﬁ

1085 I].n,-.I-..Mll Ave. Minneapislis, Minn.

P

Loose bathroom  fix-
— tures can be quickly re- : 1

et with P. W. Handles
like putty: hardensinto
wood. At Paint, Hard-
ware and 10¢ Slores. v e

PAINT STRIPING TOOL / ON L‘r‘

o éi! 3@&3#&#’3&“@ $1 POST

With thia NEW TOOL ‘oot & Brashi
Bl |'.-fm-i4
Iy ter wiler or

liees with paint,  Ussil en snues,
}nd Gulu-lq l-h-id Own One

As nasy to bse
as a el

pabineia, furniion, livsloues
Fivii afe Bol

l:l '\Cll"'lii"r hE well i
i tosd wnd we'll

A
Peglessr e drrafarts ElE,
WENDELL MFG. CO.

251 M. Ashland Ave, Chitago. Nl
“HOW TD WORK WITH TOOLS AND WOOD” A popular book on
woodworking, packed with fllusteated Instroetione for heginners, aod
wilh peeful dsta for experlenced woodworkers. Every lsame Workshegs
ghould bave a copr, A Big Value at 51.00

STANL“ T‘OOLS Division of The Stanfey Warks,

139 Elm 5t., New Britain, Cenn,

TRAILER AXLES, HITCHES, AND PARTS

@ If you arve Enteresiod In parehasing tralles
nxler, hitches; and other traller parts, contact
us prompily. Eamplete heuss trailer Blue
prints, s1.00. Write for free IMerafure.

HAMMER BLOW TOOL CﬂHPﬂN?. Dept. 109, WQUEIU. WIS,

n.!-JH'.‘ VE
[T e o |

| WORLD'S LOWEST PRICED
nnnl"ﬁ an"I"E Vol Pechet Sien

FREE TRIAL
|1 L I —_
RNy, 08 pusmiess— sais: ONLY 79

‘».::-l. o |.r.-_- DTh“'l'..lII egwith onlyn TOTAL COST

SEND NO
i i lilon, Coliigks op L ben md s PIys for MONEY
Ieelfaver nnl over.  Tacal Gife—for Hiisls
ne Tux and Sehool e MONEY BACK GUARL.
. Momd name ansd sol s, F-' posimman  only
Neis isadbadte,  (Send (bl nlxh it oubsids . 23
)ﬂpﬂiy E.I:t in 10 daya if not delighted, AGENTS WRITE.

(s o0 cULATOR MACHINE COMPANY (Mirs.)
DEPT. 145, P. O. BOX 1118 CHICAGD, ILLINCIS

CURATE.
nger flick, Adeds, subiraels, multiplies,

SEPTEMEER, 1043

“One Way to Tell a Good Mechanic
Is by the Iaa!s He Keeps”.

- P

Superintendent of Mainteronce
WESTERM AIR LIMNES

Everywhere in AVIATION

veterans say, “Snap-on tools”

Western Air Lines . . . America’s pioneer aivline ..

places high importance on every phase of main-
tenance. With a wealth of experience that spans
the entire period of organized air transport . .. plus
a record of operating efficiency which in some years
averaged over 99€ ... Western joins other famed
airlings in strong endorsement of Snap-on tools.

Says John Diggle, Superintendent of Maintenance,
"It takes good men to hang up records of this
kind, and I have always found that one way o
tell a p;tmd mechanie is by the tools he keeps.
Whether it's on delicate instrument repair or heavy
engine work, Snap-on tools meet every answer of
good design and long life. You'll find plenty of
them in daily use around our shops.”

Everywhere in aviation Snap-on tools are on the
inh,’ Their accuracy, ﬂcxihilil'_r and ease of applica-
tion meet today’s urgent need for speed, and more
speed. In victory-geared industry throughout
America vou'll ind them in the hands of the men
who know twols ... ithe choice of beiter mechanics!

SNAP-ON TOOLS CORPORATION, Kenosha, Wis.




WANTED

IDEAS

For New Electrical or
Mechanical Toys or Specialties

Half a century of leadership in its special
field has earmed for a large, highly rated
monufacturer an infernotional acceptance
and distribution of its electrical prodects.

At present, this firm’s facilities are devoted
solely to war work. Plant exponsion opens
the way to larger and more varied activities
when the war is over.

We intend to acquire patents or patentable
ideas for new electrical or mechanical toys
or specialties morketable vnder our brond
nome and through our well established
channels of distribution,

Inventors who hove an idea or a patent
along these lines are invited to write us full
particulars, Your ideas will be respected.

ADDRESS

THE PRESIDENT
G.P.O. Box 341 New York 1,N.Y.

"Argus €2 and My 45
Were My Censtont Companfons

-

TH.. CAMERA hm gwen very remorkchis

IEPARARLES"

CAFT, MTWARS AADGET
UL A DECE
i iy gy £3 Huse towpeaigm. They weie hisg | 6
aaaaa i thegy the seanaiions of
‘I‘!‘ Yhu Phliapings ord bavd
IV ARD M. MACCHAT
Copsein, Ak Covptt

“"FINE 'I'H:IIH"

{194 Bormbardment Croepl

i Sl e,
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DIAMONDS ,.c2.,

sz 00 "ANELE-SET*HAGNFF.BL’DEK"
I|:1;|r h?qn:-ﬂrl: I:Eh;:h G’:I'n:lin?.

eep Surface grinder wheels in

Complete good order, A boon to toal
and die makars. Camprises
3 unifs: Block — 3gudxl
<E h 120 MAngle-Sel  an
% BIG - HED - MIB with
. He. 10-CHX Diamond.

+ | LDC - KEY - SET
=% . |  RE . SET . ABLE

—

o Wi ke far Fres IS0
Catalog and Grinders’
Fnatructipn Card

HAMOND TOOL COMPAMY, Nat Inc.
lfmn M. Baoih, Fras
FIB B AVl Strewi

e ————a —

NEW VOLUME \
FROM

FUN AND ’““:rl;nnsnor |

YOUR HOM k

Lus
R
AKE" s blemest T

50+ .

! 1&_ " oryian MECIAMES S, |
Muneqf“lakmq
Pay Raising

BOOKS
Catalog

Popular Mechanics FITE'.'IEI

FREEE}: P

CHICAGOD

PRACTICAL, PROFITABLE

Low Cost BOOKS

Topular Mechanies own publlentions inelsding
broks for self ndvancemont, EAViAE nsnsy an
improvements, hably cojoyment and ways o
COTT EXITH MeOney.

Solect and Order Mow
Bk How To Read Blueprints, New, Complete,
Get thie valusble knowledge from this one

Forty Power Tﬁlﬂl ¥ou Can Make., ALl af ihe
wantod gu'rwur tools For the bsoms Waorkalap,
Make  them from old audo ports, efo,, ol

cosl, 31,25

1001 Ways to Use Comecrede, Covers @ll come

— erede uses. Hhows how (o STt @ PRyLSE

bk - Redueed to B1.98.

lﬁ; ! Your Car, Swve up to $100 a year. Deseribes
hundreds of simple repairs, shoriceta, sic,

¥1.25,
ke - Build & Boat. For pleasure oF profit.  Shows
r;'n' to make 1T low-cost boats &t Boaws.

Sk N'DII'I-. Money-making, Mmanev-aaving
holp for svery man who Uses tools, 1589430
volume 50 conts. 4 volume Libeary 81.95.

Book, Bulld your down trellises, fences,
Inwn farnlture, #ic, 81,040,

'ﬁlrll-umn l’lj?'ll'l'l and Seldering. Tneludiegy
W Lo IEake welding eqoipmoent angd use 1L
offectively, ®1.20,

What To Make. Whil 1o make and how 1o
mahe it for fun or profit. 1843 volume (de
lhume clothy 81,35, IIﬁJ-I:'rI Goe. 4 vnll.unm
(de haxe cloth) ®5. ipaper) §1.98

Boy Meéchamie. Tha hisal boak for u;-ry By

.ri‘l.l.l!.d!'l!dl af pictures, 82,00,

Photo Guide. The puide to better pletures
with mondy-saving ortieles on  making
equipment st hodwe, 51,25,

el money Making Formulas, Over 2000 formmles.

Tells how w converi simple ingredients
into salkabie llnh-iIJI.'l:'.uqh'I:.ﬂﬂl

SEND NO MONEY s &h FJH'CI

i |.l|||.1|

||| whaops I LB A &k 1=t

elivery cost. We pay postage when re
:nl.l.la.lw mooompatiles  arder,  Mall  your
order todny.

POPULAR MECHANICS PRESS

pept. 476, 200 . Onlario 5L, Chicago
CHECK TITLES WANTED AND MAIL

POPULAR MECHANICS




3HE friendly hospitality of Cleveland's
most convenient hotel is gomething you'll
enjoy and want to enjoy again,

Located on Public Square Park and di-
rectly connected with the Union Passenger
Terminal.

HOTEL CLEVELAND

Cleveland, Ohio

LUBRICATES - CLEANS - POLISHES - PREVENTS RUST

At Hdwe., Drug,
[irm:rrv and
10§ Steres

STOPS HOME (:AHHIHG LOSSES!

MIKALSON FRUIT JAR CONDITIONER grinds
level pll makes of screw-top stendard size
jara: removes nlcks, SETOPS MOLD, LOGSE
LIDS, MILEY PEAS, DARKENING OF PEARS,
PEACHES, ETC. END EXTRACTION. BAVE

VITAMIN JUICES. Enjoy easior canning mncl
perfect food,  Blop epoilage. Order now,

MIKALSON MFG. CO.
Dept. P. Box 701.

4 AUTO ENGINE SPEED CONTROL

EF9 GOVERNORS

Give constant speed to any make of
nuto or truck engine, regardless of load changes, when used
for power. Fully guaranteed. Complete, simple instruec-
tions. 0l ring bearing $12.50, Ball benring $19.00. Montreal
branch, 7546 Wiseman St. Latin Amer. East Asiatie Co.

Freecirculars, CAMDEE, 2641-1 S. Mill, Los Angeles-7
SEPTEMEER, 1943

23,95 prepaid in U, 8. Full instruclions. |

Everett, Washingtomn.

As Aillcd forces move up for the victory
campai gns, they'll be staunchly supported

by Atlas "artillery” on the home front.
Atla.s Lathes, Milling Machines, Shapers, and
Dirill Presses are pouring a steady stream of
precision-machined parts into the barwde. In
shipyards, on airfields, and in key industrial
plants throughout the nation, these modern
compact tools are favorites for fast, precision
production. Remember after victory how Atlas
accuracy and rugged strength have ﬁeen proven
in the toughest rest of the ages. Atlas Press
Company, 943 North Pitcher Yam
Street, Kalamazoo 130D, Mich. W m

BUY

Ll _FOR A NEW m SHOP

NEW AFTER THE WAR

Say you saw i in Popular Mechanica!
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of wnr plints,

51? EIJ

.' i szssu

Try Anti- Grqy

Hair Vitamins

Plus Wheat Germ 0il (E) Vitamins
ON THIS MONEY BACK OFFER

| RESTOHRING COLOR TO GRAY HAIR WITHOUT

DYES IS SCIENCE'S LATEST MIRACLE

fuclex] ar odf-color, modern
Inch of esrinin vitamins

Imgerove  ypous died,
T wigamins | k=

wirenked,

If your hale Is grsy, oEsylosr
oifers now |
L

i Lo IIl'L

¥itamin irestment.  ¥ou 1
B * jray spresd wtopped, e Storath
Ccalar th IF L Fo<OtE, Lemgeles,

w. Yid can mew lest
L lepves Do room for 1| FIE ™

&
& gErval ing L in wour hair 1
Fouruell on an fron clad juarnngos

PANATES is diMferani=it not rurlh' containe a

I='«ﬂ'ltl Gray Hair'® Witamins bubt “staf-of-|ife™

wrm Ol as well. fannotes ks it JI
Yar

worful supply of
itamin (K] healk
ol have i
hlt'.a.ll:!nflll 1"
s Vitnmins ik
feod natural color

from williin fo chec
back lito 1|-.|, |.u
sPoaj |r elements, the
uts down and
[ I||'\||. the vitaming

1 -
lEHD FOR THIS INTRODUCTORY
TRIAL OFFER TODAY

The A0 day trisl r BT8O0 rl-u-
\ ST W

e Panalis
5 wfivibd e b ki
- SEND O MOM

et wl oees]
x

- I-m.ldq may ba I||r
r — |..,.r g Luvig eumPorg

T i
-ruml.:rlw I:l)-“d_l' ahswEr B0
Mot in stores,

PANATES CO. Bk iwe womam

Write for
FREE BOOK

PUT THIS DOTTAWA to work for you.
MAKE MONEY! Wood in v'.u.'lnlbll:.
e, [loes mare than 10 men. Easdly

aperated, Falls trecs—and sawa

limbe, Usa &-hp, r.ngme for

wther work.
AWA MFG. C0.
527 Wood 5i. Ottnwa, Kahl.

CORDS A DAY

1 l.n:rlr 4.1
Kit Molo=Tools amd snoceasarioa at oy
I D-dny crisl,

WEON Peceipl G proapser prieniy.

 DREMEL MFG. CO., Dept. T-113-J, RACINE, WIS,

WAR WORKERS -WIN 'PRODUCTION AWARDS"

Diemiol Moto-Tools are used on husdreda of jobe,

In thowsands __Suggﬂsr—'—

t time and lnhor savers,

dies, |;'.7.-\.|_Ir|gn. onrea and

2 polishing, burring and -
] 51 Pew of MoloecTool's Mmany

wil e @il Usose  [Eainres—

tor work mnd lengtheis Hie af

S L ' || lera fou]-ses o)

f: bed Lo —
il s or direct i.‘l-lql- T SAVE TTME

I| 3
Erompl RBLpIAENL
FREE,

CUT COSTS AND
SFEED PRODUCTION

Momney-hinrk gusrar
Cataleg

KE BIG MONEY.z HOME'

NEW INVENTION

New, patented invention makes possible
big earnings AT HOME., Replate auto-
parks=y- Jru ticl: t‘!]l inh Lomes, slome, hiotels,
1th

i § il
. Everything fornia
rie, ready for use. Mo sho |:-"r||r|n.-c[
Clear from $2 to §35 oo hour In Ll i Db
neas, Small investment starts vou io business.
Stemdy repeat. Machine ean pay for iteelf in
wiek, Send TODAY for I-H:J E sAMPLE
and iNustrated BOOKLET how 3on can haeg
st life Income from o buasineas of YOUTR OWN

E upon gatlsfied customers, Act at oncel
WARNER ELECTRIC COMPANY

003 N, Wellg 5t.. Chicago, 111, Dept, 308

Now She Shops
“Cash And Ca

Without Painful Bm:ka.cha

Many sufferera relieve nagging backache quickly, ones
they diecover that the real cause of their trouble may
be tired kidneys,

The kidneya are Nature's chief way of taking the ex-
ceag nclds and waste out of the blood. They help most
people pass about 3 pints a day,

When disorder of kidney fumetion permits poisonous
matter to remain in your blood, it may couse nagging
backache, rheumatic pains, leg ing, loss of pep and
energy, getting up nights, swelling, puffiness under tho
eyes, headachea and dizziness.

Don't wait! Ask your drugglst for Doan's Pills, uwsed
successfully by millions for over 40 years. They give hap=
py relief and will help the 15 miles of kidney tubea flush
out poisonous waste from your blood. Get Doan's Pilla,

DO YOU

SAMPLE and
BOOKLET

EXPLAINE ALL

WANT =& rmanent busi-
nass  profossion of  your
own?  Then BECOME A

FOOT CORRECTIONIST.
Eornings in thisa grestly
LT ﬂv{ profession run ns

| high s E50-2100 weekly after a few weeks home (ralpinge—

||u|: medical or chiropody—ao further capltal needed, oo go
to bu 47ith year. Write for free baoklet

éteiheﬂﬁun System of Fuul: Correction
28 mack Boston, Mass.

MASTER DRAFTING MACHINE

® Rigpest
timegaver for
dimenstoned
sketches,
lettering and
luyouts ever
sold at—This
E.-llﬁ' FTI-IC\’-_-
® While they

[aat., Limited
Supply..only

33.95

ERITROA Y. Depl. PM,
RANDOLPH RADIO = xzzmmeomrcs
CHICAGD, ILLINDIS

170

don’t WORRY

Why put up with vears of
needless discomfort and
worry? Try a Brooks Auto-
matic Air Cushion. This
marvelous appliance per-
mits the opening to close,
yet holdsreducible rupture
securely, comlortably—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, eheap, Sent on trial to prove it
Mever gold in gtores. Beware of imitations. Write for
Free Book on Rupture, no-risk trial order plan, and
Bﬁmf of results. All correspondence confidential.

ROOKS COMPANY, 158-C State St, Marshall, Mich

POPULAR MECHANICS



MOTORISTS Wanted/

= Ry yomn permit us to B nid voun at our risk
matie, adevies whichantoowners

are praiging? in I.|II it on ¥our

t it koo T k.. Unbes T
H '|||.II.-.I-""'
re powWer, gr i

o |;|| iH, 1I||_t|-'|t1.-.|'llrl [}llil‘n?r" '3
Aul n-ma-m: Supercharge Princip I'e
Vien-matie in entirely diferent ! It operato
tha gapercharges prinsipla by notomatienliy g
fmgra eharpool ¢ !:t‘:l.ﬂI:.T"l'l'l drawn [ree from
lh:l or pir into the beart of IIIII.":F'"H ;T-I-Ihll'r".__ I

FITS ALL C.HHS

Constrostednd sfx narty

times , pseii st .
-:-n Eam costs, u. “jLII I.I.|.r|| \.u\.ll perfermanco.

£A4 faster

aubei by in bl

il jur
by iy
mne in & few minlies,

FOR INTRODUCING, Hero'naaple r'u'l‘ﬂnnrlnl‘l‘.llnll}' for onosunl snles
and prafite, Every car, trucl, tractor owner npirospeet, Honed mame and
nabdress now for big money mﬂ;mu’nl"ur and how you oan et fonms Fres
The 'Ual:u matle Co., TEIT-BSE W. State Striet, Waiwatoan, Wis.

110-VOLTS A.C. 070w

= Anywhere! With

Katolight Generators and Power Plants

Formizh mame kind of corrent as Cily powsser
lines pormitting emergenay  loeok-ups I-!-\.ll'
out  Im the fhi [iar  GpEralEng
equigrment puch asdr

la, @l ACers

ote. for moking oo the spol repairs;
transmiliers & receivers;

parioble X=Hoay egilpoaent.

Nood deliveries

Eeneralors

*s entire produection nt prosent

canlincd to orders with hig
Preoriies. - .

Iso manfaciurers of @ |'|.||r|_r|;1'r|ﬁ Lrs nf

L ratary eonoerleri and eowjlele power planis, .

Haln Engmezrlrlg Gompany, 30 Elm 5t., Mankalo, Minn., U.5.A.

Lian  doemansd
Lhedh s

I.JNE

cumpLE'TE

'-I'ICTDH THDMAE SHOE CO.

Dapt, V-121 GI0 W, Wan Burch

Pays up to 52 or 53 an Hnur

A FOHLEY Awl
JII.II ¥

I'M-M' Mri Co, .':II‘. AFoley B I'_I|'I_M
Sl Froee Pia

b oon Haw

-"l-]“'!'l}'!-l write your name and full address
clearly when answering advertisements.
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HERE'S IDEAL PROTECTION
AGAINST INDUSTRIAL

J

BARRIER PROTECTIVE
CREAMS and LOTIONS

Does your job entail handling
or working with materials that might irritate
the skin? You can prevent unsighﬁy, painful
skin conditions due to irritation by using the
type of FEND Indusirial Protective Cream
suitable for your partdcular need—easy to
apply, easy to wash off, invisible, and real/;
effective! Ask your supervisor about FEN]:S.’J

MINE SAFETY APPLIANCES COMPANY
BRADDOCK, THOMAS AND MEADE STS., PITTSBURGH, PA.

f Wﬂ'rk&rs'uercimru.mu
ﬂ"lv L4 wood -|, u:' TODATE

"! SFECIJIL
I EARGAING i ¥ I ¥
ALL librals of s
nc 10c in CHAFTSM

= - 2729 5. Mary 51.,
Hot Meals . « EVEN
ina "FOX HOLE"

with HEATAES
ond VEST POCKET “*STOVE/!

ul'

el poated. .- -
W WooD EtRVIEL I"_"'I:I.
Dept. A-AT, Chicaga, B,

A b "
S gilaea
Food calls for MEAT, wherever you are] HEATABS
(Tahlets af Concentrated Heat) will light instantly, and
will burn long, with intensa heat . . . ouidoars or in-
ﬂuor: [:l.l'lpu's.. lenic-ers, hunters, fishermen eanm cook,
FE hail food, sfart fires ""d',{g:"ﬁ circumstances with
HEATABS. Many uses for Boy Girl Bcouts, houses
wives, doctors, norses, Red Cross and Chvilian Defense
workers, dentists, chemizis, industirial workers, ele. Im=
portant im First Aid and Emmnhc%ﬂl Kits. Carried by
armed forces to heat combat rations, id, compact. non-
poisonous « « « NO SMOKE, 5007, FUMES or ASH1

SPECIAL OFFER tllmHld] EIJLLAPS-IBLE “STU\"E"
(Vast fﬂ:ﬁ size) RTONS of
HEATABS, only5). N.F'ﬂihllld HHDEH B"I"HM L'I'IJIIA‘I"I

J. W. SPEAKER CORP., 1673 N. Water St., Milwaukee, Wis.

HEATABS -
g Comcenrrare
W] HEAT
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you have always wanted.

99 Booklets filled with Money and Time-Saving Helps

Little Library of Useful INFORMATION

Here at amazingly low cost is the practical help and information
Articles in previous issues of Popular

Mechanics have been classified aceording to subject and are now
available in these handy reprint booklets. Check Titles wanted,

clip ad and mail today.

BOOKLETS OH WORKSHOP
EQUIPMENT
Power-Oriven Saws—=T4: Complete deinils
ois  ecenllsaw, fwo circalar ssws, sliding

cal-off saw, bandsaw,

Orill Prosses, Plans, Grinders=T9.
Sandora—HA0; O wie constructional  des
iakls on 8 useful machines,

& Metal-Turning Lathrs—A1; Two
swood lathes, small meinllurnieg lathe,
Filing Machine, Hacksaw, CuloM Wheel,
haper—83.

Metal Lathe Tools You Can Make=101,
Workbenches & Tool Cabinels—a7.

Spray Painting—94; Canstrurting  spmy
Euns, COMpressar; Wi spray e

Fram Patlern fa Casting—=911 Tn
FOUr owrn patteriss and sl cas

BOOKLETS OM SHARPEMING—

USING TOOLS

Correet  Measurement=106: How Lo ke

asruinelore, Fulges, cullpors, ©L.

Tool and Saw Sharpening—03F.

Using & Sharponing Drills & Wead Bits—480.

Swccessful Wopd Turning—32: Al the Ine

formation you poed o masier ihis art

How o Read Blueprinte=T wod fow

to sndersisind Bijpie, i

io mnke

T

Metal Tuming RLathe o ﬁllntllu
hamemade  tonls, Umo und  Lobiorsaying
Ehoricule :.'r-u con Eiee,

Operating WMaetal Turmnu Lllhl-—tﬂﬂ.
Huoal 'l'l'nl.hnlj i Case H

Waorking with Glass—103;
wiching, bilowing.

ELECTRICAL BOOKLETS

Rewinding & Bervicing Electrie WMolors=
75: Ilepalrivg and rewindis
fholias.  Liscaliigr trouble.  Cony
generaloms into 110 v. o OOES,

House Wirling=831 ALl th Tormation you
meewl i el 0 eompleto Wll‘ll"l." joh or install
rxira outhcis,

Elcctromagnels & Soloneids=—_dd; Designing
anad Dl iding.

Tramsiormer Construction—al: Fasy.d
derstaind instrucibons for sl kinds of &
formers,

The Moy Electrician—43: Fasy-to:huild mos
NOFS, eXpErimeni
Saldering & Bra a—17.
Are & Spot Welders—53: Nl
athng 100 %. o, £ arc sul 8
Treasure Finders—13: By
TreaRure § maeini L. l!lm ils
for both large amd small me [EY ]

ELECTROFLATING BOOK LETS

Electroplating with Copper, HWichel, Chros
mium, Lead, Zine, Cadmiom=—=06.

Leather & Crther Non-Setallic O%e
ing with Gald, Silver, Alloye<B7.

HOME IMPROYEMEMT BOO I[LETS

Simple Home Improwvemenis—1
IEingE] making slorm essl, T

iU g,

LT
-

ling amd omer-
b welglers,
your own

il

e,

Buwilding Extra Rooms in Atkic=323.
Atractive Basement Playrooms-—34,

Lower Your Fusl Cosi—31: TPractical kinks
what will save you hendreds of déllors,
1-|.-r|n|m;| Wallpaper—3IR: Trichs af hangihg
moving old [aper, o
Curing Loaky Bawamir}i——

Fitling Home Game Room—55: Conslruct
ocwn  Feme & iconis Gables,  shuidleboard
courl, sciion game, poriablo playrooms,

L]

1 18 milye

1 :1 priee and orn
1 additionnl !'or ahipping -.':nn I'EE'I-
! LE

i carefully wrapped.

B NEME iacsasnsiinsnndss

B CIFewsanransans

[ ] AGEIE rrv e rr e r e e b R bbb

I

L]

:acl-:-lu ot wint imlu.lmu:l'n [+ n1:r. order B1 001, write your name and
[T rii P 5

the Home of Insect Peste=107
ating and profecilng against moths,
miles, mosquiton, e,

Suep  amid  Epaces

ﬂn.-u.
Bullt-in  Flatures—TH:

saving kitenen uniis, balli-in beds, commer

cabinets, itles, linen ehest.

Constructing Indeoor & Ouldser Firep]aoes=—
: R firepinces, poriable mantels. gpar-

den fireplaces.

GARDEMING BOOKLETS
Bavkyard Gardeni i Helectis
tbiale amd greiticg Lhe best resulls.

& Garden Mevelties=T3: Jig-aawed
srapmenis, parkway nuembers,  supdlals,
Hiwer oxes.

Trelilses, Pergolas, Fences—T0,

Lawn & Garden Furniture=T7: Modemn teent-
tube furiitidee, arsor sid seal conill walions,
swligEs, Lnwn ehairs.

PLaygraimd Equipmant—73: Twa  play-

plan-

houses, ferris wheel, molier consier; tresd-
neill, play stace, slide, two merry-go-rounds,

Enlwr:l Cun-rrrrn Gardin l'ul'ﬂ!hH'H far-
L\ 1

Blrd Moiwes—7T; Easy to bulld lomes for
i1l Efsils of bipdds.
Farm & OQarden Tractors—8: Twn tractors

o engt bigibil frome old aulomolsile perks,

CRAFT WORK—HOBBY BOOKLETS

Complete how -to-make-it instruc-
tions for hundrods of proctical

projects.
Warking with Plasties—=811 Using Brilliang-
Iyspolured pilnstles in cmivwork.
Magazine Racka—a9: Ten altraclive racka.

ook -
amg ||rlhlr. B s
father, desh, Sponish sy
Serving Trays for I:-.-ary Ocoasion=531 Fours
teen dliiferent des
Ehildren"s Ream Furl'nhrﬂ-—’l.' Twelve ai-
irncilve piocs
Bock Ends=S
s ficiian,
Smail Tableoe=8d; Modern wid eolonial siyls
it

Ten designs offer good

king Stands=BE61 Seven deslges given.

ai n.hﬂl Hovelties—=87; Hewing kita, siring
i} sapd holders, plywood kitch

N r.|1|:| lonster halders, eoim Dhanks

duar sops; drawer pal

Deskp=Bl: Colonial  writimE  desk (.

madern-typs doeks, stsdent's study desk of

plywond, combined chest and writing dosh.

Book Cases=—59; Fight designs.

Dol House & Doll Furniture—ad.

25 Shelves ¥You Gan Make—84.

Mowelties Turned an Lathe==83F.

inlay PFlotures=Veneering—_083.

Whittling and Weoad & Soap Carving—65,

Action Toys—B88: 2] sasy-lo-nuke [oys.

High Fiying Hites—aT.

Windmills & Weathervanes==58,

Lamps in Wood, Metal, Plastic=568: Eelec-

fioa of 14 designs

Home Work Oppartunities—18: Simpi

dicraft with money-making poul.l:lllue

Telescopes=201  Refecting I:-?l'l"',h‘qlf ¥

ean lsulld for less Chan S10,

Metal Cralt—28: Hrass I.r|1|||l:|5.|; uru1 making

of movelties och decorative and usedul.

Small Loame=2T: Building hand loome for

wenving rugs; ic leather noveities.

Plain & Movelty wod  Finlshing—an,

Gem Cuiting—aF; FHow Lo cuk aml palish

SRl precious  slnes,

e hlank. Whrn postman har
eiide 10, 8. & 0o

Ask for big “EmEr atalng i

ity

ol payment with arder we pay pastame, U7, B, surmency of Rlamps may be molled
Mooy -hack juarantee)

Mail to Popular Mechanies Press, Dept. 475 — 200 East Ontario SL, Chicago, Il
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BOAT BUILDING BOOKLETS

Build o boaot at home—you can do il
14 Ft. Dutboard Runaboul—3: Here

i=
msi 14 (ool V-boilom bosi. Bulinfle !I?!E
motors of 4 (o 24 hp., esiimated ocosl,
E30 o B4,
14 Fi. Sailing h-nghrdlu 1'r||.- 1d-foot
eoat combines sUPengt welght.
It earrics |40 8. fi, of e i'ﬂ.i- illll wolghs
nboul S50 pounds, Actupl photographs sod
dilagrams (llustraie every detail.
21 Ft. Sloop—df: Every fact needed by the
smateur bost Builder Lo conslaecl ils ceail
wldeh carries wight 10 Lei perscis.
Mowisoats, Bicycle Boat, Smali Dinghy—a3:
All ghe informslion you need Lo construct
okl Jowsoial boals.
Sm Sail Boals—B4: 12-f, sallligr dinghy,
B=fl, “tralinlng ship® for young  epilors,
eow o sall & oot
Two Outboard Rumaboubs—B5: 14-FL (am-
Ity outboard welghs alowe 400 EHbs, apd
12-f1. plywood outboard welighs abowt 110
Iba. Both ore ¥-holtom type.
Dwn Canoe, Hayak, Eurrhmrd—
lotie deinils mn TE, 3
i 4TI hayak, amil 13-

Class-E |rl| Yacht—22: Dulll your own
=-E |oo very  detall of coRs
piruchion oar r!:llln. expillalivid.

AUTOMOBILE BOOKLETS

Automoblle  Winks and  Shorteuts=101
Money-saving hinls ou upkeep aml operss

Wuilding Trailers=2T: Hmall Serenmiioed
Dicnse \ralferi several oillliky tralbers,

Malor-D Car & Scoo
in A i o washing

Curing Auto Elecirical Troubles—97%,

PHOTOGRAPHY BOOKLETS
Save Money by constructing your
ewn phote cquipment.

Photo Entargers=1: Condenser lens type;

eintple yortbcal; borizontal,

Fhoto Printers & Dryer—38: Describes thires
practical printers, itmer and negaiive dryer.
Phots Darkroam Egulpmesi—98: Cabineis,

HEhe-theht  Box,  tieeer, aigilator.  washor.
LrimmeT.

Picturs Prajector, Trick & Table Top Photog-
raphy=87i FProjeciors thal enlargs ma
ming Mustrations and shop drawinge.  Tig
far talsle toppers, photomantages, tricks,
Photo Kinks=—88: 01 {ime and maney-saving
Idens you ean s,

FORMULA BOOKLETS
Transform simple ingredionts inte

useful products
Cleaning  Prepars 1 oy T e
- or  walls, glass, eic. e =
LETILT

e Formulas—=13: Hand lotions,
Fongfpe, Lalh salis, Bopudy clay, 1ip-
micka, el

Metal Plating & Coloving=311 Dosens of
formulns  forF melal plelisg,  eolaring in.ll.
WecarsLieg,

ReSilvering Mirrors—T0: Pormalas for sil-
wurbng amd coloring.

MISCELLAMEOUS BOOKLETS

Che al Experimente=83 Fagytoe-perform
expeTAents.  IRnexpensive lob.
Taxidermy—8: 1low {0 prepare skins  and
ohiain life-like poses.

Leg Cablns & Touwrlsts Cottapes—147 Year-
round  log ool B! Inexponsive  lourises®
cubsin.,

Magie for Everybody—23%: Eimple iricks to
puzEle your friends.

Trappimg Small Animals=33: How o lire
fur bwmrere, e boil and trapa,

whins.

Tricks of Training Your Dog—35.

Small Furnsces—30: Dulld own gas of
elicwrics

POPULAR MECHANICS



| WITTE DIESEL ENGINES |

The WITTE Plant iz preduecing large num-
bers of Desel Engines and Dieselectric
Plants exclusively for the War Effort.

They are helping to
speed Vietory on
many fronts the
worldover, and when
victory comes these s
game improved
WITTE units will
be available to all.
Remombor us then,

Slow Speed Heavy Duty

WITTE ENGINE WORKS

I P w U.5. A.
POST-WAR PR_ODU(Tﬁ WANTED

Une of our cliomis, & lar
tharer

T |'I I

Wise, o

don't semd masbels wntll requested

HAROLD MARSHALL hﬂ‘l‘EﬂTlElHG COMPANY

7 East A46th Strost MNEW YORK {17 ]

RADIO PARTS
4 '

Lofayette Rodic Corporation
can supply all standard radie
replacement parts plus a
wide variety of vseful ports
ond equipmen! for non-crit-
ical consumer applications.

Write Dept. 3P3 today for
the free 130-page catalog
of Radio and Electronic
Parts and Eguipment.

LAFAYETTE RADIO CORP.

2901 W. Jackson Blvd. . . Chicago 7; lllinois
265 Peachtree 5t. .. . . Atlanta 3, Georgia

Caky

DIE-LESS
DUPLICATING

Miiay small parta eam be formed withouot

dies, o duplicated seciarncy of 001" with

DI-ACRD  Frecisioin Machises,—Beaders,

Briikes, Bheirs—asaving Moa Hodrs and --i._ﬁf‘ OENDER
Critionl  Materiala. :

i 2 . k
for catalog, or sinte ll' eme ; Wi e

ployed in Wor Production. .
O'MEIL-IRWIN MFO. COMPANY

341 Bin Avenue 5., Minnesoolis 15, Mina, ERARE

SEPTEMBER, 1943

| MAIL

s Amuzmg New Vitamin Offer = e
TO

« Popular Mechanics Readers -

I.l.l.l.l.lllll.l...l

If you are nervons, weak, discowraged and depressed—IT yoo have
physical and memntal dullness, vague aches and palins, poof digesilin,
luick of afnbilicd, craiky dispesition, Faillng appetite—ALL of (hoEd
BYTIIHAALE EiAY resull from lack of Vitamin R-1, 1f you have experi-
gympioma, dus o lock of Vitamin B-1 here
L ETT S TT .« B WY YOU ean (et for vourselfl
x may be shle to do for you in bot 7 days and
. bealth, emergy amd joy of 1iving are mel

at mo cost ot s
Improved In Lhst Cime

OFFER CALLS FOR IMMEDIATE TRIAL

Farget faney vitamin prices. Hend no money. JTast mall the eowpon
afl when yorr fall size boitle of Parr Vitemin Capsules srrives, pay
postman 1,00 ples 0.0 postage. Parr Vilmls Capsieles sontaln
an wwusuzlly generows supply of ol oy e Jopertont Vitambn B-1,
Tt sulssbantinl supplemenis of Vitamin B-2, B, Calelom Pamtod -
wie, Niaeln and other health glving "B Vilnmine, | | woeordiog
tn Parr's famous Vitomin formula. Yo take oo chanees, Eal foods
rich In vilaming amld try Parr B Complex Vioaming o

oI oy oure nod entirely satlsted In every way, il nervous a
I-|.|||I||.'!'\-II1'$‘< Fagpel oub Feeling aml oblier eympioiee which may b
iluie o Jack of Vitamin B=) are not improved, seod Beck the remoinlng

I*aer Vitwmin Copsules snd you will receive DO BRLE your money
buck [or (he asking. Scpd no money, Simply mall the eoupon teday
while I 13 o your minsl

FREE o2
GUIDE BDOK
L ] Exjilaing what vitamlss are , , - hioww yoa L
el aave money op vitaming . . . what

have vitamins to do with sex. Civen
with trial order. Aall coupon iminy,

COUPON TODAY SURE
Parr Vitamin €o., Dept. A-27

— — - —
BOUBLE
MONEY DACK
168 Morth Michigan, Chicago, 1l GUARRNTER

"I pewept }u“r douhle maney FH EArnmiee Henal your Perr
‘u:. T pay postman 81 plas C. sosiare on_ arrival on

SELF ELL u:mr- I enn return the oo pedles in T ddays spd
:.n.l. dakibile nEy nEoey o Fisr (he muki 1 mbso wenddersinng T pes
fokwe o valuahle vilamin ook [res wibh miy omber,  (AFF [Eys
f=wiagre T remid s paamis wilth order).

KAME, P R AP
ijEranl jelakinly)

ADDREES:: i v iy T e rhi bl e sl b b dades i e

CITY s nn BTATE s v evnssssnn e

ﬂ ‘*l.lui -t Illlll.h: Parr Vitamins for &3

Say wou saw it in Popular Mechanics !
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—send my brother the airplanes he needs

HE scENE—Amenca—the home of millions
of decent men who are w:llinu to sacrfice their
hives for freedom.

Suﬂ.l:.f, these ungrudging, unselfish millions who
are giving their lives—surely these heroes are not
only worth praying for—but paving for, too.

Before Vietory and Peace we've got a war to pay
for Arst. You, me, everyvbody,

10%, of our pay? Yes. Every pay dav. At least
A ';II“'IL out L'I'FL'\-I.T} I:iul]:ll.'—.;l I:Iﬂ”:]l._ OuE DF {\L_l'."r
ten. More if we can. We're in this together, So
let's pay for it together.

The Managemene of your company will save
vour 1095 for you, Every time it adds up to $18.75
thev'll pur a WAR BOND in your hands, worth
$25 in ten years, That's $4 back for every §3 you
Pl.lt 1.

Your money will help buy those plancs siseer is
praying for—it will help buy the tanks, guns, and
ships that will ram this war righe down the throats
of the bullics who started ir.

And when the final curtain rings down on the

b/

Axis you'll thank your lucky stars you saved while
you could. You'll feel good all over for having
more money to enjoy the Peace.

The fight is on. The bartle line runs through
every home—every office—every farm. Do your
part with at least a dime from every daollar every
pay day. Do that so you—and yours—can face the
future secure and unafraid.

This advertisement §s @ cantribulion fo America’s cll-aut war affort by

POPULAR MECHANICS MAGAZINE

POPULAR MECHANICS



« DYNAMIC

HEAVY DU

M s ,AM

- ried

vepient, properly  wired

Prass,
penslve machine,

wepaile and Job Welding Shonas: using

If Incxmserienced, woo con ”l”]r
fallowing the prctbcal, smpli

AZINGLY SIMPLE & EASY TQ OPERATE

This portable Dynamie Welder—ensily car=
right to the job—plags into any con-
110 valt
light wircuit—waorks on Iron, Ste
Hronge  anl oiher melsis—|
wiFhl metallle 6nd carbon are sl
larat stnEes—ioes work wou would bhink
winly possaihle with o InFger, Sorc exe

DESIGNED TO DO HIGH GRADE WELDIMG INEXPEMSIVELY

intcannes kg Formers: Mechanics]

uscful That they cannot afford 1o be w|||_.,.1..|n-[‘1.
leam ta do s
bed  ogeerating

DYNAMIC WELDER CO., 2226-B Silverton

Saves
VALUABLE TIME
and MONEY!

Unce you 80w 4 Dynamis in
neration yon won't e withe-
out . Iits simplicie will
SIMAEE g, Iit & year the

EUEEE

Dynamis  only ecosts  you
about Bo oo day.
Comes complete with helmet,

rods, caliles. electrode holder
and cperating  iostraciions,
oLE,

Write today for free priority
nRsistance and patiesirs on
how to gqualify for one of
these amamingly lowspriced
welders. Act  now  while
thoy are RENL availnble. Gt
distakls on our 1d0-gay trial
odler.

COMPLETE

Machine Shogis: Foundeocs! Addo, Generml
Lhar imie find it 80 Indispeosable pnd

vanely of high grode welding jobs b
and Cwelding  instractions  furmished,

—

N -.-_I :'\-u_‘ zy

When Worming for
Tape, Round (oscarid)
ond Hook Warms

You Cannot
Worm Your Dog

WRONG

—you're sure to worm right if you follow the easg
picturized directions with Pulvex (the combinas
tion treatment) Worm Capsules. Here's why:

Your dog can have Turc, Round (ascarid) and
Hook Worms, any or all, at the same time| To
worm for all three AS YOU ALWAYS SHOULD,
especially tapeworms, YOU MUST USE 2
TYPES OF CAPSULES. No single-type eapsule
can expel those three worms, You definitely cxpel
them (including tapeworms) when you use the 2
types of capsules, to be given a few days a art,
in, the Pulvex Combination Treatment Worm
Capsule package,

Worm right; avoid worming wrong for those
worms; use Pulvex Capsules, Packaged two ways:
for puppies, for dogs. Either 50c. Double size
package, T5c. Cuantity discounts to kennela;
write direct to—

WILLIAM COOPER & MNE PHEWS, Inc,
1521 Clifton Ave.. Chicage

PULVEX

Comebinalion Tealment? "—'—-_"‘
Py e X 4l
WORM | 5o

CAPSULES §

0. O. WoOL ALANKETS (USED) , . 52.95
MeCLELLAN SADDLES [USED) . . . 595
U. 5. ARMY PUPF TENTS (USED} . . . 3.50
:'|?"ltlf Used Army Caisson who-ptlrt it

s Pk i e,
322 The, . 1 TIONE R Rl Wit s
Thﬂulﬂd"nfﬁthnrﬂm'sainshﬂilimr,mﬁwr
& Sport Goods for Hunter, Farmer Scout Sead 10g

for 32-pagecatalog returned with first order.
A and N SUFPLY CoO.

4720 LESTER ST. RICHMOND, VA,

SEFTEMBER, 1943

Waiting orders for the dash
Our hero thought he'd take a splash. A
The land’s best bet

Was the Sultan's pet,

But the MP's took a flash,

BRIGHTSTAR

BATTERIES

Youcan'tbuy them as before
When it"s over there' |l be more

LOCKCET

i The Magic Clamp
) with Trigger Release

Unequalled for light fast work, Setling the paoe in war pro-
duction, Finger operated, its long leverage, com-action -
verlts n press of the thumb into & firm, light grip. Spring
tenaion amd trigger tecth hold firm ratchet grip on acrew
which releases Instantly with trigger pressure by thomb ar
finger so that screw may be slipped to any desired position
with a single motion=—uor, may Lc immediately reclamped to
other work of the same thickness without further serew -
justment. Swinging, locking lever, gil sest makes it ahsos
utely “non-creeping’’ and assu firm grip on any parailel,
slanting or rounded surface, F acting swivel with fibre
faca that prevents marring or s ing. Muade slso with fibre
jonws for aluminum and other softer metals. Ask aboot the
complete GRAND Line of Spoed Clamps,

Write for Circular

GRAND SPECIALTIES COMPANY
Est. 1921
Grond Avenue at 'I'r::_.r, CHICAGO 22, U. 5. A,

175



...and every turn of the spindle, as he guides
hiz work lhrﬂug}l many Ilrlzl:fsil]ﬂ uPumliuns,
!'ualp& ]:lring 1|lr"it:hl:u'j,f one step closer.

Hours spent at a lathe may lack the danger-
ous excitement of combat—but the valorous
men on the battle fronts breathe a prayer of
thankfulness for guns, shells, planes, tanks-—
for all the E.lil')erh equipment which is helping
them swing the tide against the Axis.

So the man at the lathe iz a soldier, too, as
he bends his shoulders to the task of pouring
out weapons in an ever-increasing stream. He
faces his task grimly...proudly... proclaim-
ing by the gleam in his eye and the jut of his

jaw that he will not be outdone in service to
his country, and knowing that America's pro-
duction iz a decizgive factor in the war,

To help America "tool up for Vietory,” the
output of South Bend Lathes has been in-
creased (we can’t say how much) in the last
year and a half—giving the man at the lathe
the efficient, dependable production weapon
he must have to win.

“HOW TO RUN A LATHE"

A practical instruction book on the
operation and care of metal working
lathes. Contains 128 pages, 55" x 8%
Send 25 cents in stamps for your copy.

SOUTH BEND LATHE WORKS

LATHE BUILDERS FOR 38 YEARS
SOUTH BEND,
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RADIONICS

* the impossible we do immedialely
the miraculous takes a litile longer”

ARMY SERVICE FORCES —

The Army is ... men ... trained men. .. equipped and maintained. On the
home front . . . in factories and on farms . . . civilians produce the armament
and food and supplies. The bridge between ecivilians who furnish and soldiers
who use...is...the Army Service Forces. Wherever the soldier is ...
whatever he does. . .the Army Service Forces are charged with seeing that
he lacks no essential thing. To fulfill the task outlined in the twenty-one
words above . .. literally . . . the "impossible” and the "miraculous” become
daily routine with the Army Service Forces.

—in days of civilian radio, Zenith was proud of its long
serics of "firsts"—improvements which made radio his-
tory and established leadership in the industry.
—today our viewpoint has changed —materially.
—engaged exelugively in war production, the things we
have been called upon te do—the tasks we have sue-
ceeded in accomplishing, make past improvements in
civilian radio literally look like “child’s play.”
—the work of our engineers in radionics has made the
"impossible™ possible and accomplished the "mirac
ulous.”
*—mark that word "RADIONICS” (with its subdivisiona
— Electronics, Radar and Radio)—it has brought into
*“AYE, AYE, SIR" reality and being, devices which only a year or so ago
In old English,“Aye" meant*yes." came in ll'M:+ "imp-unailfrle" and _"mira-:uluuf}" ?nlcguritu.
It means far more in the Navy. —today Zenith works in the seience of radionics for our

44 ve, Aye, Sie," necatis tht tha armed forees alone,

order is understood and will be —in that bright "tomorrow™ when peace returns—
obeyed. —we can only say—the post-war radios that Zenith will
TheNavyhas given Zenith many produce will contain many interesting new develop-
“orders’ since this war began. e i
Our prompt “Aye, Ave, Sir,” ) ; : i
has, we believe, been justified by —that statement is based upon experience which we
the “intelligence and initlative™ can not now reveal—but you may take our word that
{as the Navy says) with which it 1s a fact.

these orders have been exeeuted.

ZENITH RADIO CORPORATION, CHICAGOD

BETTER THAN CASH

L. 5. Wor Savings Stamps
and Bonds

RADIONIC PRODUCTS EXCLUSIVELY—
WORLD'S LEADING MANUFACTURER




FOU can take it from
X Republic Aviation Corpo-
ration’s chief test pilor jJoe
Parker (befow, right) and the
young fighter pilots with him:
these new Thunderbole fight-
ers, they've got what it mkes!
When you've wrestled one of
these babies out of a power-
dive,you'veea rned aCamel. For
Camels it 15, with Joe Parker

..with men in afl the services.

THEY DIVE AT 725 MPH.

% They may not be what
the docror ordered for a
guiet ride, hut this new
Thunderbolt iighter, buile
by Republic Aviation, is
what the Axis asked for-
and is goinz o not!

ALWAYS
CAMELS WITH
ME. THEYRE
EASY ON MY

THROAT —
THEYVE GOT
WHAT IT TAKES!

THE
# YWhat's it feel MEN WHOD
like? "Well," says FLY 'EM
Joe Parker (at far
rightl, who tests thcse
Thunderbolts, "when
you're diving that fase, you
feel like you were a4 part
of a solid piece of soeel.
And when it's over, | sure
enjoy a Camel.”

IN THE
SERVICE

The faverite cigorette with men in the
Army, Mavy, Marines, and the Coast Guard
is Camal. [ Based on aclual sales records
in Post Exchonges ond Canteans.)

|  TtHE T ZONE"

—where cigarettes are judged

The "T-ZONE"=Taste and
Throar—is the proving ground
for cigarettes. Only your tnste
and throat can decide which
Clgareiie [nses best to You . . .
and how it affects your throat. Based on the
experience of millions of smokers, we believe
Camiels will soit your "T-ZONE" o a T

H. J. Beynolds Toboeeo Compainy, Winston-8aleem, N, G




