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The light in a pilot’s eyes

HERE'S something about a perfectly

performing aircraft engine that makes
a pilot's eyes shine. Unconsciously he is
probably reflecting the confidence he
places in it
He undoubtedly does not think of its
marvelously ingenious construction, the
vital roles played by hundreds of pre-
cision each with its own specific
job to do. No, to him it's one single me-
chanical marvel, with a distinct person-
ality, which he flas learned to know and
respect because he has found it depend-
able in situarions involving life or death.

The Champion Spark Plugs we manufac-
ture for use in aircraft engines of every
size are built with this in mind. Ours is
just one component with one viral job
to do in any engine it goes into. Bur icis
a vital product—vital because it must not
fail. We never want that licht in a pilor’s
eyes which bespeaks his silent trust in us
to be suddenly extinguished by the biner
disillusionmentwhich failure of our prod-
uct would mean.

That's the kind of responsibility we
honestly feel for every Champion Spark
Plug made by us—that is the trust we
have undertaken and will not fail 1o meet.
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SURE AS SHOOTIN, WHEN IT
COMES TO SYNTHETIC RUBBER
8.F. GOODRICH GOT THE
JUMP ON EVERYBODY !

“It waos away back in 1940, Billl
I know the B, F. Goodrich folks
! were selling tires made with syn-
thetic rubber then—hbecause 1
bought a set. More than half the
rubber was synthetic.” That's the
under-sherilf of Junean County,
Wisconsin, talking. Hundreds of
other car owners and companies
joined him in helping o ger
2 America’s synthetic rubber pro-
[~ - - gram started. And they did help
—by proving that tires made with
synthetic could rake it. The
sheriff’s tires went 22,000 miles. *

Your next new car will probably ride on tires

made wholly or partially of syntheuc rubber, |
That means you'll be going o a tre dealer |8
again. So remember who made those tires tested |
under actpal driving conditions almost two |

yvears before the war. If vou do, you'll want 1o |
buy yours from B. F. Goodrich—first in rubber. | |

Synthetic rubber keeps 'em rolling. B. T.
Goodrich is producing fuel tanks, fuel lines
for airplanes and jeep tires with synthetic, to
name a few. That's why everybody can't buy
synthetictires today. Asthissvathetic goesinto I
wartime action the B. F. Goodrich road test |
of 1940 becomes more imporctant to America, ‘
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A few of the many companies that bought
Ameripol tires in 1940 and 1941

Awnina Life lnsvrance Co. . . . Americon Airdines, Inc, . . .
American Can Ce. . . . Ballimore & Ohio Railrood . . . The
Borden Coa. . . . ). |. Caie Co. . . . Gulf Oil Corporotion . . .
Geo. A. Hormel & Co. . . . Ingersoll-Rand Co. . . . Kellogg
Company . . . New York Central iylllm v+« New York Tele=
phane Co. . .. Phillips Petrolevm Co. . . . Pel Milk Sales Cm-p

« + « Railway l:tpn-u Agency . Em:nn'r-
Vacuum Qil Co. . .. Standard and
Swiflt & Compan . Weatern Unim Trll-
graph Ca....no m:m'r athar imporfant come.

panies In_nmmmhin frem coast §o coasl,
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Crescent Snips are
made in four styles,
The Standard Pat-
tern is the most gen-
erally used type and
15 dcj:ligm:d !I]:Ef cuts
ting straight lines
or circles of fairly
large radius. Available in 8 zizes, from 7 to 14" overall
length. The Combination Pattern, designed after conven-
tional “circular cutting” types, will cut curves as well as
mi;ﬂ:t lines. Made in one size only with an overall
length of 12-3/4", The Heavy Duty Pattern is a rugged,
powerful leverage snip for heavy work. It will eut eurves
as well as straight lines, One size, 16-1/2" overall length.
The Cireular Cutting Pattern is designed especially for
scroll work and intricate patterns, Two sizes, 7" and
12-3/4" overall length.

The terms Right or Left Hand Snips and Right or Left
Hand Cut are often confused. A l'{Ji;hl Hand Snip has

a Left Hand Cue, i. e. it cuts to the D‘Eﬂramr‘s left of the
top blade, thus enabling a right-handed operator to see

No. 7 NOTES ON USE
AND CARE OF
CRESCENT SNIPS

the line of cut. The reverse is true of Left Hand Snips.
All Creseent Snips are Right Hand Snips.

HOW TO USE SNIPS. First mark or scribe the work to accurately
locate the line of cut. With the E,utl.ihg edge of the u yper blade

R i——

Maintenance
and Repair
Suggestions to
Prolong Tool Life
drill U;dpum:h a hole of sufficient size to permit entry of

the blade tip. Then gradually spiral out to the seribed
line as indicated in the illustration at left below.

MAINTAIN THIS PROFILE
GRIND BEVELED EDGE ONLY

SECTION
Ay,

REGRINDING. The blade contour of Crescent Snips is
the result of considerable research and experiment. It is
so designed as to present an efficient shearing angle
throughout the full length of the cutting stroke. When

inding, it is therefore important to maintain the
original blade contour. Grind only the bevel edge of
the blade and only in an amount necessary to restore a
clean, sharp edge.

In reassembling the blades, take care not to overtighten
the bolt. This caution applies particularly to Crescent
1412 and U-416 anips. Elade tension in all Crescent
Snips is attained originally by grinding {not springing)
the blades 1o E.lmpn.

COMMON ABUSES. (Overloading, by trying to cut stock
beyond the capacity of the snip, or forcing the cut by
hammering the handles, is poor practice. Cuotting wire
with snips, likewise, constitutes abuse. This is partic-
ularly true with snips having inlaid blades u]tﬂnu;h
sinee Crescent blades are solid forgings and hardened
clear through they are less likely to be dam-
aged by this practice. With intelligent use and
n.urmnr care, Crescent Snips wiﬂg:ntuin their

directly on the seribed line, begin the cut with the metal well back
into the throat of the snips. Stop the cut juat before you rench
the end of the cultin atr:s‘e and repeat the operation by takin

another full "bite™, If you permit the snip to cut clean llm:m;;Ev
on each stroke, a burred or rageed edpe wirl result and it is more
difficult to follow a seribed line. Standard Pattern snips are best
for eutting long, straight lines as the flat inside surface of the
blade acts as a guide.

When making short cuts of limited length, open the jaws just far
enough to permit the desired length of cut. Then cut through with
one stroke to the end of the blade. To eut an inside curve, first

CRESCENT TOOL COMPANTY, JAMESTOWN, N. Y.

2A

clean shearing edges for a long time, Keep
joint ciled at all times. Prevent rust by occa-
giunnl]jr wiping with oiled cloth.

REPAIR PARTS. Bolts and nuts are available
for all Crescent Snips. Snip "halves™ cannot
be supplied as they must be made up in pairs
and matched at the factory.

MAIL THE COUPOM for free reprints of this
series of 10 informative ads. Indicate whether
wanted for bulletin board or for 3-ring binder.

Crescent Tool Co., Jamestown, N. ¥. At
Please send your ™ Tool Notes™ Series
[] for Bulletins [ for 3-ring binder

Namae
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H. H. WINDSOR, Founder

Next Month

' ANNAPOLIS is at war. Among
the staff men who are train-
ing our future admirals there are
veterans of the battles of the Coral
Sea and Midway, There is still
glamor on the parade grounds of
the U. S. Naval Academy, still the
time-honored traditions of the
midshipmen who toss a penny for
luck at the Tecumseh figurehead
as they head for an examination in
“seamo.” But glamor is crowded
by hard work from 6:15 a.m. until
taps as the boys cram a tough four-
year course into three solid years.
Visit “Annapolis at War” in the
Aupgust issue and watch next
vear's crop of ensigns fire big guns
and tin fish in Dahlgren Hall

Plant Magic

UBBER plantations in the
Missizsippi valley? It's not so
preposterous as it seems, Tropical
cryptostegia, a latex-bearing bush
transplanted to California, died of
frostbite one night—but one test
patch treated with colchicine sur-
vived. Perhaps the plant magi-
cians have found a way to breed
frost-resistant rubber trees. An
August feature, “Plants Grown to
Order,” reports this and many oth-
er miracles of the plant chemists,

Tank Busters

DINDS.&URS had their day, but
more agile beasts wiped out
the clumsy monsters. Now it is the
turn of the multi-ton German tank
—facing extinction as the fast,
maneuverable Yankee tank-bust-
ers and the British fighter planes
unleash their armor-piercing
shells. Qur tank destroyers pack
the knockout punch, an account in
next month’s issue reveals.

H. H. WINDSOR, Jr., Editor and Publisher
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Hospitals Under Fire

FIGHTING Yanks get the world's best medical care,
and that's no idle boast. In one group of wounded
Americans, more than 99 in every 100 recovered. For
every 125 fighting men there is a doctor—and an August
feature points out that our goal at home is one doctor
for 1,500 civilians, while England has a doctor for 2,700
civilians, Germany one for every 12,000 civilians. Blood
plasma, the sulfa drugs and an “assembly line” providing
quick treatment in the vital hours immediately after in-
jury are three factors in the remarkable medical record
our 53,000 military doctors are setting.

"“You Can Do It Better With Gas”

FROM an unwanted byproduct that was piped away
and let blaze, natural gas has emerged as one of Amer-
ica’s richest resources, Dr. Gustav Egloff, noted petrole-
um scientist, in an article next month tells of the varied
uses now made of natural gas—as an anaesthetic, as a
quick-ripening agent for fruits, in the manufacture of
synthetic rubber and plastics and aviation gasoline. It
can be processed into food, or into the most desh‘uchve
explosive known to man.
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CLEAN OUT THEENGINE OF
YOUR CAR WITH PYROII.

Now, before the heat of summer comes, clean out the engine
ol your car with Pyrodl.

Ho fussing or bother. Merely ndd o pint of Pyroll to crankoose

oll.  Pyroli's benofits work while you drive and while your car
Is idie. Wh -ncugh.ﬂk:ll is d;niutd.. yuu#
VICTORY qugll ll:tl'.‘ﬂ:l.'l;l nse mod & eleal

- SIZE ;i-"ﬂ.lHrl.lmr parts u
IIT.
CUNCES -?Ia.l.d.ge :1.:111_ ri=on mod dirt. Unless
take :r.lz:ld. care of VOUT car, these
rontaninntors accamuinie eosily,  Bul
T Ll keeps them from n'ultlmlnﬁ: [T

rded constnntl
roll  clesns o
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AUTOMOTIVE
SPARK PLUGS—
buile by AC since
1904.

m warded tothe men and

wamen of AC on September
2, 1943, for outitanding
achirvement in producing
for Victory.

You REMEMBER “'Suzy-Q" —famous
Flying Fortress that destroyed every
Zero artacking from the rear. She
was one of the first with .50 caliber
tzil "stingers"—like those AC has
been building since nine maonths before
Pearl Harkor,

Aerial gunners know that the shareer-
ing blast of those machine guns must
be “on mp" all the time. So, those
guns are cleaned, oiled, and adjusted
after"every trip aloft. Marvels of pre-
cision workmanship, the guns never-
theless need service to keep them
in fighting trim.

Expert Core for Your Spark Plugs
The same thing is true of
the AC Spark Plugs which
fire the engine of your car,
truck, or tractor. Symbols

:ﬂg y

MACHINE GUNS
—built by AC since
nine months before
Pearl Harbor,
{Mounted in Martin
bomber, )

e -

of quality and perfformanceto millions
of motorists; these plugs need clean-
ing and adjusting every few months,
This service is easy to ger. Every me-
chanic—everywhere—renders valuable
conservation service, This is being
augmented, now, by trained AC serv-
ice men who are carrying to all serv-
ice organizations the latest methods
of diagnosis and repair of AC prod-
ucts. ([ The panel below indicates what
this service is, and why you need ic.)
We urge you to follow the simple
suppestions—to  save gasoline, oil,
and tires.

YWhen replacement is need-

ed, select AC—and be sure

of complete satistaction.

AC FPARK PLUG DRIVISION
GEMERAL MOTORS CORPORATION

OIL FILTERS —Slow drive

ing accelerates the
formation of soot and
carbon in engine nﬁﬂ.h

If not constan

tered from che oil, chis
dirt will clog pison rings,
ﬁhichﬂn.us?l n{i'l‘ i ms:
Fumpion o &

- your odl Elglde-
ment whenever dealer’s
AC Ol Test shows that
your ofl is dirty.

SPARK PLUGS—Dirty or

wora plugs waste a3

much gas as one cou-

pon in ten. They also
canse starting which
weakens your bateery. Under

pt slow driving con-
Siriu:l. have your plugs
cleaned and sdjusted every
few months.

a AIR CLEAMERS—A dirty

air cleaner increases

miles, it may be worm to the
peintwherescheck-upisdue.

gasoline ¢ prion
because it chokes down the
How of air into the carburet-
of. Your air cleaner should
be rinsed whenever your car
is lubricated.

FUR PUMPS— Practicall
trooble free. Bur, if

yours has o in use
thirty or forty thousand

ummﬂmun—-&pud-

ometer, gasoline gauge, oil

pressure gauge ammeter, and

u:s:nluu gauge ,:I&m

ne service. But, if ch
ivetrouble, have ﬂunmg
F af SmCE.

BRING VICTORY QUICKER—BUY U, 5. WAR SAVINGS STAMPS AND BONDS
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NDREDS of thousands of
white collar workers have
put on war overalls for the du-
ration. Millions of both white
collar and overall workers have put on uniforms.
Hosts of home women are patriotically taking
jobs,

After the war, millions will be coming back from
army, navy and air force to civilian jobs; great war
materials factories will be re-converting to civilian
production; old peace-time functions of business
will be springing up—~where will you fit in the
gituation?

If you are wise, you will look ahead and prepare.

. You will not wait on chance. You will analyze the

probable conditions in peace employment, decide
where yvour likes and aptitudes fit best, and get
ready. You will decide whether your best opportu-
nities lie in production or office or store. You will
determine whether you wish to work for someone
else or develop a business of vour own. You will
train now to be above the average and,
therefore, surer to get the opportunity
you want after the armistice,

MNor will you wait very long. Nobody
knows when this war will end or how scon
this problem will hit you in the face,

WHITE COLLAR
or OVERALLS-

Which will YOU wear
after the war?

major fields of commerce and
industry,and we have gathered
a wealth of information about
job opportunities and re-
quirements. That information is at your service.

We Can Help You Prepare

And when vou have decided what field of work offers
most to you for a life career, we can help you pre-
pare for it—quickly, economically, thoroughly, in
your spare time and without any interference with
your present work—if it is in the list below. A
48-page booklet on the field of your choice, discuss-
ing the field and our training for it, has been pre-
pared to help answer vour questions. The coupon
below or your letter will bring it to you, without
cost or obligation.,

Do not delay. Whether the war lasts six months
or three years, now is the time to make sure your
preparation for postwar success shall not be “too
little and too late.”

c[)a Sﬂf é’ é?xfeudian uniuerdify

_/4 Corredpand’euce q.gnéfifuﬂan

DEPT. 7&4-R

CHICAGOD

I want to pick my carcer for after the war and get ready for it now,
Send me your free booklet on the field I have checked below and full

We Can Help You Decide

If you have some question either about

O Foremanship
O Bookkeeping
O Business Law

information about your training in that ficld.

O Industrial Management
O Accounting
O Law: LL.B. Degree

A 0O Executive Management O Traffic Management
e sppscmitien e ot o om ¥y s et
fitness for some particular one, probably
we can help you. In our 34 years, over one i com L A e e g o
million adults have enrolled for our train- ~ Presest Jobo oo oo
ing, we have built training courses for many Advnn o S T e e e e e e
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TAKE MY ADVICE -

Priority regulations prevent
many civillan customers from
purchosing new fire extin-
guishers. Army, Navy. war pro-
duction plemts and others
classed as essential to the
war effort must come first.
Prolong the life of your ex.
tinguisher by keeping it
filled and in first-class oper-
¥ ating condition.

‘* Your local Fyr-Fyter distrib-
: rr utor will ba glad to call and in-
) spect your equipment. 1f there
¥ is no distributor in your local-
ity, copy name, size and type
of your extinguisher frem the
nameplate. We will gladly send
complele service informaotion.

THE FYR-FYTER COMPANY

Bayten, Bhio

FOR YOUR
FUTURE!

E Air Force officers foresee a

great future in the sky. Pre-
pare today for your place in this
future . . . when you'll fly your
own plane or make aviation your
vocation.

Take aviation subjects at night
school, study aeronautics at home.
When peacetime comes see your
Pipﬂl‘ Dﬂﬂ]ﬂr i.ll-'l.ll learn to ﬂ}- Hﬂ Innla.sa’ Frnd.ltiuI
can teach you with as little as means
8 hours of dual instruction in a

Piper Cub. | More Jobs for MACHINISTS

and bigger pay for men who know their work

big b d ref i the
. Send Taday for Your B Pyl byaplag R ok
HOW TO FLY" Booklet] | it inmachineshus monk Toke ovapiaesof o oo

increape your efficiency, with

The AMERICAN
MACHINISTS' LIBRARY

B 2368 pages—251E NMlustrations
: (A ﬂ—hlnrﬂ hum--!hllr course and refersnce llbrary)

'l'hh llbrary of machine shop practico was written for cal men,

ﬁ_lvea yoil Lhe besr methods for every kind of machine shop work.

ully cxpinine Iathes, drills, aod ocher muochine tools sod thefr

1 n:nra.r.dnu, hutomatle serew mwmnes. apeeds and [eeds, gear design

i production, jligs and Axtores, punch and die work, metal surfac-

ng. &la., ete. Flalnly wriltten—ermplecely instrated—ihe best kind
of help to the maching shop man who wants o advance hlmaslf,

Mo monesy down—speclal price—esasy payments.

Prepared by a
cerhflt:nlt.:d

izht instructor.

earl explains
basic Hight prin-
ciplea, Send 10e
for booklet and
Piper catalog to 22
cover postage-
handling, Piper
Aireraft Corpo-

ration, Dept.

ok Pt et Hsle sl s ki daboniie o T
Have ;?’ B | EXAMINATION COUPON i
'J i | McGRAW-HILL BOOK CO., 330 W. dind Sit., New York =
% ] Eend me far ten 4-,-* examinpilon the American Machinists® [
] Librasy,

.- a.w:’m‘{na:li.::‘.lf‘:‘;& Lol ‘,E:E'a’:é.’I,:‘.._::“ L _';'."u_ :f:...'.'.ﬁ i
write p #ITmrnlﬁn all I:il:rlll '.l' i P 1
1 ] A e A s L T e i e o g S L] :

R DL e S e S P R R S
POIMTE THE WAY TO WINGS FOR ALL AMERICAMS LELn g B e e S Y e g pag g 1Y 1
- l R RO - g v om0 R R e e e B e =
Bay you saw it in Popular Mechanical il By A A L S Al B P et
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INTERNATIONAL CORRESPONDENCE SCHOOLS

HELPING TO TRAIN AMERICANS F

BOX 5666-J, SCRAMTOM, PENMA.

Without cost or obligation, please send me booklet and
the course fefore which I have marked X:

[ Air Brake

L3 Alde Clanditioni ng

[ Airplane Dirafting

O Arohliactursl Dirafting
[] Architesturs

O Aute Engine Tune-up
3 Awtes Techalcdan

[ Contracting and Buoilding
O Cotton Mensifaoburing O Marine E
Digse] Engines

0 Electrical Engineer

[ Elestrician ") =

O Eleotrical Maintananos

O Foundryman [ Hoaling
[0 Heat Treatment of Matala

[] I'iastios

-

ulp anad

[ Clost Acoounting

O Civil Bexvicn O C. P. Ascounting

TECHNICAL AND INDUSTRIAL COURSES

Managemant of Inventions

L]
L Meshanlesl Deafting
O Elsotrieal Dn!lln;l [0 Meshanical Enginsering

Ll T'ablic Works Engineoring

Tesding |}
U Bedlarmaking O Highway Engineering [0 Radio, General O Telegraphy . [ Telephony
[ Pridgs Enginseri . 0 House Flanning O Radio Operating L Textiln I aE
O Chamist 0 Coal Mining O Industrial 3Matslluree O Radip Servicing 0 Toodlmaking [0 Tool Diesign
0O Ciwil nering 0 Locomotive Engineer O I K. Bection Foreman O Welding, (iaa and Elestels
[ Concrete Engineering O Machiniat [ Imspector [ F. R Signalman [0 Refrligesation [ Woolen Manofasturing
BUSINESS COURSES
00 Aeeonnting 0 Adwvertising O Colloage ratory [J First Year College O Rallway Foatal Clerk
O Bookkesping [ Clommenere O Foremanshi O Fromch [] Saleamnanahip
[ Business Correspondenon O Commereinl Nustrating 0 Goed En.ui [ Secratarial [ Bpandsl

[0 High Sekoal
O Managing Men at Work

Oxe great American army is still open
for enlistments! It's the all-important
army of trained men — whose specialized
knowledge and skill are helping to win
the war today, and will play a vital role
in the victory world of tomorrow!

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

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

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

FREE!

Mall coupen and we will
send you free sample
lesson In Shop Practice.

SPECIAL
TUITION RATES
FOR MEMBERS

OF THE
ARMED FORCES

*

OR VICTORY

full particulars about

[J Banitary Engineering

heet Motsl Work

hip Dieafting

O Bhipfitting O Skop Practios

[ Suanm Elacstre [0 Steam Engioea
[0 Steam Fitkting

O Structural Drafting

O Structurnd Engineering

O Survering and Mapping

i o8
el as

O Flumbing
Papar Making

[ Bhowenrd and Bign Letiering
O Tradbs Mabagpemait

O

HOME ECONOMICS COURBES
0 Home Dressmsking
[J Professionsl Dyesamaking and Designing

O Adwance:] Diresymaking
0O Foods and Coakery

O Tea Room and Cafeterls

Munagament, Catering

Cenadian rﬂf::nh afnd coupen fo Indernationa] Corroapondence Rehools Canodian

Ldmiited, Meonfreal, Oonado

itlah residents pend cowpon fo L O, B 70 Kingseey, Losdon, W, O, £, Englond
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9A



Do you want

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

o A Sung s, N D
Optomseiry, Embalusing, Chtrapody, Lae, a.r-e&cim;r:'i

oo OF get an Office Position?

anywhere, you practically MUST finish High E-I!IHH;II
Yuu can complete our eimplified High School ©
Ume at home, na FAST as your time and abiuuu
p-ermll. I!.ﬂllimﬂ'l:l.t- to realdent achool work— parcs you for
IL&EH fessional mlnaﬂnn&. bustness,  Induastry,
BT-! rl texta furnlabed loma, Credit for H.8. siblecta
alrandy completad. Sin aaubiu orls I desired. Low tultion, casy
terma. Amerienn Behoal, r.ﬂm eat, 1897 —andoraed %&duca-
tore. Fiolsh your high school educaticn NOW. Writs TODAY |

High School Course
at Home Many Finish in 2 Years

B American Schaol, Dept. HBAS, llﬂnl Avi. al 58th S, Chieago, I
ntlemen: Bend me FREE Information eovering apeclal traln=
1 Ge Re E |
. ing In subjects checked below, Mo obligation on my parl.
COHigh School Course [vesel Eagineerin
: [w] ¥ :l!:ﬂcti'm;:“?ﬂ?' for 8 :fniﬂni Enﬁd Design
anufacturing or men &k women
OArchitecture and Bulldin OFlastics
= DAuvtomotive Englnoering s OFrivate Secretary
CBusincss Management OMechanical Engineering
B OElectrical Enginesring Aviation OHadio
OElec. and Gas Refrigeration Salesmanship
= DAlr Conditioning Ofhipbuiiding
[ ]
. Nase i S e T T e e T B b L kR
! Address

AVIATION

FOR YOUR CAREER
PLUS WAR SERVICE

AT THE SAME TIME

Balors you are 18, MAKE YOURSELF THE KIND
OF MAN THE AVIATION INDUSTRY OR THE
AIR SERVICES WANT ... THE EIND THEY
CANNOT DO WITHOUT . . . so you can AD.
VANCE RAFIDLY. Since 1928, Curtiss-Wright
Tech has been lpul.‘i-l!'.:-inlj in modern and pro-
gressive tralning for Asronautical Enginesrs and
Master Aviation Mechanics. (Mo lying inwvolved.)
Weite for full information. Include name, address
and date of birth. Dept. PM-7

CURTISE WRIGHT
TECHMICAL INSTITUTE

GRAND CENTHAL AIR TERMINAL
Glendals (Los Angeles Co.) California

7

LEEODL B AERRNRETICY

THIE TAWELE

IVERELODEN ATIATEAN HEAT PLIRIRGEIZELR

10A

DRAW for MONEY

Be An ARTIST!

PREFARE TODAY FOR THE
FUTURE THAT LIES AHEAD

Trained Artists Are Capable of Earning
$30-550-575 A WEEK

Use your spare time te prepare for a profit-
able Art career! Start training at home, new!
It's nl.eaum and inmﬂlin: to study Art the
W. B, way COM RGIAL ART, ILLUS-
THATE G, EAHTDGHIHG-—-;II in 0‘\-]-. oom-
|}'|ﬂ.-|;| comirse. N previous Arl experlence neces-
ry—we feach you slep-Ey-arep by o practicsl
hnrne Muﬂ{ mt' ol Iha1. has trained thwundl
sinee 191 Weris bieban for -'rn- FREE
BOOK, “Art for Plonsure & Proft—tells oll
byl D course, scorvico—and interesting
opportunities for you in Art. State age.
WASHINGTON SCHOOL OF ART
Studie 1LITF, 111515th St N. W..Wachington, D. C.

ENGINEERING > Wonas

27 MONTHS

Courses in Aeronouileal, Chomleal, Civil, Electri-
INDIANA cal, Mechanieal, and Radlo Engineering. Ome-
year courses in Radle and Drafiing. Approved by
TECHNIGAL ©T-A.A. Prep courses without added coat, Lew

tultlon, ﬂl‘.{fsia imilustrial ullnglt::'. gnbutrlgnlga;u
eafn pa ving eXpénesi. nler B T
BOLLEGE 3. "k june.  Catalog, ;

573 E. Washington Blvd.,

I'VOICE/

Results GUARANTEED

Wa badld, stténgihen il voeal orpane—Ael with snglng Misomi—hot
by sound. ssissdifieally porrect slient and voonl exervisss aad sbeslotely
-Illim somplete stlslaction with resulis. Weils for Voics Book,

REE. Bent to no one uxder 17 yemes obd unloss signed by perenis

I
FERFECT 'II'DII:E INSTITUTE. Studio B-135, 64 E Lake 58, Chicago. 1L

Ft. Wayne, Ind.

Tan SHIH? Make Up FURS (&2

et hu

Be a Tarxidermiat. g [un. Weteach
you at Home, h‘nun" Irds Anlmifs, F'wl! Htﬂdi
a-ﬂd Fish. Bave i LF

MAK L
Hig asparelishe pr 5

LB s e o
a Ctirws, & puge.
FREE BO DK 3™ 100 same piciuce ua.."n“u.

3 TODAY < Fiais. Migan] 4
unnﬂiw STLAM SCHOOL u; tﬁ'i;tn [ l:ﬂif:-:. 3::“ Qmaba, Mebr.

ELECTRIC BILLS TOO HIGH?

Sond at once for remarkalde book that has shown S0 mony how to
gave a8 mich 88 14 on electric bilis, Contains SELDOM PURLISHED
INSIDE INFORMATION about electric meters and bills, Book MUST
cut your eleciris hille or relurn it aml got your money boack. YOUT
RISKE NOTHING! §1 posipald ar C.0.0, plus postage.

PALMER & PALMER, Dept. €, 10 E. 43rd 5¢.. Mow Yark City
BTUDY AT NOME for FERBONA L SDCCERS and
LARGER EARMNING Al yemrs expert inetrsie-
tion—over 100,000 students enrolled. LILB, Degres
nwnrded, All texts furnished. paynEts, Hend
for FREE BOO K =—"'Law ami Frecutive Guidanee."

AMERICAN EXTEMSION SCHOOL OF I.ﬂ.'llul'
Dopt. 3-8, A Eaxit Huron St.. _Ehicaga, 11

THE PLASTEX Tndosiry needs manufaciurers on small
scale mnd for LIE production of Lainp and Clock Siases,
A CQoods and Noyelties in Flastex and Marble imita-
Experience UNNECERsary. Lac materiapl makes
_|_,.. 10c store sellers, Hubber moalds fernished for
padiaction. Small invesimenl I-r||'"-|fs. oo Peilrm.
jF HOW PLACING BIG CHAIN STORE ORDERS
Ambltious men have chanoe
Our FREE booklet will interest

21
UFF
WITH MANUFACTURERS,

for real mry:n-:-'n'y
mnd heneflt

Pli!TEKINDUSTH‘IE! Dehl P.1035 Washimplon Ave. , Hew York, MY,
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AUDELS AIRCRAFT WORKER.....51

Answers Your Questiona on l—ﬁl.ren.fh Materials, Terms, Parts.

2—Rlurprints, mtl% Ii:n'l E—Hl.memﬂl.u. How to Flg=

uré, I—Layout & Be 5 & Machines. &—Riveting,

ﬂﬂyl Welding & Hints, T—l-ahriﬂ.tlnn Angles, oo, Ii-—-ﬁuszm-
Fuselage, Wing & Final—Hmw to Use Tools. f=—Tah

Datn, Symbals, Army & Novy Specifications, ote. 241] Pages lllLu

AUDELS SHEETHETAI.
PATTERN LAYOUTS............ $4

Devolopad Exparts for Sheet Metal Workers, Layout Men &
Mechanics. A Practical Eneyclopedis in 10 Seetlons, size T x 10

x 3—=1125% Puul—d-bﬂ Layoute=—=1800 Tilastrations. 1001 Key

Facts. Fully indexed for ready referonce in snswering your layout
roblems. Covers all phases llmu mvl:.h.! 'm;lrk I.p{:l.wd: ng Pattorn
utting, Pattern Development

AUDELS SHEETMETAL "o'l"ﬂlI{ERS
HANDY BOOK..................5]

Practical Inside Information. Fundamentals of Sheet Metal Wark.
488 pages. Illusirated. 11 sections. Clearly written. Essentlal &
impartant focts, figures, polnters in everyday language. Def. Index.

AUDELS WELDERS GUIDE, AR 1

A conclse, practical text on operation & maintenance of all weldin
machines 'rur all meehanics, Over 400 pages, illustrated. Coverd a
methmds of electric and acetylene welding including alrplane work.

AUDELS ANSWERS O
BLUE PRINT READING..........52

For Mechanles & Riallders, Cwnl |.II Il rul' hlw annL reading
Including ehip & alrplane, 378 p

AUDELS NEW MACHINIST &
TOOLMAKERS HANDY BOOK...$4

Covers modern machine shop practice in all iga braoches, § prac-
tieal books in 1. New from cover Lo eover, Tells how to sob up &
mw lathes, serew and milling machines, ahapers, drill preases

nd all other meching tools, 1600 pages, tully itlustented, & x 'li‘.i
:I! 2. Indexed B poctions, 1=—Modern Machine Blmp Practics, I—
Blue Print Reading & How to Draw, 3—Calculations & Matho-
malica Tor Mlﬂllﬂ{lll d—Bhop Physlics, S—How (8 Use the
Hllda Ruiu. 60 chapters. Easy to read and understand A shop

AUDELS MATHEMATICS &
CALCULATIONS FOR MECHANICS 52
Mathematics for home study or reference, 700 pages, 560 1llus,

thtlcal mathematies [rom begloning. How to fgure eorrectly.
eorreet methods eovering & complote review, T1L & Indexed.

Allll ELS AUTOMOBILE GUIDE... 54

A practieal quick ready reference book [or auts mnt:J‘llnl['l "gervica
men, operaiors & owners. Explains theary, constroctlon & servie-
ing of modern motors cars, trucks, buses & sute type Dlesel en-
gines. 1540 pages, fully illostrated. 65 chapiers. Indessd.
standard book for mechanica, New Agld drive covernd,

AUDELS DIESEL ENGINE MANUAL. 51

A practical, conclse trestise with guestlons and answers on
theary, ration and malntemance of modern diesel engines !.n-
cluding Gieneral Motors 2 eyele Diesel 3854 es, fully illus.,
flexible bloding, pockst llzl:l .-'lll detalls plain ronsght out, this
bosole 18 of exireme valoe englneers, operators & students.

AUDELS RADIOMANS GUIDE. . ... $4

A key to the practleal understanding of radle including Frequency

Modulation, Television, ote., Alreraft & Marlno Radio. For redlo

efglieers, berviceiien, amaleurs. T72 paged. 400 Illustrallons &

llli amd. Photos. Reviow Questions & Answors, Beference Index.
enile. elesr, concise.

AUDELS HANDY BOOK OF
PRACTICAL ELECTRICITY .....54

For malntenance engineers, electric’sns & all eloctrleal workers.
1440 PMages, 2800 Iilus. Covers Imporiant eléctrics] Informitiocn
in handy form—Iincluding Marine Wirlng, Hadlo Principles,
Welding. Indexed. .ﬂ.[{aﬁmlnrlnliulund:uundln;uhlwlml.tr

AUDELS CARPENTERS & BUILDERS
GUIDES—4 Vols. ........

A practical (lustrated trade assistant on mud-m murtru{:tinn for

carpenters, jolners, bullders, mechanles and oll wosdworke 4
'mh. lﬂ-l‘.iﬂ' pages, IT00 llljlluitlrl;imn. fexible covers. Each mlum-
AUDELS PLUMBERS &% STEAMFITTERS

GUIDES—4 Vols. ............ . 1.
A Practical Trade Asslstant & He Ralerence. El:pll.inl !.n plain
!-nru-“ & by clear lllustratlons, disgrams, charts. he, ple-

rinciples of modern plumbiln ncklce imclo i:rtz arina
1': itting and Alr l'_'nndllf f E;CII =—=1870 Pages—1642
!p: .Eu Val. Pocloat H1u. Bald irltu!,r §1.50 a Vol

AI.IDEI.S WIRING DIAGRAMS. .. ... $

210 Pages. Illustrated. Gives prastical I'l-cu on nirl.n.t of elec-

trieal apparatus. It lains cleatly in simple language how to wice

ll:ll):l.l'll.‘l.l.'l- 1|:|r |.|:|:1 I_'r |.1'|. .I!nldl of eleciriclty. Esch d!.n‘.rl.ln i.l
ly Endorsed Pocket Com

AI.II'.I-ELS EI.ECTIIIDHIC DEVICES. . 52

Tells What Tou Want to Enow About Electric Eye. Easlly I"m!nr--

Covers photo-electric eells & their appliestions. Liflers,
Huminatlon, frequencies, voltage, phot ubﬂ. Ohm's Law,
wirlng disgrams, otc,

AUDEL, PUBLISHERS, 49 W. 23 St., N.Y.

JULY, 1943
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(DRAWING

AN AUDEL GUIDE IS A GUUD FRIEND!

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

reassssCUT HEREemsm ==

IMAIL ORDER

| THEO. AUDEL & CO., 49 West 23rd St., New York
Please mail me for 7 days’ free examination the
B books marked (X) below. I agree to mail $1 in
] T days on each book or set ordered, and to further
mail §1 a month on each book or set ordered until
ave paid purchase price.
Iin id ha

a J I I am not satisfied with Guides I will re'tum them,

O Audslzs AIRCRAFT WORKER
1 Audels SHEET METAL P.lﬂ'l"lllll Lh"l"ﬂl.l"l'l P
1 Awdels SHEET METAL WORKERS Handy Book
DAudels WELDERSGUIDE . . . . . . .
Audels ANSWERS on BLUEPRINT READING . .
[ Audels MACHINISTS & TOOLMAKERS Ha Book
] Audels MATHEMATICS and CALCULATION .
Audels AUTD GUIDE . e e e
DIESEL ENGINE H.I.HI.IAL . e .
SHIPFITTERS H.-a:ll'trl-ml: e
RADIOMANS GUI ¥ e e z
udels MECHANICAL mm?

H nﬁ Book of PRACTICAL ELECTRICIT'
udels CAR and Builders Guides (4 vols.)
Audels PLUMBERS and Stoamfittors lll.llllu (4 vol
Audels WIRING DIAGRAMS | . oo

e rhdnﬂ

ILLWRIGHTS and ics Guide |

echanical DRAWING Course . . .

CTRONIC DEVICES . . . .
Guide

nocrs S raAr D e
schanical DRAWING and Design . .

B

O

1
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Know Elutrieity as
Know It—and Get an Expert's Pay!

Experts

What nbout your future? Who s safe today? Surely not the man
who 18 contented to stand stllll Enow your Job thoro ¥=—Dri=
E:.m yoursell for jobs ahead. To do just thls thousands of men

The Croft Library of
Practical Electricity

Tha Crolt Libeary s & som sipirleal sduestor, i bs founded o
20 yeurs of !hH'I'JIIHI setuslly
T L srver with IIIE

atiaabed and

W -umuu—u-mahl. 'w-n-ln mﬁummlmm
[ youm il o kg the books, ssnd 3200 In ten days halpnos st ihs mets
& monih Bead the coapsn NOW and see Ube Dobke [ar

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

4

EXAMINATION COUPON

]
]
MeGRAW-HILL BOOK CO., 130 W. &Ind St, Mew York I
hﬂﬂm:uuﬂﬂﬁi&ﬂl“ﬂurﬂl‘m&d 1
v, 1 mtpiaeasey T il e dou S50 in 10 8 mad 3110 g
4 i 150 i ) Hirvasa :

1

1

1

e @ t write plainly s

-
4

* Get In at the Start—and Grow

Plastics i=s a new industry which the nation's war
neads is foreing to quick maturity. Already Plas-
tics are indispensable in practieally every branch
of the Service—Aireraft, Ordnance, Chemical,
Marine, Signal Corps, ete. Opportunities T Nearly
evarything, from homes to elothing, from gadgets
to tools, will be affected by Flasties,

Spare Time Training Now Ready

The time to get started is now. You ean prepare
at home, in your spare time, to take your place
in an infant indostry that even now is leaping
inta prominence. A new, practical tralning plan
is now ready to help you realize your ambitions
and build your future security. Act now. Don't
delay. Mail this coupon today.

Hend ma FREE information covering gpocial teaining in
uuhiuu checked below, No obligalion om my part.

Plastica Cost Accounting
l‘.lecl:rjulnn ineering Tor Manufecturing
Drafting = Dﬂlin AutomotiveEngineering

for Men Architecture & Bullding
o D‘I'EI'EI Eﬂtlnﬂului Stlillﬂhultdlni
Mechunical Engineering B ness Management
EI Aviation 0O Radio High School
Nawnie
Addreas

TAMERICAN SCHOOL, Dept, PB43 T e
Drexel Ave, at 58th St., Chicage, 11l

Quick! Get into
DRAFTING now

Learn At Home From An Engineer
With industry working feverlshly—ihe fAebd
for DRAFTEMEX is bigger than éever! Get
into & betier job with more ey and fas-
cinating, pleasant work. 1 will train you
“ at your home in your spare time nntil you
are holding a better paying position as
Diraftsman. My practical teaining in drmft-
ing also includes a working eourse In Indus-
trial Designing valuable on new produocts,
ineludin FAWINgG {mproving, restyling and modernizing—all
tabie. el 1‘,1, you g Sstremely  important and profitable to
piee—urnished frep draftamen. Write for full illosirated de-
with course, tails and booklet, Give your age.

I’HMHEE_II' DOBE, Divislon B33T Libertyville, 1linols

..M'I o rlr1.|nr

~STATE COLLEGE

H 5. Ilegree in 27 Hnnﬂll

Eracioi, i|,|||||l|||

Becretariol
MEN AND WOMEMN=3 yr, high schon

Fludents Iuull g r-u':-r-i 1.-.
lz

» THE COLLEGE OF SPIFDI"..H MASSAGE
100 E. Dhis 5., Dpl. Bid, Chicags

Inventions Wanted
Patented or Unpatented

Inventions éan now be gafely sold without patent-
ing expense. If you have a practical, useful idea
for sale, ecither Iil'li:-l.‘ll,;l:l'.UKI or patented, write
Chartered Institute of American Inventors
Dept. 4, 631 Pa. Ave., N. W. Washington, D. C.

AT HOME?

Learn to eolor photos and miniatures
ofl. Mo exparisncn ol I
g ey gl

MNATIGM A DL
1318 Mich i-nlnulv-I..- ‘Il“:ﬂl‘-‘clgll

Ehicags

rite now for onr Fres Bosk, “[low i
j |' ins =
104 beutifnlly & o)
mame bemuli wE I\.Illrn l d » i
Wi |-..| |= Yor .Lm.u writing. Write todar. men poind

THE TAMBL YN S
441 Ridpe Bublding, g kel ;EHMNI:'I:‘EI:.I :10‘.

FIERE ARMS AND LEGS!
Light; correctly ftted, strong and coms
fortable. Naturnl appearance,
Braces for wmll deformities.
Beisntific design. Fair Termas,
Gl0-3rd Av. 8., Minneapolls, Minn,

BUCHSTEIN-MEDCALF

Burse lfonun

Koty i Elerlra Name, Echer

PROTECT waluable tools firom I:"lldﬂl!l mn-:l
L l’.ll. !m:mw-.rﬂ fll.l.1.|"‘.‘| Edche FIRN

I'|I-q,| I"1||'.|| 3 R wrl e
cil. Tiush |..1|!r-r Erethin iy —bnd
mare when these are g
MOHI\'I Pay I| etman 81040 'il'l 1 - firw
eomie postage on delivery. 1.‘- Ly
I;!l:llull"\' Ismi If not dellzhiod. [|E‘f|'ﬂ

tekher, Dept. P800, Strador Ave, Cinelnnath; O
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510 a Week
in Spare Time
"I repaired some Ha-
dio sets when | was on
my tenth losson. 1 renl-
ly don't see how you
can give so much far
au.t:h a small amount
n.l} lmnda LLT
have
1l.'l I mh—
OHN JERRY.
nmath 8t., Denver, Colo-

1 esnnial divilgfe any

inl'ﬁrmnuou iEI- 'if tm

VP WO [
that N. . I.

is nrl-ntulr

coming in
handy these dl]'l. (Nlmu amd nd=

dress omitted for military reasons, )

5200 = Month in
Own Business
“For several years I
have been In buslneas
for mysesl malking
imund £200 » month.

usiness has steedi
increased, [ have
I ank for my

to thi
start in this I’.n'ld..“‘ .H.R[.]:E: J. FROEH-
NER, 300 W. Texas Ave., Gooss
Creek, Texas.

/= Extra Pay
in Army,
Navy, Too

‘Maen likely to go into military
service, soldiers, sallora, mn-
rines, shounld mail the duupnu
‘Now! Learning Endio helps Serv

e men get extra rank, u-.l.tm

prestige, more [nteresting duties,

MUCH HIGHER PAY. Alsp pre-

pAreE Radio jobha after

b service ends, Over 1,700 Bervs
jce men now enrolled.
JULY, 1943

5

a&emgovz_

THAT | CAN TRAIN YOU
AT HOME FOR A

ood Job-

Mail the Couwpon for n FREE
lézmon from my Redio Course. It
ghows how M.E.L. trains you for Ha-
dio nt home in spare time. And with
thia Sample Lasson I'll send my 6d-
page Hiustrated book, "WIN RICH
REWARDS IN RADIO It de-
goribes many foseinoting jobs Radio
offers, tells how you ean train for
them mt home in epare timel

More Radio Techricians and Operators
Now Make $50 2 Week Than Ever Before

There's a big shortape of eapable
Hadio Technicinns and Uperators be-
canse 80 many have joined the Army
and Navy, Fixing Radios pays better
now than for yearas. With new Radica out
of production, fixing old sets, which were
formerly traded in, adds greatly to the
normal number of servicing joba.

Broadeasting Stations, Aviation and
Police Radio, Ship Radio and other com=-
munications branches are scrambling for
Operators and Technicians to replace
men who are leaving., You may mnever
see o time again when it will be so easy
to get started in this fascinating field.
The Government too needs hundreds of
competent civilinn_ and enlisted Radio
men and women. HRadio factories, with
huge war ordera to fill, have been adver-
tising for trained personnel. And think
of the NEW jobs Television, Frequency
Modulation, Electronics and other Radio
developmentas will open after the war!
Thia iz the sort of opportunity yon
shouldn't pass up.

MR, J. L. SMITH; President, Dept. 3GP

MATIONAL RADIO INSTITUTE, Waskington, D, C.

Maill me FREE, without obligation, Sample
d- e book, *"Win Rich Rewards in BEadio." {No Solos-

Il eall. Write plainly.)

BUEY: oms 8 b e State

o T — e ——

Training Men for Vital Radio Jobs

600D FOR BOTH 5755 2254 FREE

Many Be
$10 a Wee

There's Etﬂihlhly an opportunity nl:hl- in
vour neighborhood to moke mone u'l?x"
time Axing Rodics. I'll give you ning
thet has started hondeeds of N.R.L students
moking &6, §10 n week oxtra within a few
months after enrolling. The N.R.I. Course
lan't something just prepored to toke nds-
vantage of the preseal market for technical
books and eourses, It has hesn . tested,
developed, perfected during the 25 years we
have been teaching Radio.

Find Out What N. R.1. Can Do For YOU

MAIL COUPON NOW for FREE Sample
Lezson and G4-poge illustrated book. You'll
aee the mony fascinnting jobs Radio offers

nners Soon Make 55,
Extra in Spare Time

mnd how YOU enn trainat home, If you want to
Euﬂ:] your n'r—tmu.l.l Coupon ot I:m-ur In a..n
envelope or paste on n p.mu-_r

SMITH, President, l&'ﬂ H.lﬂ-l

-‘-H‘"'“‘-a-\

Radio Instl-
tute, Washing- =T
ton; D G ‘f-'“ 2:1
gl r

Legson  anad




TRAIN FORE
AGDOD WAR-TIME JOB IN

ELECTRICITY

WITH A REAL PEACE-TIME FUTURE /
PAY-TUITION AFTER GRADUATION

Practical training on full size electrical equip-
ment. “Learn by Doing"—12 weeks'
training. No prrvtons: experience or advanced
education needed, Serve your country in vital war
work—protect your future after the war in this
great fast-growing field,

Learn about the *Pay Tuition .ﬂl.l'tl.'l' Gd‘ad uation
Plan." "Part Time Emplwmrnt. Plan." “Job After
Graduation Service.” Send coupon Mow for my
Big Free Book.

i "™ MAIL THIS COUPON TODAY ™™=

[ ]

I H. C. LEWIS, Pres., Coyne Electrical Schoao

§ 500 5. Paulina St., 'Dtpt -72, Chicago, ltl i
1 Fle:me send me your H& Fres B-mi and detadls al
g ¥our Tultion Aﬂl.'r raduation Plan™ aod Life-
I time :m aymemt e I
| Mame. . A |
. ]
j Strect. . g
i i:--1 - - ----F-----‘-------J

Ali'é?;nl'if
WORKER

Hona, Ewery
Mr_-.:h]mc E‘ .Al t Worker should
ouwn this useful hook, mmnmgclnr
eoncise, practical information, point
e, facts and figures relating tocorfect
modern shap practice.

9 Sections — 240 Pages =
Fully Mustrated — Covering
r—Adircraft Materials, Terms, Parts,
a—DBlueprints, Working anlnst

y—DMathemarics, How to ‘F.l
4—Layout and Bending. §— oola
and Machines, &—Riveting, Spot
Welding and Hints. 7—Fabrication,
ing, Angles, etc, 8—Assembly,

vahnkl[naﬂx T-:-m

Now Ready ot o for 3 s

e s e LS TO SIEE T TODAY s s s s s s e

AUDEL, Publishers, 39 Wast 23rd Streest, New York

Mall AUDELS AIRCRAFT WORKER (Pric 1,."&'“ 1wl ramit
B1 Siie sais Areival, alivewids il ratam the naanr T

YIJU ARE UNDER ARREST!

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

CRIME DETECTION!

1 have taught thoosands thls excling, profitable,
pleasant profession. Let me teach you, ioeo, im
our own home. Learn Finger

rinil Firenrms Idnqtiﬂm- k.
tlom, Folles Photo hy Be A )
Boecrot Bervico Heﬁ 'l.'h..gr. FIHGER

oughly, guickly and &t small cost,

53% of All American Bureaus

"I' ]1|f| nllﬂ_...c.ulmn rm!ll sludents or umtes of
Ba o

PRINT
Expert

t yoursell to fil A Fespons

u
Eo0ed -
e AT 'E'ull:mdﬁﬂ .lu!m—.;g:“m:l dsmﬁ.: F
pow. “Let me show you how easily and compictely REE!!!]
Ii ﬂlﬁ P:‘T‘lil‘l:‘f‘mi.‘ld Lthin fn!rllgm.: w‘?ﬁ Quf-  Bend for Thrilling
ny ;E" u Im ﬁ today . - A How _"":'?' "BLUE BOORK
sure to state OF CRIME"

INSTITUTE OF APPLIED SCIENCE

1920 Sunnyside Ave., Dept. B-115, Chicago, Ill.

HATHOME. By our modern and arliinal sys-
%%mu#im[ruﬂnm n||.en.rj mfﬁu‘?“"'
=] A
HOME. Prepare ru‘um]l for & well-paying
posltion or srart in business after completing
u'u-r mum of instruction. Good waich re-
are In demand and genernlly carn very
.i' d. salaries, For ticulara |:|.|.r Iy to tho
H:-nlln Schoal of Watch Erim
PMasons St., muwnun:ﬁ' ;!

r...::“".::’::;%

thon
liwmhﬁrm HOOK ' COromortymitiea anEIﬂ@ o]
National Baking Institute, 1318 Michigan, Dept. 135-8, Chizags

AwakenYour Hidden Powexrs!

You are asleoping glant, . lenrn how to re-
Iun FOUr umE-dns Waw praciizal

ﬁ rdu payehulogy, Th-el-n-
¥uu sell-masary, |-l|.|1||anr1 wilers, EPURE alesd,

'l'th. I!nduh-r in 'mlﬁ-

dime &to

-t-athl\rl;m by 34 Eﬁ?'i:l I'r"'.[Lﬁ: e Hd'HI-L
s waranbeed, write boday
1‘1 En. EL 8 Webash, Dwpi. 8063, 'l'.I:I.lu.pL

INTRODUCING-New Yictory Model
“HANDIWELD ELECTRIC—~

ﬂEL DER

= ONLY

Wietory Model }'Lun:llrnld
Are Welder opers

wolts, A.C, or ].H'.-
oiher are welders hi

CUSTeNL EIME AN
ﬂr priged; Eebhs

due to Pricritles a mu'mu.

supply of 116" Fods onl

nlieet with the welder. I.I.lrltlhlnd
Qg i'I‘I

:ISI‘U ‘1‘,‘11‘.., I‘ld!i.l;bl'l I'Hu.t]l.hl.l?l

Take 1-lrhl‘r
r!llidlwel
ate right

Hnwvcr

inventors, 3
Order & "Victory Medel'' Hundiweld now.

SEND NO MONEY Jioil rorn ot o ros it

-na »tuuil p|“.p.l'|f ﬂtll:lllﬂn eord; these most averys

Pay postman olﬂ 1,08 plus & few conts jrostsge
-Iil.l.gh:nj rrl,.l.-ann Victa 'I({pc'l Handiweld in § daysn from receipt
and maney pald for it 'HI'III e tl'ﬂ-lﬂﬂl'ﬂ prompily. Rush your order new.

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

. IF ot
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Hold a new world in your hands'

e Electronic tubes are figuring in  *® The appeal of electronics is to
every battle of this war. Peace  men of vision and imagination. If it
will find us in a new World of  appealsto you, lose no time in join-
Electronics as secret wartime  ing those forward-lookers who are
applications are turned to new  studying electronics today. You
uses revolutionizing all our ways  can study the new L.C.5. Course in
of living. the Essentials of Electronics in

o your spare time — at low cost.
® The future applications of elec-

tronics in industry literally are ® Mark and mail the coupon—it’s
limitless. The trained man holding  your reservation for a well-paid,
an electronic tube actually is hold-  responsible place in tomorrow’s
ing a whole new world in his hands.  greater industrial world.

SPECIAL

INTERNATIONAL CORRESPONDENCE SCHOOLS TUITION RATES

FOR MEMBERS
HELPING TO TRAIN AMERICANS FOR VICTORY OF THE

ARMED FORCES
BOX 56&5-), SCRANTON, PENMNA. *
Without cost or obligation, please send me booklet and full particulars about
the course before which I have marked X:
[CJESSENTIALS OF ELECTRONICS
TECHNICAL AMD INDUSTRIAL COURSES
0 Alr Brake 0 Comtracting and Bailding [ Mapagement of Iovencions [ Snnitary Fngineering
0 Adr Conditiondng O Cotton Mannfnctuciag O Marioe Engines [ Bhest Metal Work
o AJPEIAM Diralting ] Diissel Engines O hMechanical Drafting [ Bhip [rafring
O Architectural Dirafting [ Elecirioal Ilnftim: [ Mechanicsl Enginessing O Shipdltting :| Shap Practicn
O Architestirs |:| Eleetrieal Englneering O Mins Foreiaan O Stenmn Elecirie O Steam Engines
0 Auto Engine Tune-ap [0 Elpotrician [ Navigntion [0 Patternmaking £ Bieam Firting
0 Auto Techinivisn [ Floctrical Makntenancs O Plasties O Plumbing O Btructriral Deafting
D Aviation [] Aviation Mechanla [O Foundryman [ 1leati Ll P'ublic Works Enginesning [ Btruciusal B ngineering
O Busprint Hesding [ Mlsat Treatment of Mel [0 Pulp and Paper Making [} Barveying nod Mapping
[ Bailermaking LI Highway Engineariog O Kadie, CGenaral mfs rrleq-mia:.- |:| TeTephnn.y
B Brides E rulrmerl:ﬁ [ House ianning [ Badie Opernting [ Textile .
C‘-mehtnr I_"I O Allning [ Tailustrial Motallary O Radin Bervicing O Tonlmaking D Toal Deslgs
O Civil Engineering O Locomotive Engineer O I H. Section Foreman O Welding, Cian and Flectris
O Concrete Engineering [ Machinlst [0 Inspector [ He B Bigoalman [0 Refrigeration [ Woulsa Manulsoturing
HUSINEE! COURSES i
O Aceauniing O Adwartialng O Collegw Preparatory [ First Yeoar Collagn O Railway Poatal Clerk
E Bookkreping [ Commersial [ Farsmanship O Frensh ] Salesinanalsip
Business Correspandence U Commeroial THlustmting l'.| Good English O Secretanial [ Spandsh
E Baisinms Blasageomant - O Coet Accounting 0 High Selicul [ Bhoweard anil Sign Lettering
Cartooning [ Civil Servics DG, P Accounting O Monaging Men at Wark O Traific Mansgemest
HOME ECONOMICS COURSES
O Advanensd Diresamnkiong 00 Home Diressanakiog O Ten Room and Cafeteris
O Foous amd Cookery L Frodessional Dressmesking and Ddalgaing Blaungonueut, Lulering
Name. Age Acdress..
Ciéw Fiafe, Present PosiEion...oeee v
Conodion residente gead evupon fo Infernalional Correspomdenca Behools Conedian, LLrnHuI Moniresl, Canoda
HAritisk residewnts send coupon to F O 8, 71 Kingmeap, Lomden, §F, 7, _t,-lluu'md

JULY, 1943 15A



DRRPTSMEN’
NEEDED

Industry la clemoring for
more draftsmen for the
job ean't start until plans are
drawn. Buildings, sirplanes, machines,
guns, tanke, bridges, all start on the draft-
ing board, ®o it's mo wonder that every good deaftsman
has a fine job. Yes, more draftamen are needed NOW. The
pay is good mnd the opportunities for sdvancement great.

Learn at Home in Spare Time

Regin aow to turn spare hoors into money, Be a deaftsman,
the connecling link between a mechanic and an ENE REer.

Enjoy the wonderfol opportunities for promotion that exist
wow, Mo experience or artistic tnlent §s needed. | Yo dan’y
|;|wa to leave your present job whlln-]cn.mlrlg. Use spare time.

l-t-lhhd. Depl DOBIS, I.'Irmlluﬂ !l! 51, Chleapu, 1L
Gentlomen : Send me FREE Information cavering speelal traln.

ingg L subjferts eheeked below, Mo obligntion on my part.
Dirafting and Deslgn O Electrical Engl 1

. rl;r H"t:n and Women 0 Diesel En ni;ﬁuﬂ::' i

[0 Cost Accounting for EI High Sc¢hool Course

Muonufacturin O Flastics
0 Architecture and Bullding 0O Mechanical Engln eering
0 Automaotive Engineering [ Aviation 0 Radia
[ Business Management O Shipbuilding

Name. oo
Address

AIJI)ELS (al-penters
and Bmlders Guides
4 vols.56

I'l:-r Ulllﬂ-”ﬂ" luum. 5

e, b Hulld'lnl: Techazirs wnd
Weoodworkere. Thesa
Fuld“ give you the ahart-cut
netrusticne Lhak you 'I'l.'nl—
inrlading new med hods, ke
scliticns, plams, systems u\d
manoy sving -q;puuum An
AENY poUEresslvE courss bop §5a
mpprimtice and aludinl,
wclical  dadlly lelper
iileh '.‘b:rthm.-lnrl: o markep
i hEE. Cl.rplnl.!rl Iun:r-

white &re Iﬂln.i Bores O
- ot lr"ﬁ'ﬂl int Lol Ellkf

'I ITﬁ 1-hll illlt'b-

N
| b
e mncw for yovpss

Inside Trade Inhrmtlnn Ont  For bt

How t0 use the steel miuln-—-lluw to filo and st
raws—FHow 1o build niture—How fo use &
eru box—How Lo use the chalk line—How Lo use
rulen pnd scalen=—Haw 1o make jointe—Carpentern
anthmetic—Ealving AlioE T Efis
timuting atrength of timberse=—How 0 st girders
and Elly=How 1o frame houss spd roofe—IHow to
entimate costs=How to build houses, barns, gars
nges, bunpalows, ete—How 1o read epd draw
planF—Drawing wp specifications—How o ex-
cavate—How 1o use settings 12, 13 and’17 on

square—How 10 build hoists and scafclds—
pkylights—How to build stairs—How to put on
inrericr telm—Hew to hang doors—How o lath—
lay How 10 paint

e

THEO. AUDEL & CO., 48 W. 23rd 5t., New York Clty
Carpes s and Dullders Guides. 4 vols., on T daye” free trlsl. 11 OUH.

Aowllela
1 -H remmit §1 in 7 lfnnud 31 monthly until $0 s puid. Otherwis 1 will return tbanr.
a— -

He vbligntion unles

SR

Rich Rewards

in PLASTILS

| ERO Muu Majestic New
A
:tc,rlll.ﬁ"' Industry Unfolded
| s The whole story now revealed by
5 il noted authority describes many fas-
i

|:|I1'II.||'|F and amaring experiments
in Plastics—1ells ol great opportun-
ities "Now & Future." Defense workers, farmers, execu-
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 ¢.0.d. and postage charge upon delivery, (25¢c extrain
Canada) Return in ten days for refund if not fully satisfied.
Simply write “Send Lougee's book on trial,” giving your
name and address, Mail it teday ! You'll be glad you did it!

PLASTICS INSTITUTE

221 MO. LA SALLE 57., DEPT. M-T = CHICAGOD, ILLINOIS

Correspondence C

D.anl:l ELEUHI(M

: f o
FHEE LIthLN:NGm::H!ucsLHI}DL T Erankiin Stin,, Box Gl
[Farmerly at Lincaln. s H .

) iIFIl Send YOS

Nebr. .} W R

'I'Hl!'- FINE SIII'I'—

U-H16, Chirsgs

Lookto ... M?W

Be on AIRCRAFT INSTRUMENT TECHNICIAN

As an Aircraft Instrument Technician you're needed NOW
CAND TOMORROW, No matcer whar yvou're doing
todday ... in a war plant...in Army or Navy...you can
prepare for berer service, rapid promotion and FOR YOUR
FUTURE...through home study with America’s oldest
and largest instrument school, Same texthooks as resident

; course. Wrire for derails.

E !;'J'I‘.D’!
Faif HOM

This illwsiraied . folder iells
F‘rl"sf' abrle =
Dy
i‘-)n.!l %
;

STONEFIILD 'I:iﬂﬂ W. Harrhwsn, Depk.

I_,|:|rIII

of ofporiitie,
SEND FOR YOUR

COPY NOW |
American School of
Aircroft Instruments

Dept. M-T
3903 San Fernande
n " _Rd, Glendale, tlllf.
American School of Aircraft Inmm
Depe. M-7,3903 San Fernando Rd., Glendale, Calif.
Flease send me illusrered folder on presemt and furure opporten-
ities for Adreraft Inssrument Techniciant
Ry e -
Address = —
City. Soare -7
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IS Minutes A Day

. .and I/ prove
Jcorm make you

w7

= “trading-in" old bodies for new! I'mtaking

- men who know that the condition of their

4.. - arms, ahoulderaécheats andlags—thmrstmn th
- "wmd," and endurance—is not 100%. And

making NEW MEN of them.

b I don't eore 0w ofd of young yoa ¥ou meed the help T can glve you—
are, oF lww ashamed of yoiee progest  the belp that hos already worked such
physienl eondition vou may be,  If  wooders for other fellows, everywhere !
ol can simply ralse your arm amd

America's Greatest
LBulider af Men"

Amang all the plysds
wal  bnstruciars i

vepndiliongrs of
men ONLY Nk

g STAMND ‘l.

T. Thot name is

nﬂ-rltl .ﬁtlll-!

In evary hi
oDl e h-ll'l-fll 5'
las s Fecopmlzed 6s
America’s hrw Lot
Bullder  af

Almakl Twa TI'II-!"“’"I

flex 1t 1 can wikd SOLID MUSCLE to
your biceps—yes, on each arm—in
double-guick time! 1 ean broaden
vekir shoulders, sirengthen your back,
develop your whelé mikdcular svelem
IXNSIDE snd OUTSIDE! T con wddd
Inehes 1o your chest, glve you a vise-
like grip, make those legs of yours
Fithw and powerlful. 1 ecan shook new
strength im0 your olidl backbope, ex-
ercise et inner organs, belp you
cTam your by #o full of pop, vigor
and red-llosded  vitality that  you
won't feel there's even  “'standing
rosm™ kefl for weakness amd  that
lazy feeling!  Before 1 pelt through
with xou 1'll have your whole frame
“measured” Lo a pnice, new, beantiful
suit of muasele!

Here's What Only 15 Min-
utes a Day Can Do For You

Are  von ALL  MAN—tough
museled, on your toes every minute,
with il the wp-amd-at-"em they can
lick your welght in wildeats? Or do

I Was a 97-Ib. Weakling

AN the world knows T was ONCE
a skinny, ecrawny 97 -pound weakling.
And .\. WOt knows thal 1 worn ile
thele, “*The Warld's Maost Terfectly
Ih:-r.,-lumd Men,” Apningt all comers!
How did T do Y How do T work
mebraelea [ che Temiles of ofther men
in only 1% minotes a day § ‘The answer
tg frymamic Tengler,” the amazin
method 1 I“l-l:l.l"fl'\ﬂll and  whic
changed Ee from a ST-poundl wealk-
ling Into the champlon you $ee herel

Tn just 15 milnutes n 1|I{ rl:h! An
the peivaey of your owm homie, 1'm
:t]d'}' o provg that " Dinardc Ton-
son™ ean lny o new oulfit of salid
musele over every inch of your bmiy.
Let me put new, smashing power Inla
iy arma and sheulders—glve you an
armarc-ghiell of sicmach muscle Uhat
laughs at pusches—sirengihen  your
legd  into real eolumns  of  surgiong
stamina, If lark of exércise or wroong
living has weakened vou inside, 1'H
get afier that rcondithea, Lusi, il
ahow you hiow It feels 1o LIVE!

mirn have written to
him, Theusamls W

on  Uhousands  havae

mut  their  whysecsl

development (it his

cajalsle hondsi

And mnow that the

call 18 for  men
canatle  af 1|.r-lu-|.n;5

Thiz Famous Book that Tells You How o Gel
a Body that Men Respect and Women Admire

Almost two milllon men have gent for and resd my bhook, “Ever-
lasting Henlth and Strength.' It tells you exactly what °Dyrnamic
America  meel i Temsforn™ can do.  And it's packed with pictures that BHOW you
"""',_.'J.".:':::"“‘;r;'ﬂn;. what it does. Results it has produced for other men. REBULTS I
thousaned=s of olliers wanl to prove it enn gef{ for YOU! If yon nre satisfied to take &
(even those alraacly back seat nod b pushed arcusd by sther fellows weeli-kn, week-out,

b in  theie  SOUNITY 'S
Aetual . Ty aned May yoo don't want this book. But if you want to lears how you can

A
anr of b i ﬁ'ﬁ""'" netunlly become a NEW MAN, right in the privacy of your own home
the man imcl of men Amer. and in enly 16 minutes & day, then man!=—get this coupon inte the
who holds bt - Mrltally - needn, mail to me as fast as your legs ean get to the letterbox! CHARLES
:ﬁ;ﬁﬂﬂ-ﬂ. ATLAS, Drept. 57, 115 East 22rd St., New York City.
e
World’s Here's FSOGIF MAIL THIS COUPON NOW
i
P.:Mﬂ_r Rls:"‘r:ltn'*- f—:‘el"il-"-
Develo, 1| 1l I
Man,” CHARLES ATLAS, Dept. 87 i
115 East 23rd 5t., Hew York City
.{-‘.HJI"" aeant tles  prool  that ur stem of * Dywamis I
rlnﬂuI il Belpy make o W n of m AViE e
u.|1'|'i'ﬂ ! . Rusky Bodle and bl museulse develon-

il
T m:‘m Send me your free book, “Everlastiog Heallh
-_.m,!i- .| il H'LI"!'II.E‘II. ! I

Wame scwaas

(Flenne Tant aF Write Flainiyi I
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[0 chock here If under 16 for Bookiet A.
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TRAIN IN SPARE TIME
AT HOME OR AT CAMP. ..

Tha grentost OPPORTIUNITY that sver eeisted in m:lhnﬂﬁu ta wou JL1GE
Don't mis 16 My pracidesl Home Training will it you ||'|'.||r fa# . parofiia
Hepale Gusiness of your ewn ., o O for s good-ps i Iy e afl 1hl'
Hadio plajite at wofk ob .,-||-\..||.r..-|.l= for planmss, tanka, nlllnl. wle . . o DR
ratlng snd better pay Ir ¥oul enler ths Army, vy or Alsrinm
MO PREVIOUS EXPERIENCE MEEDED

Apsnyheeey Tralning slaris righd ol ths Leghanlag of Nadin. Youw oan't pet loal. My

ruved mpibods will gt sach lllhmrL across to yoil ln slmple, usdsetsudable siyle
g’uu lmarsy Avaation Badic, Hadio Bat Ha ind Insiallation Work, Mohila Hadlo
{Auta-Taak), Televissmm, Freguesey AMuodzlation, Hignal Traeing. You wil be pre
pared to cash in om the coming grend ers of Elsctrooics

EARN WHILE YOU LEARN

Absng with sour Tralalne, you will receive my famons Business Buliders which ran

ei=g weu in o niee profe shocely slier you begin my Conrse.

OET "HIE FACTH
-NOW! TAEE

T NOWT

Teadin
Natiom's
for highar

AR Y

THE FIRET
T

UL LY

ILLUBTHATE

FOR IT

AT ONCE,

APRAYEERRY l.l:.'.bl'l'l" OF RADIO, F. L. Sprayberry, Preskden
18- Umbverlily Place, N. W., Wahingten. D. C.

I Pleass puili =y FREE sopy of “"HOW TO MAEKE MONEY IN RADIOS
l Name

Become
a Welding

#1 In peace as in war, to weld is to unite.
You can unite your present experience
and vour ambitions for the future by
qualifying as a trained welding engineer,
The I. C. 8. Course, Fundamentals for
Welding Engineers, gives you this train-
ing in vour spare time. It is a low-cost
investment in a high-paying future.

INTERNATIONAL CORRESPONDEMNCE SCHOOLS

BOX 5458-], SCRANTON, PEMMA.

Without cost to me,
about the course marke

] FUNDAMENTALS FOR WELDING ENGINEERS

O] Welding, Gas and Elsctrio
I Mechanical Drafilng [ Structural Drafiing

EIE&EE gend full particulars

Name_
Address
Crty

Aze

_State

Present Position
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dustrinl; Highwas I"L‘LTult'l.lm.
Courses’ in ARTS AMD S61EME

'CAREER

Start Now. Leam O Painting at
\ Home by New Easy Stuart System

Previous art training or talent NOT neces-
sary. This Stuart Syatem is radically new
and simple. It will REALLY TEACH
PORTRAIT PAINTING. Cost is unusu-
ally low. Write for free booklet mow!

STUART S5TUDIOS, Room 673
121 Monument Circle, Indianapolis, Indiona

—while proparing for & sound future career]l Traimed
men and women photographers arg needed new more
than ever before. Qualify at largest. oldest seheol that
has trained many of today"s most swecessful photographers. Over 450
M, ¥. I. trained men winning promation, higher pay in phote divisions
of Armed Servien. Resldemt or heime stiudy éodirses. Big FREE hask
pives detalls,

M. Y. INSTITUTE OF PHOTOGRAPHY, Degt. 49, 10 W, 33 51, New York, M. Y.
e e e e e e s i

sur ENGINEERING 1o

With A Chartered Educational Institution

Courses in EMGINEERING: Electrical, Civll, Mechanical, Drafil
Architectarnl. Steam. Acronautienl, Hsdio, Strecrorsl, Mining,
Marine, Chemicil,

rees  in ES: Thilosoplhy; P.!urmnm, T Leray
FPublie Haalth: Hnllnq JuiraSprutenee: E!\lhl:lqay Sncinlogy: Physics;
Chemistry: GeologEy: i, Srience; Theolo Law; Huslness l'n-rj
Commerre: Accouniing: Mathemotics: Sestistics; Ageiculiwre.
Mckinloy-Roosavelt Incorporated, 4610-TC, Sheridan Road, Chicagoe

ji-4

AIRCRAFT Designing & Engineering

Yoo can learn to design sirplanes. A Ryan
Home Stwly Course o Aeromnutienl Enginear-
ing will prepore you gquicker for a job with
good pony nnd m foture. Ensy (o understond,
No experience necessnry,

FRE Z24.-Page Valuable

Iustrated Booklet

AYAN AERONAUTICAL INSTITUTE
d37T Lindbargh Field, San Diega, Califernia

STAMMER?

This new 128-poge boalk, *'Btammecing,
Ins Cavge aml Correction,”’ describes the
Fogue Unit Mothod for pelontifie corres-

ROME ETDDY
AFFILIATE OF

tion of siammering and stutlerlng—eoe-
ceapiul for 42 yvears, Froe—na
Benjamin N. Begue, blpt. 1802, Gireln

Tower, Indianapolis, Tnd,

15:C ARTOONS!

TATE [‘UHHS rI-|I teach you HOW 1a '-"‘ll-FH.T'li 'l:IIHGIi'\ﬂL
CaRTOON nk von may BEL Lnll:u oo Ladng
“Mlﬂﬂlﬂl’m wrtrations. & r ...... ERE

52 85
Hind name and addrem For fres ﬁl.nﬂ.l.

RAYE BURNS SCHOOL, Dept. M. Box 12598, CLEVELAND, OHIO

Always write your mame and full address
1|:1 |.r|\ when answering advertisementa.

Short-Cut Mathematics

r-‘ Wﬂ!lﬂh. z
stage. Leamn eas tor ruftiphy 4 fgures by 4 fg.
ures witheat wsing old-| I mealtiplication; add
Jong columns of “5""“ [i; hopl-cut method
Learn horsspowet Ie zariibma, wood
mesture. prstalet, e, we. L-ur i e Enm-

COMBINED WITH
B’ﬂffmﬂf Mfdﬁﬂmf; ;ﬁ'fmpf Fred
ﬁ"-n:c;:n:ﬂum oa o o Tt

=
ﬁ:d]-

I ———— —— ——— T ——— —
| Melsance,, 321 % Wabhash, Degt, G-300,Chi I
| Plesis senil [ron detass shaut 'Q'»H'I-EHIHI‘I.HHL:N

| Eractical Mechanies Sempiliied ™ Mo cblgaiion. x —

e ———— b
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In War and

Your country—in fact the whole civilized

adjustment will demand the creation of

win recognition—perhaps wealth—for ¥
march with it—or it passes you by.

-

Peace Is Coming
Factories now converted to War
Production for the duration are
already buying new inventions.
They must take up NEW IDEAS
in order to continue in business
when the war ends. That's the
time when new improved articles
will be rushed onto the market
and the lucky patent holders will
reap the profits,

"ow 1S THE TIME TO PATENT

YOUR INVENTION

No matter who you are, where you are
—no matter what your invention is,
NOW is the time to apply for a patent.
iy delaying you may not enly laza
your rights, but you may miss some
immediate opportunity of mak-
ing money. When a house is burn-
ing down, it's too late to get fire
insurance. When a market al-
ready exists for your invention,
then it may be too late for you
to apply for a patent.

Wi

—these new ideas, YOUR IDEAS, must lead not only to victory in war but to
prosperity in the peace which will inevitably follow. TIME MARCHES OM—to-
day’'s inventions are tomorrow's craftsmanship, ond post-war prosperity and re-

k.
<

in Peace {

world-—is in crying need of new ideas

thousands of simple things that will
ou, TIME MARCHES ON and you

A PATENT NOW MEANS
POST WAR PROFITS

Remember that you ean sell your pat-
ent rights now, regardless whether or
not your invention can be made and
marketed for the duration, because
manufacturers are buying patents to-
day in order to have new merchandise on the
|||..I'|.l'1 N8 BOOT 43 T |---|'£I_'.' restrictions are ro=
moved. Remember, too, o Patent 18 good for
17 yoarz, So get the FACTS by writing for our
free “Patent Guide". DBe safe — not sorry!

THIS 48-PAGE BOOKLET FREE

' K

o
it om a 3 ast i
CLARENCE A. O'BRIE
& HARVEY B. JACOBSON;
Registered Patont Attormeys; |
31-G Adams Bulldimi,
Washington, D. G

o
o

" |

OW 1

[ ol
-

r_"}

CLARENCE A. O'BRIEN
&

Registered Patent Attorneys, Adams Bldg.,Wash.,D.C

HARVEY B. JACOBSON

CLARENCE A. O'BRIEN & HARVEY B. JACOBSON

Registercd Polonl Attorneys befars he U. 5, Patont Office
31-G Adams Building, Washington, D. C.

Fleass

gefd me vour d8-FPage “"Patent Guide for the Invenior™
auiml &iF

IT Epeci prepared  U'Hecord of Invention' form
Thi

8 |'|-.|_:_||_-.-.|_ does not

FREE. oblignte me.

Mame . . .94

R T o by b i R s B T e b o e

{ ] . RN PRIy e : Sinto, . ._ﬂ
{Ploosn write or pring plonky)
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LEARN CODE

THIS EISY wWAY!

MODEL 100

59.!!

OFFICIAL
u. 5.

SIGMAL
CORPS
FIELD
TELEPHONE -
TELEGRAPH

COMPLETE

Plus
Postage

SELF-
CONTAINED
BATTERY PORTABLE

JUST RELEASED FOR CWIL!AN USE!

MODEL 100—FOR GCODE and PHOME. Practice code with

this convenient, portable telegra Ailll set or operate It as an

outdoor, fleld telephone over hundreds of feet on a line with-

ot external batteries, Includes constant frequency buzzer,

;ld]!llllt"lh'lf' kpf mirmph::u!ltf h{*u.dphmmud batteries, genuine
eather carrylng case gram, npera ng in-

structions., Complete....cooiaianea, ia 85

gl[ﬂ:[!fl].wﬂ]i—F?FL dﬂﬂDE t.F;HTGITmE Il'l‘vI!]LT. Similar to
e exeept it does not ine Ilu:'mln:,mir LT

or headphone. Price......cue.. Friin se.Bs

—MAIL ORDERS FH.LED—
Please add 75c to all postal money orders to eover cost of
special handling, packing, insurance and postage.

L B F _F_0 & % |}
| SUN RADIO C€O.. Dant. P.7 =1 RUSH COUPON
| 312 Fuiten St Now Yark Ciky TODAY!
I Boclesed And 8, Rush at onco Niene Vork"s Dldesd
1O Medel 100 =|i|_;:nn1 Corps Buezer outfit com. | #0 Supnly Heuse
hlxw m. B EE dplus 750 DOBLATO).
18 101 less mierovhone and headphone)
Mg ah” ks T e pastan: RAD'O
COMPANY
212 FULTON 5T.
. | NEW YORK CITY

o i — -

FHAME . ui.iicessvivirissians
| snpress
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THINK YOUR WAY
TO SUCCESS

Use your mental faculties to pet the
thinga wvou want in life—money, love,
friendehi| sooinl uaplift, a beider job.
You nra Tunt ns capable a8 mony nﬂlar.u
enrning peveral times your pressnl pa

You can profit by the secrot of Mnlul IMETRUCTS YOU HOW TO
Magic by thinklng your woy to seccoss. GET WHAT YOU WANT

SEIF-! DVANCEMENT COURSE

o can supplant half-resilta with suecesaful achisves
mrm‘t T Mlﬂﬂ'i? ha tmnrnr.l srnse instructisns
enm:-'luud i BEL il TREouh  Serviee,
Himple Lo !\!lllu'n'. I-I1I-n :lrn.rll-l:rll FPorsonal ‘Tralning
WMIFRG Cirhsl s

deluxe volume

10-DAY FREE TRIAL STUDY

1 Self-Advancement Service
[ IR0 Kowth Riwaddway Place, Lox .r’!‘l'l'j eles, I!Tm’ij'.
1 Send your complete Sell-Advancement Course of 4 Lessons and
i Book of Sixty Stray Thoughis T will pay Poseman £2.98 plus small
i c.a.d. postage charge with understanding thae if after 10 days I am not
I

J four training booklets, plus o
Jm-plruu; Sy Himy ‘Lhougnis.

FASTE OM A
PEMMY POSTAL

satished | may refurn the material and receive full refund.
1 HAME

: ADDRESS

e o o o

HOW TO ASSURE
YOUR FAMILY'S
FULL SUPPLY OF
EGGS and POULTRY

—ot a fraction of store costs

for

1
hsiellers,

t from

RUTGERS UNIVERSITY PRESS

¥
ap Jdifes

HEW BRUMSWICK JERSEY

LEETRILITY i

Electriclans are needed avérywhere. Hollywood studlos alono
clalm shortage 200 men. This Is a live menay making professisn,
Learn at home, spare time. Easy payments. Selective Em-
ploymant service. Welta for Fn!: Bulletln. Mo obligation.

AMERICAN SCHOOL
Drexel at 58 5t., Chicoge

Dept. EEB4S L ok
SHEET METAL 'X:rrocror

At Laatf Hl:‘ﬂ': is practical nnd uwsable ine-

DORATE, T L, MEth LAVt NOW READY/
B BIMN i ot o

Paibilishaed to hr':'.-:lrr iralm um'm:}rgrﬁnﬁﬂ.mm for this 'bl'l!"l"‘ﬂ"

heet Me
i |: thi= mew instructor in'uu. RH-
iwu ihe mulﬂthﬂlgmmvsb ?nlﬂ !"f;f
I Tt of Eheen metnl wie
1 1[?‘1:’ o Tin hook form  with 143
;—nmu]ole Jobe workedl oub o drmw-
inga andd enrefolly explained. y
i 0 MONEY., Write teeslas
ﬁ?‘nxmmlﬁﬁﬂ Method=s i Shest
Moetal Layvouil''. Hemit 53 'Dr nay
tmo %3 pius postagre on e
Bymry. B I!-Il.lu-l.l) biick in O n.u].-u if
1

MIIIIHEIIH WiLLooX INE.
Dapl, 1-B, 2004 Mickigan Ave., Chicago

MEW

e
2 I-"~1-'|"1.l'|"|'|-:.l'l wET Hun=

!. SIHFI.II'IEIJ a,nr IHITUHY OF THE HUMAN FIBI.IHE

The ook they're falking aboug! O
ks of il= Kina 1
._ r|||.-| -I 3

T ™
'lu P{EIS.TF o

“L\' 186160 Fifth Awve., How York

OF LITTLE BOORSE,

HOUSE
!HGIH!IRING ﬂr-nrl.r!rns.tmp;.. Bervs
jocing, Electronics, Aviation, Muorina
& Police Radio tmught thorooghly.

4 8 whealkas' anmeennr S mkuw-
nlent to 3 }Enu-g' college radio work. ool established LET4:
all expenses low, Co-educational. Catalog free.

Dodge Institute, Dept. D, Valparaiso, Iml.

WRITE FOR FREE BOOK showing how
CARNES ARTIFICIAL armas, legs have PUT
THOUSANDS BACK ON THE PAYHOLL.
Every limh made to fit individusl nmpotoas-
tion. World-wide recognition of merit sinoe 1004,
BOOK SENT FREE—:advize whether interested
In leg or arm—no obligation, send for it now.

CARNES ARTIFICIAL LIMB CORP.
Dinsiers and Rrpresnialitts Eveuwhens
2808-J East 12th Kansas City, Mo

And Bizg Money in Spare Time Tm:-l

We want yod o \n‘ur this fine made-io

(LRS Donus—and  earn 5
FROFITA in xnm'l: |.Ir|.m showing to friends asd ok
img orders. Choiee of seores of rich. quality fohries
wnilored-to-measdre In noweastl siyvies. Write today I'-u\r
E EE  SAM Mo [ e rience,  no mumér llﬂdm:l
l=r quick sction tell us about yourseld, Field

arrisan & Theoop Sts.. Bept. U-1716, CHicags, IIJ
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induostries.

trained in this exciting new giane |r|.r:]usrr}
future is so vast that some predictions scem exag-
gerated—almost fantastic—but the fact remains that
plastics are already important parts of many major

. The

GOOD JOBS NOW and ot WAR'S END

MNow a vital, growing war industry, plastics ook forward
to peace-time developments of unlimited scope, These new

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

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

TRAIN BY AMERICA’S ORIGINAL PLASTICS SCHOOLS

There is a tremendous demand for men and women

CHOOSE YOUR INDUSTRY
WHEN YOU KNOW PLASTICS

There is 'mrdlly an induscey vhar is noo
using more ansd more plastior—ar msaking
plans for foture developments hased an
plastics. On sl sides men are  being
"alled” who know plastics, ro fill impor-
tant defonse indusiry pesicion as des g0
ers, fabricarors, malders, superintendents,
ete. Pick your imdustry and enter it @5 a
pllastics specialist. Among the major lines
of basiness in which plastis will be ins
creazingly reoded aee Asrcralt—Automo-
tive = Rudio = Telewition — Machinery —
Railroad =Fumiture—Architecture —Tele-
phone=Boar Building=0ffce Equipment
—Tesiles, Shoes, Scientific Apparstus—
Hosne Bailding—Hardware and Ineerior

Diecoratia,
READ WHAT STUDENTS SAY

*My enrollmenr . . . has already nerred me
unexpected resales afier only 2 months of
study, 1 have boen translerred ... 0o the
Beszarch Department ai Doaglis ., and
incidenally, st an imcrensed rone of 1:;5.'."

“The courte i o thosough and eficient
that I was able to svep right inte my posi-
oo and carry on withour dificuley.”

“Please accepr my sinceres thanks . .. in
providing o thorough snd practical ap.
proach o the field of Flamics."=B. %W, C.

'_\,

i

®
]
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MAIL COUPON

You woa't lose & minote from your precenr work.
Your training for a career in plassics will fie righe
inte your present schedule — making your ine
crcased spare vime pay big dividends. Sdemply
devaig & few Kours esch wegk 10 enjoyable home
study. IF yoa are mew in plastics, you prepare for
pdvancemens; if you are in some other feld, you
are guslifying for umlimited oppormunities in
plastics - . . by sarcing your teaining NOW,

YOU CAN LEARN AT HOME EASILY

Few subjects are 20 well suited to home smdy as
plastics. The Plastics Institute coarse tells you all
about plastic matersals, how and when o use
them=deiign=molding=fabricating and dozens
of other subjects .« how to capitslize on the op:

pormniries for men and women with plasics
wraining. The coarse is illuscrased wirh hundreds
of drawings mnd plorures—prepared and super-
vized by recognized plastics suchoritics,

NOW IS THE TIME TO ACT

Fimd cur how the Plastics Instirure can help Y OUL
Mail the coupon For vour copy of the large FREE
booklet “World of Plasie” Tt i crammed with
wvaluable information about plastics, wells about
che mew plastic adirplanes and other uses for this
revalutionary pew material .., 8 well 33 about
the oppociunities for YOU dn plasticn Decide
NOW 1o kot plastics poine the way o YOUR
sucoes . oend the coupon TODAY

%AMJ

IIII:II.ISTIIIES TECHNICAL INSTITUTE

1221 Chonin Bldg.
hltw "roflc

Gentlemen:

Name.__

Street

&246-E LaSalle -Wacker Bldg.
Sileaga.

190 S&. Alvarado 5.
LE_PI_:..I'.I'.E.IB_I

FOR FREE BOOK
Plastics Industries Technical Institute Dept. 7

626-E La Solle-Wacker Bldg., Chicago

Please send me the book let "World of Plastics™
on your training program. I understand there is absolurely no obligartion.

- .
and information

Age




FREE BOOK

PROTECT,
FINANCE and
SELL YOUR
INVENTION

OUR first thounghs, nul

is “How Can I Cazh In On My Inven-

ilom ¥ We can tell Foi how others did fi—wha
they went ta for finances=—=haow they arranged pari-
maers bl po—how I!ln:r muade contacts with mannfacturers
—hrw |hu’r dimated rovaliy .rr-ngmllcnln—hw
much money they made——how you can find a market.
Ouor new FREE BOOK discloses sources of quick rev-
enue i yuur invention is patentable and saleable with
profit possibilities.

FIRST HAVE US PROTECT YOU

Commercial or sureessful invemtors frst pet a U, S
Patent protecting thele inventlon, Hemember, if youwrs
has value to others first protect its value to you. A
patent safevguards yon asgainst semeone copying and
commercializing your Invention—it is a stromg sales
weapon for you im getting a buyer or financier—it
sets mp youor iden ns originol, diferent, ond valuahle
to those yon expest (o pol voor inventlon jnto jrrac-
tical shaps for money-making.

HOW WE CAN HELP YOU

We are Reglstered Pateni Attorneys having long ex-
perlence in helping inventors. Our servies covers all
phases of patent work and sur individual efforizs are
suppoerted by trained patent drafismen, attorneys,
searchers, ete. We will—first—advise youn as to the
probable patentability of yoor inventiop=——and later
prepare, execute and prosecule your patent applica-
tion., Get full facts now—anoilier invenior peiting
ahead of you with patent may mean you lose alll
Mail coupon today—a 3e stamp may lift your present
incame 1o carly
future security |
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SUPER JU JITSE

NOW GET TOUGH

DOUBLE-QUICK!
Learn how YOU can be dangnmus.

Lick brutes twice your size sedth andy
your bare bands, even when they are
armed. This powerful fighting system
is unbelievably efficient. Y ou don't
need ox-like muscles — it's brains
thar count‘ NL\-\- L..i'w self . \!ur]v
COuUrse al nmazm%lmt price. Free-trial
offer and money-hack guarantee. Hurey! Write today for FREE
DETAILS, Nelson Co.. 321 5. Wabash, Dept. G-502, Chicago

SEE MILES AWAY!
5-POWEI[ TELESCBPE

Perfect for spotting planes, ships: walching sporling events,
peaple, birda, ete. Conuing blaick, lifetlme plastie tubes with
apfentifie rround 33 mom. lens sl metal ove pioces!  EAlarged avery-
thing 5 times sizel Brings cbjects 5 times closer; simple, oasy (o use,

20 DAY FREE TRIAL OFFER
r,\; ngl al our risk] JEotiern for refeomd if not complegal
:'H 5 .‘il \ll M MONEY, Just pay posiman S2.19 plus lf"n' cents posl-
will—proiietlon ol lelesonpes may =0 curtsil as ki E:
mlant‘:wui TELESCOPE CO., 7768 5. HALST

v

L 3R

N UNLVERSAL SJEHT TR‘MHIHG INSTJTUTE
Dapt. FM-7, 40587 Budlang Ave., Los Angelos, Cal,

NANDY B OO I-'

A KEY TO SHOP FRACTICE
For Every Machinist, Tool=
L | maker, Muaahine 1='|.H.r\l.llr
Lrau Motal W
Bof et Biadent, C r'.-.u
4 Bhop Pra o ln ALl Brasches,
A READY REFERENCE
Talls How to Opernte and Set
U'p Lathes, Serow fnd R
f Machines, Bhapers, 1rriil
Prosses and All dMachine Tools.
5 PRACTICAL BODKS IN ONE!
60 FULLY ILLUSTRATED CHAPTERS

Covering: 1—M pdern Machlng
¥ Bhop Practice, 2—Bus Print
Reading and How to X —
Calmlstions & M
for Mpchinksts, d—EBhop Phiyi-
s, f—How to Use&lide Rule,

Gel Thiz Imformation for Yoursel,
g Mail Coupon Today, No Obligalien
Unless Satisiied, ASK TO SEE IT.
EDHPLETE . P.Il‘H’ ﬂHLY S1M h‘lﬂ
#ﬂ 4‘ WII- IET ill"l!r vumc

m
LMAKERE HANDY 2] 7
TI:,IA,E i il':ihrnudilmnﬁlruﬂﬁhﬁd.

AWMD TOOL MARAERS MAWDY BOOW

ntles

FULLY ILLUSTRATE :

| m}uus
meveios | Wil ratum ik

Addr-lu. R ——

LEL HT e

I I i e e e b e s e S i 5 s L
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Beginner or 0ld Timer—War Worker
or in Service—To Earn More Money

YOU NEED THIS GREAT NEW 3-VOL.
REFERENCE SET! PRACTICAL!

r

NOW and Prepare for a Victory Job— n :

,m-.:m wlL it e
75& Hundreds of O

FREE for 7 DAYS

IRPLANE El

her Subjecls
I

1 WANT EVERY MAN
INTERESTED IN ELEC-
TRICITY TO SEE MY
SENSATIONAL NEW

ANIGE
COYNE REFERENCE most
: ; SET. Hete at last are the saw,
B4 x 11 in. 2000 sublects o been wisiting

bisted . Crwer 2000 pictioes,
dagram=s. Handeoimne Fed
and Gold binding,

50 VoL cin un-
it. EASY—FPRAC-
TICAL— COMPLETE,

Hundreds of Liiustrations,

i
1 »AE fithi

pald. Within 7 davs ddter reeciving the
'EHFGRTECELQHFI‘EEI.“ Fully indexed — i sookes, 'l either seturn them or send you $1.95 and then 31 o motth :
L : - slectrical questions quickiy. | until the total price of §13.95 iz paid. We pay the shipping charges. 1
e e e ey Flec. Pased on famous Coyoe § amp 5 ; B
trical or Radio sulsject, ;_Jl'.'l.rtl.-l.l}'—cl:lll_lg{. : I.r.u:un'-". e e e e ; Aot e ey i

Also big FREFE book of Coupon brings all thres e S R e R s
150 Shop Prints if youo E}mk"ﬁT f“{ﬁ?‘_ ‘{3(‘-;1‘,".'11*-’*"- K oewiv ol e CRTATE: e :
Act Now. ALl AL Tt B Srbameieitor o 0o e e iy
o l Send cpsh price, $12.55, with order if 1
' On referred — wou save S1L40. Same T-day H

] P |
SEND NO MONEY=—Just Mail Coupon!

Trom't ¥

iale o ponn 1 E ing hooks in vour home [or
kA BSOLUT t thiey 're thie finest,

l.ll-_'-:! sot of el ool 1 VNl SVET
il Lham Back and you o ng. Send conpon TODAY

T ——— o — i —— - -
H. ¢, LEWIS, Pres,, COYNE ELECTRICAL SCHOOL
500 5. Panlina Sr., hen:. B3-RE. Chicago, 111,
Send me the J-volume REW EDMTION Covne Elecirical and Badio

Referenoe Eacyclopedia,

rve trial and return privilege.

Get Into one of Amerlea’s mosg ACTIVE . .
PROMISING fields! Send post card for free
bock, ' Vietory for Youl!' See how we con brain
FOu for Rodio QUICKLY AT HOME, with the nid
of fosoinating, instroctive M-0-VeI-E-S—1hen
help you GET STARTEL in o Radio job, Address:

DeFOREST’S TRAINING, INC.

2531 M. Ashland Ave. Dept. T, Chicago, 1l

Easy as A-B-C

Be Your Own MUSIC Teacher

Learn st homa for less than Tc & day. Simple as A-B-C, Your
lesaong consist of real selections, instesd of tiresome exerclses,
You read real notes,—no “oumbers™ or trick music. Many of
our 700,000 students are band LEADERS, Everything is in print
and pictures. First you are told what to do. Then a pleture,
showa you how. Seon you moy become an wxeellent musician,
Manil coupon for our (llustrated Free Book and Print and Picture
Sample. Mention your fovorite instrument. WU, 5. Schoal of
Music, 77 Brunswick Bidg.. M. Y. C.
.----—-—.--------------————------‘
U. 5. School of Musie, 77 Brunswick Bldg., M. Y. €.

Plense send me Froe Booklet amnd Print and Picture Somple. I
would like to play {Name Instrument.)

Have wou

Iostriment, « oo eeewsesns InsteEmeentY. o o vivwins

([ 7, |-

Address

FEFEABE B AN B I AR N EEE R F R E AR FE S EE B R

JULY, 1943

More GOOD JOBS in
DRAFTING

in AIRCRAFT and other WAR INDUSTRIES

-
Cnlls for Draftamen Are Increasingl . . .
e Iend the want-ads for proof of this urgent
|ﬁ demand. The War Production program has
i incrensed the demand for

Aireraft Draftsmen, Mo
chine Draftemen, Architec-
tural Draftsmen, Electrical
Dieaftsmen, and Structural
Dieaftamen. The Draftaman
always comes firsst on any

L o

i T &
E:-'L';rlr‘.'mmﬁ}ﬂud[r'f“nl-‘l'l“lh.—-ﬁiuq- new Is!"li:-.h_!ch mt manufactir-
i drafting table. drawing oo nd indus iz ce or
B, fle . ALL SENT TO YOU ing A By—pea

T EaTieA COET wirtime,
Chicago Tech Student. Mo new machines ean be
built, no sirplanes constructed, no bridges or buildings
erected, no ships or submarines "aunched until the drafts-
min has completed his work.

With our enay step-by-step lesgons, {und the tools we fur-
nigh}, vou can learn in your gpare time at home. Conveni-
ent terms. To prove to you hew easy itis Lo learn Drafting by
the Chicago Tech Method, we'll send you a Trial Lesaon FREE.
Send & post card or the coupon now for Free Trial Lesson.

CHICAGO TECHNICAL COLLEGE

H-204 Tech. Bidg., 2000 S. Michigan Ave,, Chicago, 1l
Yes,—please send me FREE Trial Lesson in DREAFTING
[ Alrcraft Drafting [ Machine Drafting
1 Electrical Drafti [ Structural Dratting
Bnﬂzhhnnturul Brﬁtlﬂs 1 Bullding Construction
Wame..... .

Address.
L Iy | " —
QOceupation..........

if yaa pre 3

|



Quick Guide to

ELEGTRIG WELDING

Key book, stripped of non-
essentials, for every be-
ginner who wonis o get
into vital wartime welding
work QUICK {

The assantial
nigues that you need to know
to bacome on expert wealder.
Easy-to-understand instruc-
tions and diagrams give you
the"dope on every welding
operation. This book plus

facts, tech-

Partial Contents

The "Why" of Welding
Welding Equipmeni
& Ca

e
Definition of al!
Welding Terms,

Symbals
practice con help you gel a P jtata SRS
war plant welding job now, et .
give you the foundation for All Beads, Joinls,
master welding. Complete W:;d': :::l:"ﬂr gi:-
glossary of waelding terms. O ibad, with Toehe

SEND NO MOMNEY nique for Making
Maraly send your uddrTu on letter Each Ono
or pesteard reguesting
"Fu:dumunmh Blectric With 189
Welding.” Give tman clear ple-
only $1.75, plus few eenty fures and
pestoge. If not delighted, diagrams.

return book in 5 days for refund.

THE JOHN €. WINSTON CO.
407 Winston Bldg., Phila., Po.

A course in

ELECTRONICS

Y Applications of electronics now
veiled in military secrecy will revolu-
tionize our mode of living when peace
comes, The L C, S, Essentials of Elec-
tronics Course is for men of vision
who want to be ready for the great
opportunities coming up.

Mark and mail this coupon to get
in touch with the Electronic Era!

INTEENATIONAL CORRESPONDENCE SCHOODLS

Box 5&&7-J, Scranton, Penna,

Without cost to me, please send full par-
ticulars about the course marked X:
[ ESSENTIALS OF ELECTROMNICS
[ General Radie [] Radio Operating
[0 Scund Technician
Namao
Address
City.

Present Posiflon

Agn

State —

24A

INVENTORS

m'ﬂj' get by withowl—but you will da mu:h
better with these three FREE in.
valuable guides in
protecting YOUR in-
vention. Having a
strong claim never
hurts, and these
guides tell you how
to ge about it

CTOR J. EVANS & CO.
REGISTERED PATENT ATTORMNEYS FOR NEARLY 50 YEARS

YOU CAN MAKE

; i : MORE MONEY from POUL=-
TRY. Whether you keep 10 birds or ten
].1.I-II'III|.J'H-'| ot latest poientific methods
Lhat H."H:u]l'l loases, increase profite, Cur
famoue system of Home Study Training

spara timea,

has helped thousands to succoess, Extra
Earn axira profita from the start. FREE Catalog;
while learn- | dcscribes courses, methoeds, service.

Write today to Dept. G0-B,

HATIONAL POULTRY IMSTITUTE, Adams Cemler, M. Y.

CARTOON SUCCESS hint it onty

MAKE Bl@ HﬂlE’l‘
l.-rr m Templotan gulderlnﬁn-

selling cars

toong, Courks conlkiAs 3 STONE M-un Hi 8 booklsts

with ownr BOO Fllustrations I.II l'unr' nn-l . n . . u & a 5 4 FBERE
E.l'l |'.'..

ing. . .

Satinfaction Guaras

ol
TEMPLETON 5TUDIOS, bipi. lﬂ‘q [l-ﬂ“'lu lLL'N':llS

Bplendid nppnrtumtms FPrepare in spoare

time. Lasyv plan. reviois expericnes

needed, common ﬂl:hnn education sufMelent,

Eend for free Bookiet “Oppertunities in Phio=
t H'ﬂu‘" tography**, portieulars and requirementa

Amerlcan School of Photo

praphy
1315 Michigan Awve., Dept. 1358, Chicago, 1L
Men and women to learn faol-
levilng blg pay trades In 2 to

WHNTED B weeke: Machinist, Aufo=

Desel, Refrizeration, Alr rmJJLJmLan Welding, Body and F«amler.
-'-'-lil!lull We pay room and board. Wrile s, lnnr':ll':.':ln Lr:.lln

in. Established 1902, 41,000 gradustes. {
THAIHIHE Dept. 173, 2017 8. Wabash Awe., Chi unn.

Investlgate the course experis buy. Authentic, com- ]0
plete. Send 10¢ teday for 3 trial lessons, full detnils.

MODERN SCHOOL OF JIU JITSU, Dopt-M, 5 W. 52 5t., N. Y.

MONEY IN RABBITS — CAVIES

“l' E B u Y nnd put o in douch with other mp-rh-“
Catalog fnd copy of map send
35¢ for Mool Catilng ansd Price List and
thon to the AMERICAN SMALL STOCK FARME
OUTEOOR ENTERFRISE CO.. BY 54, FEARL RIVER, H. Y.

T30 SHAVES FROM 1 BLADE

AMAZING NEW

BLADE SHARPENER
I + for all makes of

~eiige razor blades

o miracieal “MNotj

utr
ing u|1 wa

U mni
I-. Iandsome, o
i1} laat yenrs, Makss
rlhl.mh:p Pay h:ul.'n-nuhll
:llnn fow '"'"“ﬁ . 1l
iF

BATOROLL for b ﬂl:l'l =

emeenith el L I1ﬂ'||ﬂ ol EeE, Tetm
youE dollar, Br Eoduy.

020 Harth ll-ll!ll.l.url Avanus,

"RAZORDLL | m'm'lr iy
pept. 507, Chicago, Wincis
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“NOW Show me the

AUTO REPAIR JOB
lcan't DO!”

Here’s proof you CAN ab it:

FREE 7-DAY OFFER

AN’Y expert mechanic can tell you
that this iz the ONE and ONLY
book needed to know everything ne-
cessary to keep America's cars rolling
today! Ensy, step-by-step instructions
anyone who can read ean follow. Hun-
dreds of photos, diagrams and draw-
ings show oxact how-to-do-it.

FPacked full of short cuts, it saves
time and money—even for the experts,
T'i}.i' it at our riak, and se¢ for pour-
B

It's a BIG BOOK, 814 = 11 inehes,
More than H00 :|.|.|.L'|_-stml:|1:|nn aver G
pages. Specinl water-proof binding.
Lies open at any page for work-while-

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

TRUCK
REPAIR MANUAL!

Just published, for truck spe-
cinlists, serviee stations, fleet
owners—the first complete
TRUCK HEPAIR MANUAL,
covering EVERY jobon EVERY
truck made sinee 19361 1400
pictures, 904 pages, 300,000 facts
bazed on trock manufacturers’
own official manuals, Used by

U. 5. Armed Forces. Every es-
sentinl fact you need to know to

do ANY job. Strong, water-
proaf binding, size B4 x 11.

Covers nll models, 1938-1042,
All Gagoline Engines; ALL
DIESELS, Hesselmans, Diesel
F‘u.el Injection Bystems. All bas-
ic ndjustment and repair pro-
cedures described in easily-un-
derstood text and pictures: Fuel
Systems, Governors, Lubrica-
tioi Systema, Jonition Systemas,
Stariers, {"r'{:n-tmiq-r;, Clutches,
Tranamissions, Front and Rear
Azxlea, Torgque Dividers, T'rans-
fer Cases, Brakes, ete.

Offerod to you on the same
FREE 7-Day TRIAL offer, Just
check box in coupon at right—
and mail us coupon.

JULY, 1943

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

[ |
I book in T days.

you-read. The only up-to-date
book of its kind in all Americal

Just Like 150 Official Shop

Manuals =But All in One Book!
MoToR's FACTORY BHOP MANUAL
contains mll essentinl Information from
ench manufacturer's own offlcial shop
procedure manual. Just look up the job,
the model. the make, and go to workl
fTuII:k index gives you page and job in-

tly. Clear I.n'il.ru.-e:Unn:. detailed pie-
tures glve _Ifau the “dope” you Wwant at
once. PARTIAL Contents here can only
give you an idea of the Jobs it covers!

Thousands Now in Use!
Tsed by the U, 8, Armed Forees, trade,
technical schoals all over the country,
nuto servicemen In nearly every town.

Right now=to sec how this book can
help you get at =ach job easier, do It
better, and finish it foster—sond coupon
below for a FREE T-DAY TRIAL.

SEND NO MONEY

When the Sdﬂ-tl'ﬂl'l'l hrlm:s you tha F'M:.u
TORY B5H TTAL, it put an
few extra-tough jobs, s-ee aw the mol-:
cnn. me for ffzelf the first few days you
! And unless thoroughly satisfied,
I'EtIJ]T.l book in T davs and pay nothing.
Bend mug:llm mmnut monty, TODAY!
Address jrpl ncﬂk 17
572 Madison .'ﬂ\enn: \’:'Ir York, N. Y‘

Faoblished by MoToR, The Leading Auto-
molive Bosiness Mag-
@ manuals are osed you
are assured of high

azine, Whers MaToR's
standards of service and repalr work.
MoToR BOOK DEPT., Desk

MaToR's FACTORY SHOP MANUAL

If O, T will remit &1 In T daye,
and %1 monthly for 4 months, plus
delivery charge with flnal payment
(£5.05 in alll, Otherwise I will retdrn
{Poredgn price, $7 cash
with erder).

Mame

Address..

Clty__
Employer.

SAVE 38c] Check here I e:u:lnslm;

State___________

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

Nearly 200,000 service snd repalr
facts on all these makes:

Amsrican  Ford Oldsmobile
Bantam Grohom Overland
Buburn Hudson Pockard
Auslin Hupmnbil- Pierce
Bulick Lofayetie Arrow
Cadilloc La Salle Plymouth
Chevrolet Lincoln Pontias
Chrysler Lincaln Reo
Cord Zophyr  Studsbaker
De Sate Mereury Terraplans
Diodge Nash Willys
] 'palﬂe.ﬁ'. G0 pages of carburetor
text, charts, Illustrations, covering
&ll models.

Over 430 charts, tables eovering
important specifications, clenrances,
measurements, arranged In  handy
Torm, lm:lud.mg Tune-up CGhart;
Valve Memsurements, Compression
Pressure; Torque Wrench  Reading:
Btarting Motet; Engine Clearance:
Mpin 4 Rod Bearing Journal Di-
mensions; Generator; Clutch &
Brake Specifications; Front End
Measurements, etc,

Detailed, pletured instructions on
Engines; Electric, Fuel, Cooaling, Lub-
T|tiﬂnlt S&th Transmizsiona:

ront Ends: Universals:
Rear Ends, ete., ete.

17, 572 Madison Avenue, New York, N. Y.
Rush to me at cnce: (check box oppesite book you want),

MoToR's TRUCK REPAIR MANUAL
(Described at left in the box.)

If O.K.. I will remit 2 in T days, and
$2 monthly for 3 months, plus 35e
AYTRERL

deliver tharge with fimal
($8.35 ?n Otherwise I will return

baok in 7 un:-s (Forelgn price, §11, cash
with order).

_Age________

__Oeeupation

ayment {check or money-order) WITH

coupon, We will then pay 3&¢ shipping costs, Bame T-doy return privi
N & & _§E _§R _§B _§ _§N _§N _§ _§N _§ _§ §B |
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ARC WELDING W?z;

Schun\ is 3 Hun Profit Instltutm HOBART TRAINS YOU

The Hl‘lEﬁRT T el |\ SIX WEEKS. A BIG

Founded 1o furnish Course
dustry il
1]

b troined c-pf_;:u =, designed to Pt'l;f‘f;i demand for welders will
4 o further 1 you for @ big-pay 'n - continue after the war.

terosts of arc WEIGEE. 4 oon as you gradudl Start now! Costs little
:.Tm Hebart, ﬂchﬂ:: brecn diwidugl h‘:‘T 3
the rﬁfli:;m;:qu basis ol :E‘a?cﬁ:iii. Learn the ay.
e students ’hu”ﬁ-l 1‘:: part way fof b‘““'a! P‘..E &
mnltT";“ cosls a:-jt.-l’fﬁ’f”"“"

o EOUFTAE, affReT
E¥Feeat and frhrdeies

T YOUR |
on FrHE Eﬂ

Fotmes Membar Bium

I”’{,, > T 1u

)‘ F
EBe a “"key" man, Lenrn how
to send and receive messages in code by
telegraph and radio, Army, Navy and
Commerce néeids thoosands of meon, Good
faay, ndv enlllm. Lnlerrntln: work. Learn ai
hame qiich ugh fiunsus Candler
Byatent, 1Pr|'i'.a !'nr Flirr"F" HOGK,
CANDLER SYSTEM CO.
Dopt. 5-H, Dax D28 Benver, Cale., U. §, A,

Only Sbe

‘Pl:hupl.zw have an invention that con be
develo or improved through application
ydraulics . . . indusitry's oew right

IIIIII.:I lnr extact control of power and move-
ment. You moy have an idex which has aot
been lully developed for lack of trustworthy
assistance or proper shop and enginsering
facilities.- If so. wa will be glad to receive.
letter. o general idea ol your invention.

It il is something upon which we could work
with you. arrangements will be made for dis-
cussions. If not. wa will toll you prempily. In
aither avent, the aoiwer will be honest. (Per-
sonal audiences only b Ialtnr ﬂpp-u!.ntm.nl‘.,]
For our financial iluhﬁ: engineering
uali .Il-:nimlu refar to
& Bradstrest.

NEW 1543 EOOK
FOR EVERY MAN WHO USES TOOLS
HNow HHOP NOTER is biggest and hest ever is-
wigod, 224 Paipes, 168 in oolors, 560 plelares
and plans, Wil helo of your jol.  Get this

i The DENISON Erea ety Midued Tolows ekt by La ety

ldeas, shop kinks, short euis. No other

ENGINEERING CO. Like It Srywhore,
1190 Dublin Rd. Bk AT o0 B tarie Rtrast o Chicagn

Columbus, Ohio

ATENTS!\

AND TRADE MARKS You Can Build at Low Cosfeety
C.A.SNOWECO. ? USE OLD AUTO PARTS =5

Registered Patent Adtorneys Since JE75 SAVE HUNDREDS OF DOLLARS

Ty " o tonls T Witk AbOTe—0l 0 CoEL

Write far Free Besk and “Cerlifization of Invention” form ety i ._r.E..u S MMale Cheti FoURBIE II.!I.'I_I':“
Arlll presses, snading nuchines, shapEr, ©IRCILAT,

HT SNQW BUII.-DIHH. WASHING-TDH, Il.c. tln:l:l.l and scmall fawsd and other power ||Kl|->|—

from old auto, sewing machine, and other dis-

5 = Z, carded parts that cost wery PhiLle, et lllc e

; -+ —p—— E boak, V"Fery Power Toold TYou Can Make'', snd

E L follow simple instructlons, diagTams and Illtll!‘
¥ H T3

topraphs.  Make sourself UbD Lo dale, offol

machines that will do a goosd job for wou snd

Bave ol ll;:ﬂr hard work. ansd -'r'm:lny ?!hllar.'r:t
'

s our Sfndeuts Bew R Yinlr e aabl B1.38 fet, Bory, P, Teolt Xo9 a0

Business—>Many Repair for others, Repair poaimEn on delivery anvwhers io U, 2. A, YTour

Bhops Swamped. Health or Ageno handicap. maney back if nol satisfled,

WEBER TYPEWRITER MECHANICS SCHOOL, Div. 1, Blﬂm, ﬂhln POPULAR MECHANICS PRESS, Depl. 472, 200 E. Ontario 5L, Chicago

A Simplifed Practical Homestudy Colrse

Delays are dangerous and may be v prompily a8 to It patentabllity and send 302-0 Columbian Bidg.
coatly, h:r peraonal mnﬁ mﬂ you npgu?m- of my 72-pace hi?lollgr. or, lI ] L F Rﬂ-ﬂdﬂlph Washingten, D. G,
prompt mction, strict confdence, and 8 Yoo prefer to read my booklet Arst, m

minimum of expense, I sucgest that you ¥h¢ fttn.n.m.-d eoupon Rt onse T will ll md me &t onse, free of charge. "D“IEEE_

mnd me a model or drawingz. or eketeh gend my ' Recard of Inv e'nr!nn' hu booklet and *Record of Invention’

and descriptlon of your Invention, and (Owver 40 years experience as &
1 will make a search and report Patent Attorney.)

26A POPULAR MECHANICS



TEAINE D 1 E &

Is At the Battle Front

For maore tihan 23 years we have sdvertised “Avistlon Wanis
More LINCOLN Trained Alen

Superbly Equipped

Far 20 years thoussods of men and bove enrolled ot LINCOLN,
These men wire fvsly, superbly equipped, to anawer their oouns
try's FIRST CALL for aviatien nilofs and mechanics.

Today thess LINCOLM men SERVE YOU o8 every battle front.
AND, todoy this LINCOLN Sehool still troins maas for bog noy.
E Tature jobs in aviation.

Yoz, advertlzsoments e (hia soeved (he nation In ls grent hour
of need.  We snll advertise TAVIATION WANTS MOHE LIN-
COLN TRAINED MEN.™

Worite fer full tnformarion fodep!?

LINCOLN AERONAUTICAL INSTITUTE

BTT AIRCRAFT DLODG. LIMNGOLN, NERRASKA

DRAFTING ..

TOOL DESIGNING

TQualify guickly as a Brallsman or Teol Besigner of digs,
Dies amd Finturos for mids production.  Entire defenss
progiram dopends largely wpen the drafismen and ma-
chine amd tool desiguers.  Alter defense  Boao,
these trained men will Be egually neceseary
or seconibrocbion, Many now  making

100 to 125 a WEEK. Industry liters

ally begs ws for all our qualificd Drafis-

i, Mach ine and Tosl Designers, Loarm
Quickly with gur atdp-by-siep lessons su-
poe e Ey a recognized professoe of draft-
il and miachine toal design. Rush name and
addresy today for compiete facts on Drafting,
Mackine aor Tool I:IHI-|i| . Loarn what thewe fields
affir guu and haw ﬂu-nrhl:.r rnu can qualify for § big pay position.
Ho oblgation. State poeial will do—hut hurry.

OHID INSTITUTE OF TEEHHULﬁE? Bax 106, Greanville, Dhin

MAKING GHRTU{IIIIIIG

:lt-t'uru ol "'!'n—.r 3

I.EAIIH

=
[

THE L-l“lhﬂ'hl- “Hﬂﬂl..

FOR EXAMINMATION

MODERN

ELECTRICITY
INCLUDING RADID
AND REFRIGERATION
Here's great news l'ur anybody Interested in Eleetriciiy. NEW
18th edition of Appl Elvcericily brought rizht down to dote with
MEW FEleciricnl suw _-|m-|,.u 133 :gﬂ-rm, inelwding Electrienl Biue Print
10 big Volumes and all

Fending. shipped FREE for examinntion.

. BIG FIELD! Big Demand!
Hew Editlon - Mar who understand electricity
For Bagiuers | BIg Pay] = smenoy ncetes in thos
and Experts tries,  Abr |;|-..e-:."'15?1|; hailding, orms planis,

machine shops—praciics L LUELS B

hi s Iy ¥ Ancdustry  de

—hundreds off] Pends en slectricity and” men who know this

Disstratioes —ene | Eabiect make bie meney. Ploaaant, fossinating

most complete | WOk easy io lenm and do; fearn with  tleese

work of s kind | beoks.  Send coupon for oo st for FREE ox-
aminatlon and se¢ for yoursell.

wiir have aver piul-
fished, Erynamas, EEND A year's consulting priviloges
E;:&‘:::i 'Pﬁ,‘-:l:; with our enginecrs now given
. 1 to 01l banyer=s of this famouss
Tadioa, evarpihing H n w Cyclopedia of Electricity.
plained B0 anyone AMERICAM TECHMICAL SOCIETY
cam understand it Vocational Publishers since 108G

Over 3000 pages

American Technical Sociely, Dept. EBLD, Drexel at S8th St., Chicagoe
Sand for 10 days' free use, 10 wolume set of MNew 1B8th Editien,
Applied Electricity, ||u:':lu-:1u1::' a certificate eptitling me (0 consulting
g.rtvlh-ge—s far o will poy the delivery charges only on €
wreke, If [ wish m.-,y rvhlhl dlvern in 10 days aml owe youa not

ing, hut If T keep them, [ will hﬁml g2 I:Iﬂ aftoer 10 d thon
3,00 a month uantil the tofal price of Gnly 20,80 s ]-Illl-!f]..

HAME. ..c.ua A EEa EEG EEA Ema EEE P EEEe e == e S i, A,
AN o e e R am b TR LR AT APREE PR

CITY seas sesmsaasnarnas BIATE: vavvnsnmnns
Pleane nitach Ieiter Atating nge, cccupation and nome and sddross of
emploper and glve ot least ope business man sz reference,

JULY, 1943

TRAINING

7-DAY FREE TRIAL'

MACHINE SHOP
TRAINING COURSE

“TUW for the first time, the
world of machinery Iz con-
contrated into a q:um;u-leh'
A-YVolume Conrse. It
vitally necessary for u.l!
Machinists. It iz alzo o
Tralning Course for begin-
ners who are employed or
ook gpood poy johs In Mao-
chine Shop W

HUNDREDS OF DRAWINGS
=—=DIAGRAMS

w 'l-'irlurrnln sy toeumnaeesiin:
"“E%Ji.? by practical shap

® Profuss wiih Ilostrations,
ilimgrama, charts and valu-
able iables,
Ensyetos I'ulll'lﬂ' :md
BLATH], TEmar
provious wmh

s All vhases of modorm -

ehine shogp work.

FROM RIGHT OUT OF
NATIONAL'S SHOPS

Thia (raining ot home s com-
E’hhlu Lo funtameninls learmod
iy rFeaidentinl sludents oL MNa-
tional Schonls, Out of the ox-
poFiotied in ieaching thousands
of slintonis ha= come this sim-
plifiee], eany-to-understand Ma-
ehinists” Cowrse,

10 FREE GIFTS

u- mall Coupan  Immedi-
:lr‘lﬁl we'll give you abeolutely
Freo, BOVen o eve)
Les=ons, and A ¢
chinist's Dietlx
eie., and 1w

uniders
of  your

WAR WORKERS & TRAINEES
FARTIAL CONTENTS

Mackine Tosls Completely Described
and Fully Demonstrated.

Measurcments and Gages.

Drill Press Oporations.

Lathe Operations.

Milling Machines—ARl Types.

Shaper and Planer Set-ups.

Plain and Universsl Grind

Blugprint Reading & Drafting.

Export Mechanic—What He Must Know.

Hew o Lay Out Haoles for Drilling.

Shop Projecte—Layout Fabricalian.

Lathe Cutting Teals and Grinding.

Brill Jige, Spesds and  Feode.

Standard and Open-Side Planers.

Vermier Calicer and Dopkh Gage will fnd

American Stangdard Machine Tapors. daily work,

s T -

T TR,
ructical Shop

BAREhomAtien Terin  wEien you
eanential

in  your

e

NATIONAL SCHUOLE.-“,

Lau Angabes, Cablosms |

FREE 7-DAY TRIAL EIhHIHMIDH

4. A. HDE[HHH‘ANI, Prulﬂmt
MATIONAL SCHOOLS, Dept. H
4000 So. Figueroa St., Los Angeles, Calif.
Yes, without oblbrating: myself in any way, ship o me ot once,
vtk bk J-VOLUME MODERN MACHINE SHOP TRATNING

Ay
Poateard

COUREE. Within T daye after recelving the Course (and mar-
velous Homus Gift for lirr\c-rn piness), I'H eclther return the ship-
ment, Al owe ¥You not 1m. ar :I:I' sn:iﬂﬂﬁt I"11 senal you 52500,
ol h"l o0 n month of 81350 iz pald (fnal
poayment, B3_50).

MHAME . cscsssnssrasrsssasssrnaspssnssassnannasnaas
ADDRESS  cuvcnsessamtasendsonss doabasssdrasnasnas

CITY..innsnssnssnssnssnssmnsmnss STATE.cavcannnmas

————— — ————

cessmsanrsmanwsarsnnnnn MEE.sncasas

OOCUPATION. .« . .
Tou mdase deduct 21.25 iF wou

I wnclaed  canh (L1205  with
this Coupon, Same peturn prive
llege and refund  Fuarantesd.

s

I
I
I
I
I
I
I
I
I
I
I
- |

Say wou eaw it in Popular Mechanical
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B'RADIO

TECHNICIAN

Learn at Home-Many Make'50 a Week

[ fi FREE, 111ust: u-fi
B T R ervarda I Aoy ustrn

1 Intl'l.llﬂll.l £ Johs ll:lrhn umnrj. II.I'“.
-3 1s U ean train pt home in spare timel
J, E. SMITH, Pros, Many Baglnners Make $5, 510
a Week Extra In Time
There's probally an opportuniiy right in

Hatl. Radio Inst.
i meighborh

I TRAIMED THESE MENW to  make mnnn:f fixing
_ B e e T T R
g training ithat hos Itill’l‘h‘l I|\rndmu of N.K.I

mﬂ." m“m‘ Htudenia making 85, O & week oxten with-

l.l{ll.l.l;llﬂ F"ul1 i

E jote xing sdios e Radlo
nlers of in a business o
1 '“"“P“"‘ Brosdcasting Statlons, 1
Radio, and Br ol

“I'l!-'! BT =II|J Fadls = Monufscturers  meed
mﬂ:m. Id.l.lt! trained Madio  Fan. “Thiir
-—_\!II Govermment too needs husn-
Jﬂﬂ-if dreds of civilion Radio Omers

a7 i|lml|-h B ators, Technicians.  Sa MAIL

ver, Cabi. THE COUPON NOW (o en

T - h vieloper or past KIFL L
train stal. .I:|1. [

eriaisly lr'11 b, iy Tancinaking

unpm:mlth_-n in Madie, learn
how YOU can train at hema
in spare timel J. E. SMITH,

5., Dept, GGPA, Mattonal

R
Radio Inat,, Waahington, D C,

l"'"""-"'"'"-"'---------"-'

I 3, E. SMITH, President, Dept. IGPA :
1 Mational Radio Institute, Washington, D. C.

| Mafl me FREE, without obligation, your Gd-page book, *win I
| Bich Hewards in Badie.* ]
I R - o o o o R O I e e :
e e P b <At
:ELL?.... ....................... L
[ ————————————————————— e

Know the Technical Art of
Tum nrrnw Machine parts and eonsumer prods

uctz in inereasing and endless
variety are being made of plastics,
Get the key facts—on materials,
methods, and applications—you
need, to |~r||.:i|||.~|.~r" successfully in
plastice. Use this concise, anthori-
tative guidebook of working =asen-
tiala—line up for tomorrow"s oppor-
tunities for men who kuuwp!‘tst[u-\

OFFIEIAL SF{ITTER sot
CGHMAND CARDS ;

! Mow for the hr-'.l: time you
official Plane Packe: “Air Spotter
are the same cards used in Sponer

¥
can own the
Cards” These

Commands !i:lj'l.':-uJ_.h-:'Ju! the -:|'.||.|:|.H'1_.'

Ber consists of 56 ]:!i:rrl wgraphic r!-luh:ln’!"\. of 1. 8.,
Brizish, Russian, German and Japanese fighting
planes with 3 silhouetres showing head-on, passing
and overhead views om back of each card, ]"hg_ f:nll'.zg!j
o see every detaill—small encugh for your pocket.
IT'S PATRIOTIC TO BE ALERT
Send 30c in stamps or coin for 56 Official
Plane Packer  Air Spooter Cards”™ DI-Spt. 171
-—P.0 Box 89, 217TW 18th 5., N.T C,

I AIRCRAFT

War Industries offer outstanding Oppors

WELDING

tunities to propecly trained War Produs-
tion Welders (3 w s} Aircraft or Arc
Weiders (3 moni Waelding T-rl Ll

and ingulw#rs £l ¢ I

ARK | Lt

Write

nt Incuatry

1 COASe deRired

h“LWﬂU'('EE SCHOOL OF ENGINEERING
P-743 W, Bropdway & E Siabe, Mibsauken, Wis.

LEA R N MACHINIST TRADE

TOOL & DIE MAKING

In completely eguipfped Shops. Alse short, speclal
Shop courses foF easontial War Jobs. Loara on *
actual Shap work. For FREE BOOK, write Dep't PM-T.

ALLIED SCREW MACHINE CO. (School Div.) G000 W, Lake, Chicapd, 11,

® l'ncr aulnnarll. raflactors, faucets, bicycles. -

Mo tank: necessary.n Free parficular,
GUMMETAL CO., AVE. M,

DECATUR, ILLINOIS

Wonder-Tone NOISE ELIMINATOR

1-:41 aliarch o your radio
i

|u||:.. Bliorc 'I-Iu'ulni
i

sue or sond B0c and we' Il send
tetuEn A0 5 doys for refond §F oot del

WONDER-TONE COMPANY, Deol. 30, T878 R Clack 5., Chicags, BIL

51095 UP
FREIGHT PAID

H h rhie, [attanm].
el I._u. ‘ ac<d ss ane. Witkoot Dalay.

U, 5, MARBLE & GRANITE ©0.. A-18,

Cosrunpesd:  Writa for
rdar By Ml

ONECD, FLA,

FOR INDUSTRIAL USE

¥ John Smasi
229 |_||_|.. s, only S S0

PLASTlG

This hook packed wilh
clear explanntlone and dats cn plastic materials;
properiies, working fectors—molding melhodg—
puinters o pood mold design—eavses &pd rem-
edles of Taults in molded parts—Ibow Lo macldne
and fleish plastic parieg—HKinds of plasiics, ad-
vantages for olfferent yses—etc,—a practical
trestment of essenli=zfs of plasiie dealgn and

What plastio
materials are
best.

How to use
thei.

Testeal plas-

fics design

prodwet jan, data.

10 days” FREE TRIAL. mead and ex- Far
amine book before purchinse, Send this coupsn, DESIGHERS
F—————— e ———————

| McGRAW=-HILL BOOK CO., 330 W. 42 5L, M. Y. G n"Rq:E!II'l;ﬂEIa

| Send mie Sasso's Plasties for Industrial_ Us
[or 10 days" exanilmotlon on approval. In II:l dave 1 will samd
5200, plus (oW COO POSLARE, OF return Look |:-u1L|uI.|.I. \Iostage
paidd oan cash orders, | #
I T T T T I T T P G P e |
BALTORE . Ly oy s ey e I
II:;I:.'.' A BRI 5 S me e e e b i e e 1
.
OB ELONN & i i W g R e T cawaimy
COmPEEY » « 0 ravraraan o I"NE-T -4l

M A PR sl e R SRR Lo

28A

FOR PLEASURE OR PROFIT
HEW BOOK —17 LOW COST NDATS

Ot Lhis bimnd new bosk and boild s bost
ab home for your own use or Lo sell 3t s pre&i

[0 ean I Just the bsat you"ve slways
wantad —powar, ssil of row boail—1T difieant
kinds sizoa

Oeder DUILET A BOAT en paelal card and
pay anky $1.2% plus postage on dalevery,  §las
gurm in & daye if mob plepssd wnd gef money
hack. [hr sensd $1.28° with ordes, (Ouisids
U, & 5145 wnb ordar.] Order teday.

FPOPULAR MECHANICS PRESS
Dupt. 47% 200 E. Ontario %$t. Chicage

SIGN EASILYaxocEXPERTLY
F"AIHTE[I-""-LETTEFI' PATTERNS
.Jomu F. RAHN

SHOUJGAR DS S ST R

CHICAGD; JLLs

POPULAR MECHANICS



WANT AD
. MEDIUM

Advertisements in this section, 35 cents per word, sach insertion, minimum 10 wards, poyable in odvance
To be inserted under preper classification in August issue, copy should be in our office June 8th

August issue on sale July 1st

Popular Mechanics Magazine, 200 Eost Ontario Street, Chicoge, Illinois

make and save money.

YOU'LL PROFIT

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

Chicoge, lllincis

Gentlemen:
gratifying results,
exhauvsted.

available.,

for a long time.

AUTOMOBILES—MIDGET CARS

EXTREMELY Simple methed of high
tate battery chorging. 10 to 180 ampares.
Oarage end service atations ean assemble
.l:rm:n matlerlals in stock, Easy simple
ans $2.00. Earl Clifford, 585 2k St
Oakland, Calif, k s
T AUTOMOBILE Service infenaified! Gir-
cular free. Devercoux, Box 213-J, Battle
Creek EAn,

RENEW Car batteries lnexpensively. In-
structions §1.00. Popular Bervice, REacine,
Wiseonain.

BEND $1.00 For large photographic cuts
showing midgets, racing cars, speed boats,
apeed equipment, quick change gear boxes
for midgets, mlerdrh'a transmlssion for
h:'d.ruplnnl:a 225 mnd under. nnd. m:

R & R Mig Roberl

F{Il Elﬂ .lmde-rann Indiana.

.H-UTQMGBILH llm:lnr book, Afth edi-
tlon, well trated.  Instrustlons on
building bodlu frames, ongines. Ford A
n.nd: B converslons. FPlans, AAA rules,
oadstor rl-cllu: Indianap-
oatpaid, §1.15 C.0.0D. Ray
Madisonville, Clnelnnati,

cifientions, R
-u I8 card. S1.040
EKuns, Dept. 47,
Dhlo.

PROFESSIONAL Midget racers, motor-
scooters, mildget curs, Parts, plans, Hapd-
book catalog—50 illustrations plons—3I0c,
Midwest, 3857 Charlestown, Toleda, Ohio.

WHIRLGAS Eup-(:rl:hlrzl:rs $3. Increase
mileage 207 10% ., Perfect perpet-
ual :rlm‘munu. m::‘und. EuArantoe, Uni-
Yeralty Lest, An¥ cnr: gve make, yveart,
Wl‘em:h installs 15 minutes. Jehn Hanley,
H?nh_ulmturcr. 6719 Loreine, Detrolt,

C.

MOTO-PURR — Mew selentifis tablst!]
Gireatly ineroascs Fns-uﬂlnu mileage! He-
builds eompression! $1.00 package treals
140 gallons. C.O.D. or posipaid—I{Liberal
trinl supply 96c.) Results guarantesd! In-

ulries invited, Motor-Alds Company,. 3338

anderson, Omahs, Nebraskn,

13  TGNITION Eupen.hurnr:’ S"IE-IJ
Fast starting, mileage, EG
Mfg. Co.. 60 John 8t.. Ntl'l‘ ‘km‘k

AUTO SUPPLIES AND EQUIPMENT

QUICE Dryving enamel $1.00 per plot
paostpald. Matched to original finksh of
your ecar, State model, make, ¥ear and
color of your ear, also paint job number
i possible. Color Bupply CGo.. Omaha,
Mebruskn,

UBED Aubto parts. All makes, Price of
nny part on request. Mo catnlogue. Mey-
era Auto Parts, 820 Dryades St. NHew
Orleans, La.

UEED Parta tcﬁ‘l.i.a.ra.nl‘.e:d} any car, DW=
BcTibe your mnee Immediste reply. Wic-
tory, 2430 l:!u.mnlsl:ln. Chicago.

INCREASE Tire and gasoline mileage,
Particulars. Howard Rasmussen, Boon-
yille, Missouri.

JULY, 1943

lr_‘ngJn-.'l I!'I:tE'r on fils in m.u' nm.ue}

ITIUL’U'f Ind m]ll‘& R!mm‘n
minutes. Nothing to buay,
Information §1.00. Carl
Box 170, Eurcks,

SAVE Yl:lul'
carbon in five
Mo chemicals.
Wadman, R.P.D. 1,
Colifornia.

FORD 80 Tranamizsions. Used BS trans-
missions muachined to At
new cluteh plate §25. Meyers Auto Parts,
E20 Dryades, New Orleans, La.

FLATING Ouifits for auto mrm.
nect to a battery. No tanks 1 Ted
pu-ucl:]-m and frnnm Gunmgul Co.,

Ave. J, Decatur, Il

AUTO TRAILERS
PLANE $1.00 Each. House, sport, camp,
Dandy,

uttlit{ troflers, Catalog 10c, Jim
A, Wausay, Wisconain,

GDH.-

MOTORCYCLES, BICYCLES, MOTOR-
SCOOTERS, SUFFLIES

Complete with |

Papular Mechanies Mogazine,

Our ad in your Classified Section certainly brought
It appeared in the September issue, and within
four weeks’ time our complete stock of over 100 motors had been
It sold over $2,000.00 worth of merchandise for a cost
of $13.50, and we could have sold twice as many if they had been
Weo received aver BOD inguiries.
them eight months after the od appeared. So, we are willing to
agree that your Classified Section is read, gets results, and is kept

We are still getting

WYery truly yours,
Wilson Electric Company.

MO‘I‘D.IIEYCLE Hogs—§5.20
Mlcnmijtreamf.mad. Bag Co., ﬂlﬁ .a.umrn:t
1 }

YOUR Ad in this space will bring amaz-
ing resultz, I'll prove it to you, Write at
once for inttru ni information, F. W,
<ol , 100 East Ontario St.,

nson, Room
Chicago,
AVIATION
A & E Mechanics Manual pares for
“multiple chodee™ exa.m.tn.u.r. 8100

postpnid or ©.0.D. Aviatlon Publishers,
Box 503, Studio City, California.

T LIGHTPLANE Blueprints, plans. Cir-
culars 20c. Craftaman Books, Box 1163
PM, Milwaukee, Wis,

33 O, 8, Army-Mavy planes, OMeial pho-
tograph reproductions, HBombers, trans-
ports, tralmers, Nghters. $1.00 postpld
Abbolt Co., Box 03-M, Macon, Georgin,

MOTORCYCLE Book headquarters! All
American 182 page book *Qu
gwers” malntenance all Harlevs, Indians
locluding war medels §1.10,  “'Historlcal
Motorcyveling Facts,”” new, SL.00. ““Motor-
hi‘n:]].l!l.n Wnrun " 51.50. “Two Ei-rl.ﬂ':.l.‘
clf.lm:]-ulra E1.60. “Diesel Engines™
Medern Motoreyele Mechanlea,
ﬂpned Tuning.” 430 pages, care all Amer-
ienn, British  motoreycles.  §1.50, with
drawings, specilications U, 5. army jeep,
Oerman war motorcyeles $3.00, “'Auto-
mobdle Racing Book'' $£1.10.  All postpaid,
Motoreyele pistans, rings. Secater, bicyele
maotaor. s"?:nl: catilogs 10c and stamp.
Clymer, I Pieo, Los Angeles. Calif,
“MODERN Motorcycle Mechanics,' 435
pages, 200 [flustratlons. Extensively cov-
ers—operating, maintenance, and

esbions, An- |

=1 B
plete reconditioning. American and British |

motoreyeles, Invaluable to motorcyele rid-
ers or mechanics. $2.50 postpaid. Nichol-
gon Brothers, Bnskatoon. Caoede.

SEND 10c For new 1043 Handbook of In-
formation. Lists new apd used parts for
Indinn, Harley, Bootz, G622 Grand,
Des an-as Iowa.

MOTORCYCLE Parts, new nand um:d.

List 10¢, Ballak, 811 ¥, Bth, St Louls

MOTBHC?CLISTE-NW m.'pd us::t pnm,
acceasories, all models. Catalog I Hizpi=
derson catalog 10c ndditlonal. TrJ.n.na'J.e
2157 Harrison, Chicago.

FISTOMS All sizes for Harley-Davidson,
Duckworth chain Zax3s for  mol le.
McCann's, 2104 Texas Street, El Paso, Tex.

PLANS Scooters Bic, midget S0c, traller

Eas

Ble, Unicyl 30c, All four 8500, Circulnr
%SE. Craftamann, Box 11533, Milwaukep,
B.

MOTOR Scooters, motorcyeles. bicyele
engines, midget sutomobdles, gasoline en-
gines. Mo priority needed,  Cotnlog  10c
nnd slamp. Plank, drawings, specifici=-
tions, Instructions for bullding dandy mo-
tor scooter complete £2.00 postpnid. Cly-
mer, 30T W. Pieo, Los Angeles, Calif.

BATTERIES, GENERATORS, ETC.

BIG Ten year guarantesd storage bat-
teries. Jumbo Mpnulscturer. Spencer. Ia.

EDIZ0OMN Batteries, Light. Power, F:l’-
toon yor life. Five vear guatinbees,

leie lghting plants. Free literatore, su
ny Company. J11 Yonkers Avenue, Yon-
kers, Mew York,

ELECTRICAL SUFPLIES—EQUIPMENT

FOR Motors, welders, generntors, other
eleetrienl ltems, Write Jay Mig., BT
Ledoy Bullding. Minnsapalia, Minn,

BUILD Your own 110 velt o.e. electric
fencer. Bimple parts obiained anywhere,
Flana $1.00, Powerline. No. Randolph
Place B, W.. Washington, D.

ELECTRIC Prncil: Writes- m:ummres aves @il
metals.  $1.00 pestpaid.  Beyer  Mig,
4515-H Cottage Grove. Chicago,

WELDING, SOLDERING, PLATING

ARG Welders wanted by the thousands,
Learn with 816 poge lessons manual, Dm
500 how-to-do-it photes, §2.00
Money-back gunrantes. Hobartweld, :Eml
M-TH, Troy, Ohia.

OASOLINE Bubstilute for blow torches,
small engines, detalls 50c. Omer Devad,
Derby Line, VE,

NEW Maodel electric welder 110 wl.l:
ac-doe; will weld all metals: easy
use; l'u!!' directions, Complets with ]:-urwur
wnit, Mame and metallic i.hl'! attachments,
carbons, fluxes, rods, mask; all for $19.55.
Used by the navy., Mnorvel Eleciro Welder
Mig, Ca.. 103-AY Center 8t.. Hew York
City.

WANTED—HNew ur good _condition 200
ampere weldlng generator. Chas, Barnuen,
338 Upten, Battle Creck, Mich

WELDING Outfita — Alreraft, shept-
metnl. heavy duty soldering outfits. Su-
berlor Oxy-Acetylene Co., Hamilton, Ohia,

23A




ARC Welding rod coating !urmuln Gu-.:
different size wire, Easy, Material
nm?:nr, anywhers, No priorities. Elua.rm—
I'm.'rnul-a. and instructions, two dal-
. Manton, Calif,
HU'D'..D d c. Arcwelder without Iﬂ'ind-
Ing armature. Plans §1.00 each. 25 Lo 60
amperes from wehicle motors. lght ulmt
enerntors, automaobile starler-generabors,
elders Club, AB-3412 M-Mart, Chicago,

MACHINERY, TOOLS AND SUFPFLIES

CUT The cost of new machine toal pur-
chages B0% by bolldin Enthem yourself
Lewis inhed enstings.
All  necessary terials and blueprints
furnished for '!m.l.ldin: -mu.s ahap-cu and
other shop tools. Hundr efficiently do=
ing war turi.. Bend 1 l:lc to cover cost of
malling entalog describing 5‘3 items. Lewis
Machine Tool Co., Bax 118, Stabion A,
Dept, M-30, Los Angeles, Calif.
MICROMETER Huﬁltﬁ!. MicTometers
N usted, T 15 yenrs ex=
end mimﬂemm for free esti-
Guaranteed warkmanship. Promph
return. ‘Tracey Laboratorles, Department
101, 'anmtrum Dlinods.
o SONCEETE, Buldng, Hof. R
Concrete Machine l:m. B120 SHooth
ton Ave., 5t Louis, Mo,

hTTACI-IHENT Gnndl d!’lllsullituﬁnﬂ-

tory £4.85 prepal
vel /4100 Brepaid A%

54, Los Angeles, Gnl:l!.
RADIUS
_ll,“ﬁth.i. 18
Rumerrnrd 4, Hollywood, Cal.

INDEX Eemh for sale. WVery In

sive. Bixty-two different divisions.
an small Iathes, drill press, milling ma-
ete. Make gears. hobbs. cutters,
ete. 'I.h:nl neeurnte, nnd durnble. Mot a
Lay, l;l‘se by defense sohools and hob-
bvists. rite for free folder. Long's In-
#: Hem:l.n 2117 Enst B Bt.. Torrington,
_;

FOIL Bale—New and used reamers and

ml:l:llnf‘ cutters—not catalogued—furnish

our llst of requirements for prices, Write
.0. Box 493, Flint, Mich.

NEW Cll'l direct rudins speeds up
defense 'wur nﬁ! Free {Hustrated rﬂ:v
eilar, Facl 11-3 East 3lat, EKansas
Diey, Mo,

T HECLAIM Dull snd broken drills with
Mu-Way Drill Orinder. Circular free,
Tractor-Lite Mg Co., Eplrit Lake, Inwn.

137 x5 % WILLARD Lathe with gap.

? Pratt & W Itﬂer hm& ':ﬂllilrnl Eﬁ:hlm
our step cone drive rite for DAT-
ticulars. Cincinnatl Machinery & Supply
Campany, 217 E. Besond S, Clnéinnati,

Ohla
GRIND Drllls like factory: attachment
for bench grinder. Cheap. Factory, B11-B
East 31, Kansas City, Mo,
ENGINES, MOTORS, DYNAMOS

BIG Pay Jobs in welding. Complete

welding ]ﬂlnm and reirr:mw book. 516
En&n lessems. 83,00 5 Momey.

:uu-nrnt-n: Hobtartweld, Box 718- H

WIHD]I'TG Data, 225 motors, =ingle and
three phase, $1.00. Maotor Data Co., Box
T831, ms City, Mo,

BOATS, OUTBOARD MOTORS, ETC.

BAIL You bont! M boom, saill,
§12, Trj.lan.l.lf E‘r}:ﬂmr N.Ht\' -
TWELVE_ Foot flat boltom rowboat.
Complete plang 350, Calalog bont build=
ing plans 10c. The Rudder, 15 Murray
Btreet, New York.
to sha

FOLL Bize, cut
b!lun{rrl.nl:a. Ny - 38
*'Hulld n Boa

to Bulld Baoats" 1.

BI:I-B.I. Blueprint Ca., BLI. on A-66, C
land, Ohla

boat patiterns

UE!BD Cutbonrd motor parts. Outboard
Exchange, 1154 Remsen Ave., Brooklyn,
M. ¥,

BOAT Deslgnera are

pald profes-
glooals. Gomplete course by mall. Catalog.
Weatlawn. Mm:h'lille N. J.

ST e K et
E Crandall

Hicks Co., 050
Commenwenlth, Boston, Mass,

ROWHBOATS, Bleyele boats, small din-
All the 1:nturmut:lun need to
1d four low-cost bowts, Popular

Mechanles Press, (C-43), 200 E. Ontarlo,
Chieaga,

30A

ATHLETIC EQUIFMENT—BODY
BUILDMING (CDURSES

SUFER Ju-Jitsu—lightning defe and
attack system. Sensationnl new  home
study ready! Learm to lick

COLrses now
brotes (wice your size with only your bare
hands. Free detalls, Nelsen Co., 331
Bouth Wabash, Dept. 508, Chieago.
E:urulln equinn:u:.t..

Courses. Bpeclal booklet.
Cood Barbell Co., IHI PM Wl‘kun Rd.
8t Louis, Mo,

HICHOECDP!‘.BI Reaepreh, industrial,
necessories, We sell, buy. repair,

einhn-ul\: Inguiries invited, Mational Mi-
Exchange, 131 Chambers 8.,

Hew York, M. ¥.

LEREES — Bulid your nlln telu.r.nm.

field glnss, micrescope,

ote,
Asgoriment of ffteen Imm —§1, t=
puﬂ.lﬂ_k'l'hll."t l%nsgﬂ ﬂltﬂl Hci;fr mer=
ent  lenses—g5. ¥ pped  on
edge. Batisfaction utely ranteed.
Ameriean Lens Company. 1313-M Vine
Avenue, Park Ridge, Iinofs,

BE B'tl'on mnuullr ml] ol pep. AMAT-
ﬂh‘wln EB; l.h-m bapt.. M, ﬁmxfﬂ?
Maine, 2

EPORTING GOODS, GUNS, FISHING
TACKLE, ETC,

OUNBMITHING Readily learned at
home. Earn extra money repalring ﬂ:h
hﬂrhwd s firenrms. Free catalog 22
ATE books, Sam=
wurtll Plantersville, South Carolina.

EWAP Guns and ammunition  with

Klein's—or gel cash., [ marg—
E-I.‘.r loss, because we're rica's b?g{
nown, biggest traders. nds upan
thousands of new and guns from §5
'_“B,h the finest, models, gauges,
calibers

makes—Winchester, Re nl:lﬁ:
. Bavage, Bmith & Wesson, obo, L]
buy, sell or trade fishing tackle, out-
i nq;:il.pmmt, hlnu-uulu'l. old

anands, mm
clothing, ete. Deseribe Il-l.'ll:r
have to trade. "Munutr “ﬁu te-e"
it '!moﬁ'r e featuriag
eatu
thousands of **hard-to-get™ ltems. nﬁ
dime l:rﬂuudeq with first order) to cover

malling Klein's Bperti aads,
Milton P l{lein. Fres., BMH B%‘u 5

sted. Chicago
TR]IIGEE For
caritidges—all  differen
press. American ?:H.u[ Goods
FREE mtn! . flles, Tures,
Bupreme llo, Texas.
Shc u-u ifien " Balr Tt 100 thept.
otguns, rifles, ) [i .
Ruunl 's._Atchison. Kansas,
l::lla.rt R:Ig.l:e Atk
CHERY Egquipment: Catalogue free.
th, Chi-
T BEND 10c For list 100 used guns, Fray=
seths. Willmar, Minnesots.
fiskhing. BHeagtilul archery nistruotion
pook_ B0 pages, 50 (llustrations, only 50
Bouth Btate Ch
USED Cuns. ban t. mald, exehangsd.
Company. Coopers

CAR
£31.50 for assortment
Olive, Bt Lul.ﬂl,
msterials,
T ET"
And selnes Lo order. Don Cowart.
Hid West Archery, Zi0D-A East
cago.
BOWB—Arrows for recreation. hunting.
Iustrate {'-l'r.l.'lnz'uu free. Archery, 617
ucago.
List il'.l-mE. Howe
Mills, Maine.

ANTIQUES, RELICE, INDIAN GOAE,
CURIDS

RELICH, Minerals, coins. ministures.
%Iﬂdl: e, June's Anligues, Nerthbranch,

BWBRDH Ra.lm dBEEErs, stols,
p calal “;5 gﬂh

ATIOT,
Abels, Iﬁu .h Hﬂ_l!l_tﬂ'n Ave., New Tork.

INDL\. N Relles, coins, bills, gems, erys-
tih. curios, ete, Illustrated -nnta.lua: bic.
0 anclent arrowhesds Danie

I-ln‘t Bprings. Atk. AR -

25 OENUINE Indian sarrowheads, $1.00.
Catalog. Geo. Holder, Glenwood, Ark,

INDIAN Felics, bepdwork, cnins, curios,
minerals, old glnss. Catalog Gc. Indian
Museum. Osborne, Kansas.

FIELD GLASSES, MICROSCOFES,

DOGE, FETS, BIEDS, RABRITS

RAISE Rabbltz for profit. Llumina
ruh you In muuh wi markets, u&y
Booklet ribing twenly b

and magazine I!r.'.lr six months 25¢. Address
_?{mgfll. Stock Farmer, Dept. 3, Pearl River,

ANOOTLA R.B.hbdt.! profitable.
Wool brings $6.560 {m Plenty markots,
e for lterature, Instructions.
|ees,  Wm, White Angoras, Deaverton,

BUPEIES, lles, what do vou
]ﬁd;m?m bhreeds ﬂ“l}té_ﬂ.. Igunl' Ken
nels, Chazy, N. ¥,

GREAT Dane pu

ﬁ

Also s
colored

approval, Time

frients. E.umuwmu.la Btane-Moun-
tain, Georgia.
On rare Chinchille (nob rﬁh-
bits), Folders sent, Farms,

n Bay
:EIH.htnn Oakland, Californin.

NEW Zealand 'I.'Illl,e rabbits.
3608 Brighton, Oakland, Call ocr;?:

BT, BERNARD les. Champion siced
beputics, Franklin nnux. EA, Riverhead,
Long Island, New York,

RAISE Jumba ball "E E‘Iﬁah Frof=
itable. Vol Brashears, Herryvi

FAEMS, FAEM LANDS, REAL ESTATE

BTROUT'S Rig farm eal 1 100
bing B84 properties in 18 states from
Muine to Florida and wesl to the
#m—mu. tures, rock-
rite tod or this mma'-nrl.nd time=
savings bﬁ. X -P
dth Ave, New York Clty.
4 ACRES U-nlud“‘ll §3040, 10 down,
;m r&mnn:us, R. W. Btewart, Inverness,
R

FLORIDA, Farms catalog free, write
E.nln.wu] Agency., New Smyrna Beach,
in
T OOVERNMENT Land B1_00 acre up
formation all states 25 cents, Hntinhnl
Tax Service, 1U3'?_|lliul-l¢ Bldg,. Detrait.
m:da:::n.n? N 3130, §5 i
Ll poulicy Iu W,
Eﬁm? Fres list and litersture. Hu
16 Grossman Bldg.. Eansas City,

I-l-lshhnﬂl of Loulsiana whera
acres. Cholco cut-
over land a lurw pﬂm with terms. Bend
for deseriptive book without obligation.
LRnnf-Beil Farm Land OCorporation,

Lang Bldg., Hensas Clty

Farm bargalns.  Washington,
espta, Montana, Idaho,

Horth Dakota, ndable crops, Imﬂ'—
ahle climate, Write for utars.t.ura lisis
m:ﬂhlng n! farms. :rctfy ‘which
atntl:r. lmf 1I'E I‘Tﬂr ern Pacifio

FARM MACHINERY AND SUFPLIES

And Instructions for bu!]d:ll‘ll
tractor §1. Willinm Tanger, B
fontaine, Ghio,
BUY Tractor parts now! Large stock.

Hew or u::d. nick service; Iuw1pncu.
Free 52 page moi rackor
Lug Co.. Galesby llinols,

TELESCOPES FROFITABLE QOCCUFATIONS
POWERFUL Tﬂumrpe leng  klb—pofie BECOME Refrigeration service man,
sists 3" diameter 76*° focus ub.lecu-ue— Open your own shap. Be Independent aft-
EBOX and 100X ulrnmiﬂl er the war. Opportunity for older men.
While they last $1.05 pestpald. ‘Il.rl 50X | Complote, low cost h:rm pourse  shows
eogor Optical | how. Free booklet ration ﬂnhuﬂl.

terrestinl eveplece $2.45,
Co,, P-T, Bunbury, Fenna.

111]1 Weat Pleo. Los .ﬁ.ni 8,

AE'I‘R{!REIH'I{!AL Tzlumneu binoculars,
camerns. microscopes: bought. sold. re-
walred B-ehrl 10¢ for list of instruments
lt«":irer! Rasmussen. Box 294, Amsterdam,

HIBHMGGFEB Hclentifie  laboratory
equipment, bought, sold, r-‘t-chn:gnd =
paired. C\atal? Oeorge Eleln

Avenue, N ork.

.FJ..L'E I.ﬁn].lll.td men — D“I'I:l

amd E'-f:'" yistrated” cotirss 'I-'?"’ you

Welding, refrigeration, Te=
pﬂ.h-. how_to :El: Im-inm etc., i-ll BEER
covered, Free literature. Christy Bupply.

Dwpt. 430, 2838 N, Central Ave.,
STANDARD Habbit Journal, Milton, Pa.
5 years $1.00, sample dime,

POPULAR MECHANICS




540.00 WEEKLY, Made growing mush-
roams, fresh, dried. Dominion patent
331583, Free spawn. North Amerlcan,
160F Yonge, Toronto, Canada.

~ WELDING Pays. Learn with 1843 trade
echool bext mnnua.L 5168 pages. Over 500
photos. $2.00 copy. Money-back gunran-
tee, Huhnrtw::ld ox M-Ta3, Troy, Ohio,

MAGIC TRICKS, PUZZLES, JOKER
NOVELTIES

NOVELTY Matches. Strike on Hitler's
britches. or Jap soldler matches,  Strike
‘em dead., Specify, 10 matchpacks, 284

Lpaid, Ehc:pl'u-rd Service, 3082 Fincon,

an Francisco, Calil,

RAISE Angorsn Tabbits—wool brings
£5.00 pound. Particulars free. Grinstead's,
Edwardsville, Illimaks.

BOOKS, FERTODICALS, FICTURES,
FOSTCARDS

TRADE Magazines, current numbers, on
advertising, :.rl'. m".lat:lnn building, edu-
ention, food, bies, Insuranee, journal-
um.k].lve at.-uck mu.ll crder, medicnl, mlul.nt-

tnu mu.ul packaging, patents,
nting, poaliry, radie. te J.:-
aratlcrn.. :.la:na- sports, transportation and
seores of other subjects, List with prices
I!m:. Commercial Engraving Puhbl

« MC Horth Ritter, Indianapolis, In
EELF EXFLAINING Hible: Iilustrated
clreular free. Box 446-F, Minneapolis,
Minn.
T BUBBTANTIAL aretime profits tak-
Ih# subseriptions—250 m e
te starting supplies Iree Finu. 144-34
|]'th Avenue, Flushing. N,
MYSTERY Book tem:hea. tricks and

to read individual l:hl.ra.ctcr. Alzo ten
sentatlonal tricks free. $1.00 poatpald.
Ellis An . Publlsher, 131 W. 4Ind,
New York.

lists,
Ban

Bm—caulog.
Enmple Lefavor, Box o7l
Bernardine, Callfornia.

IF Il's money You wanl? ﬂtlﬂ. the new
k “Think

CLOUDS Of smoke,
in the air, smmoke rises each time he ApE
his I'lnzi:rs. ropeats 50-100 times and spin

n 15" ribbom 3-3 ft, loog, convert same
;Inl.n clouds of snow, BStill do more amazin
mystifying tricks Irom B single dob
nbsolulely harmless undelectable mystic

te, cah be used as a practical Joke, fits
nte many performances. It's amazing
new mnd unusual. See magic dl:q-]cl' ﬂf
send Ble for 35 E;r!ﬂnm:l.ct B,
M. C. Regan Labaratories [.'-_n.ll.l‘ngtl_,ﬁ

ABEDLI]TELY Tew! E-'nl]t :'er aldﬂ
laughing at * Uncle: Sam’ 51.1].1
3 for lde, 40 for £1.00, A Ha.l.tnn. 157p
West Lake, Chicago,

MAGIC Tricks, puzzles, books, cards,

unch boards. Catalog 10e, Bpecialty,

x 671, 8t. Louis, Mo.

BURPRISE Your pals. Your mame (or
theirs) in screaming headlines, [ront DIJ{e
Hollywood newspaper 25e, 4 for 5Soe, -
ga.ld. Lefavor, Printer, Arrowhead
Bprings, San Bernardino, Californin.
LUMINOUS Bkulll Glows wlerdl.gl H'.;z-
terious! $L.00 postpald. 308-H Piftcenth
Philadelphin

BOOKS, Cards, novelties, aamples, Cat-
alog 10e, Eastern Bales, 330 South Wells,
Chicago.

DOLLAR'S Worth professional mna:k:
Irﬂ, with illustrated mulns 5, 2404-H

Fifteenth, Philadelphia,

Orow Free 1843 EDITION Douglas famous catalog

erature, Thﬂmmm €a,, Baldwin, Mich | of 500 tricks you can dol All th'a Intest

CH magnzines (forelgn, do=- | with cards, culm. thimbles, balls, rTopes,

mestic, l.'tt.l!-] Daed textbooks, latest flc- mrnmms. , Ilusions. 128 n

tion, booklets, All publishers, Ca loe. Douglas Magic Shop, Box 274,
e {refunded). Cicerone's, fDl:pl.. Ins, Teoxas.

863 First Ave., New ¥ork, N, ¥, I..E.H.th Ventriloquiam, 3¢ stamp brings

ARTISTIC Girl pictures, Real maodels. | particulars. Bmith, 801 Blgelow. Peoria,
40 photos for $1.00, postpald. ALl differ- Illinods.
f:‘*uﬁ“'%“d slze. Beott's. Box 3432, Cov- BAFFLE Your [riends! Something newl

BACK Number magutines. List. Ewens, D D e O e
A1B-01 200th Street, SL. Ml‘ﬂ ¥. | Henry, Detrolt, Michigan,

BACK Number magazine harm:u. Av- o
lation, radio, clectrical, photography, Pop- al%ﬁaﬂmﬂﬁﬁrtzgmﬁ rnl'ml&r:_
H:E i:ﬂan:iﬁ-&i;ﬂeﬁ?ﬁuizlmf}c:nu’nt‘rglti; nu:ula.m,B quarter! HNelmar, 2851 Milwaukee,
1§ different $1,00. Esquire, Fortune 10 | CDICRgO.
different 81.00. Complete year oTE MAGICIANS' Headquarters, 218- 'nan
Di ut. 1917-1042, 35¢, Express charges | ca pocket, parlor, projesslonal tricks,

Corey's change, 355 M. Clark, .L'J nter’s. M-1311 Walout. Philadel-
'm:inntu. 1L nh

RECEIVE $£3.00 Beat-seller, monthly se- EE A magician, rofessional

lection, books for 75¢ on approval without | magic eatalogue of lnt.u lI'J'-s d5g. Ire-

chligation, HKassin, 3G Bromdway, New
York,

“WHEN Will this war en.d"
comes afterwards? Answers
est goers and prophets of all
Peerless Hooks, Box EBI'D.
Mart Station, Chicage,

MIDGET Bible and ].la.L u! other movel-
ties—I10c. Torian's, MT Chapel 5t., Hamp-
ton, Virginia.

WHAT Every Mason wants. We have
Masonle books for Blue Lodge. Chapier,
Commandery, Scottish Rite and Shrine,
Our rituals are used the world over. Send
for free cntnlog of books and rituals for
Magons, Odd Fellaws, Enights of Pyihinsg,
Enights of Culumhua.. Elks, ete. Ezra A.
l:!n-n£ Pu ine., P.O. Box 706, P
Chicaga, I,

DRUNKENNESS Is 8 disease which ro-
aponds to trentment. Medienl skill plus
human sympathy prove successful with
liguor mnd drug cuses. 'HI:I YeRrs upquﬂwu

Flte Tar free bookle P. M, MHNelson,
The Eee]:cy Institute, :I::I'w!jht i A

EE Your own herh medicine, Bean-
t:l!'ul 1I.1u5t:ratud ral::lp-a“hauk Iﬂm“%ﬂbﬁgjﬂ;,
3518 West 6hGth Placo. Chlcago.

GAMES—ENTERTAINMENT

HOURE Of funl! New game sensation,
“Thirteen Rummy,'" four to elght players
free literature for post card, IV Autremont
Art Works, 108A So. Bt Olafir, Dayton,
Ohin, :

PLAY Checkers the sclentific way. Cn&;
our magazine, 20c. Instroction book
Catalog  free, ‘s Checker F!w:r.
Desk M, Oary, Indiana.

BALANCTNG 'I'rlﬂi'-'.- ¥ou ean dur
parties, stage. Complete act 25e
2154BM North S2nd, Milwaukes, Wls.

JULY, 1943

What
eat-
n:ea. rite
Merchandise

Pur

land, ©-100 North Dearborm, Chicago.

WGHLDE Largest professional magic
shop keeps you in touch with lalest tric
".I.'\: regeive mmllns& scn:i 25¢ for 1943 cat-

wlag, Helden, 230 W d 8t , New York,

NEW Vanishin u and catalog 35
Sterling Magic, 343 John R, Dotroit, Mich,

COING, TOKENS, CURRENCY

DLD Maney wanbed, Will nniemh' dal-
Iars for nickel of 1913 with Liberty head
ino buffale). We premiums for
mll rare calns, Se ¢ for large coln fold-
Br, May mean mueh proft to you, Mumis-
matie Co.. Dept. 20, Fort Worth, Texas.

WHPLETI'] Retail mtal e of all U, 8,
colns Yza Lo §1.040, illustrations,
A500 quotatlona. Jnmtl EI- Randall, 341
South Dearborn, Chicago. SRR

QLD Coing 1708 dollur 1040, nrnu 15D,
iﬁﬂ-. 1833 28c each, 10 different Indlan

. Large book [Mustrated S0c, Coin
Shop, Box 71, Alameda, Calif,
CDH'F‘EI]ERATE Motes, qulrmr each;

'ﬂiu different, $1, Beffel, Box 17, Ottawa,

WE Buy Indian nznl'_n Lin:nln conts,
Old rare colns wanted. Highest prices
paid, Bend 10 tndny for new 1943 price
Cals e af all . B, tolns, American
Rara in Co., Dr.'nL 1. Transpartation
Bldg., Chicnga,

COINE, Stamps wanted. Send insured
Tm:cl. 'pl;ﬁt or wrlte Delmonte, 725 Wesg
New York, N, ¥

Bl WORTH Caina, Zc, Boex
4-Overland, St Louls. Mo,

“"BEND $1.00, Receive sssortment Torelgn,
T, & colns, Benutiful catalog 25c. Coins
g-hk{fd Badan, 24 Maple Drive, New Hydo

AE|

Oddehan,

Magiciun renches |

camtwomnvs $iin,

10 INDIAN Head cents, different dates,

n'[su pricelists, 35e. Bechultz, 1053 Rich-
Cincinnatl, Ohla,

, Columblan,

Slone Mountain, Cleveland SE.00 each.

INuatrated catalogue 10c, Norman Shults,

Balt Lake, 'I:I'ba.'ll.

FREE! Porelgn coin, banknote and JaTtge
50 page I:I:qu.r.ra.tm coln catalogue to ap-
proval aer'rl.m applicants. Send 3¢ post-
3{:. Tathi noe, Bpringfeld-125,

GET Profit and pleasure in cﬂllu:tllli old
coins, Bend lde for 56-page lllustrated
coln catn:ln: '\'uuu b'r delighted with it
Send for it now. Max Mehl, 370 Mehl
Building, Fort w:u'm Toxas. Largest rare
coin establlshment in U, 5. Established
43 veurs,

1 MM’ I-I.u'nr Ju;L l.hc scarce U, 5. colns

Hend lst. “Meet me by
'IAI'I:I:I:Ilm H, Hmwm‘ths'. Waterville,

you
mall, S
Maine,

BTAMF COLLECTING

POSITIVELY Oreateat free offer—Lat-
est Scott’s Internationnl $4.00 Stamp Al-
bum—covering entire world, contains
38.000 iMustrated, descriptive ACES]
Brott's 1043 Standard  $4.00 Cata DFueEs
“Philately's Encyclopedin’ — nbﬁulul::lr
free Lo applicants Inr fareign approvals
becoming custamers., Plymouth, Depk,
A-5, Bell, California.

FREEI Canadian sets, royal visit,
George VI, George V, cﬂrumtluu. !uhllﬂl
others, bo approval applicants, Ensig
Box llﬂ-M, Houth Orange, M. J.

FINE Approvals, freshly mounted. PAst,
personal service. 'I'ell: me what countries
you prefer and I'll send their =
E‘-:.JE-FI"DH 345 East Oc¢ean, Lang Etu!h

TUNISIA, Russia, India, FPhilippines,
Jamnice, Canid 3¢ wifh  npprovals,
Similh, 297-A 81.]1. .lﬂ-nue Roasells, H. J.

¥our duplicatle pockets. List

free. Henderson {m}, §62 - Tind Btreet,
Hroo Y.

BEEINNERE —Pen Approvals, pre-
;gﬂ:iqn.- Kress, 313 West Walnut, Hanover,

UNITED Siates stamps on ernvu
Free lists. Hox 486, Minneapolis.

85 DIFFERENT United States be wilh
approvals, Bookman, Box 145-M, Maple-
wood, M. J.

e 3o Approvais. Moseimy. 315a
v L3
IJ'D;‘[U B {u-1:]

T UNITED States 100 diffeceni Bhc, 500
mixed 25z 200 different $1.00. F&enuh.
Hew Gretnn, Mew Jorsey.

48 BENBATIONAL Stamps 1bic. Jossph
Curin, 1807 Carpenter Streel. Chicago,

SPOT Cash for collections warth £10.00
to £2.500.00, PEeigwin Company, Ving-
Iand, N, J.

10 FINE U. 8. 1802-1903, 3o, Weston,
Box 20, Oklnhoma City, Oklahoma,

BIGGEST Values! Write for approvals,
speclals, free offers, ete, International
ﬂumr.!_'gcl Halletl.ﬁv_l.lle__'re:u

ALL IMferent 0. M

1"I'II:I Falrmount. :’.!Inclnn-a.ti D‘hiu

FREE| British Emp lr: t. Pos
Je. Willlams, 606 A City, Mi

BPECTAL! Quality amrnuu prices be=
low current market. Parsons, 17 Bhare-
ham Terrece, Fairfield, Conn.

RARE BEpanish Oulnea, 13 different
Phll:l.ilglnm 3e, with n?prurkln Buper-
for 16 Greyion, Cle nd Helghts, O

MEXICAN Merlda s=et Je to approval
npplicants, Midwest Stamp Co., Box 476,
Bleomingtan, Indians.

BBTT‘EH- ‘Iul'nhn.‘ 1!:. E.c.
als, wrth o
Box 1315 cmm;n. =
.'H]n MII_ED . 5 Be mmnld Potter,
1314-F MreOee, Kansas City, Mo,
ET D‘I’FFEREHT Btnmpes 3:,-.. Approvals
catmt accompany. Purchnse's,
1 -X Whoe ruﬂ' Hillside, Mew Jersey.
TRADE Dunllﬂtﬂ with_collectors ev-
erywhere, Detatls free. Stamp Traders
Associntion, 4109-B Oscealn. Gnicﬂ:o.
10th CENTURY TU. 5 commems, Civil
War revenues, hutr.:laahtp §5 and £10
siamps free to T, npgrm-n.l g:phmms.
18-0 Broadway

r:i{'nlmi.l ap
Your choice. £m|:

Metropolitan erma
New York. '
BARGAINE QOalore In my new price
. Man-

lists. Write todny. HKuolokoskl, Vita
itoba, A

31A



18 PAN American sets 10¢. To atiract
approval applicants of the betber type wa
are making the following amazing offer!

our good neighbors In the Western
Hemispheres 168 sets from 18 counbries:
Mexico 720-31 complete, Canadian Royal

Visit eomplete, Puerto Hieo 86-88, Jamal-
cn Georgn 2 volues, Ecundor map, Guates
mula birds 3 wal., venumiu a0, Bri‘LLiI'I

Culang new waterfalls, Old Nuw:nundland
Bollvia postal tax complete, Peru map
ictari Colombin 2 ph:tunuli B‘hﬂn
partition pictorials 3 wal.. Paraguay
commemoratives @ val, Brasil 5 val. W
will send nll these for only 10c to sincers
approval applicants, Eindly state wheth-
er you wish “on approval’ United States,
foreign or both, Approval Headguariers,
Globus Btamp l_':ucm,pn:::.-. Hu Fourth Ave-
nue, New Yark Clty. . 201,
T304 DIFFERENT Btamnﬂ lnt‘luﬂiﬂl Jo=
:I.‘.Im'n Selangor, Cocthin and Perak only
'fp-mv.ll mpplicants. Relch Stamp
cn 4647 Kenmore, Chicago, Dept. M5,
T FIFTY British colonies and twenty T,
commemoratives for Jc postage to appro
:Eﬂ-ltl-nt-l, Pan-Am Stamp Co., Box 1168,
aml. Fla.

FREE|! 25 Different Bweden for return
tage, Approvals senl. Cline, 1TIM,
ifton, New Jorsey.
1000 D . 8, old ond new e
Weatherby, Troy, Dhia. -
SOLOMON Islands, Seychelles, Neid,
Caymans, Manchukuo, Brunel. B\mthJ.n
kT lu'llh approvals, WViking, 130 (Z) Clin
ton Bt., Brooklyn, N. ¥.
WEEELY Elﬂ.mp H-u-a.itne- 28 wmu
e, Btamp Journal, nfl:mn.l-w Mich,

"ilil DIFF, Inﬂudln: T!ml-udl.. &u-itlnllm
5, raval licants,

China AP
mmqn Ia-!_g-wl‘-'glll__“_ Azmnrhﬁr Mieh,
FREE Iist TUnited BStates.
B‘I‘.um;tﬁhﬂ'uih Apprm'lh. Bebes, Yon-

Lmsma[ Trignees No. 2631 (6] 10c
Provals, Carroll’s,
‘M-M ‘il;' Ni&n Bt I-u- Angeles, Callf.
STAMPE, Eu:n::rh selection sent on ap-
?mw.l aitractive nHeEa.. Pred Flernhurg

mk. Elmburst, 10
“WoWw! 810,00 Worth of fun for only
10e] 508 forel slaoips, ned

recelved from the ehureh

nl.l:l.zr mources, Afrienm, S0, Americs. Aus-
tralia, China, Philippines, Dutch Indies,
and other countries are rcﬂ-re.aunted. In-
cludes & few commemoraiives, airmails,
nod ll-l-ﬂ'lﬂl cnmiusms up bto 35 Or more
ench! Iggest pa .E- of fun in
nampdum—-ﬂu you might find anmemlnz
really valuasble! Price only 10c to ll:'].'l.nl.“
lprmvnl applicants! Money back not
hted, LEEs tamp Co., Dcpt

No, 22, Jamestown, Mew York
FREE| The Stamp Finder| Send ioday
far thl: big nﬂ' nlbtlun. fully illustrated,
enahling you instantly to identify all dif-
ficult stamps! Also flne packet strange,
fuscinating stamps fraom BI:EL‘I.Lﬂ. Herzegao-=
vina, Monace, Patiala, ﬂ ete,, In-
-nlud.lni: ma.ra,: ships, anlm a.|:|d: strange
ree w upprovel spplicants

lncbuud.ul Ja

Clumulau Stamp
Company, Bu:%m E*a

WORLD'S Smallest ﬂrmul]—dl.mnnﬂ
and Criangle stamps, free stamp magna-
zine, also magnifler to study your stamps,
with Iarge colleciions of stamps from
gcarce countries. A bargain, b with ap-
ﬁrwnu. Capital Stamps, Dept. 2, Litile

Atkanias.

unsorted
leked ( bits af 1
um: ed (moatly on af paper) jl.'mI1

EMOEY Mountaln commemarative sheet,
lg.tful U. H. stamp issued. and 33 T. B.
uding commemaoratives, aijrmall, rev-
enues, ete, Catalogs Tso—To approval ap-
leants for 6o, Curhan Biamp Company,
Gloueester. Mass.

20 DIFFERENT Forolgn commemora-
tives Gel Approvals. Benton Ryan, Mid-
dietown, Connecticut.

TFREE! ‘“Western Hemisphere packel,
Postage 3o, Owens, 808 Welsh, Bay City.
Michigan

PREE.'! Paony Express set (facalmiles),

Postnge Jo.  Hoberts, 400 Bullding, Bay
'ﬂ!t:l' M!ehlt!

Ehbﬂ Tor 10c! 50000, 8

—nbsuluttzf unpicked and unsorted—j unt
a8 recelved from chureh missions
including commemaratives, Air-

'\'I-'I'H!“HL

mails, high 1-'IJ'L|H|. up tu 85.00 denominn=

tlan! Pries [T ﬁ'lﬂll‘ﬂ'l'l] & Il-

cnnts| lMI:II'I.H' hntx IT 'I'II'.It

Btamp Co.. Dept Y.
FPREE! Com Lu "Dnil,ed Eu.l.q stomy

catalog with L1000 illustrations| Eend !F

Huumtr%m lerl! & Co, 137 T

32A

FPREE! Leeward Is., Cayman Turks
-nn cmm plis m dmmnt mint Geo, VI

tgfa approval
IH"FI.I:l ?‘D aﬂ:l i?““
m:nr:u. Bpringfield- Jﬂ

!ﬂl DTFPBRENT United_ Btates
Pricellst free, Seldenberg, Baroda,

VIOTORY Packet I'-I'Bhlnﬂl-udﬂ sLiLm
from Tenganyi British Cayman Isla
animal, scarce yhead, coronation, uirlr
Vietorinn, airmall, map stamps, with l‘ll‘
catalogue—all free. Send 5e

=] tnmp Co D P!ﬁr‘rm 1o
TR p Company, Dept. v LRFORLD,

lde.
ich,

n'!:x:im Censis  commemorative sed
fres with approvals, Pladon Stamps,
1719-8 Idaho, Toledo. Ohio.

WI-I'DLt-EnI-E Etgmmrnu to dealers
far lie poatage. dreds af 'hl.rn.m.'l
$m:|ml.n Btamps, 102 West 4ind, N
ork.
" UNITED States Rpprovils complebo cove
. Ane gquolity, abttractive prices. Bem-
mne ‘Gtampa, Box 436, Coconut Cirove,
Florida.
A REAL Hn.ruln Specially prepared
packet containing 160 different foreign
and 65 dll'tnn:nt U. B. stamps; cnmlua
tntue mboul §5.00; pamphlet whicgh tells
pHow to, Lilie Your Stamp Gnlh&

111: nnh' 13-:: Qum t:i.l:sr Etnm
m Wsﬂjm Bt., Cincinna

“PENNY Approvals,

that satisfy,

Granberg, Bil-P, Phllud::lnhil.
Fenna.

BEND Postage for fres Tinited Biates
price list. Btanley Gibbons. 28-F Park
How. New York.

CANADA 100 Different 25c—approvals
8]l countries. Lists. Victeria Stamp Co..
Londan. 4, Canada. =

BTAMPE Wantad thauzands of our
renders. Your ad in this space will brin
you some niee orders. One advertiser sol
150,000 stnmps. Write for gﬂiu" prool.
F W, Jnhmun C!lu-l Advertising
Hlnn\er Room 301, 200 East Ontario St.,
Chicago.

HNOBRRIES AND COLLECTIONS
WANTED: 0Old relte enrds, Write
Charles Bray, East Hongor, Penna,

20 DIFFERENT Cactus plants tpald,
£1.00, Fulalia Turner, Azism, G‘l.ﬁfln

NEW Oland stimulating vitamin, De-
tails accompany “‘Colchicine'’ offer. Boe
rChemistry."

1 FOULL Different mltch'bwtx $1.15,
Joe, 303 Lincoin, Lansdowne, P

MATOHBOOE Hnbbj.l “Bu]klln" mem=
beruhlp blank free. Box 1111, Rothester,

EE&.UTI’FI:IL Stones remaoved from rings,
ole, ]ﬁjﬂhuﬁnrud £2.00. Lowe's, Box 311,

Bt. L
UNUSED Match book covers. 100 all
liLEcrr.nt- §1.00, 35 Roynl Flosh covers
100, Free liat. Charles Edelman, 13110

t 84, Cleveland. Ohio.

J Matchbaok 2 o
Bn:uﬂlqlwﬂ Rmhut::u.;] e

‘NEW—lE l:ll.l'lurcnt Ih;l:nh COVOTE
Box 202, Rocheater, N,

MAKE Moncy lm.lldinn' hird huuscs Il-

lustrated Instri Popular
Mechanics Prm. {1:—!3]-. ﬂﬂn E Ontarlo,
Chicago.

10e,

CAMERAS AND FHOTD SUFFLIES

COLOR—It's emsy to color photographs
with transpnrent olls. For pleasure or
pfit. Book gives full instructions, Price
1.00. Currle. 45 Cherry St.. Quincy, Mass.

IL Calark phelagraphs o fmtn.p.t.l‘u
hobby or profitable business, Leéarn a
home. Ensy simplified method  Previous

experlencs unmm&w. Bpnd for free in-
formation and ruh rements. National Art
Behoal, 1315 Michigan, Dept. 3448, Chi-
£ago.

EASTMAN, Bimplex, Pn’l’n:. Bl:!l— How-

ell magazine camerss. In

stock, Limitless varicty dumutlc l:nd lmi-
e lenses. Many  “Vsupposed-lo-be"

unobtainable Ll-urnu)

flm reninl librory.

48ch, New York.

MAHE Maney

{America’s leading
Mogull's, 64 West

in I:I'I-G'mm .. Learn
quickly at home. Easy Fm!aua. X~
periefice UNOECESERTY, qlnnm schonl] ed-
weation sufflelent. Booklet and require-
mants freq, American School of Photog-
raphy, 1315 Michigan, Dept. 3431, Chicaga,

BASSE Bays: War time proves
leadership. Amazing sclection of ﬂnut
glill eameras—Leica, Contax, Eorelle re-
flex, Argus, new and used still a\'llhb}e
Write for guotations. ﬂnlil-f tion

iﬂ-lblﬁﬂl OF ¥our money l'! unded. BI-'II h".'l!:'l-
‘em, sells ‘em, trades * Bass Camers
Company, Dept. A, 'l'l! W. Madison 8t.,
Chim ‘Tlinois,

HAVE You a_camera? Bend ten mu
for recent number of our blg magazine
showlng how to make better pletures nnd
enrn money, American Photography,
Camera House, Bosten, Masa

CAMERA Ruumnl Bellows made to
arder. shutters r:nll:r:d. Bellows mnde to
fit all standard eameras! Unlted Chamsrs

Ine. A- IEII- Belmnnt Chicago.

GAEI{I Spot eash for cameras, lenses,
binoculars, movle or still, sound pmhﬂ—
tors. Send full deseription by madl,

wire for prompt cash offer. auran:eul
af dependability Imum honorable deal-
ings. Bass Camern ﬁn}*. 178 West
Maodison Btreet. L'h.lugn

lar Hn-

PHOTO Gulde—Best of
?;p“ul

chanic: Magazine uﬂ:lnlu on o
, (C-43), 200 E. Ontaris,
Emﬂm.

r\epﬂntrd In IB‘-B Il.

FHOTO FINISHING

IMMEDIATE Service! Pictures returned
same day order recelved, Bmashing low
re War pcrlceu.l Bixtesn guaranteed deck-
rdf Velox prints from roll, 35c. Or
ored ar two pluin e m:nh free

‘I‘I.ﬂ:l B deckled-ed e-
Eu'lnh Trom nml H 25¢ cu. ld: :r-nlls

loped. timed, vaporated,
and m]arud o 3:1 nn decklod- edze Velox
?lpe r—-36 l.‘-'lT 35mm. §1.00; 18 exp. Blc;
8 exp, Mo |37, S0c; B exp, ‘Biml-nlni. 25,

rints, 3x4, 3¢ each. We have new, per-
fect 35mm, film| Low prices, Fres mail-

e, detalls an request. ﬁmﬂﬂ.l‘l Ehﬂﬂlﬂl
Dept. 606, LaCrasse, W

OIL Colori lomhu & qulnl.un
hobby or pro I.E.qhile “
ome. Easy simplified m-uthcrd P'-nl
experience unnecessary, Bend for r-:'u 1::-
formadon and ulrements. H:thmal Arh
Enhm!l 1315 igan, Dept. 343PF, Chi-

"i"ELCIK Deckle re Hnu 2e. Rolls deul—
. two deckle ol prints each ne
tive, 25e, Two 5xT enlargements
Summers Studie, Unlonville, Mo,

BIXTEEN Prints with each eight expo-
sure roll developed—35c. Whaolesale price
list reprints, enlorgements, Large stock
neEw Hollytinis, P-1350, Hollywood,

Californin,
I5MM. Fllms devel mnd enlarged to
A pxb—4%1.00, I!:'-I—il Ministudio, 2411

Beneca, Westfleld

EIGET Benuul'ul hiﬂ“' qnlnmm:li_u—
.ﬁlm.n I'ImJalwd—m ‘I‘wu double weolght
enlargemonts free, Ten reprinis 256 Bend
negatives, Emplre Photos, Adams Cen-
fer, .Y,

"3 Blo Bparkling enlargements 312“5
from 35mm. fne grain developed $1
18 exposures F5c. atoshop, Linton, Ind,

16 SPARELING Lifetone prints, 2 beau=
tiful Hollyweod enlargements, froe Lea
ertone frome and photo wallet only 25¢,
Free pholo album with first order. Life-
i-g‘na ﬂt-ud:nﬂ. Dept, A-710, Des hioines,

6-8 EXPOSURE Films dmlui:ed
finlshed 25c, 12-16 exposure 35¢, 18-20 ex-
Enmr: 3fmm, films &0c, 36 expasurs §1.00,

rints 3¢ each. 25 reprints H0e. Al
doveloped a.nd eul;a.rl:ed to 4xh. Bend
for Iree mailing lgtnunm Service, Box

S450-Metropolitan Lo Angeles,
lifarnia.

#-8 EXPOSTURE Ralls devela

larged mammoth size 30 eprints 3c.
Thrilly Pholes, Bax 48, Soulh Gate, Callf,

ANY 38 osure 3imm. developed, va-
urnind and photometcically enln
x %?x:- deckle mcﬁ_e paper §1, cnm-
plete, r mode veloping meth
guarantes more printable ne vu
every roll. Ma free merchan t best

quallty wark always.
¥oa,  Froe mallers.
14086 M. Charles Bt..
Md
& OR 8 Exposure rolls developed and
two Buperfine prints each exposure 30

58
A '.rli] will ﬂam'lm!u

i Phota Labs,
Dupt. 1. Baltimare,

Reprints 3¢, B0-—§1.00, CXPOSUTE
A5mm. rolls grain, 3Ilyxd1% prints
21.00. 18 exposures Ble. sorvice,

Mercury, A-109 Neorth De?rvbcm. Chicaga.
POPULAR MECHANICS



BIGGEST £1.00 Value in 35 mm. finlsh-
|1.1' today, 36 exposure fDne grain A15xd4l3
enlnrgements; deckled, embossed margin
and dats, Eighteen exposures Tho; =ix-
teen exposure splits 65c. Pree moblers, 8
cxposure o benutiful deckled con=
tnet fnish with embossed wide margin.
25c. Mailbag Fllm Service, Box
Chicago,

FILMES Scientifically developed plus B
beautiful 4= epnargements 30 complefe,
Photo Service, 107 Dewey BSt., Newark,

. L

BEAUTIFUL 4x6 Pictures 3% e ench,
Irom 116 and 120 nE!tH\'E. Jyxdl
all other sizes, BUAT nmrmd.
Overpight service, Raoll developed and
plctures 30c. Roll 12 pictures 45c. Roll llﬂ
pictures &0c, Enlargements on  double
welght porttait paper SxT—30e, Bx10—500,
Copies made from any picture 7oc. Pacific
Phou:r Hervice, Box Bun Francisco,

35]-!'.!-[ Argus, Lelea, eta, l: ot *MET=
eury"™) 36 exposure rolls, fine grain devel-
aped . (Eastman DE-20} and beautifully
enlorged to 3" xd™ lossy  prints, 90,
Cnrtr:dge reloaded thf: Enstman Plus X,
3 exposure rolls, 8be, reload 20c.
24-hour service, H:nr.ls!n.ﬂ.l,un. guarnnieed,
Free malling bags, sample print, Techni-
1!|1'|1.BII:LT L%hu:l.tarh 641 Hrown Bt., Roches-

P, Y .

TWO Beautiful prints Irom each plelure
on raoll Twenty two Fears of satisfied
custamers, Quick service, Lens Pholos,
Dept. J-4 Jau.eavl:lg.e__?{!_nm:!n.

16 BEAUTIFUL Oversize deckledged
prints and two enlorgements with flrsg

order I5e.  Owlphoto M1, Weatherford,
; phaoto eather

—r e ——

i Emﬁf‘ﬁgﬂéﬁémlﬁ a“dlnhf'
¥ QES ¥ e prints,
!‘r:m mu.ﬁm day service, Mall
films  to Joy th. G.P.Q. 608, HNew
York, N. Y. i

BATIBFACTION money back,
35 cents. Raoll ﬂnluhogm'rlm 16 Tegular
negitive sige prints or 8 double-size prints
doe. Fast, safe service, Ploneer oto
Co., Box P123, Wichita, Fansas,

ROLL Film developed wnd 16 prints or
8 prints and 2 enlargements 25c. Crystal
Photo Bervice, Box L, Crystal Lake I1l.

TEIGHT | Beautiful enlarged nrinls (MEAr-
Iy posteard siwe) or 16 Tegular prints Jfac.
Iimm, rolls enlarged 305x41% £1.00.0 Purs
ton Studios, 558, Rescoe, N, Y.

“PHOTOGHAPHY Faor plentire nnd pr
it. Prepare at home., Common school ed-
ucation suMecient. Write for information
and requirements.  Ameriean Behool of
Photography, 1315 Michigan, Dept. 3463,
Chicago.

BEAUTIFUL Enlargement feom  each

leture on roll 26e. Cut Rate FPhotas,

B, Jonesville, Wis,

EVERY Pieture an enlargement! B8
sparkling deckle-edge enlargements and
rall developed 25e coin; 116 size or small-
er: enlarge Feprinls 85 Enlorge Photo,
Box Box 701D, Boston, Mass. 000

" ROLLS Doveloped: Two prints each nes-
ptive 25c. Reprints 2c each. Summers'
Btudle, Unlonville, Mo,
3 THREE Pﬂ:;!}'u ﬁh %\;-w;lmnu]i::iw. @ to

expoaure rolls, ; . 186, BXpOSUTE
rofls, Soc. Reprints, 8c. Fred D. East-
man, Bode, Iown,

#xlp SILK Finish enlargement—25e,
Bend negative. Irviog Studio. 4006A Ir-
ving Park. Chicaga.

MOTION PICTURES AND BOUND
EQUIFMENT

BUILD 18 mm, sound movie llbrary.
W Nims $6.75 up, Ires list, Box 876,
g: Ponna,

NTED—Bound  movie  projectors,
auted ol 3002, oo St T
Horvey B Itis, Box 0639, Brockton, Mass,

ALL Munkes camern films, 100 ft. lémm.
$2.00, lm.m. 25 It. double 51,25, Dewel-
onlng Also complete movie subjecls
avu.iluhlu. Free cotnlog. Star Balety Film,
30 = 9th Ave., New nrk.

"ALL-ARQUND" Relleclor Co, guaran-
Leps thelr relector will give 267 more
screen (llumination on Revere projeclors,
Address, 10111 Euclid, Cleveland, Ohio,

1 BRINGS “Surprise’” assortment Bmm.
colorful titles! LeMoine Fllms, Nevada,
Missourl.

FREE, 1543 Movie catnlopg; snmplg film
10¢. CGoodwlll Company, Jackson, Tens

nessee,
TAKE Moviea 1007 lemm, Weston 0
Ammuur.

5100, developing included.
4T0-A Quincy Bireet, Brooklyn, M. ¥

"TWTHE World's Greatest Passion | Play,"
Amm., 16 and 35mm. Specify sound or si-
lent. Rent or purchase, include stamp,
:{Eemenwny Film, 33 P Melrose 2L, Beoston,

RES.

SOMETHING Mew in 8mm, home mov-
les,  Assorted films, remt by day, Owver
500" only 25¢, List free. GWD BMA Films,
Biony Point, Morth Carclina,

II'E"-"'ELDI.'-‘ Ynur own Im:r'l.'lu Baye Eﬂ*",
Genera_Company, Davenport, Towa,

GLAMOUR Newsreel Mo, ¢ majoreties,
beauty queens,  #mm., 5§ 1. reguiarl
200, anly §1.00, Ji6mm,, 100 f£,, 8280
Lists, samples, dime, Jenkins, 291, El-
mira, N, i

BEND Stamp for | .. Bmm. cnia-
logue, Bierling's, "Maorthsmpton,
Easton, Pennsylvanio

BAES Bays: Leadership in the cine feld
Is apparenl in war times, Here
your choice of B mm. and 16 mm. appa-
ratus, Write for guotations. Your old
equipment i3 worth real money in trade
—gescribe pleass, O we buy Ior cash and
ay Immediately on recelpt,. Write 1o

eadguarters. Bass buys ‘om, sells ‘em,
frades 'em. Batisfaction gunranteed ot
your money refunded, Bass Camers Com-
pany, Dept, A, 170 W, Madlson 8t., Chi-

1fimm,,
L]

eago, Illingis. = )
EMM.-16MM. Films, Froe catalagus
(sample film 10c). Parkway Exchange,
grstil.kﬂg-num Furkwny, Brooklyn, HNew
K.
COMPLETE 18mm. Sound subjects

perfect, £5.75, Odd cound resls 82 All
slzes Him hm.l%l‘l[- mld r:chnnstd Cain-
logups— sample e, Interpmbionals
M 2120 Birauss, Brmlﬂrn New Yark.

AMM.-16MM. Silent-sound: ali latest
sublects. Films rented everywhere, Free
catalogue (sample  #im 10c), Garden
Film. 31T West Bith, New York,

3FMM. 10MM. Bound sllent projectars,
films, Savarese, Woodclff Lake, M. J.

MUSIC AND MUBICAL INSTRUMENTS
bk,

HONGWRITERS — Free

“ACCORDIONS, New and used, baught,
sald and repaired st whalesale prices.
Cash or terms, Del Principe, 307 80, Wa-
bash, Chicaga.

LEARN FPopular plano! Write Maglc
Kev, 111-A Broadwny, Glendale, Calif,

SONOWRITERS—8end poem for immes
diate examination and free rhyming die-
tionary. Richard Brothers, 24 Woods
Building, Chicago,

S80NG Poems wanled, Special offer,

SBlebeneck Musie Co., HKalida, Ohlo,

BEPDRE En‘ldlni your porm t0 be Bot
to music "' your composer.” Free
Dbooklet, .ﬂ.]. Mﬂqum 2110 H Beachwood
Dr.. Hollywood, Calif

POEMS Wanled ll.‘:'l:' musrical ulﬂnm
Bend m for immediate consideration.
Flve Btar Music Muasters, 630 Heacon

s

Bullding, Boston.

BONG Poems wanied: Write for free
Instructive booklet, outlining opporiuni-
ties. United Musle Corporation, Depb. 14,
Balrm, Ind:ll.rlq

SONOWRITERS! OCuaranteed publica-
Hon, fT‘E’F.‘ details and rovalty confract
Pan-0-Ram, 1658 Hroandway, New York,

REFRODUCTIONS, Your song, (Binxll)
5o0—34.00, Joe Coben, 1553 South lﬁﬂ'en
wny, Chicagpo.

HOME Movie bargalns, Pree Hsiz, Myl
liprises, Box 1135, Waterbury, Connectiout,

LEARN Movic hrujﬂ.t . management,
Free catalog., Olve age, ‘Theatre Insti=
tute, EII:mra.j N Y.

BOMETHING MNew, movie screen coat-
ing. Pree Uleralure, Bnow While Bereen

WANTED! Lyrica, melodies [or songs.
We a'rrm;‘;e publish, sell. Superior Seng
Stud . N T

FPoems set to musie. Free booklet,
full _information.  Write Song Service,
d31-0 West dith, New York,

MUBIC Composed to words, Wonderful
proposition. Baner Bros,. Oshkosh, Wis,

Company, Danville, Tillneis.
OLDTIME ¢uml=dl= and full length fea-

tures Emm_ 2¢ foob, 1720 Bau
_'Fj.:uerlcﬁ. Los Angeles, igluiﬂie Eaoh

JULY, 1943

SONCWRITERS! Amazing outstanding
offer. Hibbsler, Of, 2157 No, Avers, Chi-
CLED

SONGWRITERSE, Write for free booklet
profit shari plan.  Allled Muaic, 204
Enst Fourth, Cincionati. Ohio.

GOOD Music cun&ﬁuﬁeﬂ to ﬁmﬂ words,
Reginald Belcher, wihnm, Jersay,
Establlshed 1010,

“"LEARN Bwing plane! Postal brings froa
folder, Christensen, 451 Eimball Hall,
Chicnen,

WRITE Songs, Big money and rE‘lqu.-
t[l:ll:l.. Write for |nformatlen, J. Gordon

Pub. Ce.. 301 N. Hoyne. Ave.,, Chleaga.

RADIOE, BUFPLIES, INSTRUCTION

MODERNIZE Radios, Improve circults,
Complete manual, $1.00. Supreme Publi-
Lations, 328 South Jefferson, Chicago,

RADIO—Tubes. 3¢ stamp brings “1ist,
Hoeppoers Radlo, 1613 W, 4th Si., Dav-
enport, lowas,

REVISED Flana 18 long distance crystal

sets, with “‘Radiobuilder"—325¢, Labora-
tories, 1406-C T7th  Avenue, Oakland,
California,

CRYSTAL Radio cxperimenicrs,  Wrile
ew York,

Hewiet, 23 East 39th, New Yor

KLADAG Radio Labarataries, Kont,
Chio, distributors since 1920, have theu-
sands of parts, tubes, otc., unobtainabie

vlsewhere. No catalog, Definite inguiry,
inclosing  stamp. ts  imedinbte answer.
§25.00 list, new 10 parts, same nh&ul-cl.-t
all uscabio, collect express—8$5.00 cash.
£50,00 lsl—g1d.00. S,

LOWEST Prices. Radio tubes, }fmﬂa‘_
Free bargain lsts, P‘ut.t.l.-:. 1314-P MelGen,

Kansns Clty, Mo,

RADIO Communicotions courses guali-
fying for all federal licenses, Home study
and resident eourses, American Radio In-
ﬂug’m 44 East 43rd Etreet, New York.

RADIO Service men and asperl.m.en:en
sgend for our giant radio catalosue.
E:JEBH». Tnited Radio Co. (1000M), Nﬂr-

Emnm Radlo books, Up-to-date list
free. FPopulnr Mechanics Preas, {(0-43),
200 Ontaria, ngo,

BUSINESS OFFORTUNITIES

MOVES Faat &t 50c o every service-
man's family, sample 2%c. MNew service
banner J:la-ua. Sample book o 48—10c.
kg hit. Bample 35,

Hew novel A
Lyile Ennf Co., Fredericksburg, O
Dept.

MAKE Money at home In spare dme
by mail, Write Gordon Publishers, Box 23,
I"h.'m!.u:ket R, I,

ETHRT Hnml: business making stntuary,
pT-u.qurs. art goods, novelties, souvenis,

:;vul:-h:rr. gardon furniture, sriifi-
clal marble Oooring, liquid morbkle, Moko
our own flexible molds. Amazing uub roflts,
aluable folder [ree. Creative B Eah.u

1' M7), Glencoe, Illinois,

~ HUSTLER Wanied! to introduce, sup-
ly  demand for Rawlelgh pecessities,

oid routes open nenrby. Hawlelgh meth-
ods get business, NWo selling experience
needed to start, We supply =ales, adver-
tising literature—all you mneed. TProfts
should increase every month. Low prices;
a:n-ud values; complete service, R.uwj.:igh

Co.. Dept. ﬂ- G81-PPM, Freeport, |

PBEE—:'JIJII Clever mallorder, humewnrt
Iocnl business offers—all snappy mMoney-
makers. Lewls Co,, 828-M Carpenter, Ok
Fark, Hlineis.

10,00 FIRST Year manufaciuring hand
cleaner. Formula, six copies “Schemer'’
Mugazine, Alliance, Ohin, j e,

MECHANICALLY Inciined men—Own

and rale general appllance repaic shon,
Complete, llustrated course shows you
how, Weldlng, relrigeration, motor re-

pale, how to get business, ete.. all phases
covered, I"rgr literature. Christy Supply,

Dnﬂ- 130 . Central Ave.. Chicrgo,
BIG Payin ail. urd-rr business in yoar
nuv;?arllijnm %‘rﬂ: fterature., €, Mniuska,

MATL Dr{ler “DuSingss Conrse EDOWE you
how to make money, spare or fulltime,
Teaches professional mail erder technique
—not penny-calehing achemes. Free de-

Oo,, 311 South Wabash,
Dr.nt 40z, {"hi'cluu.

?enr. cnntactln.z*‘-
n*l;\a a.nd a.utclmu:lhl factories Dhe-

tn':d't ﬂd ch.) area desires new line Lo s
dle on eommlssion basis. Bax 123,

MAKE Your own Flenible Molda. Stats
uary Art Ooods, Novelties, Artificial Mar-
ble Flooring, Liouid Marble. Literature
Iree. Kemico, T-M, Park Ridge, Il

33A



ATRLESS Tirea Tor cars, bicyales. Easy
converted by anybody. Very low cost, 250
colm  brings  foll  information. ﬂ.&rn
F‘{lﬂf‘-bﬂ. Hax 468, 207 E. B4 8t.. New York,

NEED Money? Sell books by mail,
Write, Wolf"s, 3240 Glenview SL, Phila-
delphia, Penna.

NAME In 50,000 opportunity seekors di-
Ectunm 2ie., Paramount Press, Allanta,

o,

FINANCIAL Independengs — Simple

method, Walker, 202 S3umner Place, Bul-
falo, N. Y.

HITLER Was not a corpornl in German
army. FProof {rom o former German &
dier who had known Hitler in person. 10
cls. Labels, view {:nrd.s lnrge  business
mssortment Lh 25 cis, D, Haller,
436 N, ¥, Ave., yo, N. Y.

EXPERIMENTAL Machine ahag  will
finance and develep new ideas and pat-
ented items of merit. T. N T.ud.lu: rinl
Co,, 1814 Broadway, New York O

THOME Dry cleaning bua:l:iaia' Flans,
formulas §0r. Heurot, 2331 Hipley, Dove
enpart, Tawa,

CO-PUBLISH A magazine low ratec—
blg profits. Sample, tabls, 10c. Paca-
mount Press, .ﬂ.{ll.nlg.._]dﬂ.

ETART *‘Soap Factory' c
machinery,  Amazing opportunity., De-
talls free, Eemica, BM-T, Park Ridge, IIL

MATLORDER Dealers wanted for time-
Iy, nationwide featore., Write: Maoilirade,
Box &b, Ulchhur‘_h_LEI_JF.
HE%&T&Lh?ﬂla{a—lmiarmuu '{EL raisin

or moare for o Iegitimn rojac

should write em:u.nf i’o
Thﬁltrﬂ Bidg.. Dﬂtl’ﬂtt. 'H1l.‘-l'l-

UNTIFUL Opportunities] Booka,

ete. Literaturs frasl] Ei:}dtlmrl aud

Eﬂ!z Street, Now York. M.

GET Intos mail gelling, Prn.-pu.rz Ior fu-
ture, Start sideline buslness now. Splem-
cld opportunities, Interesting, profitable
propositions immedintely svailable. P
ressive Magazine tells how! Free de
a.ud premium offer, Bh-ubcl}s-a.n Publishing

at home, No

. Bheboyvgan, Wisconsin,
EAEE Flaques, statucs, bookends, nov-
wlties., Instructions  10e, Oman, 642

Broadway, Bt. Paul, Minn
BELL By mail In spars time. BStart lt-

tle business ul'J;nm own and watch it
grow, Wrile W l;urriu-un Wilton, Conn,

MONEY How l.nd n.ﬂ-cr victory via mall,
Dunn's, Dellslow, W,

BUSINESS For ynuml‘l’, hla.‘.'l: $1000,00
rnnnlhlgrﬂw: start vyou. Send Gk and
sell-nd ged envelope for enough clean-

Im’ six 9x12 Tugs. s i% a real
:t on and money maker. Money back
suunnll.u Akronm Rug ©Co., 6 N, Adnm

t.. Akron, Ohio,

AMAZINOLY Buccessful mailorder Tﬂln.
Work mt home, Pays well, Literature
feee, Leonard I'ublls‘naru. I56-A West
Bard Street. New York, N, ¥,

" BTART Loeal or mall order business,
Detalls free. Erlckson. 20 Sturgis, Wor-
cester, Muoss,

DREUNKENNESS 1s a disease which re-
sponds o trentment. Medical skill plus
human &y¥m] u.ttur prove successful with
liqguor mnd chsed. B0 years experi-
ence, Write !nr i'rue booklet. F. M. Nel-
son, The Heeley Institute. Dwight, T

AGENTS—To mall our lterature. Oood
gmnu Home business. Maywood., 1133

ropdway, Mew York.

5 MOST Read mail order magazines 0.
Armand Cartler, 685A Narth, I"ll.l!.u.l'leld
Mlnss,

WEBER Typewrlter Mechanics Bchool

Bimplified homestudy-repalring increas-
ing. Canton. Ohlo.

PLASTEX Industries offers Industrious
men Bl opportunity to start & business of
thelr pwn muonufncturing art goods, #ov-
ellies venirs, ete., in Plastex and mar-
bie imihuu!!. Be material makes §1 artl-
eles. Rubber moulds furnished for smeed
production. Small investment brings gond
returns. We are now nlacing big chaln
store orders with mnnuhcl‘.urm Write
for laterssbling boakle! mailed free. Plag-
tex Industries, Dept A, 1085 Washington
Ave,, New York,

HOW And where to obinin capital.
explained, particulars Iree.
Wapakoneta, Ohle.

137 WAYS To rna.kn- mm:uy, in home or
office. business of vou Pull partic-
%mrlf free. Elite Co,,. Eli Grand Bt., HNew

ork,

J4A

Fully
Bar Service,

LIQUID Marble—Colorful, :Ilud' Hoﬂd:
lbrush, spray| n:nn-uult:un floors,
lastic molds, Particulars {reec. Harhlm-

Ing Bervice, Edwardsville Illnois.

~ OUARANTEED Incomel Qrinding lawn
mﬁ“’a‘- §2,00 capital! Mowers, Janes-
ville, L

SELL Books by mail. Latest and newest
booklet showing you how to get into busi-
ness with just a few dollars, Price 2S¢,

, George, S008 Stenton Ave., Philodel-
phia, Penna,

START Your DEJ:: service shap, Small
capital neesded, ustrated home course
shows how. Free booklet, Refrigeratlon
Sehool, 4701 West Pico, Los Angeles,

MAHKE Baosutiful rugs on sewing mo-
chine, Instruclions, sampls work 25g,
Danna Rugs, Lookout, Calif,

TUHOW 'r'i: Ele]l by Mail"—Amazin
booklet, n.ld. General Publica=

 |den

tions, (j)ss:
SELL By m-nlll an-u 4007 profit dis-
Lributing books not sold in stores,

Ilustrated |mprints furnished. Somples
free. Elmer Ewnmn Ningara, No. Dak.

BEUSH Plaling oulflis connect Lo a bat-
tery. Mo tanks necessnry. Good paying

LIGHT Your way to success, make lu-

minous house number markings and =aic
raid aht&lstgr markings.

Snmnln and liberal
delense stamp, Niteglo, Box

It- e e B e T
N DDDO!"I‘.-I.I.HJ.I‘.CI.M llﬂ.ﬂ.‘l.
rlu.lt nrd.rr Hig :II'I-I.[I 10z,
Charles F. Hnﬂu!r\e P.O. Box GBX-0,
Beatile, Washington.

T BUILD Bank account, DEw COUTAge,
prosperity, future success, Postsl brings
marvelous  ldens, General Publications,
Dexining, ¥,

ofler,
lE‘]I

START Your own serviog shop, Boamll
capital necded. Illustrated home course
shows how. Froe bookiet. Refrl mu.un
$¢'hwl 4'7I11 West Pico, Lom Angel

" HELP Win the war first| Thrn man,
you'll like silvering mirrors, reflectors!

Making sparkling chipped glass name-
plotes.  Cutfit ces, nkle, Flater,
V&0, Marion, Indlans.

I.HDHE!EI; HEI‘JUEﬂcl‘nI%imum o =
nities, PRLEES QMBS0 East
JEmn Pnr'rh orth, Texns,

D'LT!!R :IIII Hnnn}ml.hing opportundtes,
Ihe.  Arnold, Box 64, Forked River, N, J.

INVENTORS—Patent our - invention,

business ml hoine plating autoparts, bath- | Becure book, ''Probect, and Sell
room fxtures, bieyeles, reflectora, &llver- Tnur Inveutlnu ¢ Nu nhu M.in-h_ MeMar-
ing mirrors, Mo shom or exporiencs re- w & Berm Patent Attor-
guired, Ouifits furoished. Free booklet, | nu].'u 134-W .Mbee u!]lﬂu Woeahinglon,
Cunmetal Oo., Ave H, Deeatur. I DG

FREFARE For aftor the war—Now! BTAHRT Mall order book business na‘w
Learn how to make o steady income in | way., Melhod thoroughly proven.
the mall busin==s at home In spare auutl.a.l Supply source. Heeﬂ mneel.l:l.u
time, Onell Naples, Enst Worcesier, New ted. Circular [res
Yark, - I:! e, Ine., Roanoke, Virginia

LIQUID Marble; anow-white, multl- YOU Can win l'nmu-ndn of dollars in
colored. Olazed. glazed. Composition | contests. Proof, 10c brln;s exclusive par-
flooring. Lifebime wenr. Any ealor. Mo | ticulars. Lawrence, 4627-P Fernhill Road,
I'“"ﬂ:m. Ili]amr:!e? hr'nuld.a. Plastor {:?’atﬁ Philadelphin, F E'mmxlﬂnln.

. § money Iow. 1 HOMADE O 4} Biudlo, 4 Berrie
nrmatmn s:lwun Iree. Wrile Compo-Tex, Mashville nﬂ;r? t!;].n"-ﬁlngn work. un::
8t Louls, Mo, . | momey. Full instructions, lberal sam-

u“‘ﬁ .'I:.-.t,fl ﬂ;luﬁl;;'huﬂu of Inatruc- plea_2be,

an mall. Pu I8 SUP ELAPRY BUILD BAOE Scoou
clreulars. Big profits, Mo bookstofe cofi- | bickbone, 5 P T m“.:““f-l

Rush nama, Floanelal Educa-
E.nmns-:nwnilth h Bldg.. Denver.

QUICKEST shortest way o
Oto

Elelltlun.

Chespest,

irarn the meliorder business,
Hoffman, 2740 Coy, € clm:l.m:nti Dhln. &
SUCCEED! Opera OwWnL I:mu.l.ueaa
127 t:nbl:d plans. Partioulars

home, office,
free. Oeneral Bales, 149 East 18th, New
Eunsy 'p:rn!llu-:

York.
SEELL Books by mail

E:?Et.. EH-] 1, Lytle SBupply Co,, Fredericks-

CHOW Ta M.l.‘:r: Bimple Molds and Plas-

ter 'I?In.nlu.u jgu:nt in popular novelties|

]utoruri.m 1406 E. 43rd

B, Gll:ulmd.

T INTERESTED Iu real
stamped envelops. Box

Taztica?  @end
B, Calnesville,

fulure Ium:u..
marvelows [deas, Bhore
lantic, Mafawamn, . 3

10007 PHOPIT Plan, Particulars stamp.
Faremusat Fnrmuju 511 East 11, MNew
York, Dept.

TIRHD Gf ww‘uins for others? Be your
oW Dimes, QUATLCTS, dnllm by
mmill Pru !.u.l:‘l.ll!l.ﬂ.u.l‘ul ovel Enter=
prised, Dept. 18, P.O. Box 457, Reno, Nev.

PROFITABLE Hmewurh . Particulara
fres. Woodcrait Profects, 1320 Lindsay,
Calnesville, Texas.
oS Inin o T TS

n m TEE. arvey ‘Toep
I'm Deeatur, Indiana,

To i

Mall™ Hil

Kame printed in 10,000
Checking
sent.  Arlesse’s, 10881 Log Cabin, Dclrul:.

directories.  Ihe.

‘TeXRS. thhi.ln
DOLL. usrters, dimes by maill
MONEYMAKING OFFORTUNITIES Bumnnb%un Qumchurs, dim b isthl

PUBLISH Your own ma Hand-
some 52 m.Fu format, wel d:'u:d ilus-
trated, low ns $1.00 month. Brin
:.'nu E‘ﬁtliﬂ. profits, m: hrtmu samp

Nationul, Ord, N

e e e

EARN Money -.I: Imn:el ‘I'h.-m:lﬁnb do!
“Home Worker Magazine'' tells  how,
Sample, 3%c, Hizemore, Box 7, 4017 Morth
Eostner, Chicago,

Rﬂ.IEE Guinea Pigs nt ]:.ome. Millions
used, markets everywhere. My proposi-
tion, muhlnb free. Taylors Oulnea Pig
Farm, Evi]!: ﬂ:n‘rE

HOT Sale I-Ilmbur'rru--z-uhl Ham-
burger Spread, Tremendous demand.
Jamming untinﬁ_ rﬂuu UVEFEFhﬂ'!. New,
Delicions. formulas,

~ DO You want fo ¢ umrnte an essentinl
business from gu home. Wrile Novo
lnbm-alﬁn'ld i} Ko, Austin Ave, Chi-
cago, T1L

HOMEWORKER'S Priend and glant
mall, dime. Advertiser, Mountain View,
Missourl

MAKE Mooey at home by mall. H
eapital or a:.'p-or!-nnm unnocessAry, James
Bax 1436, Long Beach, Ca

MOLDMAKING—PFPlas| &l_, o=
plete formulas—ifully  fllustrate a5e,
Tdeal Boryice, RM-T, Park Ridgo. 711,

BILVERFOX = Rabbits, Full-sh!a_una.
Amazing profits! Propositions 10c, ick=
orydell, Glenbeulah, Wisconsin

MAITL Order information. Blg mail free.
Morey Enterprises, North Chieage, I,
CO-PUBLISHING Pays, Magazines, de-

tafls for stamp. Lenck, 495 Woodlawn,
Buffalo ¥ ¥

THOUSANDS Of articlea  wholesale,
“Bupply Source Direetory™  10c, denl
Beryiee, -7, Park Rldge, I1L

LEARN Metnscicnce, Remmmu &rura
manipulal

less healing, No ton. No

ratus, Unbellevable simpliclty and resul nits.

Inexpensive correspondence oouUrss, b

Metasclence, De Land, Florida.

FORMULASB, FLANS, ETO.

MAEKE Fast aelling products. Ne ma-

chinery. E‘hcmllt rnnd Formulss.

ﬁlﬁer&mrﬂ Troe. ., Park Ridge,
TIOLS,

KNEW Gland stimulaling witamin, De-
tails w:t:nmr:ﬂuy “Colchicine” offer. BSes
HChemistry

ICELESS Ice! Colder! Cleaner! Cheap-
Covi

cr! Insimictions 28, Dufly, Go3, ng=
ton, Ky,

YLUMINOUS FPuint” shines In d!rl'..
Ensily made, 100 other formulas,

all 25¢c. Ideal Service, 307, Park Ridge, T II.'L

PLASTICS Made at huma ‘without equip-
ment.  1de pound. Perfect castings ancd
formula and Instructions Sbe.
Haker, MNorthmount P.O.. Omtario,
'h.'[l'.l'..LER =1 I!.."]:rl:r!lr.lll specialtiess  Te-
seanch insures modern formules for 'pu:ra
fect producis. State requirements, details
free! Millers' Ohemiats, Tampa, Florida.

REAL Mpnafacturing formulas. Lists
free. Curnmings, Chemist, Oordon Ave.,
Byracuse, K. Y.

POPULAR MECHANICS



AUTHENTIC Formulary 9§24 pages (il-
:I.lutnttdi. 10,000 money making formu-
inabructions, subslitutes,

I:"‘rs pn:l.gii':i or C.0.D. (foreign §2. m'p

Cata) dams Brown Company,
nut Elh., Massachuscits. )

THE Latest formulas for factory, busi-

CHAMPION Belt sample 25c. informa-
on 3o, Leathercraft, S44 W. Baltimore,

Baltimore, Md

AUTO Cleansr, Costs 10c, sells §1.00,
Make It yoursell., PFree sample, Wrile
Formlco, 314 Kiefaber-B, Dayton, Ohlo,

MAKE £5.00 With every 10 hoxes of

ﬂﬂ.LEEm‘E‘H Have real money makin
HETINE into war EI“F“'“‘ obE
E.:wlw;ﬁm Dept. P, Box 302,
Texns.
OFFICE  MNecessities.
Splendid profits, Wrile
State St Milwaukes, Wisconsin

Big_ demand.
Lewis F-D.... 413 W.

ness, larm, home and workshep, Full pafe | ayvery or patrictic cards you sell. Un- |  BALESMEN Big commiss]
Heulars, free. Write, Warren White, qﬂﬂﬂ mu?ld?mmls Qitick ul]ln’z. Write for | furnished. Every Mn&murgxh. %F:rd:
Commerce, Dallas, Texas. samples Lloday. Hmrurd P. Ellis, Depkt. | derful sideline. Sell neils.  Orescenl,
FORMULAS — Latest, best, Analysis, FP.M.. Pltman., M. J. 41 Union Sgunre, Now Yaork.
Litermture free.  Belfort. Engineering BIG Huner taking nrd.or:, mm.. thes, ADVERTISING Book muatches—World s
Building, Chicago. hoslery, underwear, Ea. kets, sweat- | largest “direct selling” book match fae-
&r8, uniforms, eto, Sales mu:nmﬂnl free. tory offers advance cash earnings calling
CHEMISTREY Exn-l!rlenm unnecessary. MNimrod, 4922.AM on every typoe of business. Men or wWomen.
LARDHRATORY 8 d ehemionls, in._Cmenen. IE.:MIH;H “nB! iel At -lll‘,arhuﬁul. k d.tql:ﬁ“
I.I:n (11 m | H W PEiced. Eh q s
Bend e for ca ?_5 5000 ltema at tnEE:&LnL H'%’{:' {Eﬂ;"’éﬁ?ﬂﬁm'ﬂ, eries. Powerful Mtllgllﬂ d.l:n:liyc Bhed:.l
sistesle g, Sanierd S e | SRS e o il Beona BB | e T s s o sevel s
1 (s 153
T KD onstrators 25c. Adjustrite, 35F Morth fih, Mabek CDE‘:} ot .l.mercma “ﬂﬂfwﬂﬂ b agh

WINN'E MNow Idem Home Laboratory
Chemical Eits and mglnl.u: uutﬂ'l-u for

home experimentlng, for 1 l,em-
turs an uu.ll a-u Iﬂ,u
:-'H!an ﬂu a I!i 53::[ Et s

COLC]!IIJIN‘E-—-EMluunn chemicnl cre=
]ataa new :mét.xn.nl L].linnt:. Tlustrated ba;;:
Qﬂuur W:ltg:.'lrg;[:";lin.

FREE Chemical catalogue. Enclose 3c

l.:‘zm. Greenwood, 108 Broadway, Mew
ar

LABORATORY wholesale

lees: Chemis ogY¥, P t,':. Cafn-
“Fu e, HNa nI'I..I.I Bedentl 204

Horth Ave,, Chicago. :E'.ntnb]iarled 1908,

E-u.lEleea 13

FREE Cata
blology, t.lm

tom, Tlnols.

l:ll'l-l]l'l]ll . minera
Ry LAbraton,

CHEMICALS And laboratory Gpparatus.
List free. Peorless Scientific Co., 184 W.
Washingion, Chicage, IIL

CHEMISTRY L.l."’bnrntnrr an Atus and
chemicals for Industrial, ucnl. and
private experimental Com-

ete chemical laborata uu ur Eervice

ondence sch students. Hend

0T COFFESp
zgdlm;nrrcc AB- " uuﬁgﬂul ;ﬂmﬂllu
Buppl E ]1'?'5 ME Hope Ave., Rutﬂgf

ter, Mew
HC-T GDI'E For oulck _chemical
Gn.'ll : ll.ﬁli. Eutting !m Campbell,

HELF WANTED

WANTED—Men in metal 'nrtlng in-
duskries to sell at prafit important
machine shop manual to co-warkers. Write
for detalls to Dickman, 330 W, 4Ind St.,
Kew York Gity.

AGENTS WANTED

AT Last! Something new mnd senaa.-
tional in Christmas cards. Arnul “0fl-
ette” ecards, Like costl tnr.Luu_
Hever bofore offerced, t.: ers  fast
Beautiful 50 for §1 -ua.rda nam.e imprinted.

Basiles ez Pihrane, By
Locust, Dept. 221, 8t Louls

CHRIETMAE Cards, EArm :'z an_haur,
Take orders galore from friends. 50 ex-
qulm.e !nmera w:ltn name §1. Free sam-

M. Bells
L Reguent. samples tndw Bu nﬁhlnu Arr..

16 Fuiton St., New York Clty.
HN‘I‘B——CuLn money—It's nzw—lt.u.
hMl Er{nnn wants radiant plastie
:ula.uuaa oved ones.  Commissions nd=
vanced. We deliver WIIHL Condon, Box
167, Upper Darhy, Fer

NECKTIEE—Men nﬁ'_w-umeu making
bl money with this line. Aristo, Plain-
fiel N.

START YoUr own DUsiness on our capl-
tal. Always rﬁr own_boss,

yER

after year. We supply slocks, equipment

nn credit. 200 home necessities. 1!'-ei:|ln|.r
rience pnnescesaary to start. Wonder

tunity to own pleasant, rafit-
-hu%“ backed by wurld 'n'ld.u T
eigh Co., Dept,

try. W:I'JI:.E Rﬂ.l‘
Freopaort, T1

BELL Fmt. comfort tablets, B [!u-
mand.  Big repeater. A 234-P 8o,
Franklin Ls.ﬂ.]]enmw:'] IE'II‘IJ-EGU.

PLATING Outfits for aoloparts, flnc-
tors. Connect to a battery. Mo rf.n:.‘:::
necessary. Free sample lnd bookliet. Gun-
motal Co.. Ave. N, Decatur, TN

LUMINOUS n -
ge'ﬂ Dl:El.ili. wnrdf“n'ﬂ"%t&mm 1'3;11

JULY, 1943

Columbus, Ohio.

PERASOMNALIZED Pstriotic ltems] To-
day's great sellecs! Sample free! Harry
I. Latz Bervice, Inc.,, 242 Wesk 55th
Street, Hew York City.

READY-TIED Necktles. Big profts.

Making money for our salesmen since
1034. Bample d0e, wrlte Zip-0n Neckweur,
425 Market. Philadelphis. Penna.

MOTO-PURR—MNew _ ecientific  tablet!
Greatly incremses gusoline mileagel  At-
tractve counter display card sells to deal-
ers, Your profit over 100%. Detalls free.

Motor-Alds Company, 3338 Menderson,
Hotge-hidn,_Sono
TAOENTA. “Rig line including food prod=

uets, 'f‘un. urilm emium and bargaln
deals, E g:

nd card for big out-
16 offer wllh :ilt. Ho-Ro-Co, 2737 Dodier,
5t. Louls, Mo,

PLAYING Card game.  250% praft,
Bample gome 2be, Box 842, Denver. Colo,

GOLD Lacquered window sign lettem,
Mew styles. Absolutely beautiful. Frea
samples—catalogue, Atlas, 7841 Halsted,
Chicaga.

AGENTS—300% Profit selling gold leaf
window letters; slores and Frea

snmples. Metalllec Letier Co., 438-B Narth
'I::Ia.r _Chicago.

" PREE Water snd our concentrates,
miakes favors, lotions, shampooa, 72 prod-
uets, labels, bottles furnished, Qualeo,
E-20030 Russell, Detroit.

MAEE Mnn.e'_r 3{:!1"“: initials on auto-
mnb.l.laa e IIIMH‘IE‘I‘I tm' ahort
dmt name plates. “'Rale 1483
Wuh!n!bm eti'y mii_.l_ldm
WHOLESALE Sources. 000,000 articles,
Free directory, Maywoode, 1133 Broad-
wiy, New York.

ELITE Caoflection coninins 127 plans far
starting own business: home, offiee. De-
seriptive  booklet  free.  Ellbe Co., 214
Grond Bb, New York.

BELL :Elr maill Books, novelties, bar-
ninsi profits!  Particulams  freel
ka, ﬂ! nrlh w:un Chicago.

AOQENTS: Btamping names on pocket-
key protectors, le check with your
name, address, Bitamping outfits,
Embiom checks, check-fobs, name plates,
Hnrt Mig. Co., 203 Degraw Bt., Brooklyn,

D-D You want agents for your prooosi=
tlon? ¥our md in this space will n:lwu wur
messige bofore hundreds of men
iutaarlllmt products, My falder “Hﬂ‘w 1:;
Becure Agents.” ia filled with mroof. ')
cladly rend ¥ou l copy free. . Jahn=
gon, Manager Classified Advertlsing, Poop-
ular Mechanics Magazine, 200 E, Ontario
Bt., Chicago,

HIGH-GRADE SALESMEN

CALENDARS—BIlg selectlon plc-
trlotie, hangers, 12-page reli-
eatherotie  desk, TIMOmeters,
nl, duily dotes, m—
patriotle, personal.  military, ete.
ducers wanted, full or part tHmo, ﬂg
pomm, MNotional Calendar Publishers, 1
HN. Clark, Chicago.

TO Ee:l:l “Fire Killer** ﬂ'rn c:l-ln.gulﬁh:r.
HNao nrilorities.  Millions EI. EE,

Bells from $1.00 up. Everybod iw{.{? Ex-
tremely libernl commission.  §10, daily
eusy, riax Chemical Co,, 3908 Olive
Bt., St Louls, Mo,

1044
tures,
Etous,
O

ADVERTISING Book matches, Amers
jen's largest manufacturer of union_label
hook matches, Fast selling lne. Lorge
eales m'ndm:l.mt kit Bnmwlu matches,

lete eut catalog, 17 color combine-

tions makes seiling eur Commission_ in
ndvanee, Suanerlor ?t:'.'h Company. 7630
Oreenwood, Dept. M-T, Chicago.

Dept, E-T, Chicago.
EDUCATIONAL AND INSTRUCTION

WRITE For radio. MNearly a thousand
radio stations—saeveral thousand advertis-
ing ngencles employ copy writers and buy
Iree lnnee materiall Many writers do work
at home In gpare time, For ten years I
have been continulty editor for one of the
nation's largest statlons. I know radio,
and my folio “"How Lo Write For Radio™'—
the only one of [l kind ever nnh[.l:h:%ﬂ—_—

may start you on the road Lo success
yond your wildest dreams, Radio needs
writers now. *“How o Write For R-I.dln'
mnllcd ]:nst- ;pa.iu for only $1.00. Esarl
‘Withrow, Room 220, X0 M, higan Ave.,
Ghtﬂiu IL

AUTHORS—ImMprove ¥our MARUACCipis
by  individunl n:ﬂl."w For Information

write Mr. King, 1

19 Grand Avenue, Ma-
rion, Ohio.

HI)CH.ANIGS Get out DJ.' Ethe rut. Band
today for The Shopman's Trigenometry,
Coing fast for one dollar, Mo more prin
i or duration. Hurry. O. J. Turcolte,
Hastings, Flint, Mich.
WATCHMAKING—Learn, Material in-
structions for start and wholesale preci-
Blon toal =supply catalog, all £§1.50. Relund
not  satisfactory. Stewart's, TI1 Olive,
Bt Louis, Mo
DRAFTING, ‘l“rllum:rmﬂr: alld-u m]n
Eolirnes, Understandable, Reasonahbl
Inguire Olles, Hox 1498-2, Burbank EB.IE!

LEARN More—Insure | :pnur “future. Free
l[-st Iudnatmﬁ profitable. home study
. Bo, Dearborn, Chi-

ﬂ.go.
RADIC Enginwﬂnr broadoisting, BT
feing electronics, nviation, marine and
police radio rau.m. thoronghly, Al ex-
E:d jow, Co-educationsl. Catalog free,
m'.-In.:IJ.IulE Dept. R, Valparaiso, Ind.
EXCEPTIONAL Opportunity, Opeérate
o collection egency-credit burean. uick-
learned, ann 55,000 :m@ up.
rite Cole tes, Byracuse, N, ¥,
WELDING—Electric are. Learn vrofit-
pble trade guickly through actual prac-
tlee, Individuel welder [nstruction at
bare cost of materials. Full particolars
free,  VWalunbln welding lessons book Soc,
Hobart Welding BSchool, Box M-T13,
Troy, Ohio.
“GO0OD “Used” educational books on all
subiects bought, sold, rented, exchanged.
Bntlsfaction guaranteed. Complete de-
talls amd Iu—pafe illustrated bargain cat-
a:lng 111::. tr Melson Gumunm. 321
shash, Dept. 208 Chicagn.

iléﬂ&ﬂﬂﬁﬂﬂm&rhnﬁu uptn.rit.mthn{t
mndom{umm pﬂmﬂ Solence ﬂ{ﬂl'ﬂﬂg.lnﬂ;

m-euphr:lu. tenches you how o use your
nd. Cutline free. O, F. Bauer, Ph.D.,

HI:IJ-K Gough Bt.. San Princisco, Calif,

YEAR'S Membership In Assoeiation of
Ameriean Writers costs £3.00, lnel.u.d.l:u
year's subseription to “Arrival,"™ write
swappers, hobyhists, :ﬂmmm mnra

ms ne. (250 copy 3c Bean-
Hiul certificate !I'ur framing. luluhtﬂhﬂt

sticker, official press card, construe-

ve criticlsm, Cash in on your writin

with new methods. Intﬂ'rll.'w frnmmm

le, Get paszses alrs, et

oln now, Melvin O, l::hurc-'m'l.t. l:llrcf.':t-ur..
419 Sp. Marengo, Pasadena, Calif

DETECTIVE Trainlag, PI'L'IIL[H Eoeret
Bervice, 1917-B Rnrmnkeuuelh. Chicago.

Illinmols.
LEARN !-ﬂr_mim te Ting. -
0c.  Leafets Toe

right bocklet
Bmil'.'h‘! PO Bﬂt ‘304, H-n'l-'ly'wmd l.'.:n.lli'

ATICS, Arithmetie, algebra,
!enmr.-tr:.'. trigonometry,  Mondell Insti-

te, 230 West 4lat, New York,
33A



BECOME A Doctar of Psychology
{Pa. D.} Tesch secret of wntcn'.mmt
happiness, Solve mentnl worries,
book, Caollege of Tniversal Truth, 5&51-3
Mortl M'I.'I.'LB.I'H! Chicago.

HOME Siudy course, drugless therapy.
Free lterature. Inst. of Drugless Ther-
apy. Tnma, lown.

BE A doctor, Learn chiropractie,

ng profession.  Write for Ba.ra.l.o[
exas Chiropractic College,
Park, San_Antople, Texas,

NEW Writorn wanted to re-write idema
in papers, mMAgAZIn books. Bplendid
opportonity  to “breank Ente” profitnble
'lTﬂIl'lE fi , Rush postcard for [ree de-

Comfort Writer's Berviee, Dept
I'vlﬂ Bt. Louls, Mo,

T BECRET Investi a.tln‘n_ lon. Experience un-
rgw Duiteg particulars  free,
E‘Wr'u BEUELD, M 115 Weal BGth, New

DF.UHKINNM Is B disease which re-
nids to trestment, Medical skdll plus
nunl.a.n armgnth:r prove successiol
liquor
ence,  Write :I:nr In:e booklet, P, M. Hel-
son, The Keeley Institube. D Dwiﬂ;t 1
LOCESMITH Courss,
key ftting, ebte.  $1.00 nrmld..
smith. Canadian. Texas,

CLINICAL Laboratory technio taught in
vour own home, Practles outfit supplisd.
Dulletin free.  Imperinl Technleal Insti-

tute, Box 9T3-E, Austin, Texas,

LIBRARY Of 1700 time and labor n'r-
Ing idess for everyone who uses
Elhnp Hum mr 1640, '41. '4.: 43 81 Bﬁ g::m
Fopular Mechanies Press, (C-43),
E ﬂnurm. Ehl:u:n.

picking.

BUSINESE SERVICE

onths §3,
buh (Eu.babl.uhed 1919.)

REPRESENTATION

CHICAGO Muil nddress. ¥our business,
m{mni mai]l received, reforwarded dn.llr
General, 30 West Washlng-
order  distr
ramipl

LII:IE.HL "And mall
clreulnrs, pamphlets;
write for rates. Peerless
Box 54, Hammond, Indians. IS
In Wa.ah.uwmn
El.' II:IE.. “wnte. Bervice Bureau, 1401 - 5tk

+
servics;

tributing Co.,

HAVE A mulling address down in Dixie,
theivinl and forwarding, %I monthly.

Azalea Malling System,. 1§ Le Moyne, Mo-
bile, Alabamn,

TYPEWRITERS, DUPLICATORS,
OFFICE DEVICES

TYPEWRITERS, Adder. mimeogranh,
multigraph, addressograph, Send for free
lists of machines that will help you at
hall price. Frultt. 28 Pruitt Bldg., Chi-
cogo,

RUBBER STAMFPS, OFFICE SUPFLIES

BUFPERIOR. Three lines I5e, four S0e,
signatures Il 50, Hlocum, 814 Bradey,

oria,

ONE Line Lse. 2 lins= 356, 3 lines 3¢,
E:r:rll.u Bnles, Dept. B, Box 500, Etgraue-
port, Lodisinnn,

3 LINEE 30c; Cushioned, indexed, 36c;
“anturea £0.50, !t.-mnrn,e Wouwnbosa,

KNOB Handle, cushioned, 2 lnes m:.
J—dlc, Stamp Works, Centerport, N, Y.

CARTOONING, COMMERCIAL ART,
SHOWCARD WRITING, BIGN PAINTING

FRINTING, MULTIGRAPHING, MIMED-
GRAPHAING, GUMMED LARBELS

215 CARTOON Markets, profitable cors
toon businesses, trace cartoons for firma.
Hartman Studios, 3448 W, Lincoin, Nebr,

h'll} CARTOON Of wou. Bend photlo

and $£1.00. Jons, Lock Box 35, Downers
Grove, Illinais,
CARTOONING—Drawing: $1.00 each
course, Dwetalls. Warren, Artist, NTH09
Bmith, Spokane, Wosh,
TRICK Chalk ntuntl Catalog 10,
Balda The Cartoonlst, Oahkoah, Wisconsin.

CARTOONING Course:—30 {llustruted
lessons, over 500 aketches. $1.00 postpaid.
“l:ll'll.ﬂ Btudio, Box B3, Pasadenm, Calif,

ADVERTIRING AGENCIES, LETTER
WRITING, FOR ADVERTISERS

ADVERTISE Frofitably: %15 reaches
5.000,000 Bundny newspaper readers with
24-word ad, Newspaper, magazins mall-
ing-list ratcbook, free. Chicago Advertis-
ing Agency, 20-PA West Jnckson, Chicago.

IHE."H Dil=play, 58 magazines, $1.50. 40
50.000 circulars 5o0c.  Parnmount
P‘rm Alanta, Mo,

" MIAIL Order sales booming with our eli-
ents from coast to const. hy not hook
up with our 30 vears of success o ad
writing and merchandlzing. et some of
this guick mumf. Our 1list of best pullers
selecied from latest actual eash producers
free. Van De Mark, Times Gtar Tower,
Cinelnnati.

149 m

ADVERTISE: Words.
pers, B840 Lluth free, Advertizing Hi-
reau, 4516-0 Cottage Orave, Chicago.
MAIL ﬁdtcrbhlnx-ﬂnmﬂw M npo vn:r
—Lek ug handle addressing. mailll;ﬁh
tnila, Multigraphing, mimeo 1:'! .
Dizan's Advertising rvice, 6
way, Oary, Indiana.

MATL Order advertlsing counsel, Mar-
gn {I.[omr, 1TIRB Madison Avenus, New
orK.,

PRI -

(ADEREIENG, Rliesd, i parans
pwspapers U.8.A..

Free servies, 54-page catal I'rw. Haker
Advertizing Agency, A-180 Madison,
Chiengo,

DI.B'ITNGI']TE Frinting =-— Business
forms. lottorhes personal, siationery,
foldern, dn:ulln ‘Get our _guotations on

printing Job, snmples

iﬂl.l: nexk b
older. United Enterprises, Dept. =1,
Bax 83, Downingtown, Penna,

MIMEQGRAPH 100 Posleards or 200 let-
ters, $1.00. Additlonal fed 10 per 104,
Paper cost extra, inclu 15¢ for each
hundred sheets, Mo lineage limit,
E‘ept-l.d. Dallar Letter, 180 W. Washing-

1, Chicago.

WE Drl'r any duplicator to beat Brreen-
Qi Depradice e, halfonst
Anthony Unls, Peoria, Illinols.

HAMMERMILL Bond, 100 L'{IIII letker-
heads, 100 envelopss, prin 0|
g1 50, ""Good stull no foalin.'' Quick d
livery. MeConn Press, 411 Nth Bi!bel'l.
Dinnville, Tllinols,

100 8loxil LETTERHEADS—100 t:
lopes $1.00, Oeo. Cullock, Vineland, N
QUALITY Printi
for new price list. nl!ls E—mﬂwr Br-l“l'lﬂe.

1008 Henry., Detrol
Fﬂuﬂhu

MIHEJGMP‘HIHD—MMI
formulas, Instructions.
Lem's Letter Shop, 5710 Er.nntq_g, Detroit.

500 ELEGANT Ems:lupc I“‘E #3.75;
postcards, $8.78; Bx0 eireuln 5. ui
F{rtnm:; low prices. Bamples. Goodprin

arrisonburg, Va.

500 F4x31y rnun Line gummed stickers,
Eie. Moritz Printery. Saginaw, Mich.

PR,IHT!.N‘D—uﬂ.lI 'H.nlh. Bect work, Ed-
warde Press, 5317 Pilbert, Philadslphia,

FRINTING OUTFITE AND BUPFLIEE

THEED Printl t, %ﬂ
List e, Edn“nn“f:mﬂﬁmm 5 B

mﬂ’ Half tomes withuut &Hﬁ. Fhm
6. Yute Press, Pottsvills, Pennuylvani

INEI['EHHI\"E ﬁl‘ﬂ P‘.I'I]'Jtllll’
tnils fres, Novel B;wurme.
Louisiana.

l.{}w PRICED Stencil type printers.
Post card to Bxl4 size. Professionnl Prod-
ucts, Madisonville, Cincinnati.

P'R.'I'NTII\I'G Outfits and supplies, Bend
stamp for detalls or dime for numghtc
l:l:lutmhd supply Kelsey, .

1, Meriden, Conn.

100 BY H'I!I. BOND Letterheads and 100

1 "..'-SIJ I.m Hed
aa.?s ]ar,tzu “:ﬁiﬁ' ot ™ ; ot

BRETY=
fee,  ArFE-Ad Bl.lld..lll:l. !d-l. 1!.11 Siresi,
Ashland,

RULERS, Six inch, blotter backs. 1000
with your !d.':erl::ul:n:rnl:. &6,00, Md!tlun-
nl 1000°'s $4. “.Fﬂ'ml'd ﬂuntltlum Sith-
mitied on prin Modern Lithograph=
ing, Jofferson City, Missaurl

P I'..-cl:trrhﬂdl and onvelopes,
20 b, white bond, $3.85 ::lrepl.ld,
n:m]ﬁ frem, Quin Print. Ord. Nebraskn.

HAMMERMILL  Letterhends
IB' J:II":I. and 100 envelopes—5§1.00, past-
.'1 Treaster Printing, Milrov., Peons.

TS Blhx Letterhends
and 756 a“’hilawn're envelo £1. IJ-I!Ir past-
50T West  Foosevelt,

paid.  Benneville,
Philadelphia.

1000 LETTERHEADS Or envelopes §2.05,
Cuts, Kressman, ‘Weshington, New Jer-
e

HAMMERMILL Buml aLn.tlnnnr'_r Ren-
sonable prices. Bamples, Gooch
Hernando, Miss, ==

500 FOUR-LINE Stickers, 25c. Job
printing. Cobt's Press, Chillicothes, Mo

DEVIL Cards, dollar hundred postpald.
Mame lm l'll“-&d. H&"Q Ciglie, 1 Perry,
Ponitine,

200 EACH Htmmerml.ll letterheads, en-
velopes i!:ﬁrﬁl-_l printed.  Wickens, West

m_lﬁfl'ill!
dﬂ"; I'N.il limes;
Reed's

m’mm’&u JLmbels,

F!m Buz m 32& S-plrn CI :Ia

500 1 I'-.E'I‘THRHE Statements, enrds,
envelopes or Gxi c!rcuinrs £2.00, 1000 for
£3. 04, 'l‘lc.rlm' Press, Olnoy, Til

100—81. LETTERHEADS, En'l.leluus,
i':,hxvl. :Il.hclu Pormmount Press, Atlanta,

TUSED Presses, type, supplies. Lists 3¢
Turnbaopgl Service, Loyavilbe, Panna.

FATENT ATTORNEXS

INVENTORS! Take first step towsrd
tecting vour Inventlom—witheoot obli-
gation, Write for free “Record of Invens

tion'* form for establishing date II:II inven=
tion and free “Patent Guide for the Ine
ventor"—ILelling about confldential search
sgervice; how to sell and market inventions;
details of convenient payment plan. B!Ihi
today for free “Patent Guide' and * Rw
ord of Invention'' form, Clarence
Q'Brien & Harvey Jacobson, F.e.:l.!.ltrﬂ
Patent Attornevs, 31B-0 Adams Bullding,
Washington, D.

PATENTS Secured. Two valuahle book-
lets, “Patent Protection™ and “'‘When and
How to Bell an Invenilon,' together with
valunble “"Evidence of Invention' form
aent free, Write immediately to -
cnced patent counselors. Victor J. Evans
& Co., T3l-H Merlin Dldg., Washington,
D C

CINVENTOR'S Guide." 100 mechanical
mavements, free; advises on  patenting.
uelll.rﬂz !nvcntinm Frank W, Ledermann,

']."ER'I‘B—'ITM! mn.rh Prn'l.l:mlnm
mh'!ur hank nnd dilnfmur\e farm frec. Per-
sonal uer'rlni nﬂ"' McCathran, !IE
AeLachlen 5 ahington, D. C.
Regintered ¥ I"a.l.ti! Attorney.

I SELL Patenis, Establizshed in 1900,
Charles A, Seott, TTEPM Garson Ave.,
Hochester, N, ¥.

L. F. RANDOLFPH,
Bldg.., Washington, D, ©.
and information {res

PATENTS. Protect your ldea b¥ secir-
ing free “Proof of Invention' folder. Ex-

lenal hermnn] service, Established
15& Vrooman, 871 Woodard Bldg.,
Wh!ﬂuiun D, .

307-B  Columbian
Low cost. Book

FREE—New Advertisers Bate Guide FT
noges, Includes evervihing. Lowest rates,
E. H. Brown Advertising Agency, Mer-
chandise BMart, r:h1ﬂmn

FREE—"Amnzing New Book'—"Frofits
From Classified M\-:'ru:[nn: ' Tells how
and what to mdvertise. Be sure to read
this book before ¥ou Invest one cent in
advertising. anember—dta free!  Write
h:l: FOUr copy now, F. Johrw:m Class]-

Advertizing Mnn- sm East On-
tnrjn Btreet, Chicago,

36A

BETTER Printing. E;narlt:ty orders pro=
ferred. Send copy. White Publishers,
HBaraboo, Wis,

Il]l'l] 6% PRINTED Envelopes $3.00,
ﬂunilts n[Iﬂ—l-l T8. Robert Felton,
C'u.nl.'r no,

BETTER 'L',irldr prinllng reasonnble.
ﬂi.ihjmtn of abvthing. Eoconamie Press,
Onia

" 1000—6x5 CIRCULARS For §1. Armand
Cartler, 686A North, Plitsfcld, Penna.

TNVENTORS—Belors disclosing your in-
ventlon te anvone send for form ""Evidence
of Concention™: *'Schedule of Qovernment
and Attorneys” Fees™ and instructiona,
Hent free. Lancaster, Allwine & Rommel,
411 BAawen 'Elll'lr!lnn' Washineton. D. O

BELL Your patent thrﬂni"h n small elass-
1fed md In Papular Mechanles. Many in-
ventors have found buvers in this way.
Azk me for nroef—I'11 ttu.d:lv mnd 1t to you,
F. W. Jdahn=on, Manager Clagsified Adver-
tislng, 200 E, Ontario St., Chicago,

POPULAR MECHANICS




FOR INVENTORS

INVENTORS: Learn now—withoat ob-
ligation—how to protect and sell your In-
vention. Becure Iree “Record of Inven-
tHon' form for eslablishing date of wyour
Invention—and new free book “'Patent
Culde for the Inventor'’ coniaining com-
plete information about patent procedure
and selling inventions.  Don't _delay.
Write 1 rence A, O'Brien & Harvey
Patent ALLOTDEYE,
uilding, Washingtan, D, C.

PATENT Your idea! Write immedistely
for two frea I]l'untrute-n books, *'Patent

Jacobson, Reghstered
A14-C Adarms

Frotection™ “When and How to Bell
on l-ui.rentl.un.“ 88 poges of valuable in-
formation rnr !.m-znmn Mo obligation,
Address J. Evans & Co., Ti2-H

T
MeTlin Bld;. ‘Washington, D. ©.
INVENTORS Test sales possibllltles of
r invenlion before tenti Plan $1.
ventars Servics, 05 ourth h‘l!tt, E&ﬂ.
Franclsco, Oalif.

RELIABLE Manufacturer will buy for
cash, or manufacture om royalty basis,
putented of patentable maching devices
or ideas, ¥ou have patents plesse ina
ciude coples with reply, M. H. Corley, 1
Ho. Clinton S8t., Chicago, I

WANT'ED—NEJW tnﬂh for mutomotive
and alreraft work, Will buy patents or
designs outright or as finished tools, Give
details. Tools Division, Box 64, New Brit-
aln, Conm.

PATTERNS: Literature finely fllustrat-
ing 400 beautiful novelty furniture, lawn
ornaments, silhouettes. Also tools, decal
transfers. ‘Write Wo-Met Shop, Ashburn,
Goorgla,

LAWN Fun:llturn set, 6 pieces, comsist-
Ing of setten, chairs, and tables., Inexpens
Eh'l.‘. mude [rom  unretioned material,

1 value $40, Cnn"tialete slmple plans,
|11|. only 26a postpnid. ayne Enginesring,

Box 42, Greenvilie, Ohlo,

INVENTORS: Have you 8 sound. prac-
Henl loventlon for sale, patented of un-
patented? If &o, write Charlersd Inatituto
of Ameriean Inventors, Dept. 4-13, Wash-
ington, D. C.

WANTED—Meritarions patented, U=

n.t-ented. inventions. Booklet, references,

e, Invention Reporter, §5B-11338 So.
Fairfield. Chicago.

CASH For inventlons, pa tented, unpot-
ented. Mr., Ball, A- 9{11 Pleasant, Chi-
CRED.

nl'i"EHTIDH Contacts with manufactur-
Froe detalls. Mpcunn-ull Petormann,

1&1 14 Burl, Detroit, Michign
HEW l:ﬂnnd utl.mlltn-tl.na ﬂtmnlns. De-
tnils ascomn “Colchicine” offer, See

Inventions, Information.
Elltﬁ:“ Engineering, 15067 Auburn, Detroit,

INVENTOHRS: Manufacturers arte buy=
Ing palented or ung;xt;ntud ideas, Write
Invention Bureay, Sturdevant, Dav-
ENpPOrS, 10Wa.

R8: New military and com-
mercial

0
inventions l:r:n'rlth' needed by
manufacturers. Wrike
Umicllf.nﬁe-nét Institute, Dept. 4-A, Washing-

for particulars.

CASH For practical ideas and inventions,
Mr. Hall, AB-3441 Pleasani, Chicago

INVENTIONE WANTED

OUR Engineers would Hke to review
patenls covering new machines, equipment
or tools, preferably for use in the road
bullding, mmtrucum. mietal Ing,
food processing, tomotive, farm ma-
chinery or l.1.mra.1:t lnﬂmtrlu Idens nakt
¥ot. patented sent to us by reglstersd mail

will receive considerntion and full re-
Iﬂll-n-trlﬂﬂl'i to the originitor ([ we are
able to put them to use, We will buy
outright or pay royalties on such patents
B3 WO can use. yeurs of mn.nul'ar:tn.rins
experience, Complete modern !m:IJ.LLi
Beeking  to broaden our present
Write: Product Development Depk., l.T‘ni-
}'ml Engine¢ring Carp,, Cedor Rupids,

INVENTORS' ortunity—Large FPa-
clfle const manufacturer with iron, alu-
minum and magnesium, and perownent
mold foundries, and large production ma-
chine shep (now 100% on war work) will
consider, on wfnlt-r bazis, mechanieal in-

ventions of volume sales poazibilities for
immediate or t-war s.a.la and manufac-
ture, Matio covernge, Mo engincering

or tooling cost to you. Describe invention
ane uses In first letter. Development De-
gﬂr!-mmt R-iunﬂr incering Company,

121 Bay Sireet, ples, Cu!!fnrntn

HEW Productk idm A, reputable manus=
facturer will new patentable
items {prdﬂnhlr of mutu.l] for manufac-
ture and distribytion in the pireraft, suto-
motive, marine, Industrial, or househald
fisld. Idess will be pumnueﬂ o‘ul:gm or
on royelty if mecepted. Write bri the
nature and iotent of your iden nnod, if in-
teresting, we will send complete instric-
tlons on how to submit full detalls for
fair conslderstlon. Address PO, Box Moo
6798, Philndelphin, Penna,

INVENTIONS Wanied—We have facili=
tles and finanees to make and sell your
ideas. Send model, complete details and
your wishes with first letter. Genersl
Bales & Bupply Company, Bl11 Tenney
Bullding. Madison, Wisconsin.

INVENTIONS Wanted: By AAaa rated

101? est. manufacturer to produce and

new machines for airoralt of automo-

tive maintenance, HRoyalty or outright

baslz. Lempoo Prodocts, nham FRood,
Bedford, Ohio,

INVENTIONS Wanted: Anyone having
siloble articles, patented or not, that you
want manufactured after the war, write
Box 85, Belodt, Wisconsin,

INYENTORE! Have you good polefis
able ideas? Write Mr. Metzler, 11 West
4Ind, MNew ¥ork.

CANADIAN Rights

small matal, wood items,
ing, 238 Gilmour, Toronto,

nelea  wanted
odel Enginesr-

JULY, 1943

PATENTS FOR BALE

OUTRIGHT Or m‘%&{l Tire gauge that
registers on dash, Any car or
truck, Will dnub]e the |II'B of Hres ac-
cording to tire experts, Has been approved
by the best engineers, Estimated cost of
manufacture 82.50 to Hlutp B AT,
-ud. Hnr Depes, 627 8. Arthur,

K.H'J:F'E‘. Bharpener made with non_es-
pential material. Patent peonding, Out-
F:?Im or 'roz'alta’. H:;rb:rt- Wachter, 297

P‘GUN“I‘AIN E-hue ‘pﬂ!lllhzr
lguid palish, maotal or
Retall about ﬂl‘l:y unl‘.a. Sell aulbel

Spokane,

Handles any
!l.atil.‘..

{lumlw. Guy, Box T3, ML Rainier. n.r,-.--

: D Tays, Ho clock-spring. E.
g%’?éﬁ:“f%w S Danls. St., Monireal
BT,

FOR Bale outright, Patent on carpen-
ter's knock-down squafe. E. N. Hannuom,
Invenr.ar 5108-T-31., Sacramento, Calif.

MANUFACTURING

EXPERT Precislon lathe work. Small

riz machined, Models hn]lt.. Ho éﬂ
fa Specially Machine Shop, 821
Mitchell 8t., Racine.

MODELS—Bmall it manufacturing.
Metals, plgsties, ete. Milburn, Burlington,
Kent uck:r___

g &

pnhl on hundreds of sub-
Popular Mechanics
(= l:l}. IIJB E. Ontario, Chicago,

MODELS, MODEL SUFFLIES

“HO" Railroad equipment.  Send for
list. Morman . Dunnﬂ.i(-l Ell‘l:l.d Michigan.

SQU&REKNDTI'EF-S' Make bells, ﬁnﬂ-
bags, ete. Quallty cord samples with eat-
alag, free. Beginners book, cntnlug and
almpl.ua l0e. Specinl] ﬁuhr bbﬂl!
with f0e beglnners outft, all for 41,
HrrU.'J# Co., Deplt. J-90, 111 BBI].[l.B Et..
Brocklyn, N. Y.

FON And profit for home craftsmon.
Over 600 projects. Everything from book
cods to firep pu described 16 ek of four
Whal to Make books

tion &6.00; 81,00, P
los Press, {El B“ 00 E. Cm
WATCHES, OLD GOLD, JEWELRY, ETC.

ANY w.r.au rm!red. $1.85. Material
amall Ouaranteed satisfac-
tion. Djahl.a H:u'. 48, North Branch De-
pot, Mew J

WRIST w;tchcs jeweled Indics' and
men's labest -“ﬂtﬁ.. !|"!|:|ﬂ'l' or rose gold
color, reconditioned, look like new, $15.95
federal tax inciuded, Mm:mr order  only,
Rudelph's Jewelry, Atchison, Kansas,

rig, Chicaga,

Rk s et B
Australia,

W.&T\CHI'.EI. I'urta mnt-s Jewelry, dia-
Cales,

mnnﬂa—ho%gjmin

c SICHET,Ericgs 0 2 el ot
re

value malled day shipment recelyved. Sat-
Isfaction muaranteed or articles cheerfully
returned, Information free. Chicago Gold
Smelting Company, 300-F Champlaln
Buildineg. Chicaro.

GOLD ﬂﬁbﬂ DOunce, Mall old -'n],d
teeth, diamonda, jewelry, watches.
celve cash by return mail, Hntutlcunn
gzlnm::d ree information, Dr. Weis-

mig's Gold Reflning Company, 1500-Q
Hennepin, Minneapolls. Minn,

TOBACCO, SMOKERS' SUFFLIES
BAVE B0 On nxlrl:'tiln. Send for free
catilog prices A offer, Sidnes
Fam, . 50 W. Bonroe, Chicago, I1L
FOR SALE—MISCELLANEOUS
UNPAINTED ‘Wall ?lu.uuu $3.00 per

o0, 30 different samples §1.00, uest
lizk, Oman, 842 Broadway, St Paul,

SHIP Model kits and fttings. L‘umpl{:ll:
line Fisher model yacht cqummmt All
Boucher. Fisher., Marine Model and Ideal
kits, fittings and blueprints at standard

rices, Mast complete stock in New Eng-

nd. James Bliss & Co.. Ine., 120 State
Btrect, Boston, Massachuseils,

E'EI:IP HMEIE and mhl: supplies com-

a0e. B
Ehrljd "B, Eiﬂ Bast PED NE'I' ¢ Cork Olty.

CATALOG 50 Engines.  model mi:lmtd
supplies, 25c refunded. Howardeo, A2417
Morth Ashland, Chicng,

WANTED—MISCELLANEOUS

WE Pay {snu well for anything

to sell: Instruments: jewelry: *‘ov-
eﬂthlu Juatiee Jobbers, Marth
Wells, magu

WANTED: Aulomobile catalogs, Any-
thing prior to 1830, Send lst of what you

have. D Cameron Peck, 140 Wesat Ontario,
Chicago.
WANTED: 1 HP, steam unu{m aT pap

corn stand model, J. H. Jones, Parma,
Mich.

RAILWAY Mode) tﬂm:pieta 'Ilne in-
formative catalogs naw
25¢; HO, 48 pages ]E:. nlt'h.em. l'l"f
Erle, Milwankes, Wisconsin

GﬂTﬂLDﬂ- of helpful books Iree. Send
name and dm.'a.p FPopular Mechanies
Pross, (O-43), 200 E, Ontario, Chicago.

HOME CRAFTSMEN

256 PULL Size lawn ornament patierns
26e, 15 what-nmot patterns 25e. 14 shelf
bracket patterns . Albright Service,
MEHD1 Railrond Ave, , Omaha, Nebr.

JIGSEAWED Noveltles. How  to moke
sowing kits, string holders, place-card
holders, pirwood kitchenwara, plant and
flower holders, coln ha.nk.a door stops,
drawer pulls. 2he, uaﬂ:r Mechanics
Pross, (C-43), 200 E, Ontarie, Chicago,

08 LAWHN Ornament palbternis 356, Olher
alterna; 15" -20" high; Dutch girl, Dutch
. pirate, bull terrier, Moxican girl.
Mexlcan bay, dwarf, penguln, flower glel,
1o each: 3 for 25e. 256 nmlt REbarne
doe,  All 62 full size patterns past-
g.l.rll:d‘.r Strother, Box 383-ER, Hﬂlmmn.
+ Whe

r pound. Western
ngtan, Tllinois.

JOB Lots pﬂlﬂdlnlh m\ﬂ-mur baaks.
12348 Feel, Montresl,

CABH For used upﬂr:l.t mwhnnku1 Bol=
entific  iostruments. Gordon's, 162-PB
Madisaon, Chicagao.

FERSONAL

MERCURY iq.iﬂci'_ﬂﬂv:r]
Metal Bloom-

We par 81 8o
o,

NEXT Time you “feel robtten' try
hmuﬂni right! Capt. Godirey Rodriguer
was discharged from the Dutch army as
ipcurably tubercular, Today he hos o
chest measurement of 48", & waist of 34"
and o chest expansion of 97 and all
he did was learn how to breathe, “Right
brenthing will rid ¥ou of ‘4 bay window." ™
snys Rodeiguer, “Right Dbreathing has
made me lmmune to colds and coughs,
sinus and flu. I defy anyone to give me
n cold," Bend for particulacs regarding
Rodriguer's aimple method of bresthing,
Nu ol iaamn. h. J. Shutt, P.O. Box 1'2?&.

HMew Cnstle, r|. &

MEXICAN Legal matters r:r:lil'hl:.r han-
dled. Box 240, Juares, Mexi

3TA

e



PEYCHOLOGIST Discovers nmaEng
new secret  of success.  Free details.
075-A Eliot. Denver, Cala,

MENTAL Science—MNew course in prac-
ticml psychology by 34 world-famous pay-

chologists. Learn (0 release your Yast
hidden powers! Teaches you self-mastery,
influencing others, iing ahead. elc

Amaoeing scientific incoveries  revealed.
rice. Satisfaction guaranteed. Free
details, write today! elson  Company,
321 South Waobash, D=pt, 608, Chicago.
“ORUVED" Letiers quickly eorrect your
penmanship, {(guornnteed), ‘Weite, 0O2-
ment, B, Bt Louls.
FIMEST Q‘u:-:kear, dental plate cleaner,

four months supply §1.00, Dentos, 318
1B Aye, B: _E. Mjunelnu'th.
~ POORIABIS Hu!‘l’qmrn. “Fixacal has

brought relie! when every else fafled.
Caution: Use only as d:rectﬁf Apply ex-
ternally, dries guickly, convenient. Try
regular £1 ballle without investing a esntl
Write: Pixacol, Box 1398, Oleveland, Ohio.

ATHLETES Foot sufferers; Brooks ath-
letes foot treatmenl, brings rellel where
others failed. Bend dollar for guarkntesd
results, Hrooks Mfg. Company, Box 183,
Harlford, Conn,

FOOT Iich rellef or refund, send £l to
Bchumann, 858 N. Alexandria, Los An-
geles, i.'.‘u.llf

MISSING Prrsons Service, Drawee 434,
B'prl:nul'lr-]d. Missauri, Léacnbes ln].budy.
Reasonable fee when located, State com-
plets_facts,

BIRTH Certificates service all stabes.
mall fee. Write Universal Personal
.E.o:rﬂﬂ: Records, Box 1224, Corpus Chriatl,

Texaa.

TMYDA-AID, “Miractlons new healing
discovery.’”  GQuickly heals externnl skin
troubles. Guarnnbeed, rite for proof,
% ributors wanted. Reece, New Oeneva,

NOA,

WRITE For free and im
mation on the trestment

rtant imfor-
eciemii, ath=

DRUNEENNESS Is o disense which res
Eponds 1o iredbment.

Medical akill plus

GREAT Fun!
New Yark. ©

Make belleve you are In
sent, you write, returmn.

human sympathy prove successful with | T'll mall e (5—50c). Letters mailled loe.

lUguor and drug cases, @0 years experi- Information about receiving-forwarding

ence. Write for free booklet. P. M. Nel- servlee. Fascinabing wiew cards  10c.

son, The Heeley Institute, Dwight, L Haller, 438 New York Ave., Brooklyn,

. List of money saving booklets for

MISCELLANEQUS “'“"‘LE"‘.’F‘F"’- fnrmers de,

HEATING Six rooms $20 wearly. Gir-

FOR Sale, freworks all types, nerial culers 108 Rosensweig, RR10=-Bf, Gin-
bombe, rockets, for 4th, Closing out, cinmatl.

£10.00 ‘worth for $3.00. Send orders eatly,
including payment.  Bhipment at  once,
Lowis Leibee,

Californin.

tomalic, in
T,

Bharpens
knife at same time,
$1.05 prepald. When ordering state length

F.0, Hox 1, Hawthorne, Catpon

Maine.

UF To 100 shaves any blade with our
lifetime hone.
included.
= Fhillps Sales,
SHARPEN Your own lawn mower. nu-

Postpald 26 codn. Rebate
deal for servicemen.
118-F Wilmot, Portlund,

5 minutes. Wonderful Inven-
rotating blades and bed
No filing. Complete

of blades, A, Bporket, 3818 Boulh Deacon,
Dietrait, Mich
FOOD Dehydrators—Bulld your nrﬁ.‘

Simple, inexpensive,

Alnz

NEVER Baolore!
make Ule Board pansls S5e sg. I
10e for snmples, particulmrs,
ply, 150 Cumberland Bt =

FREE Catalog of Alaska noveltd
Alnskn Specialties Company,

Never agnin! Pamous
Band

ord liugr
Brooklyn, N. ¥.

Ketchikan,

Make {o use or sell,

MAKE Deliclous Carmeslcorn. formula

Wonderful opportunity. Illustrated plans, i

dlmu# “i:me '?r".::[md'nh? Sates 3144 ig;. gm:x Bhilling, 1017-M Duebor, Can-

o a s

P i{new, used, out-af-print

MONOGRAM Or name Eold stamped on rnre prnm ily supplled! Lowest prices

] mltr:hggats $1.00 postpald. Eh.e'phrrd rnr r:o bargain_ catalognes! Old

Bervioe Rincon, Gan , MIE Areadim Court,
oA SO Sl it

par b offers var- BT
]'I'LEII:I!I’" Your name lsted in direc- Ja(ga &H:g’“;,ﬁt”_’ Alaska license o hunt

uury

Ideal Service, 140, Park Ridge,

PATNT—Bave money, 'This month spe-
cin! i”hlultnn pall dark gray concrete

215 Ko,

deck ink ek d .
C.0.D. Paint Bhack, 58 Lo

Alaskn Sportsman,

A remarkable movelty,
Ketchikan, Alaskn.

PAINT Burprise packnge
pint cans, {equivalent to 1!z gallons) in-
lde and outside paints snd enamels, as-
soried colors.
¥

$1.00—M - i

roduct of one afl .ﬂ..lﬂ!llﬂ. ]

BI= 4
eat paint factories, brand now, guar-
et 6t Mewark, W. J. cf ppint, Express shipments onl
CHICAGO Mail address; 3 months §$3; United fa, P.O., Box 10008, Now
Tecelving., reforwardin ¥your personal, M f

business mai
ingtom, Chicago.

1. Giemeral, 30 West Wash-

MAEKE ¥Your own printing cuts.
to™ method, simple, practical. Mo messy

chemicals. .ﬁ.dgmrviu Argyle, Wisconsin,

“Plas- | Eif

logue.

b detmand, nix

v, In your own home
tice while studylog.
Imperial Technical Institute, Box
BTa-J, Austin,

technlcians in -

Write for free ﬁl.l.'l.-

Texns,

lete's foot, and other itehing humors. The LATEST Novelty—See what makes Hit- R Tn aeed st oot of the st
Annsarein Chemical Co., Inc., Winchester. | ler tickl It's freel Paul Diehl, 531PM Fibe BEC, JOM. PO .
T derfil |.1'J|||I:I|{ power of Fopular ‘.J!"l.h'ruum
Tenncsste, o undary. Yoik. Penns. = Magarins's clnssified pages. Wh
BIRTH Certificates, all nges, any state,  RECEIVE Mails, moganines, samples, prupasition? Write me today, T ':-1.’ Jul‘l.u.—
ten doy service, Encloss postaps. Hern- Your nar kn '-I'I1t'=l'ﬂ 15 Jl-l-lllllu. lists 10, aon, Mansger Classified Advertising, 200
don J. Thompaom DAL, ]'.iu.l.'- 5, ¥ Diclahomn Hownrd, Broadway. New York B. Ontario 5t.. Chicago,

FOR MACHINISTS
WHO KNOW

MATHEMATIC

who know ma

demand. Be prepared. Get

of straight *°

Jnlll-l llnl.l:'r -l- l-n-lu

Fleasse  mail

cofnipletely satisfied,
Emncloscd is 32,08,
You pEy posiage.

BEmE, oo

Addreas, ... ic.ca0a aimmaEmEnd

38A

By R, W, BURNHAM

Easy To Use — 10 Day Free Trial

Get Ready for Bigger Jobs — Bigger Pay! Men
chine shop mathematics are in llnd_y
our copy of this
down-to-earth, practical book that every ambitious
min can use w;:h profit even if he
simple arithmeric! 'Nn fancy theories — bur plenty
dope”’ on how to fAigure calculations
needed every day in modern machine shops. This
boak is completely modern, peared o wartime

roduction. Take advantage of our special 10-Day
Eﬂ!’! Trial offer. Mail the coupon roday!

= s mm m
lrl-!... MD Al Ave., M. Y. C,

me MATHEMATICS FoR MACHINIETS
the undersianding thai 1 may relurn i b6 ten days I met

gend C.0.D, T owill pay poklmén
B2 plus few eenls poslage.

[

e

nows only

with

Here nt amasingly low cosl 8

Articles In previous  issues

reprint boaklets,

Power Driven Saws—Td

prill Presses, @rinders, Ete.—T75.

Wood, Metal Turning-Lathes—81,

Filimg Machine, Hacksaw, Culal
Wiheel, Shaper—HA2.

Lathe Tooli You Cam Make—101.

Warkbenches—=Tool Cabinets—4T.

Epray Palnting—o4.

From Patters U Casling=—01,

Tool and Saw Sharpening—93.

Sharpening Brills and Woed Bits

== 0.
in:l:tn‘hll Wood "le-nq’—ﬂﬂ
end Blueprint—T1.

ml Turmn Lathe Hinks=50.
np-rﬂ.m.# & Mistal Lathe—100.
Heat Treating, H-rd-niﬂ&—lﬂr
Working With Glass—10
lnmumu. Bervicing Motors

l:l-cqmunnlh &= 'In-hrmldl—l‘
'I'ﬂnll'nrrnn-r wtrution-—d1
he Boy Electri ¢Mri—-43
:.u1drnng.|r|d @razing—17
Arc and e
El n;pl-. | wllﬂ H"I:I-l"h Chra=
mium, Ete.—86,
'I.tln' T Leather, Wood, etc.—aTs
Lawer Your Fuel Comts—31.
Curing Leaky Bassments—a8.
Fattieg Mome Garme Roam—a8.
indoor & Outdaar Firg :rl-luu—“.-
packyard Gardening=
Lawn Gnd Garden Howsilies—T3.
ruu-lu. Pergolas, Fepces—TE,
wn and Garden Furnibire—7F,
nmmnd lwlprnln'b—ﬂ-
Concfete Garden

Handy Mail Order List
Little Library of Usefu/ INFORMATION |

the practical
heln amd information you hove hl\f&};\ﬂ-ml::mtd-
chanlrs have been classifed pooording o sule
Jert and mre pow avallaide in thesd  hii

]2!ﬁ¢zno'
25¢ach;

Children®s Room Furmiture—S1.
Jigniwwd Moveltien—8F.

Dol House & Dol Furniture—§d,
28 Sheives You Can Mak

Hovelties Turned sn I.-ihll—ﬂ
Inlay Picturei—Vanesring—81.,
W'I:lt;t#nn—m, Soap Carving

Windmilla & Weathervanes-—&0,
Lamps fram Weod, Metal—60.
Home Work Opportun|ties=—19.
Wond Finighing—a0,
Boats—14 . Out
Boats—14 T Sail ﬂ:nth—ﬂl.

amboats, Small Binghi—B3

s, Smil X

Emali Bajl ot g4
Two Outboard Runabouts—ES.
Build Own Canow, 'HIEIH—'W-
Build Ciass-E loe Yachi-—33.
Aute Hinks. Shoerteuts—E0.
BHuilding Trailers—2F,
Matar-Driven Midgek ra—2d .
Stop Auto Electrical Troubles

=B,
Phats Printers amd Dryers—35.
rholo Darkroom lqulrﬂnrru—ﬂ;
Trick and Table Top Photos—87T,
hlmtli: FvnrrIwI-lll—:li
i Formulas=18.
Hilﬂ lll.hlln and Caolaring—21.

Mae-

Re-5ilvering Mirrarm—7T0.
Chemical riments—a3,
Log Cabins, Tourist Homses—id,

Traoping Small Animdals—38.
and Garden Tr

Farm
Furnlture—=G, -Illldlﬂv Extra Attic Rooms—23,
Making Berving Trays—33. active Basement Rosmis—3d4,
Boak Indl—lz. Small Loome—=3T.
u’::::'mﬂ."‘_.g, Sinall Tabics—54. Gem Cutting—43.
Freasure Fingere—13., Bmokin Stands—=5E. Phaoto Enlargers—1,
¢ Wallpaper Deakin—58. Photo Minks—88,
ing .uh I:u_r en—ET, Cleaning Formuias
T cti oy ki 6, =11,
:!;’F'J'";"Lu"““;"—"' High Fiying Rites Tanideimy—9.
Waganine Racks—_49, Telescoprs—20, Tﬂ1ﬂhl m.—ﬂ'.
Clock Cases—30. Melal Craft—38. SEmall Fernaces=—>18,

Cheek Tiiles Wanted, Write Name and Address In Margin and Mail to

POPULAR MECHANICS PRESS, Degl. 474, 200 E. Ontario 1., Chicago

POPULAR MECHANICS



OF FIGHTER PLAMES
OF THE WORLD

64 PHOTO

..-1 itl:n'-!_“-
These bt:"“_"!lu u

p-;ﬂ:'“-‘- . t gty
PEL 2 This is the larEs rures
:uml'lﬂ mrn'l'-ﬂ-‘ plane PICHE

Mo €O

an. Ja
heavy slossy
all .ﬂh'r‘{ffl:fl 1, quakity
e £

red at thie 'F'T Gize Blax
without lh;;‘:'_'l Order today—

T fast.

i ]
ur collectio
Sd‘-’.‘:rrlq[ 1"Ialnj.:l.l. ~—they'e BY

Send 50c in stamps or coin for sach set to

Dept, 191—P.0. Box 89, 217 W. 18th 5t N. Y. C.

STUDY AT HOME

With A Chartered Educational Institution
Cowrsoe in ENGINEERING: FRFlectrical, Civil, Mechanical, Drafileg,
Archifectural, Steam, Avronsutical, ladio, Strociural, Miniog, In-
dustrisl, Highway., Peiroleam, Marine, Chemical.

‘ug-"“ in ARTS AND SCIEMCES: Philoso h:r Education; Letters:
lie Health; Medical Jurisprodence; Ps_-.-rrw :-u:nl aululm.-:-. Pliysles;
Chemistey; Geolo Pol.  Bcionee: Humdass ool
Commesce; Accouny rI‘B. Boitematics; .‘Futlsttnu. Mrlru ture.
H-EKIMEI‘-I'BNE“II Incorporated, 4810-UC. Sheridan Read, Chicago

STUDY ;‘.T‘ H"‘? '\11 far PENZ20ONAL BUCCESS and
LA INGH. 31 yenrs expert instruc-
tion =——nvaE !ﬂ'lll:ll piudlenta sareolled, LL B, Degres
myeardad, All texts fTurmished. Emsy mme:nt.l. Bemd |
for FREE BOdh==""1aw aud Ezecutive Guidanoe.™
AMERICAN EXTEMSION SCHOOL OF LAW
Dept. 31-M # East Huron St Chicaga, 0. |

ARTISTS MAKE MONEY

Flod out your ablllty nanme, age, oocupation n‘l:d
address for Free '.I'ucu.tlanal Art Tost.

ART INSTRUCTION, INC. (Formerly Federal Bchmu}
T113 hrt Irlﬂl'u:lilﬂ ﬂullﬂlﬂl_-h Minneapolis, Minnesota

i

EI.ECIRICI"

@ AUDELS HANDY BOOK OF ELECTRICITY

For E'r.gl.mrr: Electricians, Sadents and all inter
icity, A quick, simplified, ready
frrenoe, giving completeinstroction
and praceical infocmation. Easy
trl undesstand. A relable s
thocity and a handy helper
that answers your questions.

# INSIDE TRADE
INFORMATION ON

The Rubes and Laws of Flectrie-

V. K3

ity=-Maintenance of Machinery-
ALC. and Dy G, Motors=Armas
ture Winding and Repoir-Wie
ing Diagrams ~House Lighting «
Poeer Wi irifgg~Cable $ iing =
Meters~Bazterles~T mnsformets
v Flevators = Electric Cranes =
Railways~Bells~5ign Flishers-
Telephone~lgnition-Radio Prin-
ciple ~Refrigeration~ Air Cone
dirioming-0i! Burnerse-Air Come
rcmrwwx:ldmg. and many
Il plicationg explined so
o ean I.Irllf.t:-..lnﬂ
thisassistance for pourself, Hr:.'lpl.!.'

il the FREE COUPON belons

Ll Itlnnu-----i =y
C,, BWvu:'l.23nl St ww York
u:;umlrl i 'Ju.'ﬂlllr ”"i'f’ﬂ'ﬁ'?m L wll!ﬂﬁ
n 81 in. T dnym. then £1 mrantily until 34 bs paid, Othersise
1ul retam ik
M

Addrens —

i o i

READ FOR " >

FROFIT! §BReforusce Bl

JULY, 1943

I'HEE 'I'BIM. I.ESSIIN
proves you can learn quickly

NATIDNAL™GRADUATES
WIN GOODD POSITIONS

Right now—plan for better pay and
an assured future in the most progres=
slive of trades——RAD]Oe——You con keep
your prescat job amd learn RADIONICS
—=ihe new mirncle indostry including
Ruodio, Elecironos aml Television.

Get on Technical Front

Mo previois expedieice Lo mecessary, Mis
thrihl Helwols of Los Angelos, @ Ilul:u' i
ablished reslifent school, offers an omas
Ing metlsod of (radiebeg,  which  brings
instruction o wou, Fight in your owo
hmm Undque taining: facilitles give wou

fome Traimng based on fesidimil Hefiool
KI“'I‘ principles, —=meihods ot availoble
feomy any orher source,

Shop Method, Home Training

Fuor 08 years, Natlonal Schoals hns tenined
ambitious men foer Teop Poy Trades.  The
mame techilipue, the identicsl shap methods
that aFe &6 ssecessful in troining Badlo
men ab the Selsoal, are now avsilabie b
you Iy Matiomal™s Flan of Home Teaining.

Send for Free Lesson and Baok

Act Maw, You'll e amneed whkea you eo-

cerve our Freg Trial Lesson and full des
iks. Mo obligst.ong .

no cost.  Investigate,

Eartn while laarning

B, 1003
.,..F'-

| Mational Schools, Dept. FM.7

§ 4000 Se. Figuerea, Los Angeles, Calif.

MAII. (ﬁHPﬂH—THE SThRT TU SU(CESS

WITH WIBX
BT have bsen in
the Brosdrose-
ing field sinrg
hr stimr from

stimnnl. Am

ith Huatlon

BN B recos
Eaefid juus Belisal.™
Fred Hafman,

Vklen, M. T
iy

FT cannot praiss
t3a tmining [ re=
opived al Ma
ilﬂrlnllwlll.:lllr
L had repuid 3i-
el many wave
Am with !"nnm _J.Ir Limas.™
Lierre
J'.:hm I||;._ M. .

Maony men

- in Military
Service

ﬁ have
enrolled.

Men of all ages enroll

NATIONAL SCHOOLS
Lt Angeles, Callf.

: J,,,,:m“

{Mail in envelope or
paite an penny partal) |

I Mail me FREE, without obligation, one Lesson and Op-
I portunity Book, with full details about how | CAM become |

| a RADIO Technician.

1

} MAME  AGE 1

| ADDRESS I

[} ) o AR o SR R,
Say wou saw it in Popular Mechonios!

30A
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IN A TAPERED ROLLER BEARING

COUNT THE ROLLS...
...THE ROLLS COUNT!

'{z The number of rolls in @ bearing is of utmost importance —

for rolls carry the load.

Obviously, more rolls carry more load. And, with the load

distributed over more rolls, each roll has a smaller part of that

.1:_';-"- S e load to carry. Result: longer bearing life.
Thanks to improved design, Tyson is able to add more rolls
Y around the roceway—about 30% more, on the average. Size
-, | for size, the Tyson “All-Rolls' Bearing has more load copacity
o . . . has longer life . . . has greatest rigidity.
be

]lﬁf g / HEAVY-DUTY BEARINGS

| ‘__-_-__,.-—'-"—'_-""'_ .
i
— l"ﬂ. \\ J
M. \ '
| o TYSON BEARING CORPORATION J
".'.-._-':'-' MASSILLON, OHID i |

Tyson Products also include precision parts for America's airplane engines

40A POPULAR MECHANICS
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Photo al rght by Torkel Korllng
Mesked “soldier” of production front welds parts for
patrol boat. Right, pressing copper rings in shells

By Wallace N. Barker

Vice-President
Fuﬂmun-STnndurd Cor Munufudur J:n
A 'E’; S J-r:"?

\ THE ﬁnwum 5 ‘itlldji_"l £ on 1ha=£’mn-
bat fronts moved from a defensive 1o
an offensive strategy, they reflected activ-
ities of her soldiers on the production front
who have entered the second phase of their
battle to “keep the arms flowing.”
Throughout the first year and a half of
our war effort industry was busy convert-
ing its plants to armament. Many and va-
ried are the stories which tell of how well
this task was accomplished and how man-
agement turned its plants, almost over
night, to war work. Shorily afier Pearl
Harbor they entered the second phase—
the job of building more effective war
weapons and refining techniques to speed
production and save strategic materials,

JULY, 1943 1



Inspecting french mortars that
helped blast Japs. Right, the
crow's nest on Pullman vessel

Slowly and cautiously,
lest we help the enemy,
the story of this second
phase of the battle on the
production front is un-
folding. Many of indus-
try's greatest contribu-
tions to the war effort
must remain secrets until
vietory iz won. But oth-
ers, which can be told,
give a hint at what is be-
ing accomplished.

For instance, it hardly
seems possible that thou-
sands of tons of steel have
been saved in the manu-
facture of large caliber
shells without reducing
the size or the weight of
the finished article. Yet,
through improved manu-
facturing methods, this is
exactly what has been ac-
complished.

Before Pullman-
Standard Car Manufac-
turing Company received
its first shell contract
from the British govern-
ment, back in 1940, it had
completed an intensive
study of shell making
techniques. Armament
was new to us, but we did
have plenty of general
“know how"” built up

Unloading wings built by Pull-
man-5tandard for carge planes

2

from years of experience
in supplying the coun-
try's railroads with roll-
ing stock,

We introduced to this
country a type of roller
draw bench being used in
Canadian and British
munitions factories and
had a similar draw bench
built to our specifications.
We also devised new ma-
chining methods, all of
which saved metal in
shell making.

We noted that six-inch
shells, weighing 82
pounds, were being pro-
duced from forgings
weighing as much as 188
pounds. Our shell line

these same projectiles
from 142-pound forgings.
In another size shell the
weight of forgings was
reduced from a govern-
ment specification of 154
pounds to 126 pounds with
possibilities of further
& reductions. In a smaller
\ size shell we reduced the
forging weights from 54
. | pounds to 42 pounds.
W Altogether, these re-
| finements in shell forging
and machining have
. saved more than 60,000,-
000 pounds of steel in our
plants alone and passing
this information on to
other manufacturers en-

POPULAR MECHANICS
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abled them to make im-
pressive savings in metal.

In the shell making de-
partment we were also
able to save on the stra-
tegic chemical, trichlor-
ethylene, used to clean
shells preparatory to
painting. By developing
“steam jennies” to do the
work equally as well, we
have saved more than
30,000 gallons of this
chemical, badly needed in
other phases of the war
effort.

Fhotes sourtesy Pullman-Standard Car Manufasturing Co.

Placing templates [(obove) intoe which giont press
will ferce aluminum alloy to form wing braces, ribs

be able to understand navy technicians,
It takes as many man-hours to build a pa-
trol vessel as it once took to build a 14-car
streamlined train,

We were able to apply to shipbuilding a
technique of welding which was developed
while building the lightweight passenger
car. This technique greatly lessens
distortion, a “bugaboo” of all large
welded struetures. Distortion, if not
s compensated, can twist a large vessel

Women war workers putting finishing touches on M-3
tank. Right, wing riveters working on “cot-walks™
Photo at right by Terkel Horling

Adapting to our purposes a sectional
method of fabrication, we took on the work
of building ocean going naval patrol ves-
sels. Building a ship about a third of a
block long was not such a great departure
from our normal worlk, Many of the skills
of our car builders were well suited to the
tvpe of fabrication we were using on these
ships. Skilled car builders needed in ship-
building include welders, cabinet makers,
sheet metal workers, electricians, and oth-
ers. In addition, a series of schools were
get up to teach the few crafts peculiar to
shipbuilding. Among these was a super-
visors' course that tock up the “linge” of
the nautical man so that shop men would
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Spray painting metal for plane wings in huge booth

out of shape and may cause its plates to
buckle and even burst.

Another of our plants has been turned
to the work of building wings, tail assem-
blies and other parts for Douglas cargo
planes. With experience gained in the
building of lightweight passenger cars for
the railroads, we possessed knowledge in
the fabrieation of aluminum which was sec-
ond only to that of the aireraft industry.

Calling upon our 30
vears experience in devis-
ing training programs to
supply workers to our va-
rious plants, we organized
a similar program in the
aircraft division. Workers
are being trained at the
rate of 500 per month. Most
of these trainees are sol-
diers’ wives and others
from nonessential jobs.
This program incorporates
many of the features of our
previous programs, includ-
ing utilization of the public
and voeational schools,

So well is this training
program working, that we
anticipate no shortage of
labor in spite of the fact
that we are expanding the

Trolley coaches are lifted like
toys by giant cranes in plant

4

aireraft division to supply 14 times the pro-
duction called for in original orders.

Throughout our entire activity of adapt-
ing plants to war work, we were able to
make use of much of our existing equip-
ment. In the aircraft division we adapted
a large hydraulic freight press, formerly
used in handling heavy sheet metal, to the
delicate work of shaping aluminum alloy.
Conversion of this press eliminated the
necessity of a long wait for a new press,
allowing us to get into aireraft production
earlier and also releasing the new equip-
ment that would have been necessary, to
some other manufacturer,

In our tank arsenal, near Chicago, we
were able to turn to distinct advantage in
armament work all of the things we had
learned about welding in our prewar days.
Developing the prewar all-welded light-
weight freight car demonstrated to us
many advantages of strength and endur-
ance of welded parts. Before the 1. S. en-
tered the war we were cooperating with
the army in conducting tests of welded
armor plate. Pullman-Standard samples
were successful in going through the firing
tests at the Aberdeen proving grounds,
thus helping to pave the way for the all-
welded M-4 tank, recognized as the best
medium tank in the field today.

The change from a riveted to a welded
tank meant calling upon all previous ex-
perience to devise methods of speedy, ef-
fective welding. By designing giant posi-
tioners, which grasp the hull of a 30-ton
tank and turn it end-for-end and upside
down, we have made possible the maxi-
mum use of down-hand welding, provided
the maximum and most efficient use of au-
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tomatic welding and, where hand welding FiitEf Cﬂl’liﬁtﬁl’ on GHS MH.SI(
is required, insured a weld of superior 7

quality. These positioners require far less . JArrests Poison Fumes 7/ - s
skill of the hand welders than operations ik
of vertical or overhead welding. ¥

In another instance, seam joints in these
tank hulls were improved so less' weld
metal was required. This saved more than
150,000 pounds of stainless steel rod used
in welding armor plate,

We found that bronze cast conneetions
on the fuel tanks of these juggernauts
could be replaced with less eritical ma-
terial. This saved 312,500 pounds of bronze.
We also have saved more than 200,000 gal-
lons of lubricating oil by perfecting a filter
to rejuvenate and clean the oil after it had
been used in M-4 tanks during testing.

In the manufacture of howitzer carriages
in this same arsenal, improvements in>..
processing have enabled us to increase our .
output more than 400 percent since our &
* first orders, and to save considerable steel-®
at the same time, S

The most outstanding example is in re- &
designing the eradle of the piece, which,
under original specifications, was machined®y
from a solid rectangular steel bar. By hav-
ing a 100-pound railroad rail rolled from .
the proper analysis steel and welded to ‘_ '
form the cradle, we reduced the processing
time from more than 20 to less than 3 man- § ©"® We¥ <@nt go to war—to make gas masks-
hours per unit and reduced the amount of ™  Among the reasons cans are missing
steel needed by one half. ) % from household shelves—in addition to the

Another difficult problem, which was 7 need to conserve tin—is the fact that cans
slowing production and resulting in too ¥ themselves have gone to war., Gas mask
many rejects, was solved by the develop-<¥ canisters are being manufactured by the
ment of a new type machine, which we call \ millions. They contain a chemical filter
a “boromatic.” At one Sﬁtt.'lng this machine that arrests Pgiggn fumes and passes ﬂnl}r
does the boring, reaming and machining onlg uncontaminated air. Life rafts are equipped
the cradle which formerly was done by ¥ with cans of chemical powder which, when
three machines. Heavy rejects occurredJi dumped onto the water, spreads out into
under the old system due to moving thed 5 yellow-green signal, visible to airplane
cradle from one machine to another, caus- § search parties. Cans also carry food, medi-

ing it to bend microscopically, but enough ™ ¢ine, ammunition and other war material.

to violate the fine tolerances required. The

new development reduced the processing

time from more than seven to less than ?}Dr}lec‘ Wnnd-I-‘.u_lp Bypruduc .

four man-hours. st Finds a Promising Future J/_ 347
Starting out with a policy of subeon- ll’f‘);i in, called the Cinderella of the

tracting from the start, we have so fa -::o-gf‘pulp industry because it was not a

placed 6,500 contracts with 1,061 subcon-7 good mixer, is a dark, chemically stubborn
tractors, of whom about three-fourths are art of the wood that is left after eellulose

in the small business classification. We ex- has been exiracted. But Dr. H. F. Lewis
tended to these firms the benefits of our of the Institute of Paper Chemistry has
organizational experience, and our techni-  found that by ecombining lignin with or-
cal men helped them with production ganic acids, compounds known as esters
problems on jobs which they would other-  may be formed. The resulting compounds
wise have hesitated to accept. In many in-  have a wide range of properties, Some are
stances we even Sl-lpphf_!d them j-‘l’lth Jigs, hard solids, others firm waxes. One, a waxy
tools and fixtures specially designed for ester, is already being used to keep wood
their plants. We have subcontractors in  plastics from sticking in the hot molds.
227 cities, covering 26 states and ranging Other commercial applications for lignin

from one-man concerns to the largest. are suggested in the field of plastics, and
{Cantinued to poge 158) in the mixing of paigts agd printers’ inks. >
o - C?ﬁ-/_jﬂ...i‘fg"é{ wa ,M,&.w"qn-
JULY, 1943 = 4, ., B e b e vy e sii 2B

-
n:ﬁ‘,,'—_,(.,..u adhf :I:‘"K o
.

. vt Bl Ity A



LA A

.%

Q.

M“'

D240

rared Exposure Dries Warpaint

-

For protection against
weathering, American
tanks being prepared for
shipment overseas are
given a coating of paint.
Ordinarily the paint
would not dry for 24
hours, but by use of a
light tunnel, whose sides
and top are studded with
batteries of infrared
lamps, the painted tank
ig dried in four minutes,
The driver of the tank
does not leave his seat,
so rapid is the process.

]
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Drying time for a fank's
paint is only four min-
utes, in glowing tunnel
of infrared light bulbs

By Indrm oc
lz

¥ (T

Amphibian Jeep Cmsses Water Under Its Ow"{rn iner

Called the army’s most
flexible war machine, the
new amphibian jeep is
capable of operation as a
boat or on land. The
quarter-ton, four-wheel-
drive vehicle is huilt by
Ford, and has a carrying
capacity of five men.
Confronted with a stream
or other body of water, it
simply plunges in and
without further conver-
sion propels itself across.

Amphibion jeep noed not
be ferried across water;
it just plunges in, and
propels itself as a boat

fm?mv AJ

o

| 2. 3¢ ¢
Four Explosives Are Required to Propel and Set Off a Modern Shell

Each round of ammunition fired from a
big gun requires four separate explosives;
aerial bombs require three. Firing a can-
non requires, first, guncotton to propel the
shell, which iz not used of course in a
bomb merely dropped from a plane. But
both shells and bombs may use the other
three. The most sensitive is like fulminate;
it explodes when the shell or bomb strikes,
If the fuse is set safe, this is all that hap-

sets off a second, more powerful but less
sensitive, called a “booster.” Tetryl is a
typical booster. Finally, the explosion of
the booster explodes the main charge, such
as TNT. Cyclonite, a new explosive for
bombs and shells, explodes even faster
than TNT, according to Dr. Alberto F.
Thompson of Boston. Such a material ex-
erts the maximum destructive effect,
though its power is somewhat less than

p If the fuse is “al"med " the explosion _ that of dynami
/j,mé’- W{, : @/ AW W
Sehemectads, I Y. i 7z
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Russ Speaker
il -' '~r ' ': {

on Skis Sends News to the Nazis

o

Red Army troops make widespread use of counter-propoganda to inform the Mazi opponents of the truth about
Gorman defeats. Here a unit advances over snowy terrain with a speaker 1o broadcast news into enemy lines

Nazi censorship does not prevent the Red
Army from informing the enemy, even in
the front lines, about the progress of Rus-
sian offensives. On the snowy northern
front, Russian soldiers mounted a loud
speaker on runners, so that it could be slid

into a position from which a “verbal at-
tack” could be launched at the Nazis, in
the form of a detailed report about Russian
victories. Such broadcasts across battle
lines often prove the falsity of propaganda
the enemy spreads among his own troops.

2 373

Radar Spots Enemy Ship and Plane in Fog or Datkness

One night in the Solomon Islands area
an American battleship detected an enemy
vessel cruising some 15 miles away. The
big guns swung around, uptilied and flung
one salvo at the unseen target bevond the
horizon, The Jap ship went down. Prob-
ably its erew never knew what hit them.

The superhuman detector that spotted
the Jap in the dead of night, then found the
exact range for the guns, is the same radio-
location device that sensed the Japanese
bombing planes 135 miles away, headed for
Pearl Harbor. Its name is Radar, until re-
cently a War and Navy Department secret.
The termn means “radio-detecting and
ranging.,” In Britain they call it the radio
locator, and credit it with helping to save
England during the aerial blitz of 1940-41
by detecting German bombers long before
they reached the target and permitting
RAF,. fishters and ground defenses to
prepare a reception.

Effective in fog, storm and darkness as
in clear daylight, Radar makes it possible
to focus antiaireraft guns on Axis planes
before thev appear through cloud cover.
It “sees” with the speed of light. The Radar
electron tube sends ultra-high frequency
waves out to scan the sea and air. When
they strike a solid object they rebound to
the transmitting point. Since the waves
travel constantly at 186,000 miles per sec-
ond, the operator can determine quickly

s
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the distance to the target from the time
elapsed in the beam’s round trip from
transmitter to target to receiver. The prin
ciple is the same as that of the ahsulul%
altimeter, used on some aircraft to indicate
the exact distance to the earth, regardless

of sea level.

Radar is used aboard American war- -
planes, warships and at coastal spotting i
stations. It was a factor in the great Amer- -
ican victory at the Battle of Midway. 1
can spot enemy vessels beyond the rim of
the earth’s curved surface.

American scientists observed in 1922 that
reception from a radio station was inter-
fered with by an object crossing the path
of the signals. Not until 1925 was it dis-
covered that radio waves of high frequency
would rebound from a target surface, In
1930 research engineers succeeded in pick-
ing up signals reflected from airplanes
overhead. In 1934 a method of measuring
the distance between Radar transmitter
and target was devised.

It is no longer a secret that Radar played
a vital part in stemming the tide of Axis
conquest and starting the tide of victory
for the United Nations.

[ Aviators saved several thousand acres of
Florida vegetables from freezing by flying
back and forth over the fields to keep the

air in motion,

T
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Airplane windews are made of a transparent, shatterproof plastic.
Some day homes will have plostic panes that admit ultraviclet light

By Roderick M. Grant

THIS story will be out of date tomorrow. For nothing
is so new as plastics. Count that day lost when no
member of the prolific plastics family discovers a new joh.

They got their start in billiard balls and false teeth,
back in the ’seventies when a shortage of ivory from
African elephants first menaced the American pool hall
They acquired a small boy's importance when Dr. Leo
Baekeland concocted the phenolic compounds in 1907.
They bloomed into the glamor boy of industry in the
distressing "thirties, the era of pink plastic radio cabinets
and glorified ash trays and translucent steering wheels.
And now the glamor boy has gone to war.

Man really began to mold the world to his own design
when he invented the plastics. Until he econceived them,
he used the building blocks of nature: wood, stone, clay.

8

V794

. TOMORROW

But the plastics do not occur
in nature. They are man's
own invention.

Plastics are the synthetic
materials that can be mold-
ed into permanent shapes.
Clay is a plastie, but not a
synthetie,

They are a prolific and
versatile clan, They can be
cooked to please any taste.
They may be flexible or rig-
id, drab or colorful: they
may have nearly the tensile
strength of steel; they may
have half the weight of alu-
minum; they may be explo-
sive or non-inflammahle,
Poor conductors, they insu-
late against electricity and
heat. Plastic window panes
filter out the sun's heat while
admitting the healthful ul-
traviolet rays. There are
thousands of plastics with
uses ranging abowve 100,000,
and the only common de-
nominators of them all are
their name and their syn-
thetic origin.

This war which has taken

Laft, tha gunner in the Plexiglas
tail of o North American B-25. Be-
low, @ RKO property mon beset by
scarcities made this tronsparent
plastic bridle for a movie seens
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off the market some of the
plastic baubles to which
you had become accus-
tomed has also laid the
foundation for a plastic
postwar world in which
yvou may be clothed from
head to foot'in plastics,
live in a plastic house,
drive a car of plastics, fly
in a molded airplane,
There are planes today
which have more than 200
plastic parts; the molded
aireraft, however, is not
strictly plastic. It is only
a close relative. Its mold-
ed plywood fuselage was
bonded with a synthetic
resin, and probably doped
or painted with a synthet-
ic coating,

Right now, the whole
plastics family is in up to
its neck. The moment war
struck, the plastics en-
listed faster than you
could say methyl me-
thacrylate. The soldier’s
tin hat acquired a molded
lining that helps insulate
his head against jungle
heat and Jap steel. An
army rifle got a new phe-
nol-formaldehyde gun-
stock. A former manu-
facturer of artificial limbs
started molding parts for

Y
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Top, machining a bearing made of
Micarta, a Westinghouse laminated
plastic, which will carry a million
pound load in a steel mill. Micorta
is molded under 6,000 lbs, pressure

€2

Koroseal tubing made by B, F. Good-
tich Company (lef1) is Aexible.
Expnn'ﬁﬂa plastic piping like this 1‘;}
may solve problems of frozen pipes Ig—"l
in postwar homes; transparent tubes
are alse u!-aful in qlwmwhl industry

P 5 A:L"'ﬂ g jfx agidd sy l'...-l..f
The DuPant chart below gives o sug-
gestion of the multitude of plastic
applications in the modern oirplane .
—and the number grows rapidly as, ' . /e
plastics replace the metallic paorts

o d sl
L

- -
CONDUITS FOR ELECTRICAL FLASTIC PARTS ON AIRPLAMES , I
WIRING; INSULATING WASM. o B
ERS; PULLEYS: BUTTONS, LANDING LIGHT COVERS, TABLE TOPS; 8 DR T A Tk it

GUIDES, TUBING ENGINE COWL FLAP COMNECTOR; et el i,

Used Throwghou Emtire Arel : DUST COVERS; SWITCH HOUSING phriadii e

» RANTS; DISTRIEUTOR

PARTS; DUCTS;
FILLERS

BEARINGS; LIGHT FIXTURES,
BUSHIMNGS: BUTTOM FIT-
TIMGS; CABIN VEMTILATOR
FIXTURES; RADID KNOB

TRIM TAB; ANTENMNA HOUSING; DOME
LIGHT LEMSES; WIMDOW FRAMES: WaASH
BASIM SPLASH BOARDS; CABLE GUARDS;

WINDOW PANES

RADID MAST (BASE, MAST, CAP) SIEGNS
e ki i) (ILLUMIMATED); AMTEMMA MASTS MAME
o FUEL GALIGE; BUMPER PLATES; " ?’ PLATES; WINDSHIELDS; COMPASS HOUS-
#q STOPS; LAMP BOX: AILEROM it IMG; WHEEL HUBS;, COIL PARTS; INSTRU-
CONTROL CROSS, QUADRANT MENT CASES; RADID DIRECTION FINDING,
CABLE TRACK HOUSIMNG; COMTROL STICK; THROTTLE
£
Fa
AT 4] - A
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One of the largest l-iﬂgl!l';’.piﬂiﬂl of plastics ever maodo

was this transparent canopy fer an experimental glider

long-wearing plastic bearings, and ship-
wrecked men adrift may attract rescu-
ers with a plastic-housed electrie light
floating beside the life preserver. Even
the army bugle has given up its two
pounds of brass, and you can almost see
as well as hear “taps” flow through the
new ten=-ounce plastic bugle. You prob-
ably won't be up in time to see reveille
emerge on its acrylic resin or cellulose
acetate note.

The plastic clan comprises a number
of families, most important of which are
the synthetie resins (alkyds, phenolics,
ureas and vinyls): the cellulose family
(acetates, nitrates and ethers) and the
proteins (casein, soybean, etec.).

They are divided into two types—
cold-molded, and those molded under
heat and pressure. And the hot-molded
plastics may be thermoplastic or ther-
mosetting. Thermoplastics are molded
under heat and become rigid when
cooled, but have the advantage of being
softened for remolding again by re-
application of heat. Thus your thermo-
plastic dentures can be refitted. The
thermosetting plastics, which include
the phenolics and ureas, acquire per-
manent rigidity under heat and cannot
be remolded. Being thus impervious to

reheating, they can be

ATATICMARY PLATEM CLOSED

MOLD

7

]
1
i
=i1
i

PRESSURE

T

POWDER
CHARGED
INTO MOLD

E

MATERIAL
HOPPER

used where heat resist-
ance is desired. Among
the thermoplastics are the
cellulose acetates and ni-
trates and the vinyl resins.
There are also various

methods of molding: cast-

ing, compression and in-

}

HEATIMG
CHAMBER

jection molding, extrusion,
and others. Rods and
tubes, architectural and

The diagram shows process of
compression (left) and injection
maolding (right). Below, a plas-
tic vielin for Hellywood movie

DMagram courtesy Er.\-.kr:h e

a gunsight. Plastic insulation re-
placed rubber in a war fought by
electricity. Yankees on the desert
carry six plastic eyeshields for
protection against sand and glare;
seratched or damaged ones can be
discarded for a spare. Every new
battleship has more than a thou-
sand plastic parts. The man at the
MNorden bombsight and the man in
the “stinger” of a Flying Fortress
look through methyl methacry-
late windows that neither shatter
nor crack. Mortar shells have
plastic fuse caps. Torpedoes wear
plastic detonators. Warships have

L+
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Ford Motor Company molds plastic cups
for latex harvest at Ford rubber plantation -fL

decorative trims and moldings are t-i
extruded like toothpaste. =
The cellulose family is the old- ™8
est. John Wesley Hyatt, an Amer- -2
ican, was hunting a solution of the ;:
ivory shortage in 1870 and prn-
duced Celluloid from the marriagedy [
of camphor and cellulose nitrate. Qi
His Celluloid billiard balls ush-s¥
ered in the era of Celluloid rl:::lllE'Lrsmq
and dental plates, pocket culen-p‘ﬁ
dars and inflammable combs.~ x
Within 20 vears Celluloid had # g -
25,000 recorded uses, and in the {‘
year 1890 it became the basis of -
continuous photographiec film, and
thus the father of Ha]lywaod ~::'t

The phenolic family is the larg-->
est. It was born as “Bakelite” H_:.m'it?ﬁ years ago, product
of the condensation reaction of phenol with formaldehyde.
They have done a fabulous business in electrical insulation
and telephones and automobile parts.

The proteins are both old and new. Plastics from casein,
the protein in milk, have been known since 1870 but com-
paratively important only since 1923, Small boys of 1925
can remember the skepticism with which they greeted
the news that fountain pens were made of milk. Com-
bined with formaldehyde, casein forms a virtually un-
breakable plastic used in bombers, buttons and buildings.
Casein is also the basis of textile fibers, and your new
casein coat may be a cousin of the buttons it wears.

The youngest of the family are the plastics from soy-
beans and corncobs, coffee and bagasse, the waste of the
sugarcane fields.” Soybean plastics were dramatized by
Henry Ford in his molded car with upholstery of soybean
textile fibers and outer panels that resisted the blow of
an ax. Scientists at Ames, Ia, ground bagasse into a fine

At right, @ 12-pound ball drops 10 feet but fails to break Va-inch

sheet of Lumarith, plastic used for warplane turrets. The four-foot

tubes of Dilecto plostic, below, are to insulate electric transformers
Continental-Diamoend Fibre Co.

EOPETTTTIRITTE S

Celanese Cellulold Corp,

powder, chemically treat-
ed it and produced an
inexpensive moldin

powder susceptible to a
thousand uses. After
burning millions of bags
of surplus coffee over a
decade, Brazil has begun
to fabricate plastics of
cafelite, a molding pow-
der from coffee beans.
Your after-war wall-
board and electric light
plug and radio cabinet
may be made of it. In the
same manner many here-
tofore waste products of

11




Wright Aeronautical saves 100,000
pounds of aluminum a month by substi-
tuting phenolic plastic engine parts that
are molded in one operation, where it took
five steps to form the parts of aluminum.

Westinghouse produces a laminated
plastic, Micarta, that can form a decorative
mantefpiece or the bearings for a sub-
chaser’s propeller shaft. A 50-pound Mi-
carta rnﬁ neck carries a million-pound
load in a steel mill, supporting a giant ro-
tating roll.

What started with billiard bhalls and
false teeth has gone a long way afield. This
child of the chemical industry is yet in its
infancy, but it gives promise of prodigious
growth when material shortages cease to
hem it in. Plastics have seized wartime
opportunities to replace tin in toothpaste
tubes, to rival paper in transparent pack- (3 .
aging, to substitute for rubber in water- :
proof coats, for leather in soldiers’ heels,§ :

f o=

The government printing office uses plas-
tic halftones instead of cop- -
per cuts. Models made of S
tough transparent plastics
let engineers study internal
mechanisms in motion, or
the flow of gases. Similarly,

gtransparent plastic piping in '1';

Gas masks are one of the hun=

dreds of wartime plostic prod-
ucts. These are voluntesr fire=
men at a Waestinghouse plant.
At right, a housewife seals fruit

*  in Koroseal to keep it fresh

. thefarm serve useful
\.\Euui profitable ends. Corn
k cobs, sugar stalks, straw,
t-u oat hulls, sawdust all have

' promise of a brilliant fu-

. ture in a world of plasties.
You can step into the

“bakery” at the Ve

Aircraft plant in Califor-

nia and see the chef in tall

white hat cooking a batch
of “nut bread” for the
factory shop. The “dough”
~Jig a liguid resin made
from ground walnut
shells, and it's actually
cooked two to eight hours
in a standard bakery
cookie oven. When it's
done, the plastie “nut
bread” goes into the tool
shop to be used as a drill

jig or shaper block or a

forming die that will

stand four tons pressure

per square inch under a

hydropress. Forming dies

of walnut-shell flour

shape ﬂ%’g&s noses for
bombers; Plexiglas is an

ac%’c—resin plastic. » - e i :
12 "’\—’2"‘/’*44 1 POPULAR MECHANICS

chemical plants allows con-
tinual observation of proc-
esses and the flow of fluids.
thermoplastic pipe can be
sawed apart and then weld-
ed together again in a min-(w:)j
ute simply by heating the
ends to the melting pointand £ =
thrusting them together.
If we are some day tomold -,
- a bright new world, plastics
= will play a major part in it.
in Gustav Egloff, petroleum

Laminated skis are molded for the
- army “paraskis” by Durez Plastics

Aot for s g ..

-
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scientist, says plastics have made this era
“the renaissance of color.” He sees ahead
an architectural period in which we shall
turn away from the drabness of gray ce-
ment, natural stone, red and yellow bricks
and adopt plastic building materials in col-
ors as beautiful and more practical than the
precious stones whose colors they imitate.

The plastics industry that has grown like
a young giant under the stimulus of war
does not expect to diminish its capacity
after the war. Instead, it will fight for a
vaster peacetime market. Kitchens and
bathrooms may be finished in lustrous
plastics that will need no upkeep, for color
is inherent in them. Hinﬁs may be of
rotproof synthetic textiles. Draperies may

& colorfast and fireproof synthetics. Plas-
tic window panes and screens that let in
ultraviolet rays and resist breakage better
than automotive safety glass are already
available, Flexible plastic water pipes will
expand but not break when the water in-
side freezes. Vinyl resin plastics will re-
place rubber in many uses, and perhaps
we shall wear waterproof plastic clothes
and dispense with umbrellas. The stuff
they use to insulate battleship cables may
one day be used by the housewife to pre-
serve food in transparent bags sealed with
a flatiron,

You'll never know where plastics are go-
ing to bob up next. You can be fitted with
a plastic ear plug, or, to get back to false
teeth, your dentist can supply new plastic
dentures so tough they'll bite a pencil in
two,

Perhaps the strangest plastic operation
happened to a duck. The mallard had a bit

of a breil with a snapping turtle and came.

off without the upper half of its bill. A
dentist came to the rescue, took appropri-
ate measurements, and the duck regained
its dignity with a new pink plastic upper.

Nazis’ Six-Motored Transport Carries 130 Men or 11 Tons o

Latest and largest of Germany's =o-
called “powered gliders” is the Messer=
schmitt “Me. 323, a six-engined transport

with a multi-wheeled undercarriage for

$10 Home Food Dehydrator

Homemade cobinet houses this dehydrating unit

With the aid of a homemade eabinet,
some electric light bulbs and an electric
fan, the Viectory gardener may also be-
come his own food dehydrating expert.
Shelves are provided for the fruits or veg-
etables, with light bulbs furnishing the
heat, and the fan circulating air necessary
to preserve foods for months in advance.
The entire cabinet can be made for as lit
tle as $10 and operates from an electric
light socket, according to iversity of
m who designed it,

landing on rough ground. The motors are
French Gnome=Rhone type, each of 700 to
800 horsepower. The plane can carry a
22,000-pound load or about 130 men.

JULY, 1943
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Medium craft designed for
short run with light load
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< ' ALLIED VERSUS
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Chartz by eourtesy of The New York Times

American Fortresses and Liberaters are designed to fly higher and farther than sim-
ilar big bombers; the latest model of Fortress will corry o much heavier load

SERVICE CEILING AMD BOMB LOAD

EACH BOmB REPRESENTS ONE TOM
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Leading medivm bombers have the same ceiling. The bomb loads shown here are
extreme for top speed and range of these planes. The Martin Marauder is the fastest

|
SERVICE CEILING ARMAMENT
|
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These fighters can reach substratosphere levels far above zone of their best per-
formance. Amount of armament they carry limits speed, ronge ond manesuverability
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Speed of the heavy bombers is about even, but loads

Greater range of Allied bombers is due to pre-war
and ranges of these planes will vary at same speed

development of this type and mare powerful engines

.y

RESULT OF A ONE HOUR RACE T L RAMGE N

[
o h

These medium bombers connot maintain maximum
speed shown with full loads on long distance missions

Fast medium bombers like the Maorauder have shorter

range than planes like the Morth American Mitchell
RESULT OF A ONE HOUR RACE RANGE _

g i

T

Under ideal conditions for each fighter, the speeds Great range of Jap Zero is due to lack of armament,
are not far apart. Best fighting levels vary greatly

small firepower; extra fuel tanks also stretch range
JULY, 1943
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Power Plant’ “Splder” Rides Underslung
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“Spider” is really hub and spokes of rotor for hydroeleciric generator

V- R
ar

Transporting bulky
4 eguipment over rail lines
whose tunnels and bridges
provide limited clearance
frequently tests the in-
genuity of railroaders. A
“spider,” the hub and
gpokes of the rotor, or re-
volving unit, for the hy-
droelectric generator at
Grand Coulee dam, had
to be earried 3,000 miles
from factory to damsite.
It was carried in an un-
derslung freight ear, with
zome of the spokes pur-
posely made shorter, to
assure clearance during
the trip. Extensions were
to be added to the short
spokes at the point of in-
stallation.

Navy s Winged Sub Chaser Dmps “Ash Can or Turgéo

Nautu:al version of the :‘zg;:- i3
bomber the British des- |

ignate the Ventura is the
Nawy PV-1, long-rang-
ing, twi.n-mutnred patrol
plane manufactured by
Vega Airceraft Corp. for
the United States Nawvy.
Hailed as a promising an-
swer to enemy submarine
threats, the big plane car-

FOR STHAFIMNG:

depth charges or a stand- T oToRs
ard torpedo, and is
equipped with droppable
fuel tanks beneath the
wings, to provide addi-
tional range. Though
supplied to the Navy for
operations against enemy
sea craft of all types, the
plane is based on land, and as a safety fea-
ture it will land under 80 miles an hour.
The craft closely resembles the Lockheed
Hudson, the plane British fliers affection-

JCa. A et

M o LT
ﬁh Spéfeﬁ' Saws Burr Metals Apart Wftlhﬂu Altering Their Teé

Aluminum and stainless steel sheet, as
well as hard steel up to one inch thick, are
being friction-cut to form aircraft parts at
a Bell Aireraft Corporation plant by use of
band saws operated at tremendously high
speeds. Hardness of the saw or the metal
to be cut is immaterial. Actually, hard steel
cuts more easily than solt, as the saw, op-
erating at a speed of 10,000 to 12,000 feet

S /
16" ﬁz’“@; /g’_‘ 4 #LCZ&’

; .f
r;cfﬁ;gzﬁé ff &

Fo . TR Coli | b P

CREW
OF FOUR
NOSE MACHIME GUNS

BIG BOME BAY
FOR TORPEDOES
QR DEFTH CHARGES

S
i3

Ex:enmn
RADID ECUIRMENT

L& i

AUKILIARY
FLUEL TAMES

Bristling with guns, heavy with TNT is this nemesis of the Nazi submarine

ately called “Old Boomerang” because of
its ability to return, though badly dam-
aged. The PV-1 is powered by two 2,000-
hor sepuwer Pratt & Whitney engines.

per minute, generates friction by the slid-
ing action of dull teeth to melt the metal.
Friction cutting generates tremendous heat
at a very small point, but the heat at the
edge of the metal is so slight as to be neg-
ligible, and temper of the material is not
altered. Operators can hold the metal in
the air while cutting, so slight is the resist-
ance of the metal to the speeding saw.

POPULAR MECHANICS
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Exermse in Oxygen Mask Balks Pllot S "B.énds”

“De=-nitrogenizing,”

“De-nitrogenizing” is what high-altitude
pilots call the procedure of exercising while
breathing pure oxygen, before submitting
themselves to highvallltude flights, or sim-
ilar tests such as Boeing Aireraft conducts
in its strato-cham Science has found

to eliminate the bubbles assoeciated with the bends, is done by exercise in oxygen mosks

danger of contracting “bends,” similar to
the dangerous ailment that afflicts tunnel
and caisson workers and deep-sea divers,
after exercise on an oxygen intake. Pur-
pose of the routine is to remove nitrogen
from the tissue, since the bubbles of nitro-

that such altitudcs madga hy ne zﬂmug gen are believed to cause aero-embolism,

l.-l"f

7 s
Jeep Fhes to Battle miéllc}fer and Rolls Out Ready to Flghfé &

"Silent birdmen” they
call the erews of the glid-
ers—the men who will
ride the air in unpowered
ships to land on enemy
soil. And along with the
airborne fighters will go
the omnipresent jeep,
roaring out of the nose of
the glider after it lands,
carrying half-a-dozen
picked shock troops. Mo-
bility behind the enemy’s
lines is assured by that
motoring jack-of-all-
trades, the tuckaway
transport that carries
fighting men with it
wherever it goes and can
travel on the roughest
terrain.

JULY, 1943 7_&0?_,% @2-?{
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& “COMMENCE FIRING”

Flanking the flight deck of o U, 5 aircraft carrier, o row of 0OAD!” shouts the gun cap-
antiaireraft guns sends a hail of bullets skyward in target
practice. Below, lockouts and signalmen in sou'westers keep a
vigil for the enemy and use blinker for messages betwean ships

tain. The gun crew springs

into action. The breech of the
8-inch rifle is jerked open. A
250-pound shell is slipped into
the glistening barrel — followed
by powder bags. The charge is
rammed into place and the
breech slammed and locked.

“Ready one!” sings out the
_gun captain and the report is re-
layed to the fire-control center,
The first shot is about to be fired.

“Stand by!" The men freeze in
position and the silence is cut by
two sharp buzzer signals.

“Commence firing!”

SWHOOM!™

All the varied and complex
jobs performed aboard a man-
o'=war have but one goal: to get
the ship into position so that the
gunners can slug it out with the
enemy. For a brief moment in
battle, the gunner is king. He
speaks with a defant roar of
flame and steel that symbolizes
the power of the U. 5. Navy.

Millions of dollars went up in
smoke and millions of man-
hours were spent in the toil and
sweat of gunnery practice before
December T, 1941. But it gave
the U. 5. Navy the best gunners

“POPULAR MECHANICS
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in the world. And now as our
bluejackets blast the Japs in
the Pacific and the Germans
and Ttalians in the Atlantic,
this peacetime int;rlestdmtaﬁt is
beginning to pay dividends.

In the several “battles of
the Solomons,” for example,
which raged around those
tropical islands during last
fall and winter, American
guns and gunnery proved su-
perior to the Japanese. When
warship met warship, it was
the Stars and Stripes that
emerged vietorious in almost
every encounter,

The weapons of American
warships range in size from
deep-throated 16-inch battle-
ship guns—which ean toss
tons of steel and TNT more
than 20 miles—to the 30-cali-
ber Browning machine guns
of coastal patrol vessels. In
between are many sizes—all
with a special job to do.

When a gun is fired, tre-
mendous pressures are neces-
sary to give the projectiles the
required muzzle velocity. In
some of our largest naval
guns, this pressure is about
36,000 pounds per square inch.

JULY, 1943

Above, fraining o five-sinch gun. Below, servicing one of the three-
inch dual-purpose guns en & destroyer on coostal convey duty
U. 8, Navy photoa
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A shell from a 14- or 16-inch
gun, for example, emerges from
the barrel at the rate of 2,000
miles an hour.

The best brains of American
scientists and naval ordnance
experts, therefore, have been
called upon to develop steels
which are strong enough to with-
stand such bursting pressures.
Because of durability and tough-
ness, forged steel, nickel steel
and vanadium steel are used in
the manufacture of guns for the
navy.

The 16-inch gun is at the pres-
ent time the largest naval gun in
use. Our newest battlewagons,
such as the giant 45,000-ton bat-
tleship Iowa, carry nine of these
monster rifles. Each weighs
about 125 tons and tosses a shell
that weighs around 2,100 pounds.
Each shell fired costs the tax-
payer more than $1,200—$900 for

A giont crane picks up a torpede bomber like a toy to swing
it aboard the deck of an aircraft carrier. Loockouts on the car-
rier (below) keep watch at many points, sconning the horizon
with powerful telescopes and binoculars for ships and plones

the projectile and $300 for the
pui'-.'rh‘:!‘. to say i]t:fhinf.; of wear
and tear on the gun itself.
Naval guns are of two kinds
(1) radial-expanded guns, usu-
ally less than 6 inches in diam-
eter, and (2) built-up guns,
usually 6 inches or larger.
Radial-expanded guns are
built in one piece—expanded
by inside pressures. Because
of monoblock construction,
such guns are of greater
strength and less weight than
built-up guns. This type of
L‘{1I151l'11('1i(\||. CAan hf" |_|."i'|"':| I:l:':.l;'-"
for guns up to 6 inches in di-
ameter, however, because flaws
develop in larger guns.
Built-up guns are of differ-
ent parts, consisting of a liner,
a tube and successive hoops
fitted as tightly together as the
rings of a tree. Building guns
in lavers allows both inside and
outside to be subjected to the
same pressure. A single thick
tube might be cracked on the
inside before the outside felt
the pressure. In addition, it is

POPULAR MECHANICS



easier io locate flaws in a thin tube than
in a thick one,

When a gun has taken final shape, spi-
ral grooves are cut on the inside surface
of the barrel. These grooves are called
riflings and give the shell a twisting mo-
tion like a well-thrown football. Thus,
greater accuracy is possible than if the
shell were tumhling haphazardly through
the air,

After a gun has been rifled, it is
smoothed off, shaped and inspected—then
gent to the proving ground to be proof-
fired, The proving consists of firing an
overcharge of powder. If it meets with
the inspector’s approval, the gun is then
ready for service on one of the many ships
of Uncle Sam's growing fleet,

But building guns is only one chapter

JULY, 1943

| Above, @ Navy machine gunner lines up the sights.
| Below, the erew of a Bofors 40-millimeter twin mount

ontioircraft gun stands by for action while in hos-

tile waters,

Clips of shells line the armored nest

in the story of naval gunnery. Training
gun crews is just as essential. And here's
where the American love of teamwork is
put to use. In its essentials, building a
first=rate gun crew is like building a
smooth-working foothall team. Each man
has a job to do and a split-second error
will throw the whole team off siride.
The gun crew is divided into the “load-=
ing crew'—eonsisting of the gun eaptain,
the plugman, the rammer man, shellmen
and powdermen; and the “gun-pointer
group’—the pointer, the trainer and the
sight-setter, The loading crew might be
likened to the linemen of a football team.
They clear the way and get things set

HI.IHH:I'IE up a ﬂpg &ignul far 'inlcrﬂ'lip communication
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ing of John Paul Jones,
there's no better job
aboard ship. Gunner's
mates proudly wear the
emblem of their profes-
sion—erossed guns on the
sleeves of their uniform.

During pre-war days,
target practice was held
every year by the Amer-
ican fleet. Long range
battle practice at 16 miles
or more tested the effi-
viency of the ships for
actual warfare, while
short range practice at
1,600 yards gualified men
as gun pointers and train-
ers and tested ammuni-
tion. Night battle drills,
antiaireraft drills, tor-

On the naovigating bridge of the baitleship Marth
Caorolina (obove) the executive officer reports to
the coptain: “Ready for firing, sir.” At right,
the twin forward turrets of one of our big ships

for the gun-pointer group which does
the actual aiming and firing,

Not every bluejacket is temperamen-
tally fitted to be a member of the gun
crew, For thal reason, navy gunner's
mates are hand-picked., They must bhe
quick-thinking, skilled in their duties
and cool-headed. They are given thor-
ough training, not only in their own
jobs but also those of other men in the
CTEwW.

Gunnery is a dangerous job. Guns
gomeiimes misfire, causing deaths and
injuries, A gun turret is one of the most
important targets of the enemy. But
for men who have the dash and dar-

pedo drills and special
drills prepared the blue-
jackets for any emer-
gency. Every effort was
made to simulate the ac-
tual battle conditions in
which the men now find
themselves.

Cash prizes were
awarded the gun crews
(including the handling
room crews) which made
standard seores at short
ranges, and to fire-con=-

A seoplone rides the eatapult
beside the loudspeaking guns of
the U. 5. battleship California
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trol, depth charge, torpedo-con-
trol and antiaireraft control groups
that showed special merit.

First prize was 510 per man and
second prize was $5 per man.
Winning ships were given the
rvight to paint the highly-coveted
navy “E” (for efficiency) on their
gun turrets, while members of the
winning gun crews wore a white
block “E” on their uniforms.

Aboard Uncle Sam's battle-
wagons, powder and shells are
stored in speeially constructed
compartments below decks. These
rooms are fully protected by ar-
mor and are located as far away

Asbestos-clad fire fighters stand ready for action as a Navy
plane rolls olong the deck of a carrier. Below, @ 20-mm.
Qerlikon gun, best protection against low-flying aircraft

T

Right, three saoilors clean o cruiser’s gun

from engines and boilers as pos-
sible, Ponderous belt conveyors
carry the ammunition to hoisis by
which it is lifted to the guns above,
A number of safety precautions
reduce the hazards of handling
ammunition, and powder rooms
can be flooded quickly with water
in case of emergencies.
Ammunition for the big naval
guns is generally of two types:
case ammunition and bag ammu-
nition., Case ammunition, uséd in
the smaller guns, iz all in one piece
like the cartridges used in hunting

JULY, 1943 ' & S o3
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The multiple pompem 1.1 machine gun—""Chicago piano™ to the British—is deadly to planes attacking low

rifles. Bag ammunition, on the other hand,
is used in the larger guns and the projectile
and bags of black powder are placed in the
barrel separately—somewhat like the ball
and powder of old-style flintlock rifles.

Projectiles are of several types, accord-
ing to how they are used:

(1) Armor-piercing shells are used
against heavily armored cnemy ships.

ﬂ_.ht‘_{‘
24 X

Ll L
o~ - i 1=
f!',u ..{..-.q.-,,. LR -"‘-"f :f,.l fif S -
& =

These projectiles are a massive piece of
metal—containing a cap of specially hard-
ended steel. Only a fraction of the total
weight is the bursting charge of TNT.

(2) Common shells are the same as ar-
mor-piercing except that the metal is thin-
ner, thus allowing a larger powder charge.
These shells are used against enemy ships
that are not heavily armored.

{3) Target-practice
shells are of the same size,
weight and shape as com-
mon shells, but are made
of cheaper materials. In-
stead of a bursting charge
they are filled with sand
or other heavy material
to bring th;hsheli to the
proper weight.

(4) Nonricochet shells
are flat-nosed projectiles
with a large bursting
charge—used principally
against submarines. They
do not skip across the wa-
ter like some types of
shells, but plunge be=-
neath the surface.

{5) Shrapnel shells are
thinly walled and filled

A seaman first class servicos o
small gun en the Indianapolis
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with small iron balls. They create a hail of death
when they burst over an enemy ship at a height
of 50 feet.

(6) INuminating projectiles are fitted with a
time fuse. When the shell is exploded, it releases
a small parachute carrying slow-burning powder.
It looks for all the world like a 4th of July rocket.

Modern naval guns have great ranges and can
be fired extremely rapidly. As a matlier of fact,
they can be fired farther and more vapidly than
they can be accurately controlled. In actual bat-
tle, guns of our biggest warships are fived at dis-
tances of 16,000 to 32,000 yards, according to the
target and the visibility, In proving ground tests,
some of our more modern weapons have fired
much farther,

The zecret of accurate gun-
fire is “fire control.” This means
a system of controlling the fire
of the guns—not fighting fire as
some civilians thinlk,

It is a complicated system in
which range finders, directors,
telescopes, rangekeepers and a
whole battery of electrical
transmitting, repeating and re-
cording instruments are used 10 gy route 1o Africa o sailor lines up belts of “calling cards” for
put the shell on the target. Fire  the enemy—50 caliber bullets to be fed into @ machine gun
control is one of the most close-

- ", ly guarded secrets of the U. S. Navy—rank-  is a most difficult target to hit. But Amer-
s , ing alongside the Norden bombsight and ican naval gunners with modern guns and
“ . Radar as the No. 1 “hush hush” subjects fire control equipment, have already made

of the war, impressive seres. And they're just itching
« o An enemy fleet—its ships maneuvering, to get within shooting range of more enemy
. % % twisting and turning several miles away—  ships, the bigger the better.- - .

| i a3
- " Steel Liferaft Carries 20 Men gnd Is Propelled by a Sail

Lives of hundreds of seamen on
torpedoed merchantmen are ex-
pected to be saved by use of a steel
liferaft, approved by the Coast
Guard as suitable equipment for
merchant ships sailing into war
zones. Designed to carry 20 men,
and with greater safety and com-
fort than other rescue craft, the
liferaft boasts a covered cockpit
and sailing and steering gear.

Find Rare Metal Rhenium
In Steel Mill Flues

Useful amounts of rhenium, a
rare, silver-colored metal heavier
than gold or lead, have been dis-
covered in the flue dust of steel
mills. Isolated in 1925, the new
metal, which has secret war uses,
resembles tungsten, molybdenum,
and manganese. Among all met-
als, tungsten alone will stand more
heat than rhenium before melting,
It has electrical uses, and is a cata-
Metal sailing liferaft for merchantmen also has steering gear lyst in certain cheyﬂcal Jprocesses.
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, ini complex, and vitamins C and E. Additional
All-Weather Trammg Plane research at Oregon State College shows

Uses Skis and Wheels that pollen contains more thiamin than any
other food except brewer’s yeast. An in-
genious trap designed at that college “robs”
pollen from bees as they enter the hive.
“Bee bread” made within the hive from
Eu]len is absolutely essential to the well-

eing of young bees, therefore not all of it
may be taken. But it has been found that
one colony of bees can provide excess pol-
len sufficient, when mixed with soybean
flour, to feed 50 bee colonies. The pollen
trap consists of a double layer of hardware
cloth which scrapes the pellets from bees’
legs as they enter the hive, the pollen fall-
ing into a reservoir below., H. A. Scullen,
bee specialist at the college, estimates that
if all hives were equipped with such traps,
bees in Oregon alone could produce a mil-
lion pounds of pollen as a sideline to their
main honey output,

Palm-Sized Tool Dmagrgﬁégff
Can Be Carried to the Job

Wheels or skis may h—u }nfwuru-:l to land the “Swoose™

Skis that retraect zeveral inches when
landing wheels can be used are snowy-

weather equipment for the ”ﬁ}g%gs.,” nick-
name of an all-weather combat trainer
built by North American Aviation, Ine.
Even the tail wheel of the plane is equipped
with’ miniature skis to prevent its digging
into the surface in the event of a landing

in a snow-covered area LH;J )u?ﬁw

Pollen Is "Stﬂlen" From Bees
As a Rich Vitamin Sourcey A7/

{ Pollen gathered by bees has been found
P to be a rich source of vitamin A, the B-
ke

Tiny demagnetizer plugs into nearest electric outlet b

To demagnetize tools without the neces- &
sity of removing them from the scene of <%
work, a portable demagnetizer, small
enough to fit the palm of the hand, may be ¥
plugged into any 110-volt, 60-cycle circuit, B
and operated by pressing a finger-control E
button. The device is drawn over the tools
or parts to be demagnetized, and by turn-
ing it bottom up it may be used as a bench
unit,

Ed

@[ You can obtain additional information
about products deseribed in this magazine
by writing to the firms listed in the Where-
to-Buy-It index. Say You Saw It in Pop-

brushes ppllen f w. legs inrn reservoir  ular Mechanic§1
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Twin Barges’

Tractor Ashore From Shlp

Such heavy machinery as h'illch'l_l'i and bulldozers, needed immediately to build airfields or prepare
the ground for contanments, are landed directly behind invading troops by londing-borge ferry

Building an airfield or ecantonment from
scralch is often a rush military job that
calls for the use of such heavy machinery
as Diesel-powered tractors. But the mat-
ter of getting a tractor from ship to shore
where no docking or crane facilities are
handy might stump the inexperienced. A

A A7
Portable Plane-Control Tower Used at Auxiliary Flelds

To direct takeofls and landings of planes
at auxiliary airfields that are not equipped
with standard control towers, a portable
unit has been put into operation. It is
transported from the home base to the aux-
iliary field in a jeep, and can be placed in
service by one man in less than a minute.
The complele equipment, plus a service
battery and a spare, is mounted on a two-
wheel chassis. The unit generates s own

method of rushing such machinery ashore
right on the heels of invading forces has
been worked out by using self-propelled
landing boats, The tractor is slung on a
platform between two boats, and they fer-
ry it right up onto the sand, from where it
can roll ashore and begin its work. ,

f'J

power, thus eliminating any electrical at-
tachments. Before its development, the
custom was to use a “control plane,” sta-
tioned on the ground, to transmit messages
to pilots. This often resulted in wearing
down the control plane’s battery to the
point that it would not turn ever the pro-
peller, leaving the control plane useless
until a new battery could be obtained or
the old one recharged.

Carried in @ jeep and ready for npnrmhn less than @ minute after it arrives af an auxiliery field,
this portable control tower saves grounding a plane merely to use its radio for messages

DR JULY, 1943 ) 27
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YrVIMBER!" That traditional ery, the
woodsman's warning that a tree is
about to fall, has new implications for the
Axis. It still means: “Look out below!™
Only now the hazard is not from falling
branches, but from falling bombs.
For wood has taken to the air, with a
vengeance and on vengeance bent. Unecle
Sam’'s program of building wooden planes

28
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Curtiss’ “"Coravan,” a sky-freighter, abave,
r——
is one of many new wooden plones. Left,
a bomber tail cone, made by Duramalding

and gliders is proceeding at top
speed, and for all of Tojo's scoffing
this news is bad for the Axis.
Goering is one who has already
had an embarrassing experience
with the United Nations' “Aying
furniture.”

His well-advertised radio speech
on the Nazi 10th anniversary came
off late because he had visitors—
a flight of R.AF. Mosquito bomh-
ers, called by some the fastest in
the world. These planes, of “sim-
ple wooden construction,” as Brit-
ish releases describe them, pune-
tuated the anniversary speech
with bombs.

To date, these R.AF, sensations
are the loudest answer to ques-
tions about the value of wood as a
raw material for making aireraft,
but Unele Sam has a dozen other
answers, about which the enemy
will hear in due course.

Combat planes, cargo planes,
training planes and gliders, as well
as multitudes of aiveraft parts, are

aircraft plants but out of furniture
factories, woodworking shops, cabinet-
makers’—a pickle plant is even producing
plywood parts,

The assembly lines run across the conti- |
nent, from forest through mill to subcon- -
tractor, to assembly point—and into the air..

“We are finding that to be without wood
in time of war would be almost as bad as
being without bread,” says Miss Margaret

POPULAR MECHANICS
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Wooden “Mosquite” bomber,
ohove, is type that has bombed
Berlin. Right, troops landing
from Waco wooden-wing glider

March-Mount of the
United States Forest
Service, Wood, in the
form of plywoods and
plastics, she adds, is “a
raw material from which
almost anything can be
made.”

Yankee industries that
are literally cooking up
fichting planes are prov-
ing the truth of this,

Woodworking plants
that had but few war con=
tracts are now consuming
forest products at such a
.mammoth rate that con-
cern has been expressed
about a shortage of wood
~—though not because of a
lack of trees but because
of a shortage of men to
cut them.

Woodworking units in
automohile factories,
which had been idle since
the advent of all-metal
auto bodies, have heen
taken “off the shelf,” re-
equipped, newly manned,
and turned loose on the
aircraft program. One
such plant is building a

glider, with a fuselage of
Veneor and glue strips, maolded
under pressure, form stabilizer

surface for a Fairchild trainer

JULY, 1943
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Half of o droppable fuel tank—a Duramold product

tubular steel covered by long-fiber cotton
fabric, and with wings of aircraft spruce
and mahogany plywood. Others of the new
air types now in production contain virtu-
ally nothing but wood.

Conspicuous among these is a “flying
boxecar,” mammaoth Curtiss “Caravan,” first
military transport of this war built almaost
entirely of wood and other nonstrategic
materials.

Versatility is the “Caravan’s” middle
name. It combines molded plywood, lami-
nates and “plain lumber.” Sixty-five per-
cent of its production is subcontracted to
the wood industry. Powered with two
1.200-horsepower engines, it has a retract-
able tricycle-type landing gear for maxi-
mum maneuverability on
small landing fields, It
can carry such heavy car-
goes as huge parts of oth-
er planes, tractors or field
artillery. It carries a ca-
ble to which paratroopers’
release eords may be at-
tached. Itcanbeequipped
with fittings for towing
gliders. In brief, it is a
hig package of bad news
for the enemy.

Both the cargo-plane
program and the glider
program were launched
almost as soon as the
United States was at-

Attaching tail surfaces to fuse-
lage of Timm Aircraft's trainer,
a plastic-plyweed Navy plane

30

tacked, and were quietly proceeding
throughout the period when hearthside
tacticians were lamenting that our military
wasn't air-minded enough. The lesson of
Crete, history's first air-borne invasion,
aid not go unheeded.

Waco Aircraft Company, for instance,
was early given a contract to develop -two
models of big troop- and cargo-carrying
gliders. For volume production, 17 other
manufacturers from coast to coast were
given contracts to build similar gliders
after the Waco designs were approved—
small gliders for advanced training, big
ones for actual, tactical missions.

Waco's 13-place “CG-4A" glider has a
fuselage of steel tubing, fabric covered.
Wings are of wood—box spars, spruce ribs
and plywood covering. There are no intri-
cate subassemblies. The subcontractors
include former furniture manufacturers,
piano factories, woodworking and cabinet-
making shops. Each builds one section,
and the sections are shipped to ceniral
points for assembly. Once assembled, they
are often simply towed away to their base,
and the sight of a transport hauling one or
more gliders overhead is fast losing its
novelty to some American communities.

Gliders, besides costing only a fraction
as much as a transport plane, multiply the
transport’s effectiveness. Like a truck or
locomotive, a plane can pull more than it
can carry, so the useful load of a transport
is multiplied by the number of ghders it
can tow. If a glider must be “mushed in"
for a landing at an unfavorable spot, its
loss is not nearly so serious as would be
the loss of a powered plane, and it can land
on rough fields where a “hot” plane would
stand no chance,

Ouistanding among plane designers us-
ing wood is Fairchild Engine and ﬁ.irplan_e‘

POPULAR MECHANICS
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of the process called
“Duramold.” More than
tiro vears before the war
began this company was
seeking possible substi-
tutes for aluminum—spe-
cifically, a substance that
could be molded and fas-
tened together with ad-
hesive, thereby eliminat-
ing the then high cost of
riveting. The new mate~
rial had to have the same
strength /weight ratio as
aluminum, and had to be
capable of presenting
perfect contours an
smooth surfaces.

Rough surfaces mean
lost power, accounting for
the practice of flush-
riveting plane skins, and
even waxing the flush
rivets. Bherman N. Fair-
child, chairman of the
board of the Fairchild
Company, declares that
even with these refine-
ments surfaces become
wrinkled and rough, with
consequent loss of per-
formanece.

“A Spitfire,” he de-
clares, “is said to lose 23
miles an hour just be-
cause of the increase in
the roughness of the wing
surfaces with use. All our
investigations led to the
use of fibers, preferably
wood fibers, in the form
of veneers bound togeth-
er and protected by plas-
tics. It was evident then
that the material was
nonstrategic, and for this
reason might be of great
value in time of national
emergency.”

However, Mr. Fairchild
looks upon such raw ma-
terial not as merely a
wartime substitute, but
“as a new material with
both great structural and
aerodynamic advan-
tages.”

Fairchild’s refinement
of “bag molding” assures
uniform pressure in the
molding process. Latest
product of this process is
the Fairchild AT-14, offi-
cially named the “Yankee

JULY, 1943

Alternate strips of veneer and odhesive are laid out in dies in the Dura-
mold process, which uses fluid pressure applied through flexible platens
in an autoclave, or huge tank—a variety of “bag molding.” Werkers
obove loy out strips to form the entire quarter section of training plane

Cutaway drowing of huge Curtiss “Coravan” ohove shows how bulky cars
goes may be carried. Below, first step in plostic-plywoed fuseloge con-
struction at Timm Aircraft: Spruce veneer sirips are cut io shope under steesl
template, laid lengthwise over wooden form. Fuselage is made in halves




Joining the twe halves of fuselage shell of Timm plastic-plywoed trainer

Doodle,” atwin-tailed gunner crew trainer,

Only metal used in its eonstruetion is in
the engines, the engine supports, instri-
ments and certain other equipment sup-
ports. Main portion of the fuselage is of
true monocoeque construction, with all
stresses being taken in the skin itself, with-
out the use of longerons or lateral stiffen-
ers, except surrounding the openings,

Another manufacturer of plastic-bonded
plywood planes, Otto W. Timm, president
of Timm Aireraft Corp., which bulds the
Navy trainer N2T-1, is a firm disciple of
the advantage of wood.

Herewith are presented Mr. Timm's
views of the place of wood in the manu-
facture of planes:

Plastic-plywood craft may be easily built
and repaired, using existing woodworking
plants and their craftsmen, and the unlim-
ited sources of supply.

Plywood is more fire-resistant than mag-

LI . "- -.. - - 8
-

nesium or aluminum, and
also corrosion-resistant—
of particular value in na-
val aireraft and in aiveraft
for tropical assignments.

Plastic-bonded ply-
wood stands up better
than metal under gunfire;
bullets and metal frag-
ments leave clean holes
only the size of the pro-
jectile when piercing
plastie-plywood, while
against metal construc-
tion bullets splay, leaving
jagged tears.

Gunfire also tends to
pull metal plates loose at
the rivet joints, while
plastic - plywood joinings
are not affected in that
manner,

Elimination of rivet heads and overlap-
ping edges permits greater speed because
of reduced skin friction.

Resilience of plywood makes wooden
planes less vulnerable to the rough usage
on an airfield in wartime.

Obviously, such a series of contentions
leaves the door wide open for a dispute
about the comparative wvalues of wood
versus metal in the manufacture of planes.
But Uncle Sam and his nephews even more
obviously stand to profit from the wedding
of the metal-aireralt program to the wood-
en-aireraft program. It's in the American
tradition to wade into a serap with a weap-
on in each hand.

We can all join in the horse-laugh at the
expense of Gen. Hideki Tojo, Japanese
prime minister and World Public Enemy
No. 2, who shed croeodile tears over “weak
America” in a recent radio talk in which
he made this comment:

“It is virtually impos-
sible for America to keep
pace with the huge con-
sumption involved (in
waging war). For in-
stance, the United States
is now forced to make
wooden planes, owing to
the dearth of aluminum.”

To aircraft makers like
Mr. Timm, Tojo is not
only getting louder but
also funnier. Their an-
swer to him is;

“Yes, Tojo, we are
making planes of wood.
And WHAT PLANES!”

Rugged, boxear shape of Curtiss
“Caravan” shows plainly in this
wiew of plane under construction

POPULAR MECHANICS
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Seasickness Machine Rolls Like Ship in Storm

Pitching and tossing motions of a vessel ot sea are built inte “seosickness machine,” to test novy devices

To test naval equipment under condi-
tions approximating those on shipboard,
General Electric has constructed a “sea-
sickness machine,” more formally known
as the Scorsby tester, which has built in
all the ups and downs of a w&rshlp plow-

s o e 441"4'1 a1

ing the high seas. All the unpredictable
motions of a vessel tossed by high waves
can be simulated on dry land with the
tester, and equipment can thus be tried for
flaws without immobilizing or encumber-
ing the ships needed for full-time dut_v

Captured Na¥i “Tuirret on Tracks” Propels 150—mﬂ1‘ E}un

Mobility of its heavy
artillery was achieved by
Rommel's Afrika Corps
in the development of a
self-propelled 150-milli-
meter assault gun, rolling
on tracks similar to those
used by tanks. The breech
of the big weapon, as well
as its crew, were hidden
behind rugged armor
plate, to protect the per-
sonnel during battle.

Nozi 150-mm. owsoult gun
used by the Afrika Corps
hod heovily armored tur-
rot and was self-propelled

-
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RUSSIA’S
'MESSENGERS o4 DEATH

Red snipers at front (above) blost away at foe and hope their
fire won't betray hideout. Below, sniper uses telescopic sight

34

WENTY-THREE-YEAR-OLD

I.it. Vladimir Pchelintsev, Rus-
sian Red Army sniper, student of
the Mining Institute of Leningrad,
gymnast and mountain climber, is
now a hero of the Soviet Union
because his well-aimed bulleis
sent 158 Nazis to their death at the
approaches of Leningrad. -

Today Lieutenant Pchelintsev is
training others in the art of snip-
ing and is writing a book on the
subject. As a boy, Pchelintsev
took many prizes for rifle shooting.
When he found himself in uniform
at the outbreak of the war, he
went to his commander and said:
“I am a good shot. Make me a
sniper.”

The commander gave the young
soldier a sniper-rifle with a tele-
scopic sight, Pchelintsev's first
shot went wide of the mark but
he soon mastered the long range.
By the evening of his first day,
Pchelintsev had chalked up four
dead Hitlerites. Sinece then, he has
perfected himself in the intricacies
of the art of sniping, learning to
shoot in diverse and awkward po-
sitions: lying behind a stump, sit-
ting in a tree, standing in some
chance pit, stretched out on the
ground, or literally doubled up.

POPULAR MECHANICS



Once Lieutenant Pchelintsev picked
off an enemy corrector of artillery
fire while lying in a swamp, his gun
resting against a dry hummock. the
rest of his body in water.

Another famous sniper of the So-
viet Union is a young woman, Lt.
Lyudmilla Pavlichenko, who had
difficulty in getting herself accepted
in the Red Army because even in
Russia women are not considered
suitable fighting material. At first,
she was permitted to do only guer-
rilla fighting, but she displayed so

e ocaf L o

Half-buried in snow, a sniper team waits for Nazi scouts.
Balow, MNazi by tree seen folling through telescopic sight

much skill as a sniper that she was made a
senior lieutenant in the Red Army and dec-
orated with the Order of Lenin.

Lyudmilla’s record reached 309 Nazis,
and she topped that off by training eighty
other snipers who have killed some 3,000
Germans. Lyudmilla, now Lisutenant Pav-
lichenko, hopes that one of her pupils will
beat her record.

Just why does the Red Army bestow such
high honors and pay so much attention to
the art of sniping? One reason is because
the Germans are adept at the game. Lieu-
tenant Pchelintsev tells of an endurance
contest between a Russian and a Hitlerite
sniper which illustrates the tenacity on
both sides.

“The antagonists sighted each other si-

Waiting in ambush, sniper-scout’s shorp eye scans
countryside for enemy movement. He's alert to decoys

33



Red sniper, invisible in
the snow at 100 yards,
shot 20 Nozis in a few
days, Snipers chonge
their position at night

Borrowing o trick from
the jungle, sniper hides
in tree. Mazi tree snip-
er is called a “cuckoo”’
by Russion guerrillas

Below, Red Army sniper
crawls coutiously owver
rocky ledge ofter first
testing for spotter by
holding wp hat on stick

multaneously,” said Lieu-
tenant Pehelintsev, “The
German immediately
dropped behind a stone
and the Russian lowered
himself into a shallow
hole. They lay in these
positions for four hours
without once shifting
their positions, for they
both knew that the slight-
est movement would
have brought a fatal bul-
let. Each one watched
the other to see who could
hold out. At the end, the
endurance of the Red
Army man triumphed.
The German made a small
but nevertheless notice-
able movement behind
his stone, thus exposing
himself for a brief second,
but long enough for the
Russian bullet to find him.

“When I was a ‘green’
sniper, I used to open fire
as soon as the enemy ap-
peared, even at a distance
of half a mile. Experience
taught me to wait. Sup-
pose I see a German com-
ing along a path near a
river. I wait. I am ready
to shoot but I wait any-
way. I hope he will bend
over to take a drink. Just
when he is motionless
over the water, I shoot.

“Sometimes it is neces-
sary to stay motionless for
hours in a pouring rain,
with water running down
your face, under your
clothes and into your
boots. Sometimes during
the winter a sniper has to
be in the snow all day
without eating a hot meal.
The only way to keep
warm is to wiggle your
toes and fingers,

“Since movement spells
death, however, a sniper
must always wait cau-
tiously before changing
his position in the small-
est way. He must wait
and hope that the enemy
will make the first move.”

An important differ-
ence between sniping as
it is practiced by the Rus-
sians and the Germans is
that the Red snipers are

POPULAR MECHANICS
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by no means confined to the soldiers of the
Red Army. Among the civilians in occu-
pied territory are many skillful snipers.

Guerrilla partisans take this oath: “For
our gutted towns and villages, for the death
of our children, for the tortures, violence
and indignities suffered by our people, I
swear cruel, merciless, and unrelenting
vengeance on the enemy. . . If I betray, I
must be killed at the hands of my com-
rades.”

In the summer of 1941, the guerrillas had
few weapons, and those few were poor. At
first, they used old shotguns, rusty mus-
kets, sabres made of old scythe blades, even
pitchforks. Today, their weapons are bet-
ter and their successes are recognized by
the enemy. The Nazis are offering a re-
ward of $2,000 for the leader of a certain

uerrilla detachment. All kinds of rewards

ave been offered for the capture of Licu-
tenant Pavlichenko. Both guerrilla fight-

B . om S s
Army."Tent’ to Combat Gag' idd

Folds in Small Package

ers and regular army snipers are busy per--_ |

fecting the art of sniping. At present every
infantry unit of the Red Army has its first
class sharpshooters and many army units
have instituted classes for snipers.

At a conference of sharpshooters held
recently, one of the guestions conecerned
sniping in offensive operations. Some felt

that a sniper could act effectively only if "

he could select his firing position, camou-
flage himself and wait for his prey; others
were certain that sniping could also be an
effective weapon in open fighting.

Sniper Ososov, for example, described his
experience in selecting a position not far
from a German blockhouse which he knew
was to be shelled by artillery. Ososov took
up his post at night, carefully concealing
himself. At dawn, the Soviet artillery
opened fire. Finally a shell struck the
blockhouse, and the Germans dashed out.

This was Ososov's opportunity and he
succeeded in making five out of seven Ger-
mans bite the dust.

Until recently, it was generally thought
that a sniper had to travel as a lone wolf.
At present, a new procedure is being tried
out, called “volley sniping.” A group of as
many as six snipers under the eommand of
a sergeant wait in ambush, concealing
themselves in a trench, and then snipe at
the enemy marching in groups along a road.

At the sniping conference, Sergeant
Nazarov told how twenty Germans were
seen coming along a path, walking in two
sections. Sergeant Nazarov and his half
dozen snipers opened fire on the first group,
and succeeded in killing all six of them.
The second group took to their heels, but
two more volleys from the guns of the
snipers brought down nine of them.

Another experience was reported by

[Confinued to poge 150)
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-Gmpruuf tent hos a transparent top; note package

Alert to the danger of a desperate foe
resorting to gas warfare, U, S. military ex-
perts have devised an individual protective
covering for combat troops. The tentlike
cover which a transparent top repels
liquid gas. When not in use it folds into
a compact package easily carried in knap-
sack or pocket.

7 22
Oil Mixed With Coal Wuulg Sink
And Prevent Fires at Sea

Use of a colloidal combination of one-
third coal and two-thirds oil would lessen
the danger of fire at sea, and would save
15,000,000 barrels of residual fuel oil a year
in war industries east of the Mississippi,
according to the Bureau of Mines. Torpe-
doed vessels often present the danger of
surface fires from burning fuel oil to crew-
men leaping from the stricken ship. The
colloidal fuel would sink instead of floating
on the surface, Its use would also be justi-
fied as a conservation measure, since it
would preserve natural oil supplies and
utilize more of the coal reserves.

{[To learn where to buy commercial prod-
ucts deseribed in these pages, see the index.
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U. S. Bombardiers Plan Noisy Axis Lullab

“Axis transmitters left the air to-
ru'ght. il:ﬂ.l-;:uling new Allied roids.’”
More ond more often thot news
flash reveals the heart of the Axis
is being pulverized with bombs.
Evidence that the United Stotes is
abreast of the demand for mere
night raiders is seen in these shots
ef bombordiers at night rehearsol
aft @ U. 5 field. left, bombardier
climbs from “greenhouse™ to report
a “salvo of bull's-eyes.” Below, ea-
dets get comera as well as bomb-
sight training. Oxygen-masked
cadet, clad in sheepskin, crouches
in belly of bomber-trainer, his cam.
erd recdy fo record clossmate’s hit

Floodlights cast eerie shad-
ows as crews ready a frain-
ing plane for flight to one of
18 neorby bombing ranges.
Above, the plane’s tanks are
filled with geosoline. Right,
crews lood the craft with its
proctice “eggs.” Ten 100-
pound bombs go wp with
each of the dozens of ships
in which the codets wing
away through the night skies
on missions that for all prac-
tieal purposes, at least, are
identical with flights from
aifports in the British Isles to
Axis torgets in Eurepe. Train-
ing flights are made in all
kinds of weather, ta famil-
iarize airmen with what they
may expect in combot oper-
ations. A lighted night-time
forget viewed from 18,000
feet from “greenhouse” of
bomber appears to bombar-
dier about the size of o dime

38 POPULAR MECHANICS



ﬁ
Jeep Chmbs a Rope to Pull Itself From Gulley/

Oversized hub on jecp carries rope thot is attached
at top of gulley, and revelving wheel lifts machine

Lifting vourself by your bootstraps is
supposedly impossible, but the versatile
army jeep just about manages that stunt.
To climb a sheer embankment or traverse
a ravine, however steep, the jeep literally
winds itself upward on a rope. Big, detach-
able disks are fitted on specially prepared
hubs of the rear wheels. Heavy ropes are

fastened to the disks, the free ends being
secured at the top of the embankment. The
jeep is then placed in gear, and its slowly
revolving wheels wind the rope onto the
hub, lifting the machine to the top. For-

merly, to cross a ravine the banks had to
be graded—a procedure that might take
most of a day. With the new technigue,
any ravine or gulley of reasonable depth
may be crossed in from 10 to 30 minutes.

.y
Giant Centipede Sucks Dust Away From Metal Grl‘i{der

Like o thousand-legged bug with its limbs spreading over two workbanches
is this device that sucks away 25,000 cubic feet of dusty air a minute

JULY, 1943

In an Ohio aireraft
plant is a safety aid that
“resembles a mammoth
centipede, between two
banks of grinders. Its legs
are the 52 inlets through
which dust is sucked
away from a polishing
operation, at a rate of
25,000 cubic feet a min-
ute, At 70 degrees Fahr-
enheit and about 12
inches static pressure,
the machine whirls away
14 400 tons of air every
24 hours.

f[In three hours the
United States now makes
as much steel as the total
tonnage of iron produced
in the 13 coloniesz in 1775.
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With shrouded headlights, bristling guns,
two-jeep feam staris out.  Left, training
raider to disarm enemy wielding o knife

rI‘HE official communique read:
“An enemy supply depot was
destroyed last night by American
raiders."”

The terse statement gives only
the results; what it doesn’t men-
tion is the storv-book adventure
of how it was done. It doesn't tell
how six men of the armored
ground forces blackened their
hands and faces one night and
stole out from behind our lines in
a pair of gquarter-ton jeeps. Even
the headlights and the lowered
windshields of the wvehicles were
shrouded to avoid reflections.

The communigue doesn’t tell
how the little raiding party con-
cealed itself in enemy territory all
the next day, nor how, after dark,
they advanced to the enemy rear
and lay in wait beside a supply
road. It doesn’t mention how the
men swarmed over one truck of a
slowly-moving convoy, overpow-
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RANGERS I

ered the crew and kept
their place in line, then
drove right on in through
the opened gates of the
camouflaged supply depot.
It doesn't mention the six-
man whirlwind war that
followed, or the details of
using gun cotton and hand
grenades to demoralize the
camp and destroy the sup-
ﬂllees of ammunition, gaso-
ine, and food.

The supply dump was a
small one, to be sure, oth-
erwise a larger party would
have been sent to destroy
it. Not all the raiders re-
turned, for this service is a
dangl'lerﬂtlﬁz one. Blut t]ﬁe
supplies t were lost by ; .
the enemy helped decide f:f;i:;f“:r:::f":; h::‘h :::L'
the outcome of a larger . “enemy” having drink
fight next day.

Raiding the enemy is as
old as war itself. Lawrence
of Arabia was the out-
standing hero of this kind
of warfare in the last war;
this time every army, in-
cluding the British, Rus-
giang and Americans, use
trained grougs,to hHI'iIiSS Right, raider with honds
the enemy. Raiding parties  gnd ‘fuee blackened, his
will never win a war _h}' temmy gun at the ready, is
themselves, but the dis- opproaching enemy out-
comforts, disruptions and  pest. Below, favorite trick
irritations the}r create hg]p iz foke radio orders to foe
to wear down enemy re-
sistance. Ty

The British have named [BhRE . 0 T
their raiders Commandos, Sut W
while ours are known as
Rangers. Nearly every part
of the Army and Marine
Corps have their own spe-
cially trained groups, and
these individual groups
have chosen distinctive
names. Often they name
themselves after their
leader. "Gage's Gang-
sters” is the name of one
group, "The Forty Thieves”
is the name another bunch
selected. “Terry and the
Pirates” distinguishes a
fighting team that was
trained by Capt. Terry
Overton.

Whether in Europe, Af-
rica or the Far East, a raid-
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U. 5. Army Signal Corps photoe

Half-track wehicle mounting ontioircraft gun roars ocross the desert on
maneuvers. Men fight dust with handkerchief masks. Below, raiding party

prepares daytime hideout by camouflaging jeep with netting and branches

|_ i, T

ing party almost always

uses army jeeps for trans-
portation. These baby
trucks are ideal because
they are small and light,
vet can be overloaded
without breaking down.
They have low silhouettes
that make them difficult
to spot by observation
units on the ground or in
the air, and they have
four-wheel-drives that
will push them through
virtually any kind of
country. They can travel
fast and their fuel con-
sumption is very low, im-
portant when you must

carry enough fuel for a
long raid. The vehicles
are grouped in teams, a
light air-cooled machine
gun mounted on the hood
of the leader, with a two-
way long range radio
mounted on the second
truck. In addition to
three men and their
knives and guns, each
jeep is loaded down with
water, gasoline, extira
ammunition, canned food,
camping equipment, sub-
machine guns, wire cut-
ters, and demolition ma-
terials. The men live off
the enemy as much asg
possible and in an emer-
gency they can call by
radio for supplies to be
dropped by parachute.
Extra fuel cans are lashed
to the sides of the vehi-
cles. Camouflage nets are
carried for concealing the
trucks during the day and
when the men sleep they
do so with their arms be-
side them. A raiding
party may consist of from
six to 100 men, depending
on the particular mission.

What are some of the
things they do? One thing
that they won't do is en-
gage in a fair fizht. The
enemy would like noth-
ing better, but these men
are a thousand times

Jeep loaded for raid with fuel
cans, sleeping bags, guns, food,
aemmunition ond three-man crew
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more dangerous in their own way.
Their job is to strike and run, us-
ing Indian tactics to find enemy
soft spots and destroy them.

They like to slit the throats of a
few sentries at an enemy bivouac,
then steal away without alarm.
Tomorrow night, they know, the
enemy will double its guards and
still sleep uneasily. They like to
raid a command post and dispose
of the officers. In fact, raiding
anything from a field telephone
exchange to a general's headquar-
ters is one of their main purposes.
They like to issue false and con-
fusing orders to enemy units by
radio, for one of the raiders was
selected because he can speak the
enemy language. They like to
overpower a traffic guard at a
lonely intersection after dark, then
place one of their own men there
instead for a few hours to direct
troop and supply convoys down
the wrong roat}] They change the
directions on military road signs
that the enemy has erected. They
dispose of the guards at a tank or
artillery park, then blow up as
many of the vehicles as they can. They
are trained to attack with bloodthirsty
ferocity and they delight in destruction.

Each time a raiding party is made up, its ,
members are selected for the special task =
to be done. The weapons they carry de-
pend on the job. Ea::%o
weapons and even if you should remove .
those that you can see, a raider still has a
knife or two concealed in his clothes.

What kind of men are selected for Ranger

man bristles with :

Block-foced raider shows how to use knife on an enemy sentry

duties? Men who a few months ago might
have been clerks or college boys or gas sta-
tion employees or farm hands. Many of
them have been athletes and have done a
" lot of hunting. It’s surprising in how short

- a time such men can be revamped into cold

and ruthless experts in the art of crippling

the enemy. The onl},r way vou can get into

" a Ranger group is to volunteer, applying .

to your commanding officer for the assign-
{Continved to poge 148)

Lleader of a two-jeep, six-maon team outlines a night's work to his hard-hitting crew. It may be
a raid on a command post, field telephone exchange or o general's well-guarded headquarters
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crease fuel consumption, according to offi-

+ Steel V-Belt for Tank Motor g b g ek e By g

~3 Qutlasts Cotton-Cord Type  which makes Bushes move then
o) from ship keels. In fact, the Graf Spee is
thought to have been unable to fight at-

N tacking British cruisers to best advantage
Y because of a heavy accumulation of bar-
\%E\i nacles on her hull, :
ﬁ:\‘ tege oo g I’F
) Fishbowl Hat"” for Plane Tcgte, r

A Protects Him at 92 Below

% In the $45,000, three-room “ice box” in
which parts of Republic’'s Thunderbolt

) (P-47) pursuit plane are tested, the tem-
perature can be lowered to 92 degrees be-

Y low zero, Fahrenheit, even exceeding the
Ubrittle cold of the stratosphere. Research-
M - ors inside wear regular army flying garb—
B¢ ', sheepskin lined boots, trousers, coat and
& gloves, but instead of a helmet their head-

A« gear iz made of Lucite, shaped like a fish
8" bowl for clear vision, with dead air be-
" tween its two layers to reduce transmis-
~sion of cold to a minimum. In temperatures

“* under 20 below zero they also breathe pure
4 oxygen from a portable tank, to safeguard
- lung tissue from freezing and ultimate
v pneumonia. Their work includes checking
== | - the freezing points of cils and greases, or
: _« testing parts under temperature conditions

% “more severe than can be expected in flight.
} - =3 &% Hydraulic and electric lines are run into
ot “ “the cold rooms, or a landing gear may be
PV S + 4 "lset up in a jig and the hydraulic cylinders

belt is Erict) Sy ration Soperated so that the effect is exactly the

Steel V-belt is friction tested for high-speed operation :,'.*_a:gmc“ sind R olirnb il ey ey

.y  Endless strands of steel cables are used_ Pdrops on a cement runway. The 12-inch
v in place of conventional cotton cords on [ ywalls of the eold rooms are layers of metal
" fabriec in a V-belt adapted to the engines _keparated by spaces of dead air.
Tk hrm.;.gmggin% m‘rg:.lr: tarﬂlics anddmotnr%ed

¢ wvehicles. Develope e Goodyear Tire
.} & Rubber Co,, wlljﬂch ipartﬁgmtﬂﬁé
*s  type showed many times longer service-
tt  life than the best cotton-cord belts in a
Ji series of tests, the steel belt was found to
stretch less than one fifth of one percent.

One of the tests simulated the friction the
metal belt would be subjected to on an |
automobile speeding at B0 miles an hour. ™

Barnacle Is on Side of the Allies
In Slowing Down Axis Ships

Pest of the seven seas, the lowly barnacle
is an ally of the United Nations. It attaches
itself in large numbers to ships without
regard to flag, of course, but whereas the
vessels of the United Nations can readily
enter port to have the barnacles removed,
the enemy in the European theater finds
such removal hazardous because his ports
and docks are under constant threat of at-
tack from the air. Barnacles slow ships,
make them less maneuverable, and in-

Lucite helmet permits clear vision in cold-test reom
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Iron H(}nse Gets Facml With Femlnme Touch

The distafl side Tan't limiteed 1o
work in yords. Control boords
of Pennsylvania switch tower
{obove) and of signal tower,
iright! are alsa “monned” by
women. In mony coses, the wo-
men wvolunteering for railroad
work have male relatives wha
are in the services, and offen
they replace men whe hove gone
to war, Waomen are mainfaining
lanterns, or "jewelry’ in rail-
road linge, and the water cans
that prmrid;- dl‘]nking woter far
crews, Women volunteering find
the work hard but healthful

JULY, 1943
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Scrubbing locomotives hul‘lw' fon usage been ex-
clusively @ man's job, but Hm-;gng island Rail-
rood has hired a feminine qun'r?:'? te do the wark
and release men for more vital war tasks, Inset
shows women working an tender; in the other,
leng handled brushes give tho cab a rubdown
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By harnessing the waters of the Columbia River, the Grand
Coulee Dom (obove) supplied 278,000,000 kilowatt hours of
electricity to war plants of the Pocific Marthwest in a sin-
gle month. Right, netwark of towars, wires, earry power

,L-Jn 4 '| i

.

MIGHTIEST
RIOR

It takes 220,000,000 kilowaott
hours of elactric energy in the
construction of a battleship—
637,000 to build a Flying For-
tress. It would take a billion
workers ta perform the war job
done by American waorkers with
the help of electricity, for if one
man carried a 50-pound load up
a flight of stairs for eight hours
daily his work for on entire
year would equal that of only
20 kilowatt hours. Giant dams
help produce the needed power

Putting the hum into big planis
building ships, tonks, planes, is
the huge 587-ton rotor (left) for
ene of Grand Coules Dom's
three 108,000 kilowatt gencra-
tors—the world’s largest. Tha
federal Bureau of Reclamation
has installed many large wheels
of this type in western dams fo
boest the hydro-power output to
meet the needs of new foctories.
Without added source of power,
America could not produce vital
aluminum needed for warplanes
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1' This mighty shoft, four feet In diam-
" eter, 73 feet high ond weighing about

£ V200 tons; enablés waterwheel of Grand

-

'y Coulee’s turbines to turn generators

T Twe daring linemen attach strings of
insulators to ene of the circuits join-
ing the two Columbia River dams, the
Bonneville ond the giant Grand Coulee

Bird's eye view of Grand Coules Dam—
world's largest concrete structure. In
less then two years this dom become
one of world’s majar power producers,
o monument to U, 5, faresight, ingenuity

JULY, 1943

The warriers obove wear helmets, too, but
their job is not killing Jops or Mozis. They
are constructing switches outside power plant

47



: : drinking cup is constructed to throw the
GIHSSES EHEIDSE nght Bulbs light at a slightly downward angle, and its
For Reading in the Dark  source of light is a candle said to have a
. life of 24 hours. The window through
. which the light shines is adjustable to three
different colors, red, white and blue. Be-
sides its use as a light during blackouts, it
could also be used as a motorist's danger
signal in making roadside repairs.

Draft Control in Furnace F1u¢
Assures Maximum Heat

Capable of being fitted in the ﬂue pipe
of any domestic heating equipment to ob-
tain maximum heat from the fuel burned,
barometric draft controls offer a means
of “balancing out” the fluctuating amounts
of draft or vacuum furnished by the chim-
ney. The balanced, counter-weighted
metal air valves are designed to insure a
steady, unchanging rate of draft in the fur-
nace. One model is equipped with an elee-
tric controlling motor, especially useful
with automatically fired equipment. Such

RIS /T @
a : = :,I ﬂ'-n.;{

.|

§ *1‘1.1-{{ {;f,---l-{, ff.j‘-"
b “Blackout” eyeglasses, with a tiny elee-
sl Nhtrie hght bulb attached to each eye frame
<.~-. . to give enough light for vision at close
. 4 range, are the invention of a New York
= optometrist. Heavy lenses keep the glare

out of the wearer’s eyes. The units are
self-contained, operated by a pocket-sized
battery. Because the tiny bulbs show no
light at a distance, the glasses are consid-
ered useful Eor wear during blackouts.

Caﬁﬁl@ughm Blackout Lamp
With Three-Colored Beam

Designed for use in blackouts, a hand
lantern with a grip like the handle on a

-

Auvtomatie draft control is designed to saye Fuel

equipment generally starts and stops in
direct response to the action of a room
thermostat. When the burner cuts out,
there is no longer need to draw the gases
of combustion through the boiler, and fur-
nace draft naturally increases. This in-
creased suction draws large quantities of
cool air across the heating surfaces, rapidly
cooling them, and when the burner is again
started by the thermostat it is required to
restore this loss of heat. The motorized
draft control minimizes the cooling action
by arresting excessive draft and air flow,
automatically swinging the flutter wide
open to check the flow.

POPULAR MECHANICS
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Tilt Cabin on Turntable Trains Aerial Photnf,/

Students are taught to
take accurate aerial pho-
tographs without either
leaving the ground or ac-
tually taking any pictures
in a training device de-
veloped by W. Sidney
Park, president of the
Park Aerial Surveys, Inc. =
It consists of a ecabin PR INSTRUCTOR'S MARKER —(3»
mounted above a mova- e o )
ble table. The cabin itself TR SIURETE MRS ===
may be tilted by the in- . :
structor to simulate the
tilt of a plane in flight,
and the table may be
canted to imitate drift,
and moved back and
forth. The student is
obliged to compensate for
these movements by ad-
justing the position of his
camera. Detail on a film
transparency is projected
into the student's view
finder, and as the table is
advanced it simulates the
movement of the ground
beneath a plane. A re-
cording device is marked e . " -
with straight lines to rep- Cameramen take “aerial pictures” on the ground in trainer simulating tilt

resent ﬂ:IE line of flight. and drift of plane, and recording accuracy of student's periodic “shots”
Twin printers record the

“difficulties” introduced by the instructor, which the instructor simulated deviations
and also how well the student allowed for from the line of flight, and circled arrows
them. A crossed line marks the manner in  record the “pictures” taken by the student.

=¥ Af m J'J/fr‘___;_ﬁf_
Wind Tunnel’s Humcane—Maker Is Glant Electric Motor

Weighing as much as 30
automobiles and packing
enough power to whip up
winds of hurricane pro-
portions, a gilant electric
motor made by Westingg™*- 5
house is one of a battery”
which will help test the {Q'ch
effectiveness of American © o >
warplane models in an air
field wind tunnel on the
west coast, The motor
drives giant propellers to
enable engineers to check
on a plane’s performance
under flight conditions.

[ Treating wood for fire
resistance takes from
three to three and one-

: half pounds of chemical
Motor to drive propellers in wind tunnel weighs as much as 30 automobiles per cubie foot of wood.
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Raft Pops Out of Fallen Plane  peyer plane means a 1,080-pound

reduction in the weight of fuel
To Save Pﬂ(}t Down at Sea carried on a 20-hour flight, and a

revenue inerease of more than
T ' $2,000,000 during the plane’s life
span. In a military plane, this
small saving in fuel would enable
the craft to carry two 1,000-pound
bombs instead of one. To achieve
such flying thrift, an improved
carburetor may be worth a cost
equivalent to the rest of the en-
gine, either in dollars or in the
man-hours required to produce
the carburetor, according to L. T.
Miller of the Glenn L. Martin Co.

Slugs Sorted From ’E‘Eigis
With Endless Belt

Cities using parking meters
may, like San Diego, sometimes

" s

ot find the motoring public resorts to
the use of foreign money, iron
: Py washers, slugs and other metallic
TN A discs to “beat” the tiny parking
S fee. To sort these objects that are
- A | not legal tender from the coins
o W collected from the parking meters,
TR all are dumped into a hopper from
N which they feed down onto an
o i endless belt, driven by a hand
\_‘{ o crank. A baffle forces the pieces
& . to lie flat, and with his free hand
A the operator picks out the coun-
\ terfeit pieces, leaving the coins to
N & el fall into another receptacle.
| -
I‘: Before his cracked-up plane sinks, pildi ﬁl;l"u?ﬁ pop-out raft

When a plane makes a forced landing at
sea the pilot may be so engaged in making
the erash landing that he would have no
time to throw his collapsible life raft into
the water before the plane noses under, so
“pop-out” rafts are installed to safeguard
the pilot's life. At the crash, the raft, with

“its inflation valve automatically released,
pops out into the water, and is held by a
painter to the plane until compressed gas
inflates it. If the plane goes under before
the pilot can step into the raft, the painter
comes away, because it is set to break at

a predetermined pull, less than that ex-
erted by the sinking plane.

o ._;f,f
Pound Saved Is $2,000 Earned
By Big Transport Planes

One pound’s reduction in weight in a
commercial plane like the Douglas DC-3
increases its revenue during its operating
life by approximately $2,000. A 5 percent B Pl '

Fuel consumed by a 2,400-horse- Hand-turned endless belt lets inspector reject slugs

saving in
o i G lug TR BN
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Finding the right man for the right job
in the army starts with optitude tests

By Wayne Whittaker

A NY sandlot baseball player knows
4 the importance of picking the
best man as pitcher, catcher or first
baseman. If the fellow with the hest
curve ball is wasted in the outfield,
the chances are you'll have not only
a punk team but one lacking team
spirit, In the army they call it esprit
de corps—the stuff that builds cham-
pion teams and victorious armies in
which each man is doing the job he
does hest,

Right now Uncle Sam iz in the
midst of building the biggest all-star
team in history to whip the Axis.
Millions of men in the “lineup” from
every walk of life—farmers, engi-
neers, clerks, salesmen, lawyers, tea-
tasters, musicians and truck drivers
—must perform some 2,000 special-
ized jobs in the U. S. Army.

Every man who reports at an in-
duction station is a candidate for one
of those 2,000 jobs. They range al-
phabetically from “able seaman”
(this army oddity is explained by the
harbor defense units in the Coast Ar-
tillery Corps) to “vardmaster.”

The gargantuan task of finding the
right man for the right job, whether
it be as nmavigator on a bomber or
gunner on a tank, is performed under

JULY, 1943

Above, testing reaction time of cadet with rudder bar
and joystick. Below, pin-in-hole test for steadiness
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IF THE MIRRCRS ARE THE SAME DISTANMCE FROM THE MAN, IN
WHICH OHE WILL HIS REFLECTIOM BE LARGER?

If THE PLAME MOYES TWO FEET, HOW FAR DOES THE CEMTER
X" OF OHE ROLLER MOVET A, '-%'-r FEET; 8. 1 FOOT; C, ¥ FEET

AT WHICH PQINT
I5 THE WATER
COLDER?

WHICH WHEEL PRESSES DD'WHN HARDER OM THE RAIL?

Copyright The Paychological Corporation

Scores of mechanical comprehension TFests sime
ilar to the above are used by the Army. Look
easy? You'll find answers at end of article

Tl 5

" . P
B e, e T D &

52 LR

&

0. 8. Army Alr Force pholo

Red and green lights flash on boord indicating
certain levers to be pulled to test alertness

the jurisdiction of the adjutant generals
office. More than 600 officers and 6,800 en-
listed men and non-ecoms select and con-
duct the tests that decide whether Bill
Jones is slated for the signal corps or field
artillery.

Working under pressure, the classifica-
tion experts have marked up a record that
assures Bill his chances are 20 to 1 of being
clagsified correetly. How do they do it?
With a general classification test, mechan=
ical aptitude tests and interviews, The per-
sonnel men sav it's the interviews that
really “get under the zoldier's skin.”

The interviewers are skilled in getting a
man to talk about his hobbies, what he does
in his spare time, the sports in which he
excels, the books he reads. Does he like to
tinker with the radio? Did he build a canoe
when he was a Boy Scout? Only when in-
terviewers are faced with a blank wall of
vouthful inexperience, reticence or indif-
ference do they write “branch immaterial”
on the man's gualification card.

One sergeant was at his wit's end after a
long and fruitless interview with a silent
coal miner. Finally, the miner recalled that
he had been a “right smart” deputy sheriff
of his county at one time., Now he's one of
the best military policemen at a big camp
in the Rocky Mountains.

Among the first things the army psy-
chologists learned was that civilian occu-
pation is often a poor guide; hobbies fre-
quently have greater bearing on a man's
assignment. At one school for army cooks
there were an unusual number of failures
although every man had been working as
a cook before his induction. Classification
officers discovered the men who failed hat-
ed the work. They had been working ag
civilian cooks because they eould not get
other jobs. All were reclassified.

POPULAR MECHANICS



This “turning peg test” gquickly reveals conirol
and nimbleness of fingers of an aviation cadet

One inductee at Fort Dix told an inter-
viewer that he had been a shoe salesman
in Brooklyn. As this suggested no partic-
ular assignment, the man was encouraged
to talk about what he did in his spare time.

“Well, I never did much,” the shoe sales-
man replied. “When I came home at night
I'd eat dinner and read the evening paper
or listen to the radio, Occasionally take in
a movie. Couple times a week a neighbor
would drop in with a radio to be repaired
and that's not much of a job for me.”

The sergeant let out a whoop. Not much
of a job! Radio technician—with the army
in desperate need of them. Good radio
men are rated No. 1 on a list of 181 army
shortages. The interviewer who can write
“radio technician” on a qualification card
lays it before his superior like a diamond
on a tray.

The clients of two former insurance men
are probably still shaking their heads over
their assignments. One was sent to the
mountain troops near Mount Rainier,
Washington; the other was set to work
training war dogs. The officers who inter-
viewed them found that one had been an
expert skier in eollege and the other had
a hunting setter he had trained to “do
evervthing but talk.” Both men are hav-
ing the time of their lives in the army.

Frustrated talents are discovered with
unsurprising—at least to the personnel
workers—{requency. Many a man doomed
to medioerity in his eivilian job has become
a first class army technician because he is
doing the job for which he is best fitted,

Sometimes there is a backlog of men for
certain jobs. The outstanding example is
that of lawyer. There are many more law-
vers in the army than the judge advocate

JULY, 1943

WHICH SITUATION PUTS MORE STRAIN ON THE ROPET
(ALL THE MEM PULL EGUALLY HARD)

A o

@ IF THE BALLOOMS WEIGH THE SAME
AMD CONTAIN THE SAME VOLUME

OF Gab, WHICH ONE WiLl FLOAT
HIGHER 1M THE AIR? B

WHICH 15 THE BETTER WAY FOR THE TUG TO BRING
THE BARGE TO A DOCK?

@ WHICH WAY WILL THE UPPER ROUND ROD STAY
BALAMCED MORE EASILY?

Coprright The Peycholegical Corporation

Tests like these reveal recruit's aptitude along
mechanical lines. Speed counts as well as
accuracy. See answers ot end of this article
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IF THESE TW'O BALLS WHICH WEIGH THE SAME ARE LET GO AT
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THE SAME TIME. WHICH Will REACH THE BOTTOM FIRST?
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WHEM THE CRANK

15 TURNED, WHICH '

BALL WiLl ALY
C4UT FARTHER?

g
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IF THE UFFER
GEAR TURMS 1M
THE DIRECTION
SHOWH, 14
WHICH DIREC-
THO WILL

THE LOWER
GEAR TURM?

WHICH WEIGHT MUST BE HEAVIER TQ SUPPORT THE
100 POLNGS |M THE POSITION SHOWH?

Copyright Tho Payehologleal Corporation

If rookies poss tests like theso with a high
score they are mechanic “hopefuls.” Try them,
then check the answers ot end of this articla

The score in this test depends on perfect co-
ordination of hands on the two confrel levers

general can ever use. There is also an
abundance of prospective aerial photogra-
phers, as one young salesman from Los An-
geles discovered recently.

His case is a good example of how the
army sorts its men with a practical eve on
the needs of the military forces and the
abilities of the individual. There are four
stages in this sorting process: No. 1—in-
duction station; No. 2—reception center;
No, 3—replacement training center, and
No. d—tactical unit.

John B., the 24-year-old salesman from
Los Angeles who sold photographic sup-
plies, hoped to become an aerial photogra-
pher. At his induction station a medical
board made sure that he was physically
and mentally sound. This is the point
where the army saves valuable time and
money by weeding out the unstable, There
is no place for nitwits, crackpots or neu-
rotics in the army.

Passing the medical tests, John was sent
to one of the 38 reception centers where he
was given the general classification test.
This test gauged his general knowledge
and mental capacity at 110, qualifving him
as officer candidate material. Inductees
who pass this test with a grade of over 100
are labeled “pace setters.”

MNext, John was given the mechaniecal
aptitude tests, also at the reception center.
These tests consist of scores of illustrated
problems. Which will hit the ground fast-
er, a ball thrown straight out from a cliff
or one dropped over the edge? (John
guessed correctly on this one—a tie.) Many
of the problems concern pulleys and gears
with right and wrong adjustments.

Following the tests John was interviewed
for the first time. His name, age, size, edu-
cation and civilian occupation were duly
entered on his qualification card that will
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follow him like a shadow until he
is mustered out of the army. John
told the interviewer of winning
prizes in amateur photography
and of his desire to become an
aerial photographer. In the space
to note John's gualities for lead-
ership, the interviewer wrote
“maybe.”

After four days at the reception
center, where he was outfitted as
well as classified, John was as-
signed to the Army Air Force and
sent to a replacement training
center. There he received 13
weeks of basic military training,
exchanged a few pounds of fat for
muscle, and took more tests to de-
termine his qualification for spe-
cialist courses given at different
fields. Again, he was interviewed
and asked to state his preference
which was still aerial photography.

John was told that he was qual-
ified for this type of work, but that
there was a backlog of candidates
for this particular job. The army
was satisfied that John was also
fitted for several other jobs in the
air foree ineluding that of instrue-
tor on the Link trainer. There is a
shortage of instructors. John
chase the job of Link trainer in-
structor and was sent to a tactical
unit for training. He has never
regretted the choice, he says.
After the war he sees a new career
for himself in civilian aeronautics,
Like thousands of other soldiers,
he praises the classification tests
as “fair and sensible.”

The air corps has had excellent
results with tests for selecting pi-
lots, navigators and bombardiers.
Candidates are subjected to a
mental obstacle course that saves
expenzive guesswork by reducing
the number of “washouts.” Writ-
ten tests range from mathematics
to map reading and odd-looking
machines reveal steadiness, hand
and arm dexterity, and a man's
ability to think fast.

In the steadiness test the pros-
pective pilot or bombardier holds
a pin-zized styvlug in a nail-gized
hole. Each time the stylus touches
the edge an electric charge scores
one point against him. While he
is taking this test the soldier is the
object of scientific heckling. A
hunk of metal drops with a nerve-
shattering crash on a sheet of tin
behind him. Horns honk unex-

(Continved to poge 144)
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Pipe Organ Made From 270 Ca.n% Ré

Has Range of Five Octaves

Vaornish-coated cans ferming organ pipes were useless for scrap

Odds and ends rescued from the junkyard, in-
cluding 270 cans that were useless for scrap because
of the varnish inside them, were reassembled by
an ingenious Philadelphia aviation mechanic and
converted into a full-sized pipe organ, with a stand-
ard five-octave keyboard. Into the instrument also
went old wire and parts from pinball machines,

Lumber Spot-Welded by Radio Waves,, .

To Utilize Waste Boards /

Heat produced by high-frequency radio waves
is used to spot-weld with glue pieces of lumber that
were formerly wasted. Such waste stock, produced
when logs are squared off, can be joined into wide
hoards by smearing the edges with a cold-setiing
type of glue, then applying the radio heat. The
method, according to I. F. Laucks, Ine., chemists,
employs only momentary pressure, eliminates
clamping, and does away with heating the whole
glue line. General setting of the glue line takes
place after the boards are stacked, cutting down
the time they must be in the gluing machine,

[ Glass eves have been improved to the point that
a good eyve now will last about two yvears.
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Out of the smoke and Fury of battle come new ideas to keep our war machines two jumps ahead of the enemy

A FIGHTER pilot scaring 40,000 feet
above the desert scratches at the frost
on his windshield.

A tank commander in the dust of battle
makes a desperate try to budge a turret
jammed by enemy bullets,

A gunner skins his knuckles on a control.

The crew of a low-flying homber over a
Jap position drops a bomb and is lifted a
couple of hundred feet by the concussion.

Known as “Junior,” Uncle
Som’'s mewest and heavi-
est tank weighs &80 tons.
From track to gun turret
and thick armor, the big
M-6 is “"battle” railored

When things go wrong—or right—in bat-
tle the combat ecrew sets up a howl—or
cheer—that is echoed thousands of miles
away in U. 8. war plants. Designers of
fighting equipment have their ears tuned
to the fighting fronts, for combat is the
real school of design.

Back in the early days of the war when
Flying Fortress crews were combatting
swarms of Jap Zeros over the Philippines,
they clamored for tail
guns. The Fort's de-
signers and engineers
got busy and scon the
Japs got an unpleasant
surprise. When For-
tresses with “stingers”
in their tails were put
into action more than
100 Zeros were blasted
out of the sky over
New Guinea before a
single Jap could get
back to report that the
once-happy game of
“tailing” a Fortress
had a new .50-caliber
name: “Meet the an-
cestors.”

Since that time, the
Boeing Company,
makers of the Flying
Fortress, has kept
service engineers in
combat zones who re-
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lay suggestions by the crews to
the home office. That is part of
the reason for more than 400
changes on the newest Fortress,
the B-17F.

Among the first to stress the
combat school of design was
Col. Eddie Rickenbacker.
When he returned from his first
inspection of U. 8. bases over-
seas he urged airplane manu-
facturers to send their chief
engineers at least once and
preferably twice a year to the
fighting fronts. Today major
aircraft companies, Douglas,
Consolidated, Lockheed,
Wright and others have experts
close to theaters of operation,

These experts work in co-
ordination with officers of the
air force and engineers at the
army’s aeronautical laboratory
at Wright Field. In the same
manner, engineers of the War
Department's Tank-Automo-
tive Center work with the offi-
vers of the Armored Foree be-
hind the front lines. Soldiers,
usually those with some engi-
neering knowledge, shuttle
back and forth hetween fight-
ing fronts and war plants.

Many of the changes dictated
from the field of battle are still
military secrets. They will be
closely guarded until the War

The M-4 tank (obove) was virtually designed in combat and is an
improved model of the lofty M-3 (below) which has gun on one side
Bignal Corps photos

+

<

Soldiers of the const artillery in Puerto Rico (below) teks their
position for gun drill=all equipment has stesd the test of battle
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Partial evolution of the Flying Fortress, famed Beeing B-17, is shown
on this pnge. Above, the vulnerable Mode] D used in early stages of war

EIGHT .50 CALIDER MACHINE GUNS
OME 30 CAUBER MACHINE CUN

From lessons learned in combaet, the Boging Aircraft Co. designed power-
fu“:‘qrmpd Model E (above] which shoots Ewn enemy fighters by scores.
Latost madel, the B-17F (below) added some 400 odditional improvements

SPEEDy MVORE THAM Z00 M.FH,
ALTITUDE, MORE TrAN 350

Department has definite
proof the enemy has pos-
session of them. When a
“secret weapon” like the
M-T7 tank destroyer is
thrown into battle it isn’t
a secret for long because
105-mm. guns don't speak
in whispers. And when
Flying Fortresses roar
over France shooting
Goebbels-glorified
Focke-Wulf 190's from
the skies like locusts, it's
no secret that each plane
boasts 13 deadly .50-cali-
ber machine guns.

The evolution of the
Flyving Fortress, which
has been called America's
greatest single contribu-
tion toward winning the
war, is typical in the story
of changing designs to
keep two jumps ahead of
the Axis. The great four-
motored bomber has al-
ready passed through
models A, B, C, D, E and
F. The first Fort to be
tried out by the British
was the C model with mi-
nor changes requested by
the RAF. American fliers
entered combat with the
D. In both C and D mod-
els the nose and side blis-
ters had been removed,
but the “bath tub” under-
neath designed for rear
protection still remained.

Then the Boeing Com-
pany, profiting by lessons
learned in combat, de-
signed the B-1TE. This
model was amajor change
from the D and a far ery
from the original Fortress
first tested in 1936. The
stinger turret was added,
necessitating enlarged
horizontal and vertical
tail surfaces. Its fire
power was increased to
nine machine guns, eight
S0-caliber and one .30-
caliber. (Combat crews
are quick to report any
“blind spots” that need
protection.) The astra
dome in the top, used by
the navigator, was re-
moved and the naviga-
tor’s position was moved
from back of the pilot up
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to the roomy nose section
just behind the bombar-
dier. The “bath tub"” was
replaced with a power
ball turret and another
power turret was built in
the top. The E was also
equipped with improved
armor and leakproof gas-
oline tanks.

The Boeing Company
might have been tempted
to freeze the design for
the duration, but it didn't.
Before the E was rolling
from the assembly line
the F model was on the
boards. When the switch
was made to the F more
than 400 changes were
made including 13 instead
of eight .50-caliber guns,
an all-glass nose and pro-
vision for an increased
bomb load. This switch
was made, incidentally, without any fall-
ing off in production,

Already the B-17F is being improved to
make it the greatest bomb carrier in the
world. Special racks under each wing,
which are added at modification centers so
as not to interfere with production, will
enable the plane to carry 4,000-pound
block busters, increasing its total bomb
load to more than 10 tons.

Modification centers used by all aircraft

>R

- ol = = it

The mount for this 155 mm. field giant is designed for speedy transport

manufacturers play a major role in speed-
ing new designs to the fronts. When word
from Africa, for example, gets back that a
front landing gear on a certain bomber iz
causing too many crackups or that a fine
filter is needed to keep out sand, the im-
proved landing gear and filter are added to
the planes at special modification centers
until the changes can be incorporated in
the production lines at the home plant.
When a flier reported that our planes

On maneuvers with M-3 tanks in northern Ireland, U. 5. tank crews were guick to point outl any weaknesses
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Army Alr Forces photo
Parachute bombing gives low-flying planes chance to make safe getaway

with the usual camouflage or olive drab
stood out like beacons against the desert
sand, the North American B-25 Mitchells
were painted a dusty pink. A pilot com-
plains that a metal control he must handle
at high altitudes numbs his fingers. A rub-
ber covering is substituted at a modifica-
tien center in a matter of weeks instead of
waiting to make the change on a new

Opposing sluggers of desert warfare—the German’s
88 mm. antitenk gun (left) and the U. 5. M-7 tank

destroyer (right) which mounts big 105 mm. cannon

model. A control is moved
a couple of inches because
a gunner skinned a knuck-
le in combat. A minor mat-
ter? Indeed not. No lesson
in design, however slight,
learned in combat is con-
sidered minor,

A flier grumbles that he
can't tell when an engine is
on fire until it bursts into
flame. The prompt answer
is a flame detector that
warns the pilot. He imme-
diately pulls a handle
which releases a cloud of
carbon dioxide gas to
smother the flame. This gas
answered another need
when pilots reported that
life rafts must be inflated
in a few seconds when they
make a crash landing on
the ocean. Thesze rafts are
built to inflate in three sec-
onds. Other combat-in-
spired equipment includes
a “chair-chute" which
drops the pilot out of a
plane at the touch of a le-
ver, a cabin top that is
blown off by a charge of
explosive (this one is Ger-
man) lo release the pilot.

A low-flying bomber crew that couldn’t
get away fast enough after dropping its
Yeges” inspired the parachute bombs. They
were first used on the Japs at Soputa,
Lt. Gen. Henry H. Arnold recently re-
vealed, with devastating effect. These ter-
rifying bombs were dropped with pinpoint
accuracy from 75 feet and the bombers
had time to get away before they exploded.,
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The M-4 tank and the M-7 tank
destroyer were virtually designed
on the battle field. While tank
crews liked the M-32 and consid-
ered it a vast improvement over
earlier models, they lost no time
in pointing out its weak points
These included the low side-
placement of the 75-mm. gun. In
the M-4 this gun was raised to the
turret in the center and can fire
in any direction. The crews also
complained that the M-3 was too
high, making too convenient a tar-
get, and that its vertical lines did
not deflect bullets. That's why the
M-4 is low and more contoured.

The consensus of desert tank
crews was “yvou can't beat tanks
with tanks." The result was a tank
destroyer consisting of a 75-mm.
gun mounted on a speedy half
track wvehicle. This was all right
for hit-and-run tactics, but offi-
cers in the field reported that vou
can't conduct offensive warfare
with this method. They wanted
something with the wallop of a
105 and the agility of a jeep.

They almost got what they asked
for in the U. 5. “secret weapon”
heralded as a tank killer. It was
ereated by the marriage of a 105-
mim. howitzer and an M-3 chassis
and is the M-7. It was used to
blow Rommel out of the desert and
can rip through the armor of any
known enemy tank. It can shatter
objectives seven miles away and
speed along at 35 miles an hour.

In their panic to find something
to counteract the tank killer, the
Germans in defending the Tunis-
Bizerte region mounted 88-mm.
guns on giant 52-ton tanks which
lacked speed and maneuverahbil-
ity. Another unpleasant surprise
for the Axis is the Army's new
60-ton tank.

Thus the school of design for
war weapons carries on with ears
glued to the theaters of war. It's
hardly an exaggeration to say that
for every plane, tank, tank de-
stroyer and gun in operation there
iz a successor being designed in-
corporating lessons learned in
combat. And the fighter pilot
eight miles above the battlefield
may not be seratehing at the frost-
ed windshield much longer. From
the laboratories of American av-
iation eomes word that gremlins
who paint ice erystals in front of
the pilot’s eves are about licked.

JULY, 1943

Life Raft Radio Grinds ou"tysd’g

At the Turn of a Crank

Box kite serves as cerial for automatic radio that sends out
distress signal from life raft which will suppert two fliors

Pilots of the Air Transport Command need not
know the Morse code to send out a distress signal
in the event they are forced down at sea, because
the command’s lifesaving eguipment includes a
two-man life raft with an automatic radio that
sounds an 505 when the crank fixed to it is turned,
thus providing means of reseue. The raft is also
fitted with oars, a box kite to carry the sending set's
aerial, and necklace type life belts,

Vil

Germans Drop Anti-Personnel Bombs
That Explode at Slight Touch

Showers of anti-person-
nel bombs, likely to ex-
plode on the slightest
touch, have been dropped
on England from Nazi
planes. Weighing about
four pounds, the bomb is
painted either gravish-
green or bright vellow. Its
most noteworthy feature is
a short, thick wire protrud-
ing from one side of the
casing. The outer casing it-
self expands, when opened,
into four hinged parts at
the end of the wire.
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“Twenty-seven enemy fighters were shot dewn,” recds a

At :;f’;ifl!ﬂ &’":d:{:“?‘.{ ‘:?"l'-‘; i‘%{f Cetcenlest Titeuntld
G ARk Q. 2807 Pane diit, (Pofwined,

GUNNERS

"GREEN HOUSE”

communique, “and only one of our bombers failed 1o re-
turn.” It wasn't an occident, either, thot those enemy
planes were blasted from the sky. Our aerial gunners—
sharpshooters with a .30- or 50-caliber machine gun—
are trained in a tough five-week course that includes
everything from skeet shooting to drill in dive bombar

Abave, sighting low-
caliber, rapid fire
gun. Left, shooting
at clay pigeons with
12 gouge shotguns on
mounts and geared fo
fire like mochine-guns
improves aim

Student gunner (be-
low) operates sights
on a Martin turret,
trying te focus on a
moving target. Gun-
nar learns to shoot
obout 40 feet ahead

Army Alr Forces photos

Left, firing machine guns at fixed targets that are
first set wp ot 200 yords, then 500. Failing to hit
target af 500 yards tecches gunner to wait for his
quarry. Students include bambardiers and navigaters
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Future sharpshooters of the gir practice night firing on the
range with trocer bullets fired so Fast you con almost read
a newspaper near the line of neisy .30-caliber machine guns

Right, with gun mounted on swivel, student learns how
te move it and swing base mount. He s taught 1o keep
elbows in, head down where he can keep sights in line

Mear the Harlingen, Tex., gunnery school, students get
aerial target 'ﬁr'm.g lbell:lw} fram pll‘.‘:nt aver the Gulf
of Mexico. Trained gunner becomes sergeant, gets wings

T Four-turret I:M:Hcr}r |:|'F 50-
caliber machine guns blosts
away af convai farget {nat
shown) towed by plane. This
accustoms men to working in
cromped spoce of real turret
on a bember ond trains them
ta hit Messarschmitts, Zeros
on the wing. Training turret
is mounted on @ light truck
for quick tronsport on range
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GES MEI.Sk fﬂl‘ H{}ISE or MEIE Another new glass being ground into lenses
blots out all reflected glare, the company

L
WEIghS Onhr 15 Pounds revealed, and a third, made without sand,
: : has a higher refractive index than any
a glass known. The latter is designed for use
s in aerial cameras.
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B s Spreader and Brace for Skis
“%  Keep Tips From Warping
ywAdjustable
v spreaders and
% braces for skis,
claimed by manu-
facturers to pre=
" vent skis from
. warping, or to put
warped skis back
~in shape, are made
either of rust-
rezistant all-metal
. » construction, with
¢ rubber cushions to
i ‘prevent marring, or of wood-and-metal,
egpecially recommended  for commercial
. ¥ storage, cushioned with felt.

Steel Mesh Airplane Runzvi;fsa
Form Base for *Quickie’ Road

I war arenas Uncle Sam makes runways
for the heaviest bomhbers by laying landing
strips made of guickly assembled steel
gratings, and the same technique is viewed
as practical for laying a roadway, when
steel gratings are again available for such
purposes. A hard-surfaced dirt road might
readily be laid by connecting the gratings,
filling the meshes with sand, and oiling the
surface for a binder.

Gaos mask for mule is shown obove, for horse, below

To keep army animals at work even in
contaminated areas, chemical warfare ex-
perts have designed animal gas masks,
weighing only 15 pounds, consisting of
close-fitting muzzle pieces connected by
flexible hose to canisters filled with mate-
rial to purify the air. The mask for mules
has two canisters, one on each side of the
animal's shoulders, while the mask for
cavalry horses has one canister on the
horse’s right shoulder, to balance the
weight of the rifle carried on the left side.

b
Plane Spotter Can Stare at! S?Jn

With Lens That Kills Glare

Any plane spotier can look directly at
the sun with clear vision while spotting
hostile bombers with new optical lenses
now in production. The development of
this special lens, recently announced by the
Bausch and Liomb Optical Company, is one
of the many wartime opfical discoveries— . ‘
mos?:rf them guarded military secrets, Hommer and pronged tool lash road gratings together
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Méchahical Ax Driven bjr

Fitted with a 12-inch
ax blade fashioned from
an inch-thick piece of
steel, a mechanical wood
chopper capable of split-
ting the toughest block of
oak is powered by an au-
tomobile engine. Power
from the motor turns a
cam that drives a piston
to move the ax up and
down at the rate of five
strokes a minute. It splits
blocks up to 16 inches
long lengthwise; longer
blocks are laid on their
sides, One man operating
the mechanism steadily
can split between five and
six cords of wood in a day.

&

Twelve-inch ax blade®
an inch thick is pow-
ered by on oulomo=
bile engine to drive
this mechonical ox,
operating on a com
and pistan principle.
One man can split up
to six cords of wood
with it in a day
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Soldlers Make Washer From Fuel Drums and a Wi Eh

Motor-driven wire-laying mm‘h provides power for Yanks' New Guinea
washing machine mndl_» from two fuel drums fitted with hinged opanings

Dyatty | Aqack

JULY, 1943 - Zn 7~
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Alihaes, Jyas »v-fﬂh

Yankees fighting in
New Guinea's swamps
and jungles solved the
EmbIem of keeping clean

v utilizing materials at
hand to fashion a wash-
ing machine. Two old fuel
drums, one small enough
to be set inside the other,
were fitted with hinged
openings, The inner one
provided the clothing re-
ceptacle, the outer one
holding the water. With
a motor-driven, wire=
laying winch for power,
the Yanks paid tribute to
the axiom that cleanliness
iz next to godliness,

flAn Italian locomotive
is operated by methane
gas compressed under
300 atmospheres, gener-
ating 120 horsepower.
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Above, the Constellation—biggest,
tostest land-bosed corge airplane,
Below, high-altitude erews are deni-
trogenized by 30 to 40 minutes of
exercise while inhaling pure oxygen

T SKY'S

NOT
the LIMIT

L 3"

“I_?'IHST. we'll win the war; then,
not even the sky’s the limit
on progress in aviation!”

That's how leaders of America's
aircraft industry view the future.
Without victory, no progress
would be possible, Onee victory
is purs, virtually unlimited oppor-
tunities in the flying game will be
Open.

So vast are the possibilities,
these men who know the inside
story are hesitant to predict just
what the postwar period will
bring. They speak of aerial vehi-
cles that not only will serve for
personal transportation above the
earth, but also may replace the
automobile; they are agreed that
American-operated passenger and
freight air lines will girdle the
globe: that the largest transport
airplanes of today will be dwarfed
by the ocean- and continent-span-
ning air liners of tomorrow; they
point to the 2,000-horsepower en-
gines now propelling Uncle Sam's
mighty bombers and commercial
craft as an indication of the bigger
engines to come—3,000 horsepow-
er very soon, 4,000 horsepower not

. .POPULAR MECHANICS



too far in the future—and
they see passengers riding
in comfort in the pressur-
ized cabins of stratos-
phere-challenging air-
planes at prEdb that ap-
pear dizzy in comparison
with those of today.

Many of these develop-
ments are in the making at
this moment, they point
out, being the ultimate re-
sult of research related to
production of the world's
best fighting and bombing
and ecargo airplanes,

E. E. Wilson, president
of Ut nited Alrcraft {Tml_m-
ation, producers of air-
fﬂanm engines and pro-
pellers, says:

“We live in the Flying
Forties. A change in trans-
portation would have come
without the advent of war;
however, war has acceler-
ated the transition. We
now see rapid development
of air freight,

“At the end of the last
war, many felt the airplane
would then come into its
own in private transport.
This was premature. There
was no airplane suited to
this purpose; there were
few airports and pilots,
This will not be true at the
close of this war, and it
seems likely that new ve-
hicles will be made avail-

Above, installing a new en-
gine with giant three-blode
propeller for & test. Left,
a coll in the Hamilten Stand-
ard Propellers tost house

ble. For example, Igor

. Sikorsky has perfected

the helicopter. This is
a rotating wing air-
craft, capable of as-
cending and descend-
ing vertically, moving
sideways, forward or
backward and hover-
ing under complete
control. It can be built
with the body of a
small ear. Its owner
could use it as a busi=
ness car, and as an air-
plane when distance
warrants. We may see
the end of the present
automobile for person-
al transportation,
"With the wider use
of the airplane for per-
sonal transportation
will come a new indus-
iry accompanied by
innumerable auxiliary
services, such as those
which surround the
automotive industry.
A completely new
economy can be built
around this new vehi-
cvle, providing in-

Production engineers study a
model of a 4-engine bomber
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Entering the Boeing “stratosphere chamber,” the pilot zips
an emergency oxygen bottle into the leg of his flight suit

creased employment and new national
WEH].H.'L - »

“Financially, we in aviation seek to earn
enough in wartime to protect investors,
survive the transformation period and dis-
charge a new responsibility to the public
when the war is over. And what is this
responsibility? It is to realize for America
the tremendous opportunities that should

follow the conflict. Where Britannia
ruled the waves, America should free
the air. Just as the railroads pulled
the nation out of the depression fol-
lowing the Civil War, and as the au-
tomobile sped it out of the depression
following World War No. 1, so should
the airplane lift us to new heights
after this war.”

Back in 1925, a dynamometer lab-
oratory was built with a capacity for
testing engines of 2,500 horsepower.
It appeared ridiculous then, because
no engine exceeded 600 horsepower,
One scientist tried to prove by math-
ematics that an air-cooled engine
never could be larger than 750 horse-
power. Today, that dynamometer is
too small to take care of engines un-
der development,

Now work has been under way for
some time on a new dynamometer
laboratory which can test engines of
8,000 horsepower up to 20,000 feet
4. and 4,000 horsepower up to 40,000
© . feet. Another phase of future devel-
opment is the multi-engine airplane.
Tomorrow’s air liner may be expect-
ed to have at least six engines; eight-
engine airplanes are being considered.

On the postwar future, P. F. Johnson,
president of Boeing Aireraft Company, has
this to say:

“The air age will have to be built, not
inherited. It will not come by the mystic
dawning of a new era, but only by a con-
certed program of development of com-
mercial and civilian aviation, which may

Fully equipped soldiers practice getting into quick action as they land from a transpert plane
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Installing the nose on a “Straleliner” model prior to a wind-tunnel test of this high-altitude transport

take a number of years, and by the perfec-
tion of new aircraft designs and airways
facilities that will make aviation of more
direct serviece to more and more people
throughout the world.

“The engineering developments that will
help bring this about are already taking
shape. Developments forced by war, many
of them secret, will be converted for com-
mercial use after the war to make flying
safer and more practical,

“At the Boeing Company, for instance,
the engineering foree which created and
developed the Flyving Fortress, the Strato-
liner and the largest Pan American Clip-
pers has been enlarged un-
til it now numbers not
hundreds but thousands.
Scores of engineering
fields, electrieal, hydraulie,
acoustical, radio, refriger-
ating, architectural, metal-
lurgical, structural, aero-
dynamic and many others
are represented—a wealth
of engineering talent to be
one day unleashed on the
job of making better prod-
ucts for a peacetime world.

“The opportunities for
development of postwar
aviation lie in several di-
rections—passenger trans-
portation, private flying,

]

Trial of a complete wing section
with engine on rack reveals per-
formance before production starts

JULY, 1943

first-class mail, air express and air freight.
The development of these fields will have
to come not merely from desire, but from
economic justification. Air cargo, for in-
stance, has competitive limitations where
weight and bulk are concerned. On the
other hand, there are extensive opportu-
nities in many forelgn countries that are
under-developed because of lack of ade-
quate transportation.

“The postwar opportunity will be that of
making a war-developed industry serve to
build a better, more united world.”

For months, Boeing's “flying laboratory™

{Continued to poge 154)
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pnnge.Back Rubber Stamp larger sizes with dovetailed hook-ends

said to guarantee against accidental open-
Prlnts Arﬂllﬂd Cﬂmer ing. A variety of fasteners on the bat?k of
: = Ly the steel clip permit attachment of the clip
and its burden of wire with rivets, rivet
studs, anap-fa.slenars or spring clips, in-
creasing the clip's versatility.

“"Bulge Gauge” for Truck Tlllfe
Shows Air Pressure Needed

Truck drivers may determine whether
or not their tires are properly inflated, no
matter what the load on the truck, with a
sliding rule called the “Deflect-0-Gauge.”
Tires are built to deflect 12.8 percent un-
der capacity loading, for with that percent

Stamp's flexible bock permits printing around corner

Mounted on an airy cushion of sponge
rubber, said to be so resilient that its ac-
tion will not injure even fragile packages,
a rubber stamp capable of “shooting around
corners” is sufficiently flexible to print
clear impressions on curved surfaces. Al-
ternately, half the impression may be
printed on one side of a container, and the
other half on the adjoining side.

o S
Snap-Clips for Wires or Cables
<# Fasten Almost Anywhere

o } Wire harness clips to hold wires, bunches
“' of wire or cables are lined with non-
absorbent synthetic sponge rubber, or plas-
tic insulation, which wedges around and
between the wires and prevents chafing,
The spring-steel clip itself is fitted in the

R -
D Taking undeflected (top) and deflected tire reading
o «3-'; of deflection there is the least wear. With
« 1 greater deflection the tire spreads and the
- % fabric sidewall ultimately breaks down.
- N With an underload and less deflection, a
"o small portion of the tread gets abnormal
X Dy wear. The gauge shows exactly how much
I air is needed to give the tires the proper
3 i percent of deflection, whether underload
i | or overload exists,
ht h.u
r'-%‘ {{You can obtain additional information
about products described in this magazine
] by writing to the firms listed in the Where-
i3 l‘) ' == to-Buy-It index. Say You Saw It in Pop-
. *| Wire harness attaches in place in @ variety of ways ular Mechanics,
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NRESTRICTED submarine
warfare has been declared
by the Axis and this threat to
the Allies’ chances of victory is
so serious that America’s sci-
entists have been called upon
to redouble their efforts to pro-
duce weapons for combating
the “wolves of the sea”

Important results already
have been achieved in the anti-
submarine campaign. Some of
the weapons must be kept se-
cret for they provide the means
by which many a submarine
makes only a one-way trip
from its German base, creating
a state of anxiety among those
awaiting the return of its crew.
This very element of mystery
helped the Allies win their fight
against the submarine in the
World War, for German crews
finally refused to man the un-
dersea craft on vovages from
which there was no returning,
nor even word of the U-boats’
fate,

But there are other develop-
ments, From Britain comes
word of a radio “magic eye”
which enables an air or surface
observer to spot a submarine
when it comes to the surface to

JULY, 1943

Mortal anemy of the submarine is the depth charge, shown flower-
ing into explosion below. PT boat, above, moy carry such “asheans™




Should a U-boat, attempting to conserve torpedoes, surface and fight it
out with its deck gun, Navy gun crews would give the sub a hot reception

recharge its batteries, even on the darkest
night. London also reports a new type of
escort vessel, an cutgrowth of the corvette,
which is said to be the most heavily armed
ship of its size in the world. Rapid produe-
tion, more rapid than that of destroyers, is
a feature of this weapon, for it means more
surface craft to combat the dread U-boats.

Here in America, research on anti-sub-
marine devices goes on feverishly, together
with a tremendous building program to
produce deadly escort vessels by the score.
In addition, there is a constant stepping up
of the anti-submarine air patrol, by scout
planes, long-range bombers and lighter-
than-air craft—the blimps. The day is not
too distant when no convoy will be without
air protection at any point in its journey
across the Atlantic.

That list of escort vessels includes, of
course, the principal weapon against the
submarine—the destroyer. More than one

"]

e

Long-range flying boats, carrying depth bombs, can patrol

S Ll I e
naval authority has ex-
Pressed the opinion that
‘the more destroyers, the
et e Bwelii
charges, hur

from surface craft, and
bombs, dropped from air-
planes and blimps, appar-
ently are the most effec-
tive anti-submarine
weapons yvet devised.
Bombing planes can
search rapidly over a vast
area of sea and, especial-
ly in smooth water, can
spot the underwater
shadow of a submarine
more than can a
vessel on the surface.
The aircraft do not need
to fly at great altitude;
they are deadly when
they drop their bombs.

Destrovers, sub chas-
ers, corvettes and other
surface vessels, while not so speedy as the
bomber, have superior gunpower and
greater volume of depth charges. These
charges are ejected from gunlike throwers
which malke it possible to cover a consid-
erable area of the sea with a pattern of
destruction. The ejectors work on a swivel
so that the charge may be directed to any
selected spot.

But it’s a big job—this beating the sub-
marine—the biggest job that any combi-
nation of seapower has ever had to face.
True it is that the Allies defeated the
Kaizer's submarines back in 1917, but to-
day the problem is far greater. At the peak
of Germany's World War U-boat strength,
the Kaiser mustered fewer than 150 under-
sea vessels, many of extremely limited
range; now Hitler has an estimated 400
submarines, most of which can rove the
seas thousands of miles from their bases,
And dozens of shipyvards and engineering

wide areas and may spot sub by its shadow

E T
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plants in Europe are
working arcund the clock
to produce submarines
faster than the Allies can
sink them.

The modern German
submarine, many times
more powerful than any
turned out in the World
War, frequently can make
port after its conning
tower has been shot away.
It is constructed with a
double hull, with oil com-
partments placed be-
tween the two hulls to
absorb the shock of depth
charges except at very
cloze range. And that’s
why a patch of oil on the
surface after a depth
charge has exploded can

PT beat's “ashcans” may be sef to explede at pre-determined depths,
to ocssure moximum force of concussion is exerted close to submarine

—
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no longer be accepted as
evidence that the subma-
rine has been destroyed.
More than 220 feet long,
with a 20-foot beam and
a submerged displace-
ment of nearly 900 tons,
the German U-hoat ear-
ries 12 deadly torpedoes
and a quick-firing bow
gun of more than four-
inch caliber to pick off
lone ships and thus con-
serve torpedoes. It is
driven by 2.800-horse-
power Diesel engines that
give a surface cruising
speed of 17 knots; in an
emergency, this can be
pushed up to 20 knots.
Range of this undersea
raider is so great as to be
amazing to the layman.
Serviced occasionally by
surface “mother” craft, it
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Bcth hunter and hunted is the Nozi pigbeat, shown in cutaway diagram
above. Below is its traditional enemy, o knife-prowed U. 5. destroyer
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can remain away from its
base for many months.
Now come reports that
Germany is using a fuel-
ing vessel which can be
submerged slightly, thus
being made invisible to
all except aerial observ-
ers. This submersible
tanker is towed by sur-
face vessel or submarine
to a rendezvous, there to
remain until its fuel sup-
ply iz exhausted.

This, then is the pow-
erful weapon that Hitler
recently handed to Ad-

T4

Coast Guard “sub-buster,” ferrat
of the convoy lones, is armed to
the testh against Nozi wolf pack

miral Karl Doenitz, with
instructions that it was to
be used with utter ruth-
lessness, That it is a dead-
ly weapon can be deduced
from the toll taken of
United Nations shipping
since Pearl Harbor—he-
tween 600 and 700 vessels
sunk along the Atlantic
coast of the United States,
literally right in our own
front vard.

That Hitler's latest
move is an all-out effort
to win the battle of the
Atlantie is recognized by
United Nations' military
strategists. Already the
submarine wolf packs are be-
coming larger; Secretary of the
Navy Frank Knox stated recent-
ly that there were more U-hoats
in the Atlantic than ever before
and he added:

*We have a tough period ahead
of us in the Atlantic. The oper-
ations in North Africa have tre-
mendously increased the Navy's
task. With the convergence of
convoy routes at the western end
of the Mediterranean, the targets
are multiplied in the very front
yvard of the German submarines
and airplanes. We know they
have a very large and growing
U-boat fleet in the Atlantic and

Ship's plates crumpled like poper show

destructive power of torpedo (lefil—but

this one mode port. Below, sketch shows
how MNazi submarines plant mines

POPULAR MECHANICS
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more in training in the Baltic. We have
made a good start in Africa. We may have
to pay a price for it, and we would do well
to prepare ourselves for losses at sea from
submarine attacks in the next four or five
months.”

Thus, United Nations leaders are well
aware of the critical aspects of the situa-
tion. They know that if Britain is to live
and fight, a minimum of 800 ship crossings
of the Atlantic must be made safely each
month. They know, too, that if the subma-
rine becomes effective enough, American
supply lines to North Africa can be dis-
rupted and Allied efforts in that area can
be paralyzed; further, that if these supply
lines eannot operate effectively, there will
be no early invasion of Europe. Since they
have pledged all resources to an invasion
effort, it is obvious that they are betting on
American and Allied scientists to produce
the answer to the undersea terror.

The picture is not entirely black, al-
though far from bright. Prime Minister
Winston Churchill, addressing the British
parliament, said recently:

“Progress is being made. We have hard-
ly any losses in our heavily escorted troop
convoys, and out of about three million
souls who have been moved under protec-
tion of the British navy, only 1,348 have
been killed or drowned, including missing.

“The rate of killings of U-boats has im-
proved steadily. From January to Octo-
ber, 1942, a period of 10 months, the rate of
sinkings, certain and probable, was the best
we have seen so far in this war. But from
Noveraber to this date (early in 1843), the
rate has improved more than half as much
again.

“At the same time the destructive power
of the U-boat has undergone steady dimi-
nution. In the first year of the war the op-
erational U-boat accounted for an average
of 19 ships; in the third year, but seven and
one-half. It is because of this that the
U-boat warfare takes first place in our
thoughts.”

Despite this somewhat optimistic view,
the prime minister recognizes the great
peril, for he warned:

“The losses we suffer at sea are very
heavy and they hamper us and delay our
operations and thus prolong the war.”

And that is why the United Nations
leaders have given the task of overcoming
the submarine first priority in their plans.

For the promised invasion of Europe
millions of tons of shipping will be required
and this shipping must be protected.

The United Nations MUST beat the
submarine to win the war. Our mili
observers agree that the fight will be ex-
tremely difficult, but that it can and will
be won.

JULY, 1943
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_HeafﬂBaﬁle fnr Oil Furnace

Lowers Fuel Consumption
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Inserting heat-saving unit thet fits most furnaoces

Readily installed by simply placing it on
top of the existing combustion chamber,
an inexpensive refractory heat baffle, said
to effect substantial savings in fuel oil, fits
round or square furnaces, either with the
horizontal gun type or rotary oil burners.
The baffle, requiring the cutting down of
the oil feed, causes the fuel to burn more
completely, also producing a “serubbing”
action against the side of the furnace,
to deflect heat against the furnace surfaces
and hold it longer in the flue passages.

!

Carrot Diet for Oxygen Hlﬁfﬁé’{{

May Aid High-Altitude Pilot

Combat fliers at high altitudes may be
able to withstand lack of oxygen by turn-
ing to a diet of fresh carrots, experiments
at Northwestern University Medical School
indicate. Doctors there kept a group of
rats for 10 days on a diet of nothing but
carrots and tap water, then put them in a
low-pressure chamber simulating atmos-
pherie conditions at altitudes of 30,000 feet
for two hours. Of 107 carrot-fed rats, 85
survived the lack of oxygen, whereas only
23 of 107 rats on a normal diet survived.
Experiments are continuing to ascertain
what carrots contain that provides appar-

ent protective j;‘]el:: against oxyge ]agt.
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Portrait at left above was in such bad condition it sold for only ,
%300, but when restored by art detective, as shown below, it will IN WAR, rare and beautiful

be worth $5,000. Partially restored foce is shown ot right above

works of art become wvir-
tual pieceﬁ (;_f international
currency which can be passed,
by selling them, in practically
any country in the world. This
is particularly true of paint=
ings by recognized masters.

Valuable paintings have ad-
vantages over ordinary cur-
rency because most countries
are exercising rigid controls
over the movement of cash
across their borders, and be-
cause works of art can be used
as protection against currency
inflation.

Bombing of big cities has
made rare art all the more
rare. And a painting is port-
able, so that a man can walk
off a ship with a million dol-
lars worth under his arms, yet
Uncle Sam charges no custom
duties—as he would on dia-
monds—if the object of art is
over 100 years old.

One result of these wartime
circumstances is that the
United States is being flooded
with millions of dollars worth
of art carried by rich refu-
gees, Most of them have to
sell their masterpieces.

Unfortunately for many,

POPULAR MECHANICS



X-ray of this 15th century Mao-
donna showed it haod been re-
painted often. The position of
child’s arm had been changed

counterfeits are far more
common in this kind of
currency than they are in
greenbacls.

So the war has in-
creased the importance of
the small group of scien-
tists, particularly in mu-
seums, who have for years
been building up fool-
proof systems of uncov-
ering fraud in art.

Recently a dealer
walked into the Brooklyn
Museum with a painting
he had sold for $85,000,
but had not delivered be-
cause of honest doubts
about it. A few days later
he was $85,000 poorer be-
cause it was not the prod-
uct of a famous old mas-
ter as he had supposed.

The same art detective
who worked on this case,
Sheldon Keck, restorer

or the Broo n Mu-
seur, Wwas recently hand-
el a landscape reputedly
by the Duteh artist
Meyndert Hobbema of the
1600's, and worth $12,000.
Inspection caused Keck to suspect that the
tiny cracks which are a sign of antiguity
on a painting, had been applied with a
brush. A microphotograph increased his
suspicions. Dipping a wad of cotton in
some chemicals, he wiped a spot and the
“aged” surface, pigmented varnish, rubbed
off leaving bright, fresh paint, the sign of
the counterfeit. To cinch the case, enlarged
photographs of the “worm holes” in the
wood frame proved they had been made
by nails. Worms do not leave rounded
edges on the holes; nails do.

Another case, in which the forgery was
not deliberate, involved a Madonna by an
Italian master. Keck put this work under
X-rays, and the plate showed the painting
had been done over so many times it could
hardly be ealled the work of the original
artist. One retoucher even moved the arm
of the child Jesus from its original position.

These cases of counterfeit “art currency”
can be multiplied by hundreds from the
files of museums and art dealers. It is a
standing joke among connoisseurs that of

Wooden art pieces often are honeycombed by ter-
mites which museums combat by placing object in a
gloss case and fumigating with corbon tetrachleride

JULY, 1943
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Before-and-after of a restoring
job is shown above. lken at right
originally looked like worthless
piece ot left because eight loy=-
ers of paint covered it. Strata
of paint are shown anlarged —+

the 3,000 pictures painted
by Corot “at least 10,000
are in the United States.”
This country is the dump-
ing ground for European
art forgers.

But another side of the
art detective's work is il-
lustrated oecasionally by
true stories of people who
have paid as little as 550
for genuine masterpieces.

The Brooklyn Museum recent-
ly picked up a portrait of Deborah
Hall painted by the famous
American artist William Wil-
liams in 1766. It was so cracked
and chipped the owner was glad

“+ to get 3300 for it. After putting it

through laboratory tests, Keck
cleaned it thoroughly, applied a
filling of gesso—whiting and gel-
atine—pressed the paint carefully
and the owner would never have
recognized the painting. Next he
began retouching. When the job
is finished, the value will range
between $4,000 and $5,000. Each
spot is painted over three times
with pigment in a varnish medi-
um, each coat being made a little
darker until the correct tone has
been achieved.

8

Another time Keck gave the
museum a surprise in the form of
a $15,000 painting of Saint Joseph
by Jusepe de Ribera. The paint-
ing was in de Ribera's style, but
presumed to be the work of a pu-
pil and worth probably $400, until
Keck, applying X-rays, ultravio-
let light and chemiecals, uncovered
the signature of the great artist.
European artists had repainted
and covered the signature, thus
defrauding themselves.

EKeck also tells of a Russian ikon,
or religious painting, of Saint
Nicholas, on wood, which had be-
ecome so battered sinee it was
painted in the 1500°s that it was
practically junk.

Keck began working with a mi-
crosectioner, much like a hypo-
dermie needle with the end sawed
off. Jabbing it through the paint
film in an inconspicuous
spot, he brought out a
tiny cross-section of
paint. A push of the
plunger ejected the sam-
ple. This was photo-
graphed under a high-
powered microscope.
When the photograph had
been enlarged 100 times§,
Keck discovered the real
picture under eight layers
of paint and varnish, a
truly beautiful work of
art with a genuine gold

The vitraviclet lamp (below) de=
tects new paint covering the old

\if | A B
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background. By tedious work he
removed one layer after another
until the original, now worth at
least $1,000, was restored to its
natural glory.

The art detective has built up a
specialized kit of tools. The ultra-
violet lamp will often reveal re-
touching of old masters. Varnish
fluoresces. Repaintings do not as
a rule, Often a fake signature will
stand out in glaring contrast to the
rest of the picture. Added brush-
work to imitate the style of a mas-
ter is thrown into bold relief.

What the eye does not reveal,
the camera lens sometimes will
An ordinary ecamera may be used,
with a vellow filter and exposures
ranging to half an hour.

The X-ray determines the con-
dition of paintings below the sur-
face just as ultraviolet does on the
surface. Photomicrography per-
mits huge enlargements of small
details of a painting to compare
distinetive brushwork. The mi-
croscope’s especial use is for mak-
ing microchemical analyses of
pigments or examining cross-sec-
tions of paint removed by the
microsectioner.

There is a vast difference be-
tween the practices and points of
view of the modern restorer and
the work of the restorer of past
centuries, says Keck.

“Having determined exactly the
state of the picture, the modern
restorer’s first task may be to
transfer the lavers of paint from
a rotten canvas to a new one,” ex-

Lotz of imagination—
and a little glve, and
shattered junk, right
center, is assembled
inte statueHe of deer

JULY, 1943

Ancient sculpture often is found in pieces, and art detective
must repssemble them, Above, repairing dambged base of statue

plains Keck., “He will be ohliged to clean
the surface of old varnish and dirt, using
solvents and methods that will remove the
dirt and varnish only and not destroy the.
surface. He may also remove paint previ-
ously applied in an effort at restoration.
“"Sometimes he finds two painlings, one® .
over the other, and has the delicate task of |
separating the paint layers and preserving
both. He has also to fasten to the new sup-
port bits of paint that were cracked and
loose, Sometimes an entire painling is a
picture puzzle of such cracked fragments.
“When parts of the paint are missing, he

(Continued 1o page 148)
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Plastic magnifying lons assures aecurate seale reading - .::;-ﬁ:"'

Accurate readings of measures down to
one-sixty-fourth of an inch are claimed for
a scale, mounting a detachable magnifying
lens, intended for use in checking the

length of parts, depth of holes, center dis- -

tances in layouts, finishes of metals and the
like. The lens, made of a patented, un-
breakable plastic, is mounted on a post
screwed into a slide block that glides along
a standard machinist’s six-inch rule. De-
mounted, the whole apparatus lies flat in
the pcl-:.ket

Lenses of ""Armorplate’” Glasse
Withstand a Direct Blow

Industry is protecting the eyesight of its
workers with an unbreakable eye-glass,
nicknamed “armorplate,” that can with-
stand a sledge-hammer blow without

Wemen give the lens a dramatic if humorous test

30

7/ -.n__:

cracking. The lenses, for all their strength,
are neither thicker nor heavier than ordi-
nary lenses, and can be ground as accu-
rately. Their toughness is said to come
from a special annealing process. Hammer
and mallet blows do not even scratch the
glass; pressed in an iron clamp, they still
neither break nor erack. In one humorous
test, in fact, it was demonstrated that a fist
blow would harm neither the lens nor the
stricken person's eye.

Permanent Storm Sash, Scree

“*Stored” Right in Wmdnw S

Drilling two holes and setting [
screws per unit is all that is required to
install a combination storm sash and screen
which remains in place the year around.
Behind a permanent storm panel that an-
gles out from the window on a spring-held
supporting arm, the screen is “stored” in
winter and the lower storm panel stored

FIXED STORM PAMNEL
SLIDING

SCREEM

e

SUPPORTING ARM <
MUNLOCKS" TO REMOVE . —1
UPPER STORM SASH

\s-. -

Ll

¥ i

...-' Ly,

a..-...

J

\._'L

SLIDIMNG
|STORM PANEL

b = il

Screen or storm panel is lifted behind permanent sash

in summer. Tension of the spring is also
said to hold the unit tightly and eliminate
rattle from the wind and vibration noises
from traffic. Entire operation is from in-
side the house.

f[Names and addresses of makers or sell-
ers of commercial products described in
this magazine are listed in the Where-to-
Buy-It index. Write to them for additional
information and be sure to Say You Saw It
in Popular Mechanics.
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Nfz kup of 'ﬁad Offlce in Bonﬂner Trains Men

With complete liaison radio sets,
plywood replicas of the radio op-
erator's section of a Flying For-
tress are used to introduce stu-
deniz to “combat” by the Army
Air Forces Technical Training
Command at Scott Field, I1l. Be-
fore “taking off,” the student radio
operator receives a “briefing”
which includes his route guide for
the “bombing mission,” code cards
and other special instructions.

Clad in a fur-lined flying suit, he enters
the mockup and makes the proper pre-
flight inspection. During “fHight” he is
called to contact various ground stations
for information and a complete log of op-
erations must be kept. Induced static, tem-
perature control that gives the compart-
ment a high altitude chill, and a mounting

Clad in fur-linad flying
suits, radio students at
Scott Field (obowve)
make contact with
ground units while “fly-
in” in mockup which
simulates conditions an
bomber flight to Berlin,
Left, entering mockup

for the mockup that permits it to be rocked
in all directions help to make operations
realistie. Also, when the interphone warns
of an enemy fighter closing in, the student
seizes a dummy machine gun. Like regular
bomber erews, the students give their
mockups fanciful names like “Zombie™ and
“Berlin Valentine.”
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Dth Purpose Aircraft Carrier Is Also Plane Transpdrt

n i -
President Roosevelt ﬂem model of Kaispr's dual-purpase ft carrier  White House.
wttt e | Te A BT """"f"'{’
JUEE; 1N 47 57 £ {f, Lncieml D psae g e %
G r "’J'

= okt vy

Scheduled to be deliv-
ered at the rate of six a
month by the end of this
year is a new American
contribution to air-sea
warfare, a dual-purpose
aircraft carrier designed
also to serve as an air-
plane transport. Henry J.
Kaiser, producing the
vessels in a 12-way vard
in the Northwest, pre-
sented a model of the
craft to President Roose-
velt on a visit to the
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\-TDUT’E heard of pink

elephants and purple
cows, but the chances are
vou have never heard of
blue, red, green and pur-
ple mosquitoes,

Unhatched mosquitoes by the
billisn are killed with boat
spray that shoots three &3-
foot fountains of larvicide

Mesquito-fighting crew usos

“Swamp-Angel," four-wheal- = AT ;!
Prnsalateri Tlstintiny Any bugologist will tell

; b z . vou there “ain't no such
tires for navigating marsh = e animal” Residents of the
maosquito-conseious Des
Plaines River Valley 10
miles west of Chicago will
testify there are millions
of colored mosquitoes.
¥ What's more, they will
7} prove it by leading you to
’ the man who stains them,
} known as the “skeeter
._h‘paintu of Lvons, I1l. He
¥ is J. Lyell Clarke, sani-
tary engineer for the Des
Plaines Valley Mosquito
1 Abatement District.

"t The worn path to the
§: door of his one-story
brick building near the
bhanks of the Des FPlaines
is proof of the old saw
d = about the man wio made
~ a good mouse trap. Mos-
"= guito control workers and

g2 i _ POPULAR MECHANICS



health officers from all over
the nation, from Hawaii and
South America have stopped
there.

They don't come to learn
how he stained some 31,000,-
000 mosguitoes in a single ex-
periment. That is just part of
the picture. What attracts
them is the fact that his work
has reduced woodland and
domestic mosquitoes in the
distriet by 90 percent and the
vicious floodwater maosquito
by 60 percent. Anyone who
has ever swatted a hungry
mosguito can appreciate those
fipures. Before Mr. Clarke
started his abatement project
it was not uncommeon in a
“had season” for the residents
of the valley to find from 20
to 200 of the domestic variety
in their bedrooms despite
careful screening,

His method of fighting mos-
quitoes is a combination of
prevention and blitzkrieg. A
mechanized “panzer division”
sweeps through the wvalley
with specially designed ma-
chines affectionately named
Puddle Jumper, Swamp An-
gel, Dinosaur, Skeeter-Eater
and Corner Cutter,

“Fighting mosguitoes is like
fighting fire,” he says.

have to wurk fast when they'-'}‘; £
are hatehing or you lose con-

trol. We designed our equip-

ment for speed. The Puddle =

Jumper, Swamp Angel, Dino-
saur and Skeeter-Eater are
large-tired four-wheel-drive
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Abeve, spraying catch
basin with a “Corner
Cutter” — motorcycle
with a spray wnit in
side cor—saves time

MNeovel mosguite trap
{left) attracts insects
by light that turns
on autematically at 7
a'elock overy evening

Below, spraying lor-
wae in swomp. Man
with dipper tokes o
count fo estimate the
hateh and note variety




“Painting" breeding ground with colored dust to check mosquite range

units—we also call them marsh buggies—
that get around in a hurry through marsh
or swamp. High pressure sprays are
mounted on these buggies. The Corner
Cutter is a motorcycle with a spray unit in
a side car used for spraying catch basins.”

The Corner Cutter will spray 450 closed
catch basins or 600 open ones in a day. A
boat sprayer that shoots three streams of
larvicide about 65 feet is used on the Des
Plaines River. When the abatement pro-
gram was getting under way back in 1928
it took 40 men a week to spray the river.
Now five men can do the job in a day.
Pyrethrum larvicide and a new substitute,
lethane, are used for spraying fresh water,
They do not harm fish or plants. Fuel oil
is used only on polluted water,

A new form of war on mosquitoes, ree-
ommended by Mr. Clarke and now being
used by the army, is a gas bomb that con-
tains pyrethrum, A small bomb set in a
barracks or on yvour front lawn spurts like
a fountain and kills mosquitoes for yards

around, The army’s only dif-
fieulty in making the “mos-
quito bomb" is that pyre-
thrum is hard to get for it is
made from a plant that flour-
ishes only in Japan and Ken-
ya Colony, Africa.

After a heavy rain, Mr.
Clarke’s staff works virtually
night and day “blitzing” the
possible breeding places in
the 76 square miles of the dis-
trict. They have a seven-day
deadline, for by that time the
eggs in the floodwaters will
have hatched and the mos-
quito developed through the
larva and pupa stages into a
winged insect. The flood-
water mosquito, the most difficult to con-
trol, lays its eggs in marsh grasses that will
be flooded. About 15 percent of the eggs
are hatched during the season they are
laid. Most other mosquitoes lay their eggs
on water in little rafts that hold about 200.

Water is the staff of life to mosquitoes.
They can't live long without it. Kept in a
cage where water is inaccessible they die
within six days.

There are three favorite breeding places
on or near home premises: fish pools, ex-
cavations of unfinished buildings and rain
barrels, Buckets, tin cans, tubs, drums,
bird baths and sprinkling cans also serve
as hatcheries. If yvour bird bath is in the
sun and in frequent use, the chances are
mosquitoes will aveid it. If they do lay
eggs there they will most likely be broken
before they can hatch.

For the fish or lily pool owner who has
a feeling of guilt in the mosquito season,
Mr. Clarke has only a kind word. Con-
trolled pools are mosquito traps, not hatch-

Seining surface minnows for distribution to lily pools in back yards—minnows thrive on mesquite larvoe




eries, he says. A few fish, especially sur-
face minnows (gambusia affinis), a plant
(bladderwort) that devours larvae in little
suction cups, and aguatic insects will trans-
form any pool into an excellent trap.

The domestic mosquito that hatches on
home premises and vacant lots has been
brought under control in the Des Plaines
distriet by house-to-house inspection and
education of the public. This mosquito,
which has a short two-mile flight range, is
the type that comes into homes at night.
When a complaint is received, field men
search the vicinity for a breeding place and
usually find it.

Two other general classifications of the
32 species of mosquito studied in the dis-
trict, aside from the domestie, are the
woodland and floodwater wvarieties. Mr.
Clarke compares the domestic, woodland
and floodwater mosquitoes to the chicken,
wild turkey and wild duck, respectively.
The woodland mosquito that hatches in
spring and early summer never leaves the
woods, often ignoring a juicy golfer 50 feet
away; the floodwater type ranges far afield
but will not come indoors, and the domes-
tic prefers an indoor a la carte.

The fresh-water swamp mosquito is used
in staining experiments. The hatch of one
swamp is dyved blue, another purple, an-
other green, red, brown or yellow, M,
Clarke was unable to stain mosquitoes by
the million until he discovered by accident
that they could be dyed with dust instead
of liquid. While mixing powdered red dye
near a cage of green mosquitoes one day
he discovered that dust particles had set-
tled on the green insects giving them a red
polka-dot effect. (There's one for the en-
tomologists!) Now a finely ground com-
mercial aniline dye is mixed with flour
and dusted over marsh grass containing
newly-hatched mosquitoes,

Scattered through the district are 30
testing stations. Mechanical traps equipped
with light bulb, suction fan and “poison
jar” are used to make the catch. The traps
operate automatically from dusk to dawn
every night. Staining experiments ended
long-standing arguments about the flight
habits of floodwater mosquitoes. They will
fly 15 miles.

Staining mosquitoes also enabled Mr.
Clarke to assemble some astronomical fig-
ures on a peak hatching period. Thirty-
one million mosquitoes were stained within
a few days. The number was estimated by
counting the larvae in one square foot and
then figuring the acreage dusted. Among
the 92,000 mosquitoes caught during the
next 30 days there were 420 unstained
mosquitoes for every stained one. There-
fore, in a radius of 10 miles there were 420

(Continued to page 154)
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Photos courlesy Saturday Evening Post
Above, J. Lyell Clarke, noted meosquite abatement
expert, catches insects on arm with test tube contain-
ing ether. Below, collecting the insects in @ marsh




Timber barricade thrown uwp by army engineers hurls trapped tank in air

Logs piled up like jackstraws may splin-
ter when a tank strikes them full tilt, but
when the logs are part of a trap designed
by the United States Army Engineers, the
tank is stopped. In a test of the engineers’
skill, a low barricade of timbers stretched
across a trail and buttressed by other logs
sunk into the ground not only halted the
charging tank but threw it high into the
rf:lir, during a demonstration at an eastern

ort.

o Fria Do &
Honey Bee Is Vital War “(c};r{er
In Three Different Fields

Beekeeping is an essential wartime in-
dustry, according to Dr. Leonard Clark of
the biology department of Union College,
because of the versatility of the bee and its
products. Beeswax is used in polishing
waxes for airplane wings, and as a pro-
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Timber Wall Sends Tank Flyl/ng

In Obstacle Course Test

tective coating and lubri-
cant for shells and bul-
lets, among other wartime
uses. Bees also help out
in the production of
sweets; last year's honey
production was estimated
at from 150 to 200 million
pounds. Perhaps the most
important function of the
honey bee is in pollina-
tion. Increases in yield of
as much as 40 percent
have been noted when a
hive of bees was placed in
each acre of apple or-
chards. Clover and other
cropssimilarly heneﬁtted.

‘Lost’ Rivets Snrtu
By Sifting Them
Through Drum

Aluminum rivets
dropped by aircraft
workers are reclaimed
with a rivet sorting ma-
chine developed by the
Fisher Body Division of
General Motors. First,
the “lost” rivets of as-
sorted sizes are passed
through a bank of revolv-
ing eylinders. Holes in
the cylinders vary in size
so the rivets are sorted
according to thickness. A
hopper carries them to a
rotating disklike selector
which sorts them accord-
ing to head type, then
separates them by length,

Revolving sievelike drums sorting reclaimed rivers by
thickness; one machine sorts 200 pounds in o day
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and that goes for gircroft workers

But the men and women who build
planes did something obout it. They
figured the tronsparent plostic wsed in
bombers o protect the crew and still
provide visibility could de the same for
them., Among the protective shields de-
signed by workers is the ane {obave)
aver o ;n!de:ing pot to provent 5.|:||L11‘-

tering of malten metal. Tep right, plas-
tic foce shield catches flying focks
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.q wios courtesy Hohm & Hoeas Co.
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af wlnrfmg saw but worker doesn’t
even blink for he is protected by a
tough transparent shield. It was de-
signed by engineers at Republic Av-
iation. Shields like this have re-
duced eye injuries in many plonts

Left, another type of clear vision
shield for sow. Maony oircraft werk-
men, familiar with plastic material,
meke their awn shields by heating
plostic to about 300 degrees F. and
then shaping it. The polishing and
cleaning cre done with bare hands
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Padded Rest Suppnr/ e
For Overhead Weldlng

Upright (arrow) is odjustoble to svit welder's height

Attached to a swivel on a supporting belt,
an arm rest for welders working on over-
head jobs permits freedom of action while
leszening fatigue, The padded rest caps an
upright which is adjustable to the height
of the wearer or the height of the job. The
belt provides a means of carrying extra

tools and rods.
Fishing Gear in Tackle A 4 ff'l.]

To Equip Navy’s Life Rafts

Harrowing experiences of shipwrecked™
men and plane crews forced down at sea
have convinced the Navy Department of
the need to equip its ships and planes with
complete ﬁsh.ing tackle gear, with which

“Living off the sea”
88

is possible with tackle apron

shipwrecked or marooned men will be able ®
to derive food in any waters of the globe.
One kit, weighing three pounds, is to be .
installed on ever y oceangoing vessel, Navy
or merchant marine, of over 3,000 tons, and
will be placed in lifeboats and yafts. A
smaller kit, weighing slightly over a pnumi
will be packed in airplane life rafts.
larger kit includes a 12-pocket apron mtu
which are stowed dehydrated pork rind for
bait, lines totaling 700 feet in length, an
8-inch harpoon head to be lashed to an oar
for a spear or gaff, jigs and spare hooks of
varying sizes, a knife, a collapsible net, a
sharpening stone, and a pair of heavy work
gloves, Included also is a complete angler's
guide, printed on water-resistant Patapar.
The smaller kit contains reduced amounts
of similar equipment.

i
Rock Wool Insulation Anc éred
By Adjustable Gypsum Holder

Retaining holders made of gypsum are
manufactured to hold rock wool insulation
in place in such exposed areas as between

Slot in end of retainer fostens it in place over naoil

rafters, studs and joists. Fireproof and
rotproof, the retainers are adjustable to any
length between 16 and 24 inches, and are
fastened by means of a slot that slips over
a nail. They are said to increase the insu-
lation’s efficiency by preventing its slip-
ping or falling out.

{[ To learn where to buy commercial prod-
ucts described in these pages, see the index.
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Easy for any small boy to make
in the school shop or at home as

a gift for dad on Father's Day

By Bess Livings Lee

D.ﬁD will appreciate this desk set all the
more when he knows that you made
it yourself. The team of elephants that
form the sides of the letter holder curl
their trunks to provide a place for pen and
pencil and wear scratch pads on their
backs for blankets, while the little clown
perched atop a stamp box holds a ealendar
of the perpetual type in a wooden frame.
The elephant pattern given in Fig. 1 must
be enlarged full size on 1-in. squares. This
is quite easy to do by ruling on paper the
same number of squares as are given in
the pattern, then simply drawing in the
outline to eoineide with that shown in the
corresponding square of the pattern. It's
best to saw the two elephants at the same
time so that both will be alike. To saw out
the space inside his curled trunk, you'll
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I X AN
FELT OR PAPER BLANKET

have to drill a small hole so you can insert
the blade. Fig. 2 gives the size of the pieces
to which the elephants are glued and
nailed. The ears are sawed out separately
and pivoted with short dowels. They
should extend out from the body ¥ in. or
so to provide space for a scratch pad on
each side. A red blanket of imitation leath-
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SECTICMAL VIEW

er, felt or stiff paper, having the edges
pinked, is attached to each elephant with
a row of brass escutcheon nails across the
top, after which l-in. strips of matching
material are folded lengthwise and nailed
at each end as shown to take the eardboard
backs of the seratch pads,

The stamp box, Fig. 3, which forms a
base for the calendar, is built up of 1-in.
stock in the manner shown in Fig. 4, the
14-in. bottom being set in last. Note that
a separate piece of Y4-in. wood is nailed to
the underside of the lid to keep it in place.

Beveling is done with the lid in place,
clamping both parts in a vise and sawing
off first the ends and then planing the sides
to correspond. The clown pattern is en-
larged in the same way as was done before,
except on Y&-in. squares, and is cut from
15-in, pine. A small wooden bead forms
his nose and a row of colored thumbtacks
simulate buttons on his suit. A small screw
into each foot fastens him to the box lid.
The calendar frame is sawed out in one
plece and has strips glued to the side and
bottom edges to which cardboard is glued
to form a pocket for the ealendar cards.
Suitable cards can be purchased at most
stationery stores. The frame is attached to
the clown's hands with glue and brads.

Magaza;ne Rack Prnwdes Surface for Writing When Seated

' MAGAZINE

Doubling as a desk that can be supported
on your lap while sitting in a chair, this
magazine rack permits you to lean b;mk
and relax while you write. Although al-
most any similar kind of rack will serve,
the one shown was designed especially for
the purpose. It has one vertical and one
slanted side, and the bottom projects be-
vond the lower edge of the slanted side,
forming a convenient ledge to hold pen and
pencil. When the rack is on your lap, there
is no projecting edge to cause discomfort.
Light plywood or hard-pressed board is
used for the sides and partition, but the
ends should be 3§ or 15-in. solid stock.

[ Excessive use of upholstered furniture
often makes a room seem “stuffy,” but this
can be relieved by use of occasional pieces
of wood furniture such as a delicate ma-
hogany end table or side chair.
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LazY Tong Pm-Up Lamp Extends Over
PRI
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CUT ANDY
BEMD BACK

WIRE MAILS

s

Hung at any desired place in a room, this
pin-up lamp folds to within 5% in. of the
wall when not in use, and extends to 16 in.
for reading, playing cards, ete. Made of
walnut or other suitable hardwood, the
lamp consists of a lazy tong, one end of
which is hinged to a shieldlike wall brack-
et, and the other end to a post that carries
the socket and bulb. To attach the socket
to the post, a short lg-in. pipe nipple is
used, a portion of one end being cut away
after which the resulting tab is bent up at
right angles and screwed to the top of the
post as indicated. The socket is screwed to
the other end of the nipple. The lamp is
hung on two screws, driven into the wall
so that their heads project to fit keyhole
slots in a metal plate which is set flush in
the back of the lamp bracket. In making
the lazy tong, rivet the joints fairly snug
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RIVETED — gx
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Chair

METAL
FLATE
MORTISED
FLUSH

HAIL RIVETED
OVER WASHER

but not so tight that it eannot be folded or
extended easily. Wire nails with small
washers under the peened ends can be used,
for rivets,

—William E. Gass, Jr., Paterson, N. J.

Cork and Pin Hold Small Tidbits

In Canary Cage

Difficulty of
feeding small
pieces of apple or
other tidbits to a
canary may be
overcome if the
food iz impaled on
a pin which is
pushed into a cork
that fits snugly

' D between the wires
of the bird’s cage. If the food is somewhat
zoft, it may be necessary to use a pin hav-
ing a large head so the bird in picking at
the food does not pull it off.
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Raised Letters in Stone Imitated
With Stencil and Cement

COVERED WITH
14" OF CEMENT

FLYWOQOD STENCIL

Lettering that closely resembles that cut
in relief in stone can be made by anyone.
First, eut a stencil in metal of the desired
lettering. Then coat the surface to be let-
tered with thick portland cement and fine
sand, making the coating as thick as possi-
ble, MNow, while the cement iz still soft,
press the steneil into it. Do this very care-
fully so that the cement pushes through
the openings in the stencil. When the lat-
ter is removed, fill the spaces left in the
lettering by the connecting pileces of the
gteneil. If the letters are a little ragged
at the edges, smooth them with a trowel.

Cloth Belt Turned Easily

When making a cloth belt for a garment,
place a length of tape inside before sewing
the belt together, stitching one end of the
tape to the end of the belt as you close the
latter. Then, to turn the belt right side out,
just pull on the free end of the tape and
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slide the cloth back over it and the job is
done. Clip off the tape close to the seam
and keep it for the next belt that you make.

Small Hole in Grease Gun Barrel

Prevents Trapped Air
The annoyance — HEADLESS MACHINE
of having air CHEREW.
trapped in a - "'_“_\t/!ﬁ
grease gun can be A ?:__1; e

avoided by drill-
ing and tapping a [
small hole in the |
barrel of the gun
near the lower
end. Put a screw
in the hole to plug
it while the gun is
in use. When filling it, remove the screw
so air ean escape as grease is pushed in.

Co

= L 2 = * |

Magnet in Crankcase Drain Plug
Collects Metal Particles

To avoid the circulation of metal parti-
cles in the oiling system of an old-model
car or motorcycle, it is a good idea to fix
rigidly in the drain plug of the crankcase
sump a suitable piece of magnetic steel
When doing this, be sure that it does not
stick too far inside the crankcase,

Hasp Screws "Locked” in Place
By Using Screen Staples

Many door
hasps that are fit-
ted with padlock
loops have ex-
posed screw heads,
which c?in be un-
screwed and the
Hasp e hasp removed,

fa making the lock
o ineffective, One
way to prevent

this is to file V-

notches in opposite sides of the secrew holes
in the hasp. Then when the screws are
driven in place the slots in their heads are
turned to register with the notches, after
which screen staples are driven into the
wood through the openings filed in the hasp
as shown. Once the staples are driven
home it is impossible to turn out the screw.

{[Sash pulls always should be provided on

the lower sash of a window for raising it,

because if it is lifted by the top rail, the

oint between the rail and stiles may be
ken, especially if the sash sticks.

POPULAR MECHANICS
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Allention Lo

WINDOW

A LTHOUGH often neglected, windows

need attention just as frequently as

the rest of your home if they are to last and
keep out rain and cold air. If a sash frame
has rotted at the lower corner so that the
tenon is weakened or has broken, it can be
repaired as indicated in Fig. 1. To do this,
remove the sash and make a diagonal saw
cut as deeply as possible at the corner.
Then draw the parts together tightly with
clamps and insert a triangular piece of
sheet metal in the saw cut and nail it in
place, cutting the projecting ends off flush
with the wood. Fig. 2 shows how to repair
a loose, rattling sash. Remove the two out-
er stop strips and replace them with new
ones, making them about Y42 in. wider than
the originals. Rabbet one face of each strip
so that it will fit the groove in the window
frame. Then place the strips with the off-
set face next to the sash frame and drive
them in place. Another way of tightening
loose sash and also of weatherstripping
them is to cement narrow strips of thin felt
to their sides where they contact the stop
strips. Put the felt on the inner sides of
the sash where it is less likely to get wet,
Still another method is to use a few thumb-
tacks instead of felt. This latter method
prevents rattling, but does not seal the
windows against drafts. Moisture collect-
ing in the corners formed where the inner
and outer window-stop strips meet the sill
often is a cause of rotting at these points,
The damage can be avoided by cutting a
short bevel across the inside corner of each
strip as shown in Fig. 3, so that water can
drain away quickly. If you have noticed
cald air coming in around the check rail of
an old window, this can be prevented by
cutting a groove about 395 in. deep in the
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rail of the upper sash and inserting a strip
of felt in the groove, as in Fig. 4. The
felt should project about % in. from the
groove, When the window is closed and
locked, the felt strip will prevent any leak-
age of air or rattling at this point. A com=-
bination of the felt strip just mentioned
and those described in Fig. 2 will make any
window virtually airtight, but still allow it
to be opened and closed without difficulty.

Thin Tubing and Metal Cut Easily

With Double-Bladed Hacksaw

When a hacksaw
is used to cut thin
tubing or metal,
the teeth aften are
broken from the
hlade bhecause of
the thin material.
To avoid this, use
two blades in the
saw frame. This
gives the effect of
both strengthening the cutting blade and
staggering the teeth, thereby providing a
finer cutting edge.

—Joseph Keenan, Fort McIntosh, Tex.
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# . Sobing HOME

2—Tiny shreds from a hard bar of
laundry soap are produced quickly
by scroping the bor ocross three
bottle cops screwed te the waosh-
board. 4—Before slipping clean
eurtains onlo 'nu+ melal rads, ane
housewife forces o toble knife into
the rod to prevent tearing the hems

1—H you live in a house or apartmant whare the
bathroom does not incede o small clothes-drying
rack, a heavy rubber band or cord stretched be-
tween two hooks provides an excellent place to
hang silk steckings and other light garments

3—Instead of cutling a lemon for only a few drops
of juice, just pierce it with a fork and squeesze aut
the desired amount. E—Kniﬂing needles are ear-
ried :l-|:|'Fv|ﬂ1l,l in this holder which consists of two
corks fastened near the onds of @ small dowel

&—"here a pair of drow curtains are operated with
a cord arrangement of the type shown, the wsual
trouble of closing them fightly can be overcome by
simply tying the cord ta the second ring on sach eur-
tain instead of the first one. This permits material
between the rings at the center to form folds and
hang close together when the curtains are drawn

POPULAR MECHANICS




PROBLEMS -

8—A handy roror-blade halder is
improvised quickly from a small
hinge, twa stave baolts being wsed
to lock the blade in ploce. ©OF
eourse, thiz requires a hinge with
hales motching the blode openings.
9—As fresh loundry soop contains
consideroble moisture, unwrap it
ond lot it ”clgl:l” a few week: be-
fore using so that it will lost longer

F—HMext time you clean house, fry rolling the large
rugs diogonally before picking them up. In this
way, they can be corried without buckling or
“breaking” as most of the weight s in the canter
which makes the ends lighter and vasier to suppart

STRIPS OF PAPER

10—When pressing heavy seams, ridges can be
avoided by sliding strips of poper under the loase
ends befora iprehding =] t;:l-rnpr_'nncf I:IUH'I avar the
orea. 11—Improvised from an empty thread spoal,
this handy holder for needles keeps them in order
3" INSULATING

T' , E Fi“‘- ___BOARD,

12—In building @ permanent cobinet for o flatrim
sink ugu'in!.l an outside W|:|||, s a gnl:n:l idea fo insu-
lote the comportment os shown to guard ogainst
undue cooling and freezing of waoter pipes. For best
results, rabbet the bock edges of the cobinet ends
and top so they will fit the insulating panel neatly
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Clothespin Holds Up Draperies
While Cleaning Floor

You can avoid soiling the lower ends of
drapes on a mop if you use a spring-type
clothespin to hold them up when cleaning
the floors. The pins may be painted to har-
monize or contrast with the eolor scheme
of the room. Snapped to the edge of the
curtain behind the drape when not in use,
the pins are always at hand when needed.

Improved Faceplate for Lathe

When the work is removed from a wood-
turning faceplate of the type that has a
serew center threaded into it as shown, the
center nearly always stays in the work.
This makes it necessary either to take hold
of the base of the center with a pair of pli-
ers to turn it out of the work, which ruins
the machine threads, or to cut away enough
of the work with a chisel to get a wrench

=0 FACEPLATE

'_J COUNTEREORED

on the hexagon-shaped shoulder of the
center. This trouble can be avoided by
turning a hole in the center of the face-
plate large enough to permit a socket
wrench to slip over the shoulder. The hole
should be deep enough to bring the shoul-
der just slightly below the surface of the
plate, allowing only the screw portion of
the center to project. In this way, the
shoulder will project above the work, when
the latter is removed, so that the center
can be turned out of the work with a
wrench.—J, 0. Cavanaugh, Portland, Ore.

Make Your Own Masking Tape

If you need masking tape to cover por-
tions of some work while painting it, you
can make the tape inexpensively by using
heavy manilla paper coated on one side
with an adhesive consisting of cabinet
maker’s glue, 1 oz, dissolved in hot water,
1 pt., to which is
then added yellow
laundry soap, %
cake. When cool,
this mixture pro-
vides an adhesive
that will stick
tightly to the
work, wvet permit
the paper to be
pulled off easily
when desired. After the paper has been
removed, the adhesive sticking to the work
can be washed off with clear cold water.

STRIF

Good Stake to Support Plants

Tall-growing plants, such as tomatoes,
dahlias, giant zinnias, and others need to
be supported by staking before they reach
ultimate growth,
One simple way of
doing this is by
means of a wood-
en stake, which is
driven into the
ground near the
plant, and a loop
of heavy wire

around the
plant 18 or 20 in.
above the ground,
the free ends of the wire being forced
through small holes drilled near the top of
the stake. If possible, the stake shuuhf be
driven at the time the plants are set out in
the garden to avoid damage to the roots.

@[Sewed on the inside of a trouser cuff
flush with the edge of the cloth, a small
strip of leather or chamois skin will pre-
vent fraying.

POPULAR MECHANICS



This Wheeled Shopping Basket Has Many Uses

i FER

Women members of vour family
will find many uses for this sim-
ple, inexpensive cart. It is ideal
for hauling groceries from the

store, for carrving wet clothes from the laundry to the
drying line, and it can even be pressed into service as
a portable refuse container. If two or three baskets
are kept on hand, they ean be interchanged, thus mak-
ing cleaning unnecessary for different uses. To make
the cart all you need is a pair of small wheels and
axle, and a fruit or vegetable basket like the one
shown, On the eart shown above, the chassis from a
small tricycle was used and a handle from a discarded
lawn rake, shortened to suit, was attached by bolting
it to the trievele chassis. A hand grip on the end of the
handle was made from a piece of flat iron. Two coats

of paint give the cart a neat appearance.

—Raobert J. R. Rockwood, Pasadena, Calif.

Simple Irrigating System to Keep Your Garden Growing

By using this simple irrigating system to
water your garden you not only save time,
but you also save water, as there is less
loss from evaporation when you irrigate
than there is when you sprinkle with a

HOLES SPACED
ABOUT 187 APART

hose, Sprinkling, of course, requires your
constant attention, which is not necessary
when you irrigate. To install the system,
all you need is a suitable length of 3j-in.
pipe, which is capped at one end and pro-
vided with a fitting at the other to take a
garden hose. Wood blocks support the
pipe, which has 15-in. holes drilled in one
side to direct the water into trenches be-
tween the rows. After irrigating, fill the
trenches immediately with soil to keep the
sun from drying out the wet ground.

Freezing Restores Lettering Brush

Chisel-pointed
lettering brushes
that have been
neglected or
abused until the
bristles refuse to
respond to ordi-
nary treatment for
restoration often
may be reshaped by dipping them in water,
shaping them and then freezing them in
the ice-cube compartment of your refrig-

erator. The brushes should be allowed to

remain frozen a day or two.

LETTERING
BRUSH

a7
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PION EER

Copy of o rugged chair fashioned
by pioneers of the Dhio valley in
1827, and still in daily use. Simple
design makes it easy to duplicate
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CHAIR ladts a lifetime

By Alexander Maxwell

REPRESENTING the design of no
one cabinet maker but rather the
incorporated designs of many, the
guaint chair shown in Fig. 8 is typical
of those fashioned and used by the set-
tlers of the Ohio Valley. Like most early
pieces of furniture, the plain ruggedness of
this chair makes it easy to reproduce with
few tools. And, if care is used in fitting the
parts together, it will last a lifetime.
Maple, birch and mahogany are the best
woods to use. Start by making the seat
first, For this you will have to glue and
dowel together edgewise three pleces of
134=in, stock to build up the 16-in. width
required. Place the pieces so that the grain
of each runs in the same direction and use
a waterproof resin-type glue to assure
strong joints. Fig. 1 shows the plan of the
seat. You will find it easier to carve the
dip in the seat before bandsawing as the
contour of the dip is drawn on the straight
edge of the work. Using a chisel, block
plane, spoke shave and a scraper blade,
the seat is worked down to the guide lines
as shown in Fig. 2, after which the front
and back edges are rounded according to
Fig. 4 and then the seat is given a good

JULY, 1943

BIT CUT T SAME ANGLE OF

GUIDE LEG SPREAD
SLOT ™~ &(//
o i

) CENTER LINE
'~ OF HOLE TO
BE BORED

(@ sorinG G BASE BLOCK WITH BEVELLD

STEF TO GIVE RAKE ANGLE

sanding. Referring back to Fig. 1, yvou now
lay out the position of the holes for the legs.
Boring these to provide the right spread
to the legs is simplified by using a jig like
the one detailed in Fig. 10. Each end of it
is eut and grooved at an angle of 98 de-
grees, which represents the sideward
spread or slant of the legs. See Fig. 17.

In use, the bit iz held in line with the
slanting end by a grooved block which fits
around the hit shank and over the end of
the jig as shown. This block will do for
both ends of the jig. To give the bit the
correct backward rake for boring the holes
for the back legs, a base block is required
having a rabbet cut in it at a 102-degree
angle. This block is placed under the jig
to which it is clamped with C-clamps and,
in turn, the two parts are elamped to the

09
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seat across its width as
shown in Fig. 11. As
the front legs slant
only sideward, the use
of the base block un-
der the jig is not nec-
essary in boring the
front holes. The leg
holes, being 1'% in. in
diameter, require the
use of an expansive
bit, although if one is
not at hand the holes can be bored with
a 1-in, bit and the leg tenons turned ac-
cordingly. Watch to see that the spur of
the bit does not pierce the top surface of
the seat.

Now you are ready to turn the legs and
the other parts needed to complete the
chair, Fig. 7 gives thelr size. Duplicate

beading on the legs and posts should be

matched as nearly as possible, using cali-

pers as shown in Fig. 6 to transfer the

contour of one to the other. After yvou
have the legs turned, their tenons are slot-
ted as shown in Fig. 5 to take short wedges,
which should be slightly wider than the
slot to spread the latter when forced into
the seat. In driving the legs in place as in
Fig. 9, follow these progressive steps: First,
bore the two front legs to take the front
rung, referring to Fig. 3 for the exact loca-
tion. Glue the rung in the holes and drive
the legs-as a unit into the seat. When dry,
bore the front legs for the side rungs. These
are at right angles o the legs and run par-
allel to the seat. Next, glue the back rung
to the back legs, then the side rungs to the
front legs. Finally, drive the back legs into
the seat, springing in ihe glue-coated ten-
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ons of the =zide rungs as you go.
You probably will have to trim
a little off one of the legs to
make the chair stand level, as it
is almost impossible to drive
each leg in the same distance.

Ta bore the holes in the top
of the seat for the back posts,
the slanting ends of the jig will
have to be recut to an angle of
895 degrees, and another base
block having a 100-degree rab-
bet will be needed to give the
desired rake to the chair back.
The curved back and rail can be
cut economically from blocks
of 34 and Y%-in. stock respectively, built
up in the manner shown in Figs, 12 and
13, although if you are able to get stock
of the right thickness, they can be made
in one piece. Glue one lift at a time,
clamp and let dry before adding the next
one. The radius is then drawn on the cdge
as shown and the work is bandsawed,
scraped and sanded smooth. The front
edge of the curved cap fits flush with the
inside face of the back and is shaped as
shown in Figs. 14 and 15 after being glued.
The chair back is assembled by first driv-
ing the three spindles into the seat and
then gluing the rail to the upper ends.
After this, the post tenons are fitted with
wedges as used in the legs and the left-
hand post is driven in place, the rail tenon
being sprung at the same time into the
mortise provided for it. Do the same for
the right-hand post and place a bar clamp
across both. Fig. 16 shows how the upper
ends of the post are notched for the curved
back piece, the screws being concealed
with wood plugs,

Much of the Ohio Valley furniture was
stained a dark red to look like African ma-
hogany and ornamented with fine gold and
green hair stripes before being varnished.
A stepped maul stick like the one shown in
Fig. 19 will help guide the brush in strip-
ing the chair. A coach striper's dagger
brush is preferred, although a fine water-

FLOWER DESIGN | |
OM CEMTER RAIL |
CAM BE A TRANSFER|
OR HAMD PAIMTED |

20) R s

color brush will do. Practice on scrap
work first, and see that the gilt is thin
enough to flow freely. Try to complete the
stripe in one long even stroke, guiding your
fingers from the elbow. There is one green
stripe on each front leg and on each post,
also a band of green encircling the seat.
The rest of the striping is done in gold. Of
course, if you prefer, you can leave the
striping off entirely and apply just a floral
design to the ecenter of the back rail for a
touch of decoration as shown in Fig. 20, If
a varnish finish is applied, rub down each
coat with extra-fine steel wool and finish
the last one with rottenstone and oil, after
which apply wax and polish to a high luster.

Screened Base Keeps Automatic Chicken Waterer Clean

To avoid the unsanitary conditions
caused by poultry splashing water from
their automatic drinking fountain, one
farmer uses the base shown in the photo.
It consists of a framework of 1 by 4-in.
stock covered with heavy wire mesh, When
the fountain is placed on the base, poultry
must stand on it to reach the fountain and
any water splashed out runs down through
the wire where it quickly soaks into the
ground and cannot be trampled into mud
by the chickens. This keeps a sanitary
condition around the fountain.

JULY, 1943




Billfold Is Worn Inside Trousers
To Guard Against Theft

E ETF!CIHG

CORD

WATCH-CHAIM

BILLFOLD 'WORN
IMSIDE TROUSERS

When working late at night, one collector
guards against the possibility of having his
zipper-type billfold stolen by wearing it
inside his trousers as shown, This is done
by fastening it to a strong cord fitted with
watch-chain snaps, an eyelet in each end
of the billfold providing a solid place in
which to hook the snaps.

Stops on Dog’s Run Wire Prevent
Leash Wrapping Around Posts

If you have a run wire stretched be-
tween two posts so that your dog can get
exercise and wvet be tethered, the dog can
be prevented from wrapping its leash
around the posts as shown. Two insulators
tied into the wire stop the leash and pre-
vent the dog from reaching the posts.

Jointed Pony Serves as Model
To Draw Lifelike Silhouettes

Besides being just a toy, this jointed
pony and cowboy will be helpful in draw-
ing horse silhouettes in lively, lifelike
poses. The jointed parts are made to work
snugly so that the pony will hold his pose
when laid on paper and traced. The result-
ing outline, although somewhat rough, will
give the approximate shape, making it
simply a matter of blackening in the figure
to make it a silhouette. Working from pat-
terns enlarged full size from the squared
profiles given at the bottom of the opposite
page, vou first cut out the central section
or core of the body, including the neck,
head and tail. The body is built up by glu-
ing J4-in. pieces to each side of the l3-in.
core, applving glue to just the surfaces of
the core that are fixed and seeing that the
glue does not work into the joints. The
l5-in. pieces covering the outside of the
body are cut to exactly the same shape as
the %5-in. pieces, except that no cutouts are
made for the legs. All five sections com-
prising the assembly are pivoted at the
center hole, The ears are a separate unit
so that they can be moved. The saddle is
carved as detailed, although if the pony is
to be used mostly for drawing, the saddle
can be omitted. When attached at the an-
gle shown, the cowboy’s legs will clamp
him on the pony.

Keep Paper Away From Funnel
When Filtering Solutions

The next time : |
you use filter pa- | ;
per in a funnel to
clean solutions
and they seem to
pass through the
paper too slowly,
push three stirring
rods between the
sides of the funnel
and the paper.
This will keep the
paper from touching the sides so that the
liquids will pass through it more quickly.

WRITE FOR POPULAR MECHAMNICS!

Readers are poid cash for ideas printed on these
pages. You too may know of a simpler, faster
or better woy to do some daily chore about the
home, farm, office, shep or garage; an aid te
amoteur photogrophers, model mokers, work-
shop fans, car owners, hobbyists, ete. Just send
a short but complete description plus a sketch
or Phuia to the Homecraft Editer of Fupuldr Me-
chanies. Checks sent promptly for accepfed ideas.

POPULAR MECHANICS



SMUG
| FIT AND
RIVET

EIT BEMNT FROM
PAFER CLIP

"n
! M .ﬁ..(l': b

A
D

CUT our

il

et
]

| FRONT ;fle |

-__|_ Lol

FEAT PORTIQNS 3

PREVEMNT .
— JDINTS BENDING ——

1M WRONG
CHRECTION
]

BRIDLE |
| PAINTED |
SR .o} |

CREAM WITH

STREAK DOWHM
FROMNT
-.P.M.CIMIHG:

JULY, 1943



Small CABINET-TABLE
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Just the thing where living quorters are compact, this
space-saving dinette table has o built-in chest of
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Wooden Bar Clamps Assembled

From Scrap Pieces in Shop

Next time you need a couple of clamps
and metal ones are not readily available,
a pair of wooden ones can be assembled
quickly by screwing hardwood blocks onto
1-in, pieces near each end, as shown. Of
course, the blocks should be spaced to ac-
commodate the work at hand, after which
suitable wedges are cut to apply pressure
by driving them in place. Note that the
ingide edge of one corner block on each
clamp is cut at an angle to correspond with
the wedge intended for use in this position.

Stopping Water-Pump Squeak

If the water pump on your car continues
to squeak in spite of proper lubrication, try
placing a tablespoon of liquid soap in the
cooling system. This is not enough to cause
foaming, but usually will prove effective
in quieting the pump.

Simple Gauge for Fuel-Oil Drum
Indicates Present Supply

Limiting sup-
plies of fuel oil
made it necessary
for me to keep a
careful check on
the contents of my
storage drum at all
times. To do this,
I assembled a
gauge by drilling
two holes in the
drum cap to take
the ends of a U-

shaped wire. These wire ends were then
soldered to a small tin box, which had al-
ready been sealed by flowing solder along
the edge of the lid. With the cap in place,
the box floats on the surface of the oil,
leaving the loop end of the wire exposed
to indicate the fuel level in the drum.

—G. E. Hendrickson, Argyle, Wis.

Calking Compound Seals Joint
Between Sink and Edging

When applying
either metal or
plastic edging to
built-in sink tops,
one carpenter
runs a line of calk-
ing eompound into
the corner of the
edging as shown.
When the edging
is screwed in
place, the com-
pound spreads
and effectively seals and waterproofs the
joint between the linoleum and wood. In
addition, water is prevented from running
under the edging and down to the floor.

f .- "

CALKING
COMFOUMD

METAL o )
SINK EDGING

This Stapling Guide Saves Time

One office worker who often had to sta-
ple large numbers of papers together did
the job uniformly and saved time and labor
by using a guide board like the one shown.
It is made from l-in. stock and is fitted
with adjustable guide strips for holding the
papers stacked uniformly. Three notches
at one end permit slipping the stapling ma-
chine over the edges of the papers,

POPULAR MECHANICS



Model-Railroad Track Layout Built in a Chest

During the past several vears I have
lived in small apartments where lack of
space made it rather difficult to work at my
hobby of model railroading until I built
this chest. It provides a 54 by 72-in. track
layout in two sections, one of which is
stored inside the chest when the equip-
ment is not being used. The chest consists
of a wooden frame paneled with 14-in, ply-
wood or hard-pressed board. One szection
of the track and scenery is placed in a well
al the top, and the other is built up on a
leaf that ean be removed and slid into a
compartment under the well. The leaf has
three holes spaced along one side to fit over
three fixed dowels in the rabbeted edge of
the well, and is supported at the outer edge
by two folding legs from a card table, cam-
like hold-downs being used at each corner

JULY, 1943
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of the well to keep the leaf from slipping
off the dowels. Shelves or drawers under
the leaf-storage compartment provide
storage space for rolling stock, tools and
other equipment. Notice that all the high
scenery, such as mountains, tunnels, ete.,
is built on the well section of the track lay-
out, and the low scenery is built on the
shelf section to awvoid interference when
slipping it into the storage compartment
of the chest.

—Frank L. Wilson, New York City.
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Canoe Searchhght Rotated by Turning a Crank

Rubber Band Provides Tension
To Remove Inner-Tube Patch

A tire repairman uses what he calls a
“third hand” to aid in removing old repair
patches from inner tubes. It consists of a
stout rubber band and hook which are sus-

pended from the wall just above his tube-
repair bench. As soon as one edge of the
patch has been loosened, the hook is used
to pull it back so that the operator can use
both hands to hold the tube and cut it
smoothly away with a knile.

[ Adhesive tape can be removed easily by
spreading over it a little oil of wintergreen,
which penetrates the tape and loosens the
adhesive.
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When canceing at
night, this searchlight,
which can be rotated by
means of a crank located
within easy reach from
the paddling position, en-
ables you to observe the
shore line without turn-
ing the canoe as would be
the case if the light were
stationary. Any auto
headlight or spotlight can
be used for the purpose,
and is attached to a ver-
tical shaft which passes
through a hole drilled in
the nose block of the ca-
noe. The shaft also passes
through a block fitted
under the nose block, and
is fitted with a collar at-
tached with a setscrew to
hold the shaft at the de-
sired height. The lower
detail shows the pulley-
and-crank arrangement by which the
searchlight is turned, the rope passing
through screweyes driven into the gun-
wale. A small storage battery is fastened
to the canoe with elamps, which prevent
losing it in case the canoe is upset, and a
switch iz located near the erank. The
switch is cut in one of the lines leading
from the battery to the light as can be seen
in the circuit diagram,

—L. B. Robbins, Harwich, Mass,
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Slanted TrellisSupports Tomatoes

To keep his tomato plants from sprawl-
ing over the ground, one gardener uses
slanting trellises or racks like the one
shown. This sup-
ports the plant
above the damp
ground through-
out the growing
season and makes
the fruit more re-
sistant to disease
by allowing sun-
light and air to
reach it. The racks
are 6 ft. long and
each ordinarily
supporis two plants. Two legs, attached
with serews so that they fold flat, support
the trellis at an angle of about 40 degrees.
The plants are tied over on the rack when
they are about 15 in. high. Rows are run
east and west and the racks are placed on
the north side of the plants.

POPULAR MECHANICS




LOWEST
SECTION OF |
DOWNSPOUT |

W. C. Lammey

Y REPAIRING the guiters on your
home so they will last longer yvou are
not only extending the life of these fittings,
but of the house as well. Water running
from a leaky gutter or down the siding
washes away the grade around the foun-
dation, seeps into the basement, causes un-
due settling with resultant cracks in plas-
ter, sticking windows and doors, and
warped roof and framing.

It's a good idea to check the whole gutier
system with a level as in Fig. 1 and to cor-
rect any sags or low places that may have
been causzed by an overload of ice or a
snowslide from the roof. If water stands at
any peoint, it is only a matter of months
until the metal is eaten away by rust. If
vou find low spots where rust has already
appeared, or a leak has started, the gutter
should be straightened and repaired im-
mediately. Fig. 3 shows one effective way
to stop a leak. First, coat the area over and
about the leak with a knife-grade calking
compound. Then eut a strip from smooth
roll roofing and coat the back, or “down”
side, with the same material. Press it into
place and seal the edges as indicated.
Build up the bottom of the gutter to the
level of the patch with the compound so
that water does not stand. If calking com-
pound is not at hand, any liquid roof coat-
ing will serve as an adhesive,

Another thing to note while you're going
over the system is the condition of the ce-
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17X 17 STRIP
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17 X 4" STOCK,

ment seal around the end of a down-
spout leading into a tile drain. If the
seal is broken, pry out the loose
pieces, coat the end of the dewnspout
with roofing cement or tar, and wind
a “ring” of wire around the spout as
at A in Fig. 2. Trowel the bell of the
tile about half full of a fresh mix of
cement, then force the wire down
into it. Then add more cement, trow-
eling firmly and building up slightly
above the level of the tile.

Flaces where rust usually is found
in downspouts and elbows are indi-
cated by B and C of Fig. 2. A tem-
porary repair for the elbow is to paint
the inside with a roof coating as in
Fig. 5. A knife-grade roof cement or
calking compound applied with a
putty knife will stop small leaks in a
downspout as in Fig. 15.

Where fittings are beyond reason-
able repair, it is best to provide sub-
stitutes. A 6 or 8-in. beard with two
or three 34-in. grooves cut %4 in. deep
in one face as in Fig. 4 is surprisingly
effective as a gutter for comparative-
ly short runs. Such a gutter can be
spliced up to a length of 30 ft. as in
Fig. 12. Hung straight and adequate-
ly supported on strips serewed to the
cornice, this type of gutter will keep
most of the water away from a build-
ing during even the heaviest show-
ers. The amount of fall need not be
more than 1% in. in 30 ft. The exact
amount of the fall is not as important,
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however, as is hanging the
gutter straight through-
out its length. When
metal downspouts are beyond
repair you can make good sub-
stitutes from 1 by 4-in. pine as
in Fig. 12. Admittedly crude com-
pared to regular fittings, they will
conduect water away from the foun-
dations until such time as regular down-
spouts are available. Details show how to
make and attach them to the wall and gut-
ter. No dimensions can be given as each
installation must be cut to fit individually.
Figs. 7 to 11 inclusive show various gutters
made by serewing two 1 by 4-in. or 1 by
6-in. boards together as in Fig. 6, and the
methods of hanging them on both open and
boxed cornices. While these simple de-
gigns are recommended only as temporary
substitutes, they are patterned after in-
stallations that have been used in the past.
In making any of these installations, use
white lead in all butt and angle joints and,
as an added precaution, use gun-grade
calking compound applied with a gun, in
all corners. Of course, all parts should be
painted at least two coats.

If there is a scarcity of lumber of the
required dimensions, Figs. 13 and 14 show
how a temporary gutter can be made from
strips of roll roofing and a few scraps of
lumber for braces, ends and supports. By
cutting a square hole at one end, a wood
downspout, made as in Fig. 12, ean be fit-
ted to the curve and nailed in place, using
roofing cement in the joint. The upper edge
of the roofing =trip is forced under the
first course of shingles. However, it can
be nailed to the cornice face board just
under the shingles. Put up with some care,
such a gutter will last for a number of

years, but is recommended only as a tem-
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porary affair. Another one, shown Fig. 17,
makes use of a single board set edgewise
at right angles to the roof on the second
course of shingles. It cannot be recom-
mended for roofs of large area and steep
slope as a snowslide or the collection of ice
may break it away. Rather, it serves best
on the lower-pitched roofs of cutbuildings,
garages and porches. Some fall is desirable
and iz obiained by placing the board at an angle with
the shingles. It is held in place with a number of
braces notched over the shingle butts. The braces
are nailed to the roof. Should the gutter be removed,
the nail haoles must he filled with roofing cement.
The circular detail shows how to attach a wood
downspout to the overhanging end. Figs. 11 and 16 .
show other variations of this type of gutter. In mak-
ing these assemblies, where much depends on the
tightness and strength of the joint, use screws if they
are obtainable in any suitable size. Serews have the
advantage that when you take down the assembly to
replace it with regular fittings, vou can do so easily
without damaging either the materials or the build-
ing. Fig. 18 shows how small strips of sheet metal, if
available, can be used as supports for long runs of
wood downspouts, making a somewhat neater instal-
lation than the wood brackeis shown in Fig. 12

Figs. 20, 21 and 22 show recommended methods of
making the necessary spliced joints, downspout con-
nections and mitered corners of all wood gutters.
The details show a common shape of the ready-made
wood gulters and how they are blocked away from
the cornice. Rectangular metal downspouts are gen-
erally used but where these are unobtainable a wood
downspout can be installed temporarily.

Hanging metal gutters exposed to wind and winter
ice begin to sag and swing loose in time. Generally
this means that the nails holding the wire or strap
hangers, especially the former, have loosened and the
hangers are cutting into the shingles, allowing the
gutter to sag in places and also to swing or vibrate in
high winds. One way to remedy this trouble is to
work a square of compesition under each hanger and
drive the nail in tight, as at A in Fig. 19. Hanging
gutters which tend to sway in high winds can be
hraced as at B. Bevel a wood strip to suitable width
and attach it to the cornice board with screws. Then
drive nails through the gutlter into the strip.

POPULAR MECHANICS



Play Machine Gun Produces Realistic Sound

SECTIONAL WIEW
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Stuttering its tat-tai-tat
challenge as you charge the
enemy positions, this toy
machine gun realistically produces the
noise of battle desired by the junior soldier,
To make it vou will need a 2-ft. length of
bamboo that is at least 1 in. in diameter
and has the joints spaced not less than 8 in.
apart, Trim one end for the stoek, which is
steamed and bent to the shape indicated.

....

Cut away a portion of the
underside of the center sec-
tion and noteh it for the
ratchet bearings. Three bam-
boo splints are inserted be-
tween parts of a split plug,
which then is forced into the forward end
of the barrel. The gplints are of varying
lengths so that the ratehet engages only the
longest one, the hollow barrel serving as a
sounding box. Pins on the ratchet are
pieces of a nail. A bamboo cover iz taped
over the opening beneath the mechanism.

Simple Way to Prevent Theft of Auto Tires and Wheels

J WREMLH
lk—hﬂ T
N

TATERED
[

HEX TURKED OFF

Te ent anyone from easily removing
wheels and tires from my ecar, which has
stud bolts instead of the usual bolts and
nuts, I removed one stud bolt from each
wheel, drilled a #e-in. hele through the
head and then turned off the flat portions
to make it round, When a wheel has to be
removed, I slip a short pin into the hole
and use a slotted wrenech. For wheels with
regular nuts, round one nut, then drill
three holes in its face. To take off a wheel,
use yvour regular wrench and a nut with
three projecting pins to fit the holes in the
round nut.—H, W. Stamper, Richmond, Va.
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Sprocket Gear on Broomstick
Used as Gun Stand

SPROCKET [fi
GEAR

To keep trap-shooters’ guns conven-
jently at hand, the manager of one club
uses a discarded sprocket gear which is
driven onto a length of broomstick, The
stick is pointed so that it can be driven
into the ground easily.

Pictures Shifted Under Stencil
Without Loosening Edges

When small pic-
tures are taken
from catalogs or
newspapers for
use as illustrations
on aduplicating
gieneil, the posi-
tioning of each one
is frequently diffi-
cult as the stencil

the pictures. To simplify this task, merely
glue the pictures onto separate strips of
Cellophane, which permits them to be in-
serted under the stencil and moved tv any
desired position without loosening the
edges. Also, as the pictures are glued un-
der the Cellophane, the tracing stylus cuts
cleaner lines against this surface.

Painting Water-Softener Tanks

If vou have a water-softening tank in
your basement that is rusty and unsightly,
its appearance can be improved by coating
it with asphalt roof paint. This paint comes
only in black, but this is much better than
the encrusted, scaly appearance of a rusty
tank, The salt brine used in cleaning the
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filtering materials of the tank is very cor-
rosive to metal and will destroy ordinary
paints and enamels quickly. Even the rust
inhibitive paints like red lead and iron
oxide types that are effective in preventing
rust on metals in most cases are unable to
prevent rusting of the salt-coated soften-
ing tanks in hasements where the air usu-
ally is very humid. Before applying the
asphalt paint, clean the surface of the tank
thoroughly, chipping off all rust scales and
then going over the surface with a wire
brush.—F, N. Vanderwalker, Flossmoor, I1L

Toe Inset of Under-Sink Cabinet
Rabbeted to Take Linoleum

When building
in a cabinet for a
sink be sure to
rabbet the lower
edge of the verti-
cal member which
forms a part of the
toe inset at the
front. This allows
vou to slip the
floor covering un-
der the edge,
making a neat job
without the necessity of nailing quarter
round in a position where it is difficult not
only to nail but to remove.

Letters Sealed With Nail Polish
Cannot Be Steamed Open

e =i

If you want to be sure that your letters
cannot be opened by someone steaming
them to soften the glue on the envelope,
seal them with fingernail polish. This is
moistureproof and no amount of steaming
will soften it

@[Vaseline will prevent drawers from
sticking if it is rubbed generously into the
wood at the contacting points.

POPULAR MECHANICS
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MEDE entirely of tough light eard- II 5.

board and paper, these unusual hat
stands have a lifelike appearance, even
to the tresses and evelashes. In all the
designs, a piece of flesh-colored card-
board is rolled to a slightly tapered cylin-
der to form the neck; then the face, of the
same material, and the hair are attached to
the neck with cellulose tape. The necks
and the faces are all cut to the same size
and shape, but the hair and features can
be varied as indicated. Shiny black or
brown paper is used for dark hair and light
brown or gold paper for blond, although
white-'fme shavings make perfect plati-
num-blond curls. In assembling a head,
the face is attached to the neck by a piece
of tape across the top only. Then the hair

JULY, 1943

is fastened to the top at the back and the
curls are attached to the underside of the
hair and face pieces. Curls at the top of
the head are fastened to the inside of the
neck eylinder and are kept from unwind-
ing by running cellulose tape through
them. The nose is bent V-shaped so that it
extends about 3% in. beyond the face, and
the tabs are bent under and glued. The
eyes and lips may either be painted on or
cut from paper. Eyelashes are strips of pa-
per slit af:mg one edge and pasted in place,
and then curled upward.
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Three excellent designs—one incor-
porates a drinking fountain, another
an incinerator, All can be built in-
expensively of field stone and some
old pipe, angle iron and sheet metal

lT'S LIKE having an extra room to
have a fireplace in your yard. The
added enjoyment and diversion that
vou get in preparing and serving meals
outdoors hrings restful relaxation
from daily routine. Any one of these
fireplaces can be built at little cost,
using common field stone and resort-
ing to the scrap pile for the few pieces
of metal required.

The fireplace shown in Fig. 1

L2 has the added feature of a

4

built-in fountain. It looks
especially well when built on a
slight terrace, as the retaining
wall of field stone appears as a
part of the fireplace and at the
same fime provides a place to
sit. The cutaway view in Fig, 2
shows the general construction.
Besides the field stone and
about half a sack of cement, a
few firebrick will be needed for
a fire wall, which is laid as
shown in the sectional view to
form a smoke shelf. The latter
is recommended for tall ehim-
neys such as this one and as-
sures good draft. In forming the arched
opening of the fire pit, a wooden form will
be needed to support the stone until the
concrete has hardened. Notice how the
flue opening at the top of the chimney is
shaped to take a lift-out spark screen. A
grill of flat-iron strips which can be re-
placed with a hot plate, rests on lengths of
angle iron anchored to the stone with ex-

pansion bolts. This is done by drilling

holes in the stone and fit-
ting them with threaded
sleeves which expand
when the bolts are drawn
up tightly.

The fireplace shown in
Fig. 3 incorporates an in-
cinerator at one side over
which a hot plate is located.
Besides this, it has a rack
across the front on which
to hang kettles, a wide con-
crete work shelf and hooks
in the fire pit for bean pots.

POPULAR MECHANICS
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Separate flues for the fire pit
and the incinerator are fitted

the eireu
capped with spark sereens the
same way as done before. The
incinerator and the flue leading
to it are built around wooden
forms similar to the ones shown
in the cutaway view in Fig. 4,
after which the forms are
knocked out before covering
the top with concrete. As was
the case in the first design, a
wooden form’ will be needed
here also, to support
the arched opening of
the fire pit. Note that
the hot plate has a
grease drain which ex-
tends out the back as
shown in the detail to

fire and clean-out
openings of the inecin-
erator. These, of

KITCHENS 172

with dam;lmers as indicated in
ar detail, and are

the left of Fig. 4. 0ld i
cast-iron stove doors
can be utilized for the WOOD FORM
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course, should be at hand
before beginning work so
that the size of the openings
can be made to correspond.
If stove doors or sheet steel
cannot be found, suitable
doors to serve the purpose
temporarily can be shaped
of slate shingles as shown in
Fig. 5.

The third fireplace shown
in Fig. 6 and detailed in Fig.
7, is built on a eoncrete base
and its chimney is supported
above the firebox by a piece
of heavy angle iron. Stone
can be conserved by filling in the center
portion below the firebox with concrete as
indicated in the sectional view. The inter-
changeable hot plate and grill rest on an-

Raising Driver’s Seat Gives

ADJUSTABLE
FRONT SEAT

a ¥ " [ . " g "
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: gt A — & % & FLUE
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IROMN GRILL
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gle-iron ledges which are anchored
flush in the edge of the concrete top.
Where angle iron is not available,
several bolts can be embedded in
the edge of the concrete when it is
poured so that they extend to support the
plate or grill. The latter is built up of strips
of flat iron which are drilled at the ends
and center to slip over ¥j-in. rods.

Better Vision Ahead of Car

In order to see the road better ahead of
his car and also to adjust the angle of the
driver's seat more to his liking, one motor-
ist raised the front of the seat. To do this,
wedged-shape blocks were bolted under
the seat tracks as indicated, making the
front ends of the wedges 2 in, thick and the
rear ends 1 in. thick. In this way, the angle
of the track changes the angle of the seat
as the latter is moved forward. On long
trips, shifting the seat backward or forward
at intervals tends to reduce tiredness from
gitting in one position. Temporary blocks
placed under a seat for a week or two per-
mit drivers to determine the changes that
afford the greatest driving comfort.

POPULAR MECHANICS
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Froducing @ siriking decorative effect ogainst
the side of yeur heme or gorage, this unuswal
fountain and illuminaoted pocl, enhanced by
orborvitae and other shrubs, con be buillt ot
little cost. Stone or old brick, painted white, is
used for the center eolumn which conceals the
woler pipe. Excavation for the pool should be
ebout 14 in. deep so that o 4-in. bed of gravel
or cinders can be ploced under the concreto ta
prevent domage during winter by heaving of
the earth. The ovarflow pipe is installed 1o
drain into the sewer. It is important that the
bottom and sides of the pool be poured os one
unit 1o prevent o joint where they meet. The ger-
geyle or fountain head may be cast of comant in
a ploster-of-Paris mald taken from a clay madel
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Tent Flies Held Open or Closed
With Fishline Sinkers

Flies of a tent can be kept opened or
closed by using heavy fishline sinkers,
which are attached to the corners with
large safety pins. If sinkers of sufficient
weight are not available, small tobacco
sacks filled with sand will serve.

Avoid the Use of Blotting Paper
On Legal Documents

According to the U. 8. Bureau of Stand-
ards, blotters never should be used to dry
signatures on important legal documents
and state papers. Removing of the ink by
blotting shortens the life of the writing.
When signatures are required fo remain
legible for many years, the ink should be
allowed to soak into the paper and dry.

Altering Common Door Latch
To Make Secret Lock

Here is a simple
method of altering
a common rim or
mortise door lateh
to convert it to a
secret lock. First,
set the knobs as
far apart as possi-
ble on their shaft
and put a coil
spring behind the

o e S one on the inner
AT R surface of the

TR door. Then deter-
mine the portion of the knob shaft that is
inside the balt lever and file this portion
round so that it will turn inside the squared
lever. In this way, anyone not knowing the
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secret will turn the knob on the outside
but the latch will not work. However,
when you pull on the knob to bring the
squared section of the shaft into the bolt
lever the lateh will worle.

Simple Method of Holding Cable
To Cut It With a Hacksaw

A length of ca- —
ble can be cut eas- M;ﬂ?\?
ily with a hacksaw =" — =7
by clamping itina
vise as shown.
Two hardwood
blocks having V-
grooves cut in
their centers are
placed between
vise jaws to aid in
gripping the cable.

M| casLE §
V-NOTEHES =

Wet Tires Marked With Talcum

Annoved by the difficulty of making
legible marks on wet tires of cars to check
their parking time, a police officer em-
ployed a sifter tube of tire taleum. This
was attached to the end of a cane or stick
by means of a stout rubber band and is
used as a mallet to mark the side of a tire
quickly without stooping.

Peening Repairs Stripped Threads
In Aluminum Cylinder Head

When the threads in the spark-plug hole
of an aluminum evlinder head had been
stripped and there were no tools available
for reaming and retapping the hole, an
emergency repair was made by peening
the upper part of the hole slightly with a
punch and hammer. One man held the
head on a block of metal, while another did
the peening—C. E. Packer, Chicago.

POPULAR MECHANICS



Photos of Small Objects Made W1th Any Camera

.

Ovwmners of cameras not fit-
ted with double-extension
bellows can take closeup photographs of small subjects
by placing a condenser lens in front of the camera lens.
If your enlarger has condenser lenses, one of these can
be used or you can purchase a secondhand condenser
at a photographic supply store. The camera lens is
placed in direct contact with the condenser lens, and
the subject is placed about 4 in. in front of the latter.
For best results the camera must be placed so the axis
of its lens coincides with the axis of the condenser
lens. By moving the *\ul‘l]u_l and focusing the camera
while watching the image on the ground glass, the
sharpest point of focus can be found. After focusing,
the camera lens is stopped down to its smallest aper-
ture for greatest depth and detail. Photos of small ob-
jeets, such as the 11%-in. glass figure illustrated, and
the carved head, can be reproduced in considerable
detail when enlarged.

Trimmer Attachment Gives Photo Mounts Beveled Edges

= O Edges of small pieces of mat board on

‘ which photographs are to be mounted, but
>~ which are not to be placed in frames, can
" be given a neat appearance by using this
attachment to bevel them on your regular
paper trimmer. Made from serap material,
the dimensions of the attachment will de-
pend upon the size of your trimmer. The
base, which rests on the cutting table of the
trimmer, has a strip extending below it at
the back to keep the unit from sliding for-
ward as the cut is made and one of the
triangular side pieces also extends down-
ward so it cannot slide toward the back of
the trimming board. A strip of metal fas-
tened to the cutting edge of the attachment
with countersunk screws must line up ex-
actly with the cutting edge of the trimmer.

END PIECE

FLUSH
METAL EDGE
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Rubber Cement on Paper Cutter
Provides Nonslip Surface

Photographic prints, especially large
ones, will not be so apt to slip while they
are being trimmed if you apply rubber ce-
ment to the trimming board as shown. A
strip about %2 in. wide is sufficient.

Roll Films Washed UnderShower

Roll films will
wash rapidly and
thoroughly if they
are suspended un-
der a shower
spray, as shown. A
piece of spring
wire is bent to
form a holder for a
paper clamp, the
two ends of the
wire fitting in two
holes of the show-
er spray. Adjust
the water zo that a gentle steady stream
flows smoothly over both sides of the film.

Ferrotype Tin on Notched Stick
Hangs on Wall While Drying

Ferrotype tins I

are kept out of the HUR '_F':z -
way and held in a i = L
curved position ==t 7 A
while prints are j
drying by placing
each tin on a
notched stick and
hanging it on the
wall. The notches
in the stick are cut
at opposite angles
slightly clozer to-
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gether than the width of the tin to be placed
in them. A hole in one end of the stick al-
lows it to be hung on a nail in the wall
while the prints dry.

Transparent "Squeegee’” Plates

I have found that celluloid sheets, ob-
tainable at most hardware stores, make
satisfactory ferrotype “tins"” for drying
glossy prints. The prints come off the
sheets with an even glossy surface and, if
the sheet is rolled into a evlinder with the
prints on the inside, the backward curve
minimizes curling of the paper. An added
advantage is that the face of the prints can
be seen while they are drying.

—C, C. Casswell, Clarinda, Iowa.

Rainproof “Jacket” for Camera
Protects Bellows and Lens

You ean use your eamera in bad weather
with little chance of it being damaged if
vou make a protective hood to fit over the

QILCLOT
HOOD
-

CABLE
ODENING

VIEW-FINDER
OPENINGS
bellows and extend slightly to proteet the
lens. Use oilcloth, Pliofilm or oiled silk,
cutting it to the correct size and fastening
the seam by sewing or with cellulose tape.
A small opening is made for the cable re-
lease and, if opague material is used, two
other openings will have to be cut in order
to use the view finder.

Cutting Lines on Process Film

Cutting operations on lines or letters on
process film can be made easier and the job
can be done faster if the emulsion is mais-
tened slightly. Use a moist cotton swab,
rubbing it over the lines or letters to be
cut out. This softens the emulsion slightly,
enabling you to use less pressure with the
cutting needle,

—Staff Sgt. Albert Bohm, Ft, Belvoir, Va,
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Fitted on any folding camera which is
focused by rotating the front lens element,
a cardboard focusing ring makes it possi-
ble to set the distance secale without re-
moving the camera from eye level as the
scale can be read on the back of the ring.
The ring which fits tightly over the front
lens mounting, extends beyond it. A small
hole is punched in the ring, this always be-
ing placed over the infinity mark. The
footage numbers are lettered on the back
of the ring in their proper order and spac-
ing. With the camera shown, the setting
mark was made on a convenient rivet. Aft-
er the ring is completed, it should be given
a coat of clear lacquer.

t Focusing Guide for a Folding Camera

Tape Holds Paper on Easel for Borderless Enlargements

Enlargements without borders can be
made easily on your regular enlarging
easel by using strips of cellulose tape to
hold the paper flat. After raising the hold-
down strips of the easel, four pieces of tape
with the gummed sides up are fastened to
the easel with other strips of tape, as
shown. The strips are so placed that one

e
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strip will come under each corner of the
size of paper to be used. The easel is posi-
tioned so the regular paper guides can be
used and the paper is pressed against the
tacky side of the tape at each corner. This
will hold it flat while the exposure is made,
after which it can be pulled off easily.

Safety Film-Drying Clips
Ordinary
clothespins with
slots sawed in each
leg from opposite
directions will
hold films safely
on a line while
drying. There is
no danger of the
pins slipping off if
the line is jerked
accidentally,
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Cut-Off Gauge on Your Jigsaw
To Handle Round Work

RIDE
TABLE

It's no problem to cut round work
squarely on a jigsaw if yvou use a simple
cut-off gauge like the one shown. It con-
sists of three pieces of wood screwed to-
gether as shown so that the two end pieces
rest squarely against the sides of the saw
table, and serve as guides for the gauge.
In assembling the gauge, the important
thing is to be sure that the cross piece is
assembled at right angles to the end pieces.

Simple Ejector for a Hole Saw

Trouble often
experienced with
a hole saw by
having the disk
cut from the work
stick to the pilot
and saw teeth can
be avoided by us-
ing an ejector like
the one shown. It
is merely a piece
of gum=-rubber tubing slipped over the pi-
lot and long enough to extend about 2§ in.
below the pilot. In use the tube is com-
pressed as the saw cuts through the work
and forces off the disk after the cut has
been made.—D. J. White, Hollywood, Calif.

Homemade Friction Tape

If you are unable to obtain friction tape,
a good substitute can be made by melting
old inner tube rubber and brushing it onto
cloth. To do this, cut the rubber into small
pieces and melt it in a container over a low
flame, Then mix the melted rubber with
an equal amount of gasoline. After apply-
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ing the mixture to strips of cloth, the gaso-
line soon evaporates, leaving the ‘cloth with
a sticky rubber coating. I have used this
tape for the same purposes that I would
use regular friction tape and find it satis-
factory. A masking tape for painting can
be made by coating heavy paper with the
mixture.—A. H. Waychoff, Phoenix, Ariz.

Brad Awl Makes Handy Anchor
At End of Measuring Line

To anchor the
end of a measur-
ing line or plumb
line, just drive a
small finishing’
nail into the han-
dle of your brad
awl as shown. The
knotted end of the
line can then be
wedged in the an-
gle provided, thus making it unnecessa
to tie a new knot each time the line is use :iy
Also, the tool can be forced into the ground
or soft wood quickly.,

Increasing Life of Lamp Cords

When the rubber covering of a floor-
lamp cord shows signs of deterioration,
change it end for end in the lamp. As the
length of wire protected within the lamp
standard is approximately equal to the
length of the exposed wire outside the
lamp, reversing the wire brings an entirely
new portion into use. Before making the
change, however, all broken parts of the
rubber insulation should be taped careful-
ly, and care should be taken to see that the
same worn and chafed portions are not ex-
posed where the wire enters the lamp base.

Offset Shoulders Filed on Shafts
By Using Washer as Guide

A good job of
filing offset shoul-
ders on a shaft or
pin can be done
very easily by us-
ing a loose washer
as a guide for the
edge of the file.
This is accom-
plished by clamp-
ing the sha.l't in a vise vertically and then
slipping the washer over the end of it so
that the portion of work to be filed projects
above the washer. With such a setup, the
improvised guide also serves the additional
purpose of protecting vise jaws.

POPULAR MECHANICS
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AWNMOWER sharpening can be done

profitably in any small shop or garage
if a metal-turning lathe and tool-post
grinder are available., The latter may be
improvised from a motor on which a grind-
ing wheel can be attached plus a few fit-
tings to permit it to be bolted in an adjust-
able manner on the lathe carriage as shown
in Figs. 1, 2 and 3. The fittines used are
shown in Fig. 4. Remove the lathe centers
and insert the shaft ends of the lawnmow-
er blade reel into the center holes of the
lathe head and tailstock so that it floats
between them. Next, adjust the grinder so
that the latter contacts the cutting edge of
blade at right angles, and set the blade
guide on the T-shaped iron as in Fig 3 1o
hold the blade in this position. Now, start
the grinder and the lathe and put the car-
riage in gear. As the grinding wheel trav-
els along, it grinds the blade quickly and
aceurately, the guide keeping the blade in
the correct position in relation to the grind-
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SHEAR PLATE

ing wheel. To sharpen the shear
plate of the mower, it is mounted
in the lathe as in Fig. 1 and the
grinding wheel is run over the
blade by manual eperation of the
lathe carriage.
When a lathe is unavailable,
you can do a fairly accurate job
& of sharpening a mower by belt-

SLOT FOR
ADJUSTMENT
OF HEIGHT

ing it 10 an electric motor and
using a hand stone as shown in
Fig. 6. Clamping blocks to take
the mower tie rod are screwed to

= a bench so that the end of the mower

handle will rest on the floor. Then, a
guide bar for the stone is serewed to
the blocks, and a small electric motor
is belted to one of the wheels. It is best
either to gear down the motor or pro-
vide a resistance in the circuit so that
it rotates about a hundred or so revo-
lutions a minute. In use, hold a stone
across the mower shear plate and the
guide bar as in Fig. 5, adjusting the
latter so that the stone just touches the

cutting blades, then, start the motor.
H After the blades have been trued up,

adjust the shear plate against them
correctly and rotate the mower for
about 10 min., applying plenty of vil to
the plate. This will smooth the cutting
edges, after which the mower is ready
for use.

Latch for Barnyard Gate Can’t Be Opened by Animals

If you have a cow or horse that is in the
habit of opening barnyard gates, here’s a
simple latch that will prevent the trouble.
It requires only a few minutes to assemble
and consists of a pivoted arm which drops
into a szlot formed by bolting a block of
wood and narrow board to the gate post.
A pivoted block also is installed at the to
of the vertical strip. This keeps anima
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from raising the latch as it cannot be lifted
unless the block is swung to one side as
indicated by the dotted lines shown in the

circular detail.
—George Spreier, Lincoln, Nebr,

Car Door Windows Lubricated
With Generator Brushes

When a window
in yvour car sticks
so that it is diffi-
cult to raise or
lower, the trouble
may be caused by
the glass rubbing
against the felt-
covered slides, In
most cases, this
trouble can be
eliminated by
rubbing the inner
surfaces of the
slides with an old
generator brush.
These brushes contain a large amount of
graphite, which acts as a lubricant be-
tween the glass and slide.
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‘Timesaving Clamp for Hoisting

At one large plant where
many heavy steel drums were
handled with a hoist, use was
made of a elamp as shown above,
which gripped the drums se-
curely without damaging them
and saved considerable time
over the usual method of tying
glings around them. Working
like a pair of ice tongs, the clamp
instantly grips or releases a
drum, and the heavier the load
the tighter the grip of the clamp.
When handling drums with
smooth sides without reinfore-
ing ribs, where there might be a
possibility of the clamp jaws slipping, a
gafety feature iz provided by two lock
screws, which can be turned tightly against
the clamp arms to make the jaws grip the

Large Drums

drum firmly. Construction is simple, only
a few scrap pieces of pipe and flat iron be-
ing needed to assemble the clamp as shown.

—John B, Cleaveland, Gladstone, N. J.

Handy Lockbox in File Drawer Stores Confidential Papers

Personal letters and other confidential
papers can be kept in a regular office file
cabinet without utilizing an entire drawer
if this simple lockbox is used. Made by
using a couple of file dividers cut from
hard-pressed board and fitted with a nar-
row top of the same material plus some
wood as indicated, the box is locked with
a hinge hasp and a small padlock, Use
small serews to attach the hard-pressed
hoard and solid-wood parts, and use small
stove bolts to fasten the hinge hasp to the
thin material. The box can be made any
size desired by making the width of the
top to suit. Note that each divider has a
tab at the lower edge to fit the center rod
of the drawer,

JULY, 1943
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Wood Ramp on Platform Truck
To Load Heavy Objects Easily

Hinged to the rear end of a platform
truck of the type shown, a strong wooden
ramp makes it much easier to load or un-
load heavy objects, as they ean be pushed
onto the trueck instead of being lifted. A
chain fastened to the platform holds the
ramp in a vertical position when not in use,
and is fastened through one of the wheels
while loading the truck to keep it from be-
ing pushed forward.

Qutside Fuel Tank for Heater
In Small Brooder House

Mounted on a
wall shelf outside
vour brooder
house, a large fuel
tank like the one
shown will be easy
to get at, will
make it unneces-
sary to refuel the
heater so often
and will help re-
duce the fire haz-
- ard of having the

- tank eclose to the
heater inside the building. The tank iz a
large covered ean, such as a 5 or 10-gal
kerosene can, which is connected to the
heater by means of a length of small pipe
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or tubing. To keep water or sediment from
reaching the heater, a sediment bulb from
an old car is installed in the line directly
under the tank as indicated. If the tank is
mounted as low on the wall as a good grav-
ity feed to the heater will permit, filling of
the tank will be simplified.

—A. M. Wettach, Mt. Pleasant, Iowa.

Pin Punches From Bmken DnIls

Pieces of hroken
taps and twist
drills can be used
to good advantage
in making pin
punches of various
sizes. Handles for
the punches ecan
be made from
scrap pieces of
metal, or you can
use the upper ends
of broken punches and chisels of the regu-
lar type. The ends of the handles are
drilled, after which the broken pieces to
form the punches are inserted and brazed
in place, flowing the molten metal down
the drrlI or tap flutes to anchor them firmly
in place. The punches are finished by
shaping the ends as desired.

—S. 0. Stanfield, Santa Ana, Calif.

Honey Section of Beehive Super
Kept Clean With Paraffin

Beekeepers who wish to avoid the stained
appearance of the honey sections in their
beehive supers can reduce staining to a
minimum by coating the upper surfaces of
the sections with paraffin. This is brushed
on hot before the supers are placed in the
hive. When the honey is ready to harvest
the wax is seraped off, leaving the section
tops eclean and white.
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This Cart Tool Box Saves Labor on Large Jobs

SCREEM-
DOOR HOOK

Carpenters and others who work on
large construction jobs where tool boxes
must be moved about the job frequently,
will find this portable box a labor saver as
it can be wheeled most places, and can be
removed from the cart whenever neces-
sary. Made of hardwood, the box is small
enough to be transported in a car, and is
designed so that each tool is readily ac-
cessible. A small-parts tray near the top
of the box is 2%} in. wide, 2 in. deep, and
has a 11g-in. clearance behind it for chis-

I
_//I W GROCOVED AXLE

CLEAT

els, drills, ete.,, which slip into wooden
holders secured to the side of the box. The
edge of the hinged top is fitted with three
dowels, which engage holes in the edge of
the drop =ide to make the latter secure
when closed. The cart on which the box
is moved is very simple, consisting of a
G-in. board to which the wheels and axle
of a child's wagon are attached by means
of a grooved cleat. A tongue pivoted to the
forward end of the cart folds back over
it for easy hauling in a car.

Hinged Holder Extends Life of Metal Shaper Tool Bits

Used in a shaper or planer, this hinged
cutting-tool holder will be handy on many
jobs. Its advantage over the regular type
of holder is that the tool bit can lift slightly
on the back stroke so that the cutting edge
is not chipped or dulled. Notice that a flat
spring is used in the slot where the parts
pivot. This puts a slight pressure on the
hinged part of the holder so that the cut-
ting tool will bite into the work at the start
of the forward stroke. Note that a working
space of only Y2 in. is allowed between the
hinged parts, permitting a slight move-
ment of the cutting tool on the back stroke.
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STRAIN MATERIAL

"/or SPRAY

e CHECK WISCQSITY

GET THE RANGE!

Heolding the gun too close couses an
uneven caat, air ripples and possibla
runs. If the gun is held too far fram
the werk results are dry, sandy
spray and excessive dusting. With
overage home shop equipment, a
distonce of ¥ or 8 in. from the gun
to work gives good results

ANGLE OF FIRE

Gun should be held “sguare-on®
when spraying vertical panels. Point-
ing down, as shown at extreme left,
deposits heavy coat along vpper
edge of spray pattern. At left, keep
same distance from work through-
out stroke—arecing deposits a heavy
coat at the center of the stroke

TRIGGER 15 15 = CORRECT TRIGGERING

HERE - Pull the trigger before your gun
stroke hits the work; do not release
trigger until gun stroke hos passed
work. Proctice triggering 1o hald
overspray of ends to a minimum.
Banding panel ends previous fo hor-
izontal stroking i good practice and

reduces overspray

HIT THE FRONT LINE!

When spraying herizontfal surfaces,
start ot the near edge. Spray dust
then is projected forward te land
en uncoated work where it is dis-
solved by full spray strake. Starting
at far edge is wrong as it shoots
spray dust onto the finished surface
coat cousing a rough finish
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GUNMING CORMERS

Shoot square-on ot outside earners.
This deposits a heavy coat at the
carner edge where it §s needed.
The air cap of gun should be sat far
harizontal fan. Finish the job with
horizental strekes. Don't shoot
square-on ot inside corners. This
deposits a heavy coat at sither side
of corner. The right way is to shoat
each cormer in turn, as shown ot
extreme right, with air eap set far
vertical fan. Finish the surface with
herizantal strakes, triggering each
streke to minimize overspray an
coaled surface. Avaid closed or box
openings, It is almeost impossible 1o
prevent dusting when you shoot
right inta them. On many jobs you
can remova back panel and spray
from both ends of opening
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| RIGHT

SHCOT
CAP SET . SDUARE
FOR ol T
HORIZOM =[N QUTSIBE
TaL FAN | ) commiERs CLEAN UP OUTPOSTS FIRST

If you shoat the edges and other

out-of-the-way places last, you will
have & lat of spray dust falling an
surfaces already eoated, The right
way is to shoo! edges and similer
surfaces first, as spray dust falling
on uncoated main areas is dissalved
by later full sproy coat, Turnings
should be sprayed with an up-and-
down strake, with air cop of gun
set far vertical fon (hern holes hor-
izontal), Make use of a simple turn-
table—walking araund the work or
shifting it by hand is pear prectice.
Always spray full wet coats just
shart of running and work under o
goad light so thot you can actually
sen the finish as it goes on

|
¥
FIMISH' ||| VERTICA
STROKES 4] FAM

L F

SHOOTING
SOUARE AT
INSIDE CORMER
GIVES UNEVEN

RIGHT
SPRAY EACH 5IDE
OF INSIDE CORMER
SEPARATELY

& UNIFORM
COATIMG

)

o i o
Che+ )
el et
< || il . .
e | AVOID CLOSED OPEMNIMGS
R "-:."_'_?'_—PF’{T _ [REMOVE BACK OR SPRAY
SPRAY FROM BOTH ENDS BEFORE ASSEMELY
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Canvas Bags Slip on Handlebars
Of Delivery Bicycle

5LIPS OVER HANDLE BAR

Cut and assembled from canvas, oileloth
or imitation leather, these handlebar bags
provide ideal containers for bills, tickets,
etc,, where delivery boys must be on the
job in all kinds of weather. The bags are
first cut and sewed so that they will slip
over the handlebars easily after®which a
snap or button is attached to each flap.

Tape Around Racked Fire Hose
Prevents REplacmg It Wrong

In public build-
ings where a fire
hose on each floor
is kept in a rack in
such a manner
that it can be re-
moved guickly if
needed, the hose is
sometimes acci-
dentally knocked
off the rack and
often is replaced wrongly by an inexperi-
enced person. To prevent this in one
building, the racked hose was wrapped
with gummed paper tape as shown.

Loosening a Stuck Cylinder Head

The next time you have an aluminum
cylinder head to remove and it has corrod-
ed around the studs so badly that it cannot
be loosened, try the following: Drill about
four Y¥g-in. holes nearly through the head
around and as close as possible to each
corroded stud. Then, with an eye dropper,
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fill the holes with concentrated ammonia.
Also, put a few drops around the studs that
do not seem to be corroded. Let this stand
for about one half hour, after which the
head ecan be lifted with little trouble,

—L. H. McFarland, Mission Beach, Calif.

Welder’s Shoes Will Last Longer
If Shielded Against Burnmg

Welders can
make their shoes
last much longer
if a shield is pro-
vided to protect
the upper parts
from hot sparks
that fall on them.
Guards are pro-
vided easily by
cutting pieces of
flexible leather to
the shape indicated. The guards are held
in place by the laces, which pass through
holes punched on each side of them.

Neat Holes Punched in Linoleum
With Short Length of Pipe

To save time
cutting neat round
holes in linoleum
that has been ce-
mented down, one
plumber uses a
cutter, which he
made by beveling
the end of a short
length of pipe to
form a sharp edge.
He carries several
of these, each cut-
ter being made
from pipe one size larger than the pipe he
ordinarily installs. In use, he locates the
required hole centers on the foor, places
a small block of hardwood on the cutter
and strikes it with a hammer.

Worn Bushings in Starting Motor
Repaired by Tinning Them

= Trouble with
car starting mo-
tors often is
caused by the
bushings wearing
and allowing the
armature to come
too close to the
%~ pole pieces. While

| the best method of
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repairing such a starter is to replace the
bushings with new ones, an emergency
repair can be made by coating the outside
surfaces of the bushings with solder. First,
carefully remove the bushings and slit
them along one side with a hack saw. Then,
apply a thin coating of solder to the out-
side surface of each one. This will build up
the outside diameter so that the bushings
will be centered in the starter casing when
replaced. The work must be done very
carefully, and the bushings can be reamed
to fit the armature shaft if necessary.

Portable Electrical Machines
Grounded Easily

In our shop we had a number of portable
electrical machines, such as electric drills,
hammers, heaters,
etc., that had to be
grounded, and
since three-wire
conductors were
not only expen-
sive but almost
impossible to get,
1 did the job with
single - wire con-
ductors. These
were connected to
the machines, run
along the cords into the plugs and then out
the side of the plugs as shown, and con-
nected to the conduit boxes, using tape to
attach the wire to the cord. On rare occa-
sions when the plugs had to be pulled from
the boxes it took kut a minute to discon-
nect the ground wires,

—R. Boettinger, Englewood, N. J.

Spring-Loaded Tailstock Center
Regulates Pressure on Work

Finding it difficult to hold lathe centers
snugly against the work without adjusting
them frequently, I
e e _ made a tailstock
i L center like the one

B 3 : = shown in the low-

= er detail. It con-

CENIER:  cramic 3 = sists of two parts,

% E one being tapered

to fit the tailstoelk

shaft and drilled

at the outer end to

take the other part, which acts as the cen-

ter. A coil spring between the two parts

maintains a constant pressure against the

center to keep it firmly in the center hole

of the work. Both parts are made of tool
steel and are hardened and tempered.

—Matt Laush, Pittsburgh, Pa.
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Metal Basin Makes a Safe Skid

For Rolls of Linoleum

To reduce the labor of moving rolls of
linoleum across the floor of a stockroom,
and to protect the ends against damage,
one merchant used several metal basins.
One end of a heavy roll of linoleum may be
placed in a basin, which then serves as a
skid or glider by which the linoleum may
be moved safely and guickly.

Air Compressor Mounted on Axle
Inflates Tractor Tires

A small air compressor obtained from an
auto junk shop was used by one farmer to
inflate his tractor tires. The compressor
was mounted on the axle and aligned with
a pulley on the power takeoff. In this po-
gition, the compressor could be belted up
in a second and yet was out of the way
when not in use.

—A. M. Wettach, Mt. Pleasant, Ia,
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By H. J. Chamberland

FDR RAPID and accurate filing of metal
within close tolerances, modern ma-
chine shops make use of both band and jig

filers. Band-filing as illustrated in Figs. 1 -

and 2, is the faster of the two as the file
band moves downward against the worlk
continuously. In jig-filing, which is shown
in Fig. 3, the file moves up and down, re-
moving metal only on the downward
stroke, All files, whether they are hand,
band or jig types, are made of special steels
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developed for the purpose. They
are either chisel-cut or milled, al-
though some of them are produced
by etching and a few special ones
are still being hand cut. Follow-
ing a series of processing steps,
files are heat-treated to obtain the
required degree of hardness. Band
files consist of a number of sepa-
rate file segments connected to-
gether as shown in Fig. 7, and
mounted on a band of spring steel
of considerable strength and flex-
ibility, as shown in Fig. 6. The
segments are hardened in groups
for the purpose of obtaining uni-
formity in the degree of hardness,
which makes it possible for every
segment of a file band to perform
an equal share of the work. As a
final step, the segments are sand-
blasted to give the teeth extra
sharp cutting edges,

Obviously, any one file band is
not adapted to do all kinds of work on dif-
ferent metals, and therefore a number of
different styles varying in cut, shape and
width are needed in any large plant where
considerable filing is done, although small
plants can get along with a limited number.
It should be remembered that file bands
are precision cutting tools and should be
protected against damage by being hung
inside a cabinet to avoid damaging the
teeth. A file selection chart such as is
shown in Fig 8, should be kept at hand
near the file cabinet so that the correct file
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can be selected for any particu-
lar job,

There are three different cuts
of band files, each one having its own
specific purpose, First, there are bas-
tard-cut fles, a photomicrograph of
which is shown in Fig. 4. These files
have teeth of medium depth and are
used most widely because they are
well adapted for general requirements
on metals and plastics. Second, there
are mill-cut files (not milled teeth),
which have teeth of less depth than
bastard files and produce a precision
smooth finish. They are used when the
objective is quality rather than
guantity., The third type of band
files, unlike the other two, are
vixen-cut; these have deep knife-
like teeth milled across the face.
This particular cut is most efficient
for filing aluminum, brass, copper,
zine and other ductile metals that
have a tendency to clog the teeth of
other files. Fig. 9 shows several
band-file segments of all three cuts.

In selecting a file for any job, the
first factor to be taken into consid-
eration is the cut of the file and the
second is its width, The wider the
file band is, the more material it will re-
move. The best width depends on the out-
line of the work. File bands come in %4, %
and 1%-in, widths. The third factor in file
selection, and the most important one, is
the choice of “teeth per inch.” Band-file
segments are available in varying number
of teeth, namely 12, 14, 16, 20, 26 and 34
per inch, These wariations determine the
effectiveness of a file on different materials.
Coarse files remove metal more rapidly
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SEGMENTS ARE
MOUNTED ON A
STEEL BAND

o5 OF SEGMEMTS
{MTERLOCK

than fine ones, and do not become loaded
with chips so readily. For faster, cleaner
and smoother cutting action, most band
files are double-cut to form additional
“peaks" or teeth in the files. To further fill
requirements of efficient cutting, file seg-
ments are made in flat, oval and half-round
shapes.

File teeth work in the same manner as
saw teeth: a small chip curls up before each
tooth and is dropped when the tooth clears
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WARIOUS CUTS IM

BAND FILES f
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the work., Excessive heat that results
from the use of an inefficient file on any
job may cause damage to the teeth as
shown in Fig. 10, and also to the work
itself. Clean cutting of files is essential
to avoid heat. Some materials that can
be filed easily with a coarse-cut file, be-
come nearly impregnable to the heated
and chip-crowded teeth of a fine cut or
finish file. A Y-in., 24-tooth file band
will remove cast iron at the rate of ap-
proximately 9 oz. per hr., whereas a 15-
in., 16-tooth file will remove this metal
at the rate of about 38 oz. per hour.
Fig. 5 shows the interior of a band-
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FILE DAMAGED
BY OVERHEATIMNG
e

filing machine. Note how the segments
react on the steel band as they travel
around the wheels and have the ap-
pearance of a single file when passing
through the file guide. The band on
which the segmeniz are mounted does
not stretch and for this reason the ten-
sion remains fixed once it is adjusted
correctly. Although file segments do not
vary in thickness and width more than
D005 in., and are fitted carefully on
the band, the assembly must track true
or a “bumpy” eutting action will result.
Fig. 12 shows how a file band is checked
for proper tracking by using a piece of
chalk in the same way that concentric-
ity of work on a lathe is tested. The
file band must be supported rigidly on
both sides and rear by a guide,

For filing square or rectangular shapes
as in Fig. 13, flat files are used, but for
curved surfaces, oval files are used as

STAMDARD CUT
OF JiG FILES
e

o
T

SQUARE

HALF RCIUIHD RQUND TRIANGULAR
PILLAR CROCHET 'I:I"-".#-L PIPPIN
EMNIFE LOZEMGE  CANT WARDING

{If)  TYPES OF FILES USED IN JIG-FILNG
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in Fig. 14. In this case a ¥} or a %-in. flat
file is substituted for the oval file in order
to finish the parallel sides. Excessive
pressure or feed applied to the work is
not quite so detrimental in band-filing as
it is in band-sawing. For most work, the
pressure should be medium, with the part
held evenly against the band. However,
a file band can stand considerable feed if
not abused as is shown in Fig. 16, where
a file is being tested for life hours, Note
the deep cuts that can be made,

Band-filing speeds (veloecity of the band
in feet per minute), generally are much
slower than they are for band-sawing.
For example, when band-sawing alumi-
num, the saw velocity should be about
1,400 feet per minute (£.p.m.) but in band-
filing it should not exceed 165 f.p.m. Rec-
ommended velocities for band-filing on
other materials are as follows:

Cast iron_._............. 115 fpm.
Cold-rolled steel......... 85 “
T T — ) I
High-chrome steels._.. 50 “
 Coy o R e e R e o el | 11 e
Most plasties ............125 *“

The combined effects of correct file se-
lection, feed and velocity influence the
degree of accuracy possible in band-filing.
The three openings in the steel hlock
shown in Fig. 17 are being filed to within
001 in. of exact measurements. Inciden-
tally the operations that are shown in
Figs. 16 and 17 were performed in a spe-
cialized band-sawing machine having a
gpecially fitted file guide., The operations

at are shown in Figs. 13 and 14 were
done in a regular band-filing machine,
Fig. 18 shows a Yi-in. half-round file be-

(15  ROTARY FILE USED TO REPAIR DIE

JULY, 1943

ing used to finish a radius of a cur-
vature. In such cases, the size of
the radius determines whether a
half-round or oval file should be
used. For some jobs small rotary
files are convenient. They are
made in numerous shapes and are
driven by a flexible shaft as shown
in Fig. 15 and are of great advan-
tage for repair work, as the filing
unit can be taken directly to the
job. Also, they do not require any
time to set them up for a job as is
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the case when band or jig filers are used.

The jig-filing machine, Fig. 3, is regard-
ed as a small die-making machine. While
the band filer and jig filer perform identical
work, jig-filing requires more experience
and attention to obtain band-filing accu-
racy. Jig files are made in but one design
of cut but are available in coarse, medium
and fine spacing of teeth. There are twelve
various shapes of jig files as shown in Fig.
11, and five sizes to suit most angles and
contours generally encountered. While all

twelve shapes are considered as standards,
there are many other shapes available
which are made to order for individual
needs. The teeth of jig files are cut the re-
verse of hand files as they remove metal on
the downward stroke, For maximum file
life, first select the proper file for each job;
second, alwayvs machine work before filing
s0 that a minimum amount of metal has to
be filed; third, keep a file brush at hand to
remove chips from the file at 10-min; in-
tervals,

Most types of jig filers have five speeds
ranging from 150 to 400 strokes per min.
The correct speed depends on the nature
of the material to be worked on as is the
case with other files. Brass, copper, zinc
and aluminum, which require coarse files,
can be worked at 300 to 400 strokes per
min. Cast iron is best filed at 250, mild
steel at 200 and tool steel at 150 strokes per
min. The special advantage of a jig filer
lies in the fact that it can be used for pre-
cision work on small parts such as gauges,

small forming tools and light dies.

How You Can Reduce the Cost of Cleaning Paintbrushes

Painters who use large quantites of lig-
uids in cleaning their paintbrushes can
effect a saving in these materials by the
following method: Clean four empty paint
cans that have tight-fitting lids and fill one
with turpentine, one with benzine, one
with lacquer thinner and one with alcohol
or shellac zolvent. Use these solvents for
rinsing your brushes and do not throw out
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the liguids. Paint and other material will
settle to the bottom of the cans, after which
the liguid should be poured off carefully
into another container and the cans wiped
clean. In this way, the solvents can be used
for many brush cleanings, Use benzine for
paintbrushes, turpentine for enamel
brushes, lacquer thinner for lacguer
brushes and alcohol for shellac brushes.
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Stepped Hold-Down for Work on Drill Press

A stepped hold-down
that can be adjusted
quickly for holding work
securely on a drill-press
table is easy to make by
using a half section of an
old gear wheel. The gear
section is stabilized with
a short length of split pipe
welded to it as shown.
The number of steps
available will be one
fourth of the number of
teeth in the whole gear.
For example, a 32-tooth
gear will provide a block
having eight steps. When
a wide gear is used, it will
be unnecessary to stabi=-
lize it. If you have access |
to an abrasive cutting f
wheel, it will be easy to
cut even very hard steel |
gears or caschardened Y :
ones. However, if no
wheel is available and the
gear is too hard to be cut
with a hack saw, it may
be annealed first and then
cut to suit. Softening of the teeth by an-
nealing does not damage the gear for use
as a step hold-down.

—W. C. Wilhite, Carlinville, I1L

HALF SECTION
OF GEAR WHEEL S

SPLIT PIPE WELDED
I GEAR

Numbering Rugs in Stack Helps Customer Make Choice

One furniture dealer discovered that by
numbering rugs stacked in his store his
customers were better able to make selec-
tions and time was saved for the salesmen.
The numbers are painted on pieces of card-
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board, which are clipped to the edges of
the rugs with clothespins. Thus, as the
gsalesman turns over the rugs, the custom-
ers can note by number the rugs in which
they are interested. In this way, the sales-
man ecan turn back quickly to any partic-
ular rug the customer wishes to see.

Magnet Tests Cracked Shafts

To determine if
a erack in a eylin-
der head, axle
shaft or drive
shaft has pene-
trated far enough i
into the metal to ‘h
cause a break of
the part, use a V-shaped magnet as shown.
Set this on the shaft so that the crack is
directly between the two magnetic poles.
Then if steel or iron filings are sprinkled
sparingly on the crack, they will stand on
end if the erack has penetrated the metal
deep enough to cause a break,

MAGNET f

139



Neat Arcs Drawn With T-Square
Pivoted on Thumbtack

Fid A
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When working on a plan which included
several large ares, one draftsman found
that his T-square could be used to draw
these accurately, This was done by cutting
a couple of V-notches in the end of the T-
square beam as indicated so that it eould
be pivoted against a thumbtack pressed
into the drawing board at one corner. The
radius of the are was then marked on the
beam to locate a pencil or pen for drawing
the desired lines. Where such an arrange-
ment is used frequently, dimensions can be
lettered on the bottom of the T-square for
guick adjustment of the pencil.

Leaks in Car Cooling System
Located With Air Pressure

As leaks in a cooling syvstem do not al-
ways show up when the car is at rest, one
mechanic applies very low air pressure to
the radiator to help locate them. The air

hose is placed in the filler hole, the over-
flow pipe is plugged and a cloth wad is
pushed down around the hose to prevent
excessive leakage. As care must be taken
to prevent damaging the radiator, the cloth
is pressed down just tight enough to hold
a pressure of a few pounds.

Gaskets From Screen Wire

In caze regular
gaskets are not
available, a good
substitute can be
made from screen
wire and gasket or
furnace cement.
The screen is cut
to the gasket
shape, after which
cement is forced
into the meshes.
When the cement
is partially set, the
gasket is bolted into place and time allowed
for the cement to harden. The gasket will
then provide a permanent seal.

Length of Pipe Serves as Guard
For Spindle Paper Holder

If vou have a
paper spindle or
spike on your desk
to hold bills, re-
ceipts and other
papers, it's a good
idea to provide a
shield or guard for
the sharpened end
to avoid accidents.

= This can be done
by slipping a length of pipe over the spin-
dle, which also aids in thrusting several
sheets of paper on the holder at one time.

Steel Ball on Micrometer Anvil
To Measure Curved Surfaces

One mechanie AT |
who often had to
use a micrometer
on curved surfaces
attached a steel
ball to the anvil of
the micrometer so
that he could do
the job accurate-
ly. The ball is held
in place by a col-
lar made from a short piece of tubing.
When using this method, allowance for the
thickness of the ball must be made.

MICROMETER
| SPIMDLE

CURVED WORK
< sTERL
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Helptful Antenna Hints

EGLECTED antenna installations

handicap any type of radio receiver
that is designed to operate on an outdoor
“sky wire.” Unnecessary service calls can
be avoided in many cases of intermittent
program breaks, and fading signals, by
simple first aid methods.

An inspection of the antenna may reveal
that the wires are loose and swinging in
the wind. They may be coming in contact
with tree branches or touching the build-
ing. The lead-in wire is a common source
of trouble. In many hurriedly made in-
stallations this insulated wire will be run
directly across drain pipes and metal gut-
ters. Constant rubbing will soon cause
shorts to ground as indicated in sketch
Fig. 1. A simple remedy is to run it through
a common 7 in, poreelain eye stand-off in-
sulator of the type shown in the photo.

If you have an unsatisfactory antenna
system, the inverted L type shown in Fig. 2
is recommended if the building and viein-
ity are electrically quiet. The simple dou-
blet antenna shown in Fig. 3 reduces noise pickup
by the down lead where it must pass through
man-mate static areas.

Soot-covered insulators should be eleaned with a
fairly strong solution of sal soda followed by clear
water. Look for loose or corroded connections on
the window strip and at the lightning arrester,

Many small receivers employ a loop antenna as
in Fig. 4. These sets have external antenna and
ground leads that should be used for distant sta-
tions; the black wire goes to ground.
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ERE is a simple a.c.-d.c. oscillator con-

structed from non-critical parts to meet a
wartime need. It provides a practical means
for obiaining modulated or unmeodulated sig-
nals for classroom work and emergency home
set servicing, These signals may be employed
for lining up IF transformers in superhetero-
dyne receivers, for “ganging” condensers on
supers and TRF sets and provides useable har-
monies down to 14 megacycles for calibrating
receivers from the harmonies of broadeasting
stations.

This unit will hold its ealibration quite accu-
rately for rough and ready work on the test
bench, Housed in a tin pop corn can, it is thor-
oughly shielded; any similar can
about 634 in. wide and 8 in. high
may be used. The oszcillator cov-
ers a band of from 550 to 1,500 kil-
ocycles by means of three plug-in
coils. All coils overlap sufficiently
so that there will be no gaps in the
tuning range if any old variable
condenser having a total of 20 or
more plates is used.

The TATLM loctal-type tube is
interchangeable with TAT and will
be found in most dealers’ stocks.
Students may substitute a 6K7-GT
or a 6J7 tube with simple socket
changes. A 6C5-GT, or GT/G
tube iz employed as a rectifier.

The schematic circuit

ANT. o~ SHIELDED LEAD T0 diagram is given in Fig.
PIE] "'IE..:""H'*""' SET UMDER. TEST 1 and the simplified
il — ] Ry wiring diagram with
( 20w T RECT. parts values in Fig. 3.
TGE REG.  yopmonauz 6564 Photos A, B and C show
e SEETEIG?I]E NC] ware - various views of the

; H SOCKETS completed unit.
.t BOTTOM VIEW Provide room for the
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SIGNAL GEN ERAT
lines up any

will elear the can when fully open. Any sal-
vaged wire or common “bell wire” may be
used for the cireuit, and either No. 28, 30 or
32 scrap enamel, silk or cotton-covered wire
for the coils, Fig. 2. These are all close-
wound on standard 4-prong coil forms. De-
tailed list R-316 is available if desired. To
test the oscillator, plug in coil No. 2, tuwrn on
switch No. 1, and tune in a station on vour
receiver. Rotate (Ci1) until you hear a sharp
whistle in the set. The oscillator can be cal-
ibrated for the broadecast band by tuning in
a number of stations of known frequency
and then plotting a curve, or chart, of the
dial settings; make a chart for each coil
Coil No. 3 tunes from 550 ke. to roughly 400
ke. thus covering the standard 456 ke. LF.
frequency. Ground the shield on the con-
necting antenna post test lead to the ground
post on the receiver under test.

To line up tuning condensers, tune to the
“high” end of the band; switch No. 2 throws
filter condenser Cs out of the circuit to give
a modulated tone. Adjust condensers for
maximum output with this tone signal. With
oscillator set for 456 kc., line up LF. stages
by direct grid connections. To calibrate
short-wave receivers, the oscillator is tuned
to broadcast stations of known frequency
and then the harmonies are picked up in the
short-wave bands. There will be strong
harmonics down to 14 megacycles. Although
the circuit is quite stable even under vary-
ing line voltages, some students may desire Above, pressed wood base panel mounted on

even more stability and can obtain it with wood sirips screwed to underside of can lid
the “optional” voltage regulator tube con- | -
nected as indicated in Fig, 1, N o0 v, Il
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Keeping an Eye on Television’s Scoreboard

is the heart of a modern television receiver. From its ex-
ternal appearance this tube seems to be a simple device,
however there is much more to it than is evident from a
casual inspection. The schematic arrangement of the elec-
trodes in a cathode ray television receiving tube are shown
in Figs. 1 and 2. The “electron gun" at the small end of
the tube produces a beam of electrons and is equipped

ROGRESSING

from the flick-
ering image of Fe-
lix the cat to the
clear picture of
the good looking nurse, tele-
vigion has marched steadily
on to what will be an im-
portant postwar industry and
a useful publie service.

Felix was the product of
motor-driven whirling disks
at both the transmitter and
the receiver. These early
scanning disks cut the image
up into 60 horizontal lines, or
streaks of light. Mechanical
scanners were soon replaced
by the electronic system of
television, then step-by-step
the number of lines per pic-
ture were increased until a
fairly satisfactory image of
343 lines appeared in 1936.
Newly designed equipment
soon produced finer pictures
of 441 lines, and just previous
to Pearl Harbor these had
been stepped up to the excel-
lent 525 line television pic-
tures that were on the air
from the NBC station in New
York City. These three un-
retouched pictures were pho-
tographed directly from the
television receiver screens,
All streaks have now wvan-
ished and continued im-
provements are being made
at several of the large labo-
ratories, within the limits of
all-out war production.

A large cathode-ray tube

144

with an electrical “valve”

which varies the intensity of the
beam in accordance with variations in
the received radio-television signal.
The beam is focused to a spot on the
screen at the large end of the tube.
Deflecting elements of either the elec-
tromagnetic type shown in Fig. 1 or
the electrostatic type shown in Fig. 2
deflect the beam hoth horizontally and
vertically in accordance with the syn-
chronizing impulses received along
with the picture signal. This rapidly
moving electronic beam “paints” a du-
plicate of the scene being viewed by

the television “camera,”
in the transmitting sta-
tion, directly on the fluo-
rescent sereen (8) at the
end of the tube. The
beam-deflecting elements
are either placed around
the tube as indicated in
Fig. 1, or, built into it as
in Fig. 2. The sound ac-
companiment of a televi-
sion broadeast is handled
about like an ordinary ra-
dio program. Both sight
and sound frequencies
will be received simulta-
neously on your postwar
television receiver,

g |
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THREADS THAT LIVES
MAY (HANG ON

The lives of flying crews may hang on the
threads of nuts which stay put —hold fast
against the chatter of gunfire, the throb of
pulsing engines.

We make such a nut. We have made more
than three billion of them. And as far as
is known, not a single one of these nuts
has ever failed in serviee.

It iz the special virtue of Elastic Stop Nuts

that they never loosen, slip, shake off or
break.

Small wonder they are used on every air-
plane made in America — as many as

50,000 in a single ship. .

Some day these nuts will be available for
purposes other than the grim jobs of war.

When they are, automobhiles will be tighter
and safer and quiecter — everything from
garden tools or farm tractors to radios and
vacuum cleaners will give longer and less
troublesome service,

But that's for the future. Today, all these
tenacious nuts we can make go for an even
more important purpose—which is the
simple task of holding tight till the war
is won.

ELASTIC STOP NUTS

Zock fast to malke things last

Frastic Stor Nur CoORPORATION OF AMERICA
UNION, NEW JERSEY
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THEY LEFT BEHIND

Write today for your
FREE copy of "Enthu-
giast’”” magazine, filled
with motorcycle action
pletures and stories.

HARLEY-
DAVIDSON

MOTORCYCLES
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Uncle Sam Picks an All-Star Team

{Confinued from poge 55)

pectedly and buzzers rasp. Crazy? Just
about as crazy as a fox, according to the
achievement records.

One apparatus tests the co-ordination of
hands and feet. The subject =itz on a low
seat, his hand on a joy stick, his feet on a
rudder bar, The co-ordination of move-
ments is recorded by red and green lights
on a panel before him. Another reaction
time test calls for the manipulation of four
buttons in response to flashing lights.

Occasionally, an exception to the rule
jars the psychologists and they set to work
to plug the leak that permitted the mis-
classification. Perhaps it's a man who eas-
ily grasped theory but became all thumbs
in practical application, or a smart aleck
who deliberately misled his interviewer.

Great advances have been made in the
classification of soldiers since the last war.
The National Research Council’'s Commit-
tee on Classification of Military Personnel,
under the expert guidance of the noted
psychologist, Walter V. Bingham, has won
wide acelaim.

“We're doing the best job we can in a
hurry,” says Dr. Bingham. “At the end of
October, 1940, there were only 34,405 offi-
cers on active duty and 483,218 enlisted
men., When one considers the size of our
army today he can appreciate the magni-
tude of this elassification job. How the job
has been performed will not only have a
vital effect on winning the war, but on the
lives of the men after it's over.”

Uncle Sam's “all stars™” won't be quitting
when the whistle blows after the ball is
pushed over the Tokye and Unter den
Linden line. Skills learned in the army
will be set to work building a better nation.

The correct answers to the mechanical
aptitude problems on pages 52, 53 and 54
are: No. 1, A; No. 2, B; No. 3, A; No. 4, A;
No.5, B; No. 6, A; No. 7, B; No. §, A; No. 9,
B; No. 10, B; No. 11, A; No. 12, B,

Adventures of Yankee Rangers
(Continued from page 43)

ment. The raiders lead adventurous lives
but adventures are much easier to read
about than to endure, so the men chosen
are selected earefully from the volunteers.
Then a special training course is started.

They toughen themselves on an obstacle
course, they learn hand-to-hand fighting,
judo, the use of the bayonet and small
arms. They learn to snipe and they get

(Continued to poge 148)
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A LOT GOING ON IN THIS PICTURE—

AND A LOT GOING ON IN

It’s big, dramatic. You can see it. But you
can't see the idea that made it.

You can’t photograph ideas. But they
win wars. They make jobs. They make
prosperity. They make well-being,.

They used to come as a revelation once
in a while, almost like a miracle to an
individual. Now, there are teams that
insure them.

Groups that keep ideas flowing. People
who know how to dip into the wealth of
nature for what they need.

They are scientists, They work together
in laboratories.
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INDUSTRY

They are working at the Bell Labora-
tories. Thousands of them. This is the
biggest industrial laboratory in the world.
Onece its work was all telephone. To help
your voice reach any one, anywhere. Easily,
quickly, at low cost. Now it’s war. Day and
night. Seven days a week.

Our fighting men see the results of
American research every day.

Help the war by making only vital calls to war-busy
centers. That's more and more essential every day.

BELL TELEPHONE SYSTEM
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W MUST NOT “let him down" with poor equip-
ment! See those snap buckles? They help to har-
ness him securely to his parachute. They've got
to be strong—light—smooth—and without defects!
They're forged from tough alloy-steel. Then
files of high quality, and proper cut and shape, are
used to remove all fabric-wearing burrs and rough-
ness—ito prepare the buckles for plating or polishing.
As in the case of hundreds of other important
industrial filing operations, MNicheolson makes and
hasz helped to select The right file for the job.
Seventy-nine years of experience reflect Nichol-
son's ability to make the best possible files for
every kind of worlk, material and desired result.
Nicholson and Black Diamond are the top-honor
brands in thiz world-famous line of quality files.

FREE = NEW EBOOK, "'FILE FILOSOPHY." for pro-
duction and purchasing heads, foremen, key mechan-
{es. Tells about the more frequently used of 3000
kinds, cuts and sizes of files Nicholson makes; about
files for specinl purposes; how to wse, care [or and
select the right file—48 inleresting pages.

NICHOLSON FILE CO., 22 Acorn SL, Providence, R. ., U.5.A.

{Alap Canodicn Plant, Port Hepa, Oat. )

NICHOLSON
; ! oL
FILES o =05

[FTY TR W W
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plenty of ammunition for practice. They
learn the technique of knife throwing, and
enough anatomy to be able to finish off an
enemy with one knife blow at close quar-
ters. They learn how to aim a gun after
dark at sounds, and how to knock down
indistinet targets at long range. They
learn street fighting, how to operate an en-
emy vehicle, and how to destroy it.

During their training course they han-
dle and release explosives so that they will
be letter perfect in how to use them. They
are taught how to advance under fire and
do operate under fire while being trained.

They learn how to live off the country,
how to spot water holes, how to kill and
butcher their own meat, and how to steal
food and supplies from the enemy. They
carry no money or supplies and it's up to
them to steal the food they need. Records
are kept of training thefts so that unsus-
pecting farmers can be recompensed later.
In training, the Ranger units go without
ordinary comforts. There will be no room
on their light trucks to carry anything ex-
cept the necessary supplies of war. Their
whaole philosophy is based on the knowl-
edge that casualties among raider units are
high and that it's up to each individual to
make the enemy pay a dozen or a hundred
men for his life.

In turn, our own command posts and
supply units are being taught how to aveid
surprise by enemy raider groups. For in-
stance, Capt. Overton, ex-leader of “Terry
and the Pirates,” is now aide-de-camp to
Gen. Walton H. Walker, commander of one
of the armored units. Under Overton's
tutelage, all the officers of the staff have
learned the elements of rough and tumble
tactics. They have a surprise all prepared
for any enemy group that might manage
to sneak in on a raid.

Art Detectives
{Continued from page 7%)

has to paint them in, but in doing so he is
careful to use a sort of paint that can be re-
moved easily and he is likely to handle the
repair painting in such a way that it can be
casily detected on close examination, so
there is no mistake about what part of the
painting is the original and what is repair.

“And he is especially careful not to cover
up original painting with repainting. His
object iz to preserve as much of the original
as is there to be preserved. Finally he must
protect the whole by transparent wvarnish
that can be washed off easily by the use
of proper solvents without injury to the
painting beneath.

{Continved to poge 150)
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You may

but here is one worry you can avoid

Yuu can “miss the boat” these days, if you That's why your car is right, when it’s had
lose the use of your car. And lose it you Marfak Lubrication—right for keeping it on
may, if irreplaceable engine or chassis parts the job for you and Uncle Sam. Insist on gen-
break down. uine Marfak Lubrication. At Texaco and
Even though you drive your car much less, other good dealers everywhere.
it needs regular care. Batteries go dead for lack
of use, tires need constant checking, Warter and
sludge in crankcase may rust idle bearings and
pistons, Scale and rust can ruin your radiator.
Avoid such worries with Marfak 40-Point
Chassis Lubrication Service. Your dealer |
checks your car, point by point, from fan to
differential against bis Marfak chart. No guess-
work here. Marfak means accurate protection
for every vital part.

", TUME IN: FRED ALLEN every Sunday night.
See your local newspaper for time and station, REY
“\_,l
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WANT SOME TIPS ON

BORING TOOLS?

~ | WILLIAMS’
| “—| TOOL DATA
| 76945022 SHEETS

® If you operate a lathe, you'll want Data
Sheet No. 2. It discusses modern tools for
boring and internal threading. Otherdata
sheets in this free series (all punched for
3-ring binder) cover the subjects listed
below. Circle the numbers on couponin-
dicating subjects desired and mail today.

7. Data on Willlamas
Turning-Tools,
B. [tata on Williams"
“HBuperior Wrenchea,
8. Having Time with L
Willinms® “'Hupersookets”
10. [hata an “Vulean'
fve Holea,
ad. Datn on Williams'
O Olamps,

1. ﬂllnrﬁntqrrlﬂtiqn of Willinma"
“Huperier’” Wrenches,
2. Imtn on Willinms®
Boring Tools,
3. Datn on “Vaolepn™
Dhain Pipe Tonas,
d. Diatn on Willkins"
“Enpersocket’” Wrenches
S, Dptp on ““Vulean''
Linthe Dwogm,
&. Dntn on *'¥Yolean" 12, ae of Willinms™ Cotting-
Ohnin Mpe Vises, 0T Tool Holders,
13, Use of Williams' Enurling Tool Holders.

MAIL THIS COUPON

J. H. Willinms & Co., Depr. M-743, Buffalo, N. Y.
Please send Data Sheets circled below:

1 2 3 4 58 6 7 &8 9 10 1. 1z 13

MName
Address

Caly— State
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The art detective also restores vases,
bowls, statuettes and similar pieces of art,
mostly ceramies, marble and bronzes,
which may have been buried for centuries.
The ceramics often come in hundreds of
pieces and the metal objects are sometimes
shapeless blobs of corrosion. To facilitate
the restoration of bowls and vaszes, the mu-
seum workers have a neat trick with a
sandbox. As the work of art assumes form,
it is jabbed down into the sand which holds
it upright and steady, but enables it to he
shifted instantly to any desired position.

Finally the art detectives have to deal
with the most numerous eriminals of the
art world—insects, particularly termites
which may eat through any wood object
until it ecrumbles at a touch without show-
ing a sign of their activities on the surface.

Every wooden object to be placed on ex-
hibition is first introduced into a “death
chamber,” a glass container into which
fumes of carbon tetrachloride are released,
killing all insects and larvae. The same
process is applied to ancient books.

So, year by year, the art detectives im-
prove their methods until they are chem-
ists, photographers, historians, art experts,
upholsterers, carpenters, vermin eradica-
tors, X-ray technicians, puzzle adepts, as
well as accomplished artists with brush and
pen in their own right,

Russia’s Messengers of Death
{Continued from page 37)

Sniper Mikhailov who had tried in vain to
track down a certain German sniper. Fi-
nally Mikhailov called a trench-mortar
erew to his aid, asking the trench mortar
gunners to send several bombs in the di-
rection of the enemy sniper. When the first
bomhbs burst, the German sniper hurriedly
changed his position. This was just what
Mikhailov had been hoping. With one bul-
let, the Russian got the German.

Legends have sprung up around the most
renowned Russian snipers. Many citizens
refused for a long time to believe that
Lieutenant Pavlichenko was a girl, because
of her amazing prowess as a sniper,

“My first experience against the enemy
iz one I shall never forget,” says Lieutenant
Pavlichenko. “My turn came to occupy the
firing position. I lay there and watched the
Rumanians digging themselves in only
three or four hundred wyards away. We
were strictly forbidden by the commander
to shoot without his permission. I passed
the word down the line, ‘May I fire?" and
waited. The commander sent back the

{Continued to poge 152)
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thelene to Maska
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1600 miles across rivers and through forests... over

mountains and muskeg . ..

in 9 months U. S. Engineers create

the Alcan Highway ...and Evinrudes were on the job!

“Impossible . , . fantastic . , . monstrous,”
said the critics. Towering mountain
ranges, vast wilderness, great rivers, every
obstacle known to road builders blocked
the way. A fraction of the project could
easily take years to complete,

In March the Corps of Engineers swung
into action. Miracles were demanded —
and accomplished. The world knows
only the results. In December the Alcan
Highway was through! The lifeline for
Alaska’s defense and America’s safety
stretched securely from Dawson to Fair-
banks, and trains of freighter trucks were
rolling the length of it!

Alcan is a milicary highway now...

but some peaceful summer to come you
may decide to try your fishing luck in
émrty lakes and rivers up near the Arctic
ircle! Smfﬂi.' covering these spectacu-
lar miles you'll gain fresh appreciation
of the greatest road building accomplish-
ment in history!
We're proud that Evinrudes served on
that j . . and e«iuall}r proud of the
Evinrudes that are aithfully perform-
ing many another wartime task for the
army, navy and marines. Until Victory,
Evinrudes are being built only for the
armed services . . . then there will be
brilliant new Evinrudes for peacetime
pleasures again!

EVINRUDE MOTORS, Milwauvkee, Wis.

Evinrude Motors of Canada, Peterbara, Canada

EVINRUDE

UTBOARD MOTORS

« buy MORE War Bands,

% To speed the d v|:||:uI of peace .
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guestion: ‘Are you sure of hitting them?"
“Yes,” I said. ‘Then fire,’ he answered.

“I got a grip on myself, forced myself to
be cool, took careful aim and fired. My
Rumanian flung up his arms and dropped.
I waited for a fraction of a second. Anoth-
er head appeared over the top. I got that
one, too. That was my baptism of fire.

“Snipers’ work is not easy. You go out
in the dark, at four aum., and you come
back late at night. You need self-control,
will-power and endurance. Every step a
sniper takes is under the observation of
enemy snipers, whom we call spotters.
They try to mark our firing positions and
keep these positions under machine gun
and artillery fire. That is why each of us
has several firing positions. I am never
more than two days at the same position.
You should shoot only when you are cer-
tain of your aim, for every unnecessary
shot gives away your position.

"It was the German snipers who taught
me caution, endurance and restraint, If I
s0 much as stirred a finger, a bullet would
whistle just over my head, or at the back
of my legs. Occasionally a German tin hat
would appear, just a fraction of it. I would
think: ‘T'll get that Fritz!" You fire and the
tin hat waggles like the head of a toy ele-
phant, and disappears. It was only a Ger-
man decoy to make the sniper betray his
position. Following that, the Germans usu-
ally opened such a squall of fire that you
dared not even raise your head. It was
just terrible. From sheer fright you would
call out: ‘Machine gunners! Save me!’
Then the gunners would open fire, guiet
the Germans down a bit, and you would
be able to crawl back, more dead than alive,
for a breathing space. After a while, a
sniper becomes less panicky and learns
the German secrets as well as how to keep
his position a real secret.”

At snipers' schools throughout Russia,
they are fond of repeating tales of the
heroism of snipers. A favorite concerns
Section Commander Snezhko, and Red
Army men Yelkin and Oreshnikoff, who
reconnoitered the location of enemy “cuck-
oos" and then undertook to destroy them.
Snezhko went to the left, the others to the
right. They had to lie in the grass, camou-
flaged, while the enemy “cuckoos” fired
from their positions in a fir tree. Snezhko
was wounded on the first shot but he killed
one of the “cuckoos” in retaliation. The
other two men figured out that there were
“cuckoos” in the other trees and after care-
ful aim they eliminated the entire “nest.”

And, while the young men and women of
Russia are the expert snipers, and the new

(Confinved to page 154)
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WHEN A FELLOW NEEDS A BINOCULAR...

“Hold it, boys! Those devils are up to some-
thing”... Naked eyes might never have seen the
danger. A whole detachment might have walked
into death. Thank heaven, OINE pair of eyes in
this group was NOT naked!

Wars have always been full of tricks and sur-
prises, but your boy today is facing the trickiest
and most ingenious enemies in history. Count-
less times, he may owe his life to the fact

A PATCH OF FOAM in
the distance could
be a torpedo, a U-
boat surfacing . . .
OR Americans
adriflt ina lifeboar,
The men in the
new DE hoats must
know, use binocu-
lars to be sure.

% .ﬁ

M'/mmz [AMERA [TIRPORATION

NEW YORK .

CHICAGO .

that his binoeulars are constantly on the watch,

Universal is proud to be one of a few manufac-
turers now making binoculars for our Army,
Navy and Marines and The United Nations,

This work has led Universal to pioneer in
many ingenious new methods of production—
significant and permanent contributions to
America’s future leadership in the manufacture
of precision optical instruments.

BEFORE HE Lﬁﬁ THAT WIRE! A man at work
is an easy target for a hidden enemy. This
U. 8. Army Signal Corps man is trained to
survey the terrain carefully withbinoculars,

REMEMBER YOUR
PLEDGE TO BUY
WAR BOMDS, AND
LIVE UP TO ITI

There's n.rl.l:r ana flag
we're prouder n_f.F

HOLLYWOOD

- Makers of Precision Photographic and Optical Instroments
PEACETIME MANUFACTURERS OF CINEMASTER, MERCURY, CORSAIR CAMERAS
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methods of fighting have led to the discov-
ery of better and better lenses for sniping-
guns, still the older people have valuable
advice to give. One of these patriarchs,
Ivan Gerasimovith Kandryuchev, a beard-
ed and white-haired Cossack, makes these
observations:

“To a coward a bee is a bullet. You must
learn to read the earth out on the steppes,
on the white pages of snow. You must
learn to see the tracks of the hare and
marks left by the fox's tail. You must learn
the broad paw marks of the wolf. Just let
the enemy come out of his nest, out into
the open. Take it easy, aim carefully and
squeeze the trigger at the right moment.
Then you will not fail.”

The Sky’s Not the Limit

(Continued from page &%)

has climbed toward the stratosphere ear-
rying test equipment and test crews in
search of data that may be used in design-
ing aircraft capable of flying safely at even
greater heights. Down on the ground, data
of the same kind have been collected with
the aid of Boeing's test chamber in which
various conditions of pressure, tempera-
ture and humidity from sea level to the
stratosphere can be reproduced scientifi-
cally. The chamber is used in the develop-
ment of high-altitude equipment, and the
use of oxygen and emergency eguipment
is taught men who will actually fly sub-
siratosphere airplanes,

In that chamber, or perhaps in the “fly-
ing laboratory,” will come the discovery of
just how high man will be able to fly.
Some scientists assert that 43,000 feet is
the ultimate, others helieve 43,000 feet is
only the limit for existing equipment. Im-
provement of the pressuri cabin and
engine supercharging may enable tomor-
row’s aircraft to climb to 50,000 feet.

A wartime product that gives more than
a hint of things to come is Lockheed's four-
engine {ransport, the Constellation—larg-
est, fastest and most powerful land-based
cargo or transport plane. Driven by an
8,000-horsepower installation, it will fly a
light tank and its complement of troops
across an ocean at a top speed cumparab]ie
with the cruising speed of fighter planes.
It is faster than the Japanese Zeros or any
four-engine bombing plane now in active
service. It is capable of spanning the
American continent in less than nine hours,
or of flying from California to Honolulu
in 12 hours. In peacetime it could carry
55 passengers and a crew of nine nonstop
from Los Angeles to New York in record

{Continued ta page 156)
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Ovut of a G-E engineer’s
home workshop . ..
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FREE! 20-page boolk-
let **How Light Can
Help You Speed Vie-
tory,"" shows why poor
lighting slows produc-
tionm, tells how to im-
prove it. Write Gen-
eral Electric Company,
Dept. 166-PM-7, Nela
Park, Cleveland, Ohie.

GENERAL D

HE Army asked General Electrie for a tiny
lamp to signal ‘‘bombs away.” A lamp that
would produce a light of a distinctive color. Idea
for the solution came to a G-E engineer when he
noticed the translucent plastic handle of a kitchen
paring knife on a workbench in his attic workshop.

Cutting off the tip of the handle, he produced a
dome-shaped, colored plastic cap, which he fitted
over the tiny G-E grain-of-wheat bulb used in
surgical instruments. This lamp, after weeks of
intensive experiment in G-E laboratories, served
as the model for the thousands of bomb indicator
lamps now in use on U. 8. bombers.

ONE OF 150 SPECIAL LAMPS. This is only one of
more than 150 G-E lamps that have been develop-
ed to meet specific military needs since the war
started, and one of hundreds of types of special
lamps G-E is making for military service. These
include everything from lamps for submarines and
battleships to those in tanks, jeeps, and aircraft.
ONLY PART OF THE J10B. Making special lamps for
the armed forces is only one of G-E’s wartime
lighting jobs. Eliminating glare, gloom, and shad-
ows in war plants, big and small, is another. Your
nearest G-E lamp office, your G-E lamp supplier,
or your electric service company will gladly supply
helpful advice to any war plant.

G-E MAZDA LAMPS

B ELECTRIC

—

Tune in the G-E MAZDA lamp radie program Sunday at 10 p.m. (Eastern War Time) N.B,C-:.
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Raiding with the Rangers, 'cross country scouting,
front line dispatch riding...those are some of the
motorcycle jobs that call for red-blooded riders with
daring and courage, cool heads and resourcefulness.

In fashy, flexible performanece on a dozen battls
fronts, Indian Motorcycles are backing up these
riders with all of Indian's famous power and speed
and sturdy dependability. The soldier who rides an
Indian knows there's no safer motorcycle built.

And you'll know it, too, when you ride the great
new Indians that will be yours for good times and
economical transportation after this war. In the
meantime, let your Indian dealer help keep your
present motorcycle in fighting trim . .. and ask him
about his reconditioned “buys”.

INDIAN MOTOCYCLE COMPANY, SPRINGFIELD, MASS.

BUY WAR BONDS NOW
% % TO BUY AN INDIAN LATER * * !
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time, Aying at 20,000 feet above 90 percent
of all weather disturbances. Yet, the pas-
sengers would suffer no discomfort, for the
pressurized cabin, heated or cooled ae-
cording to climate and always air-condi-
tioned, maintains the air density of the
8,000-foot level. The plane can rise com-
fortably to 35,000 feet. A 25,000-foot alti-
tude can be maintained on three engines
and a 16,500-foot level on only two.
Robert E. Gross, president of Lockheed
Aireraft Corporation, has this comment: “I
believe this airplane is the greatest con-
tribution to air transit vet made by Lock-
heed. Itis haﬂpily timed for the war cargo
emergency which confronts us, and for the
reconstruction to follow the vietory.”
Burdette 5. Wright, vice president in
charge, Curtiss-Wright Airplane Division,
recently made this announcement:
“Curtiss-Wright engineers have project-
ed a research laboratory destined to be-
come one of the nation’s largest and best-
equipped workshops, to anticipate the
needs of the world in war and in peace for
the manufacture and operation of wvast
fleets of fighter planes, cargo tr rts and
passenger airliners of the future.
“Altitude tests can be made in an alti-
tude chamber accommodating single-place

“fuselages. Actual dive and climb condi-

tions can be reproduced. The most costly
equipment in the laboratory will he the
wind tunnel, one of the largest in the na-
tion. There also will be facilities with
which completely assembled aircraft can
be statically tested in an area large enough
to accommodate ships of the C-46 class.”
The C-46 is the huge twin-engine cargo-
carrier Curtiss-Wright developed for the
Army. Curtiss-Wright now is busy on a
cargo carrier—a military “workhorse”—
that will be constructed mostly of wood.
From these, and scores of other develop-
ments, may be gained some idea of what
the leaders of American aviation mean
when they assert that the surface has hard-
Iy been scratehed, that tomorrow will bring
many new wonders in the flying game.

Mosquito Blitz
{Conlinved from page 85)

times 31,000,000 mosquitoes, or 13,000,000,-
000. Thirteen billion mosquitoes would tip
the scale at 26 tons, equal to the weight of
five elephants. Distributed over a 10-mile
radius there would be 1.4 mosguitoes per
square foot, or 32,000 mosquitoes for each
of the 410,000 residents in the distriet. If
half of the mosquitoes were females—the
only ones that bite—that would leave

(Continued to page 158)
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Your Camera

of Tomorrow

Although right now we are building for the Future, all our energies
at the moment are concentrated on the protection of that Future by the
manufacture of Precision Optical Instruments and Communication Radio
Systems for our Armed Forces. . . . Out of the Crucible of War will
come new ideas, new materials and new methods. Thus we are also
building for you. . . . The apprenticeship we are serving under the
taskmaster of war needs, is streamlining our designs, stimulating our
ideas and strengthening the skills of our hands—These Jewels of Today

will make finer Instruments and better Cameras for you Tomorrow.

ing In several of the lsoding

-ttt |ewels of Today

el 1 poogde of Ak ARGUS EYES FOR VICTORY
with Argus produects . . . in war e - =
and peoce.

MILITARY OPTICS
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The Argus thaot maode
camara hElary

FIME AMERICAMN
CAMERAS

.
[::a.rn maore about composis PEECISION OFTICAL
tion — lenses=film—and INSTRUMEMTS

.

]'if[pful hints lor using any
camera. Send 25c today for the
St-page book “Good Pictures™

AVIATION RADIO
EQUIPMENT
-

W BUY WAR BOMNDS
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In accordance with WPB
limitation order, Disston is manufacturing four
Disston Hand Saws and two Keystone made-
by-Disston Hand Saws as shown below...
If you are doing essential work, see your Hard-
ware Dealer about one of these fine saws:

Victory—Li ghtweight S:tii.g.ht-h.z;:k pattern, .1:I.1¢ finest
saw in the Disston Line, Made in 26-inch 7, 8, 10 and
11 points cross-cut, 534 points rip.

D-23 q‘“ “

Lightweight Straight-back pattern. Always popular
with saw users demanding quality and workmanship.
Made in 24-inch 8 and 10 points cross-cur; 26-inch
7, 8, 10 and 11 points cross-cut, 5% points rip.

: T e m
n-s | T

Medium weight, Skew-back pactern, “The Saw Most
Carpenters Use.”” Made in 20-inch 10 points cross-cur;
22-inch 8 and 10 points cross-cut; 24-inch 8 and 10
points cross-cut; 26-inch 7, 8, 10 and 11 points cross-
cut, 5} points tip.

Lighrwé.i..gﬁl-: S;::;aig.ht-h.ack pattern, Universally popu-
lar moderately priced Disston quality. Madein 26-inch
7, 8, 10 and 11 points cross-cut, 3} points rip.

K-G Challenger, a popular priced Keystone made-by-
Disston Skew-back saw, Made in 26-inch 8 and 10
points cross-cat, 54 points np.

“4 Airmaster, a popular priced Keystone made-by-
Disston Straight-back saw. Made in 26-inch 8 and 10
points cross-cut; 54 points rip.

MAKE TOOLS LAST with the help of the instructive
Disston Saw, Tool and File Manual—FREE from your
hardware dealer, or write to us for your copy.

HENRY DISSTON & SONS, INC. T
711 Tacony, Philadelphia, Pa., U.S.A. |

e
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16,000 potential bites per person. It is for-
tunate, says Mr. Clarke, that mosguitoes
also bite birds and field mice.

Data on the flight habits of mosquitoes
are now being used by health officers in
studying epidemics such as infantile paral-
ysis and sleeping sickness.

Prevention projects carried on by the
Des Plaines group include the draining of
marshes, removal of polluted dumps and
the transformation of polluted streams into
clean water that will support larvae-eating
fish and insects. One polluted canal 60 feet
wide and four miles long contained an es-
timated 600,000,000 larvae.

Despite the success of mosquito control
in isolated regions similar to the Des
Plaines district, there are less than 100
abatement districts in the United States.
This is exclusive of the southern malaria
belt where mosgquito abatement is handled
by full time county health officers. Only a
handful of states have passed enabling acts
that permit the organization of mosquito
control districts.

The cost of maintaining the Des Plaines
Valley Mosquito Abatement district is
$40,000 a vear and the tax assessment is
one-half mill on the dollar. The model
Des Plaines Valley setup includes the di-
rector, general foreman, four sectional
foremen, laboratory technician and 17 field
workers, A board of trustees consists of
five civie minded citizens who serve with-
out pay. Residents of this distriet, who
once played golf with mosquito netting
over their heads and hid behind screens in
the evening, no longer kick about the add-
ed assessment.

A conservationist once asked Mr, Clarke
if he knew of any good use for mosquitoes
aside from providing a larvae meal for a
minnow,

“There is a verv useful Solomon Island
mosguito,” he said. “This is a special mos-
quito that bites a Jap sniper, spoiling his
aim. Aside from that, I know of no possible
use for the pests.”

Arming for the Knockout
(Continued from page 5)

Some months ago we were having diffi-
culty in getting a pair of precision pins in
our howitzer department. We had let the
job out to three contractors, but they had
been unable to produce pins meeting the
fine tolerances. One of our employes, who
had a work shop in the basement of his
home, volunteered that he believed he
could do the job. A trial proved that he
was right and he was awarded a contract

{Confinved toa poge 1&0)
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eNewr Designs in
FRANZITE GRlPS

Modernize Your Gun! Improve Your Score!
Mosi durnble grips mode. Positively wan-
breaknblel Feor Colt, Smith & Wesson, HI-Standned.
Origlea, Luger & Mausers in o wide choice of henutiful
designs in lvory, pearl, walaut, onyx, ete. Low prices. FREE
CATALOG, Deslers Wiontod,
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Keep car radiators cleaned out for
greatest motor efficiency, Use

M Hm e and 257 sizes
- Directions on can

REAL ENGINE VALUE

The G.H.Q. is o miniature gasoline engine
that really operates. Ower 15,000 sald in the
Inst year. 1/5 H.P, Complete with fl lrl'w-:I
{or :m:l:]r.-|.|.1~r] fuel, necessoriea and full in-
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—you're sure to worm right
il you follow the easy pictur-
ized directions with Pulvex
{the combination treatment)
Worm Capsules. Here's why:
Your dog can have Tape,
Round (ascarid) and Hook
Worms, any or all, at the
same timel To worm for all
three AS YOU ALW#YE
SHOULD, espeaciall;
worms, YOU MUS UEE 2 TYPES OF CAP-
SULES. No single-type capsule can expel those
three worms. You definitely expel them (including
tapeworms) when you use the 2 types of capsules,
to be given a few days apart, in the Pulvex
Combination Treatment warm_ Cnprulc package.
Warm 'ng:hl: avoid Wanlng wrong for
worms; use Pulvex Capsules. Packaged two ways:
for puppies, for dogs. Either 50c. Double size

packags, 75c. Quantity discounts to kennels;
write direct to—
WILLIAM COOPER & NEPHEWS, INC.
1557 Clifton Avenue, Chicago

GERSTNER TOOL CHESTS

lelp your tools to last longer and to pecform bet-
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443 Columbla St. Dayton, Ohia
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OF LIFE

WHENCE came the knowledge that
’ built the Pyramids? Where did
the first builders in the Nile Valley acquire
their astounding wisdom that started man
on his upward climb? Did their knowledge
come from a race now submerged beneath
the sea? From what concealed source came
the wisdom that such characters
as Amenhotep IV, Leonardo da Vinci, Isaac
MNewton, a host of others?

Today it is known that they discovered
and used certain Secret Methods for the
development of their inner power of mind.
They truly learned to master life. This
secret art of living has been preserved and
handed down throughout the ages and to-
day is extended to those who dare use its
profound principles to meet and solve the
problems of life in these complex times.

This Sealed Book -~ FREE

Has life brought you that personal satis-
faction, the sense of achievement and
happiness that you desire? If not, it is
your duty to yourself to learn about this
rational method of applying natural laws
for the mastery of life. To the thoughtful
person it is obvious that everyone cannot
be entrusted with an intimate knowledge
of the mysteries of life, for everyone is not
capable of petly using it. But if you
are one of &e possessed of a true desire
to forge ahead and wish to make use of
the subtle influences of life, the Rosicru-
cians (not a religious organization) will
send you A Sealed Book of explanation
without obligation. This Sealed Book tells
how you, in the privacy of your own home,
without interference with your personal
affairs or manner of living, may
receive these secret teachings. Not
weird or strange practices, but a
i\ rational application of the basic

iz laws of life, Obtain your com-
- plimentary copy by addressing
your inguiry to Scribe X.D.B,

The ROSICRUCIANS
{AMORC)

San Jose, California

and given a weekly quota. He has turned
out thousands of pins so far and has had
only one rejected by the government.

In setting up our trench mortar depart-
ment, another interesting example of em-
ploye ingenuity came to light. We needed
three lathes for roughing, finishing and
honing the interior of the barrels. We dis-
covered it would take 18 months to have
these lathes built—too long to wait for the
badly needed mortars. Machine experts
searched through momentarily idle ma-
chinery and rebuilt three lathes to do this
work. The machines were so satisfactory
that they have never been replaced.

Because railroad equipment is the first
line of war offense, we have held in re-
serve a portion of our manufacturing
facilities. We have many large orders for
different types of freight cars, some for
military service overseas on railroad lines
totally different from those we have at
home. Speed is essential in the production
of cars, for delay in the delivery of railroad
cars means holding up shipments of war
materials, For instance, on November 6,
1942, we received an order for some cars.
A sample car was ready for inspection De-
cember 1, and the cars were rolling off the
assembly line by December 12.

Ore cars, built to special specifications,
were needed in a hurry by the Duluth,
Missabe and Iron Range railroad to move
iron ore out of the northern Minnesota
mining districts, This ore was badly needed
for the winter war effort and cars had to
be supplied to get it to the Superior-Duluth
shipping points before the lakes froze. An
order for 500 cars was placed with us and
after material became available our first
car was shipped, on August 28. Five weeks
later, October 5, the 500th car left our
Michigan City plant, in time to get them
all into serviee and help in the great job of
moving the record of more than 92,000,000
tons of ore from this territory. Our basic
overall capacity is sufficient to permit us
to build freight cars in existing carbuild-
ing shops at the rate of one every 3% min-
utes. Last spring, despite the shortage of
materials, we were producing at the rate
of one car every 4% minutes,

In addition to the items previously men-
tioned, Pullman-Standard is making bombs
for the army and weldments for antiair-
craft guns, All production-speeding tech-
niques are shared with other manufaetur-
ers. With this kind of teamwork America’s
mighty industrial empire will soon have
the cumulative output of war tools which
will erush the enemy.

€[ To learn where to buy commercial prod-
ucts deseribed in these pages, see the index.
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: Large Pictures of

U.S.ArmyTanks

ready for framing, only

Srart a collection of the most fascinating land bartle.
ships in the world — U. 5. Army Tanks. Know the
difterence between the Md—M7—MD, See the special
half track General “Old Blood & Gurs™ Paron uses.
Pictures are beautifully printed on heavy glossy paper
in size 814 x 544 ready 1o Frame or put into your
album. Clearness of prins brings every detail showing
guns, armor, and size. Don't miss this unuseal ofer—
mail coupon today—buy a ser for yourself—buy for
your friends—they will want them oo,

Send 25¢ in stamps or coin for sach sat ta

Dept. 181 —P.O. Box 89, 217 W, 181h S, N.Y.C.

BATTLEFIELDS NOW .
Country Roads After the War

Sompday—yon cnn delve again! Then
E‘-.-.-.-.m o dependable guide i

you wil

your car=—the HULL STREAMLINE
COMPASS—now  made exclusively
for” U. 8. Army vehiclesr, Wartime
engineering will provide oven lm-
b, proved performance,

HULL MFG. cO,

P.0. Box 246-D7
o= WARREM, 0. _a
.

REED_MICROMETERS

o One of Ameriea™s finest I
precigion micrometera |
made over 30 vomrd, Dellverles madie o
men working in war plants, Pries Model
No. 801 shown above £6.25 less 1005,
Write for literature ehowing other types
manufactaraed,

Q GEORGE SCHERR CO,
KEEP TOOLS SHARP!

GRIND and ocilstone your eutting
edges on this versatile tool. Double-
fuce oilstone for coarse and fine
honing.

WRITE FOR FREE FOLDER |

Get the facts about this low-
cost Timken bearing tool
dresser. Write today !

CLAUSING MFG.CO. "7
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BUILDARCWELDER rroMot .~
et e GENERATOR
Far Light or Honvy Worle, 50-200
amperes. Complete PLANS A5, snss e
Bend today and we'll include FREE
our Big NEW Catalog.

LEJAY MANUFACTURING CO.
1347 Leday Bldg., Minneapslia, Minn.

12RA Lafayetio 54,
Mew Yark, M. Y.

MW
WA

i"sé
Shhosr

Ty il! See the Added Beauly
ik thia NEW TOOL (nah  brosh) sveczone an s draw FPAID
anes with pain [#tdl da mupos. e aked .
oabineta, furnivars, lisdesss Score il a1l hme !.‘E.&...“. L-ru* s,
: u:nlr';.l{:'fnr:"\-dm tLli Loollar i
n 2 & BEripe, isclod
:.ulg-.u'r-ndl:!:htruuhuiu.l . 0. 1,
uses paint, snamel, l6egie, i
Intervhangsabln dips wre wvnllable for w
BAFfuwEr stripes,

hl'f Painter and Craftsman Should Own One
Band for wodr tool ny. Wsn it 1T you ars ot
putdafied that yoo have ndded .uhmp“bﬁ an well 2
My ¥our waork, selurn ths st wa'll
refund your moaey prompidy.
Bwalersr Werits for

Lileredijre, win
WENDELL MFG. CO.

As sasy io was
as a pencil

OILING OF & JHOES couwo oesmoy
HARD-TO-KILL ATHLETES FOOT FUNGI THAT MAY THRIVE IN
SHOES AND RE-INFECT FEET. YOU WOULDNT BOIL SHOES, BUT
YOU CAN FIGHT ATHLETE'S FOOT IN SHOES AND ON FEET, BY
UsING QUINSANA POWDER. AMAZINGLY EFFECTIVE!

BEWARE OF SYMPTOMS
OF ATHLETE'S TOOT :- PEELING AND
CRACKS BETWEEN TOES, ITCHING,
SOGGY SKIN. EVEN MILD CASES
MAY SUDPENLY BECOME SERIOUS !

2

CLEARED UP PRACTICALLY
ALl OF THOUSANDS OF TEST
CASES OF ATHLETE'S FOOT, USE
QUINSANA TAILY FOR
FREVENTION ANT RELIEF.
ALSD EXCELLENT FOR
EXCESSIVE PERSPIRATION,

FOOT ODOR.
ﬂ \ Shake Quinsana into shoes
\ 1o absorb meisture, reducing
1 chances of re-infection

Use Quinsana on feet daily
to help prevent and relieve
infection

5L M. Ashiland Awe. Chicags, 1L,
—_—

JULY, 1943

Eay pou saw it in Popular Mechanica!
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This
Amazing Chart

Makes

TRIGONOMETRY
EASY

TRIGONOMETRIC EQUATIONS quickly
found on TRIG-EASY CHART. All errors
use of wrong equations eliminated.
and dimensions accurately determined

Without Knowing Higher Mathematics

With this amazing TRIG-EASY Chart YOU guickly solve
Trigonometry problems. War ‘Workers! Math Stedents!
Gualify NOW far big pay in Tool and Die—Machine Shop
—Sheet Matal—Die Bore—Patterni—Layaul—Inspection—
Draf-rmq Departments, elc, Prepare for a4 more important
job in America's buty wartime induttry. TRIG-EASY Chart
is the short cut. Semd only 50c (cain) for TRIG-EASY
Chart with full instructions—=MOMNEY BACK GUARANTEE.

QUALIFY FOR BIG PAY - EARN A RAISE

.E H. NEEDHAM (Trig-Easy) Dept. I-A Culver City, Calit.®
m Dear Sir—Enciosed find 50c for Trig- Easy Chart and in-

40

threugh
Angles

.ﬂruchmt =
- =
mMame_ m
- u
]

= —— I TR
li-lllllllilll..lllllllllll..ll-

P AW From coast to coast in the plants of the nation’s
) famous war producers — and in many of the
hard working mobile maching shops of our
fighting forces — modern Adlas Lathes, Drill Presses.
Milling Machines, Shapers, Arbor

Presses are sewing new records in '- ST
(

precision production, Atlas Press Co.,
743 M. Pitcher St Kalamamn. Mich.
/ _THEN ﬂﬁz&,
f rooLS FOR YOU '

ez
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MASTER DRAFTING MACHINE

. ® Biggest
time saver for
dimensioned
gketches,
lettering and
layouts ever
gold at—This
L-IJ‘I.'I.' PF IIfE ==
While they
last. Limited
Supply. .only

$3.95

IWEITE POK CATALOTOR
611 West Randolph 5t
CHICAGD, ILLINDIS

HHH DﬂI.PH RADI

SPECIAL MAIL ORDER LIST J

PRACTICAL, PROFITABLE

l.uw_Cust BOOI(S

i inely Ilu.
T T o
e |.|:|. I||

Sn]‘ed and Order Mow

H:I'nl To Read DiveprimiE. e Campletes
ol thls l\.||'|u Lle Eunowlodie frofm Lhls ||II
k. %1

Mu.lu: All of the
for (hie home workshoge,
il Uil parts, eic. at
myn to Use Ggnrabl, - Covers il com-
vow to SEart & payliEg
el Lo K1.1kE_
Desrrites
hortouts, edc.

Bulld a Eoak.

] '\-||r| |r|III: Shorw s
(R I|I mnke 17 s

oAt BHAOHRS Bl TeOmnes,

#1256
Shop  Mates

whﬂ.l: Ta Make,
nke I frer "\.I

il i

¥ FOFT ns.
B ingrecdienis

pped G0,
o Pl

FIJP'IJLAH MECHANICS PRESS

Dept; &TE, 200 E. Ontaric St.;, Thicage

' CHECHK TITLES WAMNTED AND MAIL

Say you saw it in

POPULAR MECHANICS
DIE-LESS

DUPLICATING

Many small parts can be formed without
dies, to duplicated securney of 0017 with

D-ACRD  Procision '.'I;m:hmeu,.—llandcrn.
Brakes, Shoars—saving Man Hours and
Critical Muaterials. Require

ority o A-1-A or highor. _:u==l
Write on business letterhead
for catalog, or state if em-
ploved in War Produoction.

O'NEIL-IRWIN MFO. COMPANY
3] Eth Avenua 5., Misnespoliz, Minn.

POPULAR MECHANICS



4 ™
* ONAN

Mg- G Wmﬁq fo& in Lhe Wanr
Thousands of ONAN ELECTRIC PLANTS are

pmrldinq vital power for countless War Tasks.

Guasoline driven, Air or Water
Coocled. Sizes from 350 te 35,000
walls—A.C. or D.C. ar Iluul
= output, 50 to BOD cycles. 6 to
4000 wolis.

. We'll ba glad ia furnish de-
fails on your present or post-
war nﬁarior Elactric Planis.

D.W. ONAN & SONS

l.‘__'l.l.'lﬂa Royalston Awve. Minneapolis, Minn,

. GET wom our -
FASTER

with Steel-Grip Gloves

With no time to be lost, keep war
uction mowvi speed  deliv-

talog or state your need loday,
musmu GLOVES €O,
651 Gurfleld Blvd,, Danville, NI,
Conada: Safety Supply Co., Taronte

BUILD FGUR
TOOL POST GRINDER §

Thiss bty grifids ¢ s . fvmd fobs of wutemal v internal grindeg
Al arben o s Iathve 4o shager and i cnay Lo buald Tron
prots.  Paiterns fosned of semred. F'r\-_r
f nln.r'x:l:r" WP moter. Inchides
mpeciad Asbut Fo ileral Figding.  Machme werih 5250,
Fiall st 32 prontn, £3.00 Posinge pasl. WHts for paridezlin
MECHAMICAL ENGINEERING COD. "“ﬁ
NIB0 Braddway ﬂ':'.rﬂll..ll.l.“lﬁll ]

STOPS HOME CANNING LUSSES'

MIKALSON FRUIT JAR CONDITIONER grinds
level nll makes of sorew-top standard size
jnrs; removes nicks. STOPS MOLD, LDOSE
| LIDE, MILEY FEAB, DARKENING OF PEARS,
- FEACHES, ETC. HND EXTRACTION. SAVE
VITAMIN JUICES. Enjoy sasier canning and
— perfect food, Stop spoilage. Ordsr now,
4,956 prepaid jn U, 5. Full instructicns.

MIKALSON MFG. CO.
B Dopt. P. Box TOL. Everott, Washlngton,

H.E.WILLSCO. _

1047 W.47 5L
Bept. PM-T3
hicago

ﬁl&il.ﬂ'lﬂl l:n,

2739 §. Mary lt... Ihpt. Chicaga, 1,

JULY, 1943

i ..Dependable tools are as
essential , .. as expert pilots”

“ee Says PAN AMERICAN
WORLD AIRWAYSSYSTEM

Boldly blazing new sky trails . . _ steadily thrusting
our air fromtiers across farthest oceans and conti-
nents . . . the far visioned pioneering of Pan-Amer-
ican World Airways forms one of the most brilliant
chapters in aviation history. And wherever Flying
Clipper wings have scared over world-wide routes,
Snmap-on tools have played their part,

"We have used Snap-on tools with confidence and
satisfaction since the earliest days of our service,”
say Pan-American Maintenance superintendents, *De-
pendable tools are as essential as expert pilots. In
the shops of both seadromes and airports, our me-
chanics praise Snap-ons for ease of handling, work-
ing speed, accuracy and long life.”

Snap-on tools are endorsed by every leading air line
» + » widely used in the greatest aviation plants , . .
and by the skilled maintenance crews of our Flying
Forces. In thousands of busy war plants, where tool
speed and accuracy count heavily, Snap-on tools
are the choice of better mechanics.

SNAP-ON TOOLS :omrluu, Kenosha, Wis.
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WAR WORKERS-WIN ‘PRODUCTION AWARDS"

Dremel Moto-Tools are used on hundreds of jobs, in thousands —_— L
of war plants, becnuss they are such great time and labor savers. "mst
3Iu||d e BN tw!:l. e a l:lﬂnljllnu rllui. vri‘ujlllnz;, oOTeS nnr: Ho

3 ¥ welding polnts . . . Erinding, polishing,. DUrFing i
KE Mo | with 83 high | pojaning . . . these are but & fow of Mobo-Tool's many
iy sovepmaton, and ganabilitiea. Only Moto.Tool has il these fenturesi—

el | Meto-Tod | o7 000 rp.n. (sssures botter work and lengthens e of
im hurds “?_5& cutiersi’ shocknroof (Bakeliiel case; oilless joil-sesled)
Wit tasn iearings;  fan-coojed  modor  dcan’t  overheRtl.  Omer TO SAVE TIME—
Kit . I mme ss| Mdo-Tools and aceessories at your deasler, or direct on CUT COSTE

; Ity trinl. Money-bock guaraniee. Prompt shipmens
i'f“:"d :“.h Mustar s peewlpl of proper prlority. Cataley FREE, e

T | E DREMEL MFG. CO., Dept. T-113-G, RACINE, WIS.
NEW WATERPROOF - [110-WOLTS A.C. 20 with

GETS UNCLE SAM'S 0.K.* | Katolight Generators and Power Plants

Furmizh same kind of eurrent an Cily power
linea parmitting emergeney hook-ups right
out  im  the feld for opersting  repair
equipment such as drills, grinders, saws,
ete, for making on the spol repairs;
tromsmitters & repei'rerr. -
portable X-Ray equipment.
Good  deliveries on AC.
generntore 300  throogh
15,000 walls. Available
all standard voltnges., Gooad
voltage regulntion.
Hato's entire production at present =
must be confined to orders with high
priorities.
® Alee maonufacturers of a compleie line of
rotary converiers and complete power plants. L ]

%_u good it is used in Uncle S:hu'n's ﬂ.g%' and Hhiﬂl Kato Engineering hﬂ.!n 28 Eim St., Mankato, Minn., U.S.A.
ef WELDWOOD GLUR 15 simple as A- ito use! No
hﬂﬁﬂ!’q “I'ti.l'l.ﬂ’ ar spccill. r,quipmcn:. J'l-llt add tap !'.:l*:IE'I'I]_.I’l.l.-'l..-".-!Illzl.'ll.llf:l-:'vl:'l.'r
water to dry powder and it's ready for fnmtant are At Pos T-wm {;T,«E‘E.‘L.‘L iy ﬂmu;ﬁ?ﬁuﬁ;
hardware, chain stores and lumber yards in 10¢, 23¢, S0c PRODUCTS after the war on an outrlght
Cans; or smd Eljc with your dealer’s name for sample mnr:c. {IE. pl'fuﬁlul'ﬁu- E]ﬁl:’.
can, Supply limited due to Uncle Sam’s war needs. WA N T E D - ziml-uth;ﬂ'nau]rllul. Must be
bes Loy e ¢ b
UNITED STATES PLYWOOD CORPORATIOM consuimees ard prefer those well sovered By patenta. Lt be
World's Largest Producer of Plywoad l.‘llthnr n'u:l._s';d ﬂlfwu-rm: urdﬂn;m: f‘o;ﬁ:rlﬁ-;t:cell:r :uneln?l 1-';,.__ u;-
Weldwood Glue Dept. % that have heet a?;&le!ﬂ' far, will be given consideration.
103 Park Ave., NewYork ""'-..._ ] 4 =l X .|_I:- .-1:.:.:-|:.|-..mup? ,;I.?;T:g.lhaélz:l?nu;;uldnllm n'l.'llfl:u.’;.lr!'uul.“u
Compare These —*-T--*"" D ﬁ'tn}rr' ra.;]pun'ium I|..- r.-.{.l 57 (oD mimutﬁ;s of rm«-'Jr |I ny only
(£} TiLE rn LHilh - 'ri LHEES il
Amating Qualities ELOWADPD Brokics Reply Box Mo. 171, Princeten, Mew Jorsey.
1. Trcmrﬂduura Strength Blastie Resin
2, Warerproo

" WATERPROOF GLUE-

3. Rot and bacteria-proof
4. Economical
5. Stain-free

efabled American Indusiry (o change io

ARMSTRONG TOOL HOLDERS

6. Quid:. and CASY [ mix war production “over night.” For thoy [~ R
nmpdlht permanent, En.uill.-p ] u?'l.:“s qﬁ _,-"'.j?‘ &
- e line m AFETY H“" LES ¥ 6 per ecent of the machine ps Fis - G
Makes the I"ﬂ 5 1 and tool reoms, on lathes, planers sac I

- !;}mu“'Ti'tI‘E tosla anmd Lo t:n.-i‘l:n ‘”“f!.,.l""""l .
SH A and Peapy -Pal” are the tools Jou wiil want for yous own
- ter the war—— TRONG
: D'I.I'ﬁ-l-l- EHHDEH THﬁtTUHS ;If?f'l'lﬂl'lcﬂrl'ﬂ:ln“:ﬂlralrr. ACE Tool Holders
for home work shops,

ARMSTRONG BROS. TOOL CO. __.....--"'"‘

Tk Tosl Melder Feopls™ I'\.
¥4 . Franclss Ave., Chicege, U S8

® ] o § H.P. Circulars on mequest. War limits production. « . .
We supply repairs for all SHAW tractors sold in our 38 years in
business. Write for yoor needs. =

BUILD YOUR OWN GARDEN OR /%5
FARM TRACTOR—:1.00 brings g2 )
cither set of plans, postpuid, telling how [EHES
to build trpctor chiefly from old auto pasts. -
Wil plow, cultivate, baul, ete. Handy man Riding Tricdr
can plsg o o . Bl i P Dagy
BUILD RIDING TRACTOR IN ONE DAY
by using old auto parts, powered by 3 H.P. Briggs and Stratton
or other engines, larger or smaller, shown by above skeich.
SEHD 51.““ far Garden of Farm Tractor Plans {state which
wanted) and we will include, free on request, plans to BUILD
RIDING TRACTOR 1IN OME DAY. Money Back Quarantea ! | I

WEATHER SEAL CO.,

SHAW MFG. CO., 4507 Front 5t., Galeshurg, Mansas
GGE-0 Mo, dth 5';__, Bolambus, 0.0 5812-6 Maonolia Af.:__t_:mcnnn. . ’ & East Pfirl Streat, Cineln nati, ohis

0 S ANDERSON HAND SCRAPER and BLADES

One blade is equal to an ordinary hand scraper reforged about
5 tlmes. When it {5 worn out a new blade makes & new seraper.
Blades need stoning but no grinding. Blades are " thick
frons end to end nmd of correct hardness, Three sizes:
271, 18 W

'fl‘lr] these fast-cutting, longlasting, and cost-lowering tools,
Write for complete details, Please use business lettorhead and give your priority rating.

70 ANDERSON BROS. MFG. CO, a0 FSasi™ i fiei

WATERPROOF WET BASEMENTS ON

THE INSIDE WITH D R Y E

Easy %o Use—Just Mix With Water and Brush On.

Tan for leals In mnngu. 'h'g':.'lt }Haﬂ.‘.\‘:bﬂ- DREYE 15
thrifty; handy, suick and durabilce. BET [RANLY (RO
rp;mlr{ o u:-'rvlnLlll. and iron; clsterms, silos,  ele
Ank yeirr dealer or send £1 for H-lbs, postpaid,
DEALERS WHITE,
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_*x LEARN RADIO

A/ NEW BOOKS for WAR TRAINING

Specially prepared 10.aid radio trainiag in schools and
indusiry, Full of valmable dace. Priced simply to cover
‘A cost of handling and mailing. Send for them now!

Rodis Farmulas and Bodis  Cireuit  Han
[ate Bosk Ho. 37.755—10¢
s Rodie Budlders Handbsok
Ho. I7-T5l="10 Rt
Dictlonary of Radls

Simplifled Rodio Sericing
Terms Ha. 37-T55—10c
No.37781=10¢  ALLIED RADIO
833 W. Jackson, Dept. 5-G-3, Chicago

"X ALLIED RADIO

Fvwrything i Radis and Bacirosicn— War Fraswing
& Fguipmeal — Peplac#mint Parla

ARBURETORS REBUILT Li:

for better mileage, One day’s service. Single barrel $4.50, double
barrel, §5.50. Send ug your earboretor. Work done by experta,
United Carburelor Service, 4716 M. Kimball Ave., Chicago, I,

& GENUINE U.S. BARGAINS

@ D. WooL BLANKETS JUSED) . . 5205
McCLELLAM SADDLES [(USED) . ., . 5.8%
U. 5. ARMY PUP TENTS [USED) ., .. 3.50
S e T e et S
3320ha, . . e e E L P W Y
Thousands of Other Bargainsin Military, Dasdoar
! & Sport Goods for Husneer, Farmer, Scouc Sead 10g
1 for 33-pagecatalog rewrned with first order,

A and N SUPPLY CoO,

RICHMOMND, VA,

Write for
FREE BOOK
PUT THIS DTTAWA to work for you.

B o o] MAKE ll{lﬂﬂﬂl:\'l t:'..uuldj in wiﬁul:-_llo.

s BT e morg than 10 men. Easily
_‘;.?ﬁr;:lﬂ"' operated. Falls treca—and saws
- ¢

EE LT T e

EST. IBGE

4720 LESTER &T.

b= i | limbs, Use G-hp, engine for
F. £ r 0
LR saw 10 0 35 s o) e s s, co.

. T2T Wood 5t. Ottawa, Kans,
Ine. 851G KLEIN (Est. |863

520M) 3rd Ave. Mew York, N. Y.
AMT TUNDERWEAR. all siyles &l

CORDS A DAY

COATS=HLACK

Af: SHIRTS dress, sporls aml work, io
EATER %
T =Lannge DOl by 14 SPORT
. COMBINATIONS—WINDUAEAKERS—TE 5=
K L WEAR
k flledl. Illustrated Cigculir on request,
—_— . e T
WANT = rmanent buosi=
rofeas 2
own?  Then BECOME A
Enrnings im this greatly
high as 250-£100 weekly after a few weoks home teainlng—
not medical or chiropody—no further enpital neaded, 8o goods

pes, weliphis, to Ga:
ERE—OVERALLS—BELTS—NE . Mall-orders capelully
ness p jon of your
o -
FOOT CORRECTIONIST.
noeded profession run as
to buy. 47Tth year. Write for free booklet

Stephenson System of Foot Correction
28 Dack Eay.

Moston, Mass,

WINDOW SIGN LETTERS

For Stare Fronts and Ofice Windows, Anyone canput
themon. Free Bamples, Liberal Offer ba general agents,

METALLIC LETTER CO., 432 M. Clark 5t., Chicago

sware "ot U. 5. WAR BONDS * STAMPS

Share of
WORLD’S LOWEST PRICED
ADDING MACHINE viz=:ose

FREE TRIAL
IDEAL FOR BUSINESS — oUATAN-

ONLY 2%

=.J.“:E-.“.',‘ﬂ"'l

ﬂﬂl.l[lEﬂH.

i OR PERSOMNAL USE  TEED AC-
o CUHATE. Motatop, Operateswithonly s TOTAL COST
. Anger fiek, Adds, subiirict=, multiplios, SEMD MO

A for MOMEY

Aivides, Counts up to ten milllon. P
C itself ever and over, ldeal Gift—for Husis
g Ucss. Income Tax and School use. MONEY RACK GUAR.

4 = |
", ANTEE, Hend name and sddress. Pay postinan onl
HE| TR TION

aram

re.  (Sond A
| Maomey back In lﬁ-" If natdelighted. AGENTS WRITE.

| B2.80 plux pos full canh 1 cutaide 15 8
DEPT. 143,

| CALCULATOR MACHINE COMPARY (Mirs.)
. 0. BOX 1118 CHICAGO, ILLINOIS |

JULY, 1943

DONT Scrap I7?
/7 repair it wit

UNCLE SAM needs and
wants all the scrap metal
he can get. Be sure you
turn over to your loeal serap drive all useless
and irrepairably broken apparatus around
the house. But it is equally important to re-
pair what you can, because replacements of
metal parts are hard to get, and such re-
placements may take away from production
for war needs.

With SMOOTH-ON No. 1, you can seal
cracks and stop leaks in boiler sections, radi-
ators, pump casings, heaters, tanks, and
piping, and tighten loose parts of tools, uten-
sils, fixtures, equipment, and hardware. For
48 years, this many-purpose iron repair ce-
ment has been used by professional repair
men, shop and auto mechanics, and house-
holders. BMOOQTH-ON is easy to apply and
requires no heat. Buy SMOOTH-ON in-1-345-
0z, T-o02. or larger containers from your
hardware store, or if necessary from us, so
you can keep your household apparatus in
good condition and be prepared for emer-

Egencies.

10-Page Repair Handbook

CEMENTS (ROW

Full of Ingenius, practicsl repair #hort cuts
that sava time and meney as well as wn-
replaceabls squipment. 170 diagrams and
simple concise instructions. Write today
for your FREE copy.

MAIL THE COUPON

Smooth-0n Manulacturing Co., Dept. 37
570 Communipaw Awe.,
Jersey Clty, M. 1.
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KRW ARBOR PRESSES BFNGH TYRE AND

MEEDED IM EVERY SHOP—SAVYE TIME AND
MOMEY—DO BETTER WORK, QUICKER.

Mo shop is completé without a small arbor press. Press-
ing and squeezing operations can be done better and
faster on a KRW Arbor Press, ﬁLD{r using wise and
gledge hammer methods—they generally deliver spolled
work In the end. KRW Factory-To-YTou Frices giva
¥ou greater value f[or Your money., Order today.

KRW Bench Type Arbor
Pl‘lll!'!! 3 sizes

No. 471-P Ton, §13.25%

Mo. 37-0 1 'I'on. $25.00%

Mow 37-N 3 Tom, $35.00*

*Prices F.OM. Arcade, N. Y.

5u::|| hign Wies.
el TIHERTR IR w0

K. R. WILSON, 17 Lock St., BUFFALO, N. Y.

Builders of Shop Equipment for Ford Dealers Since 'I'I'lﬁ

BARE oudtos Avbean

OMN TIES, SCARFS, PURSES,
FINISH | etrers, Greeting Caros, evc.
Rub & little liguid on cloth, leather, paper,
wood, Like magic, see phntu- MQEEAY O0E -
Mounted firmly terial.  All in 2 tl:lmll-laﬂ in brosd doylight.
on its own steel Mo dorkroom needed. Use nny  megalive,
shank. each Chi- Won't wash off. Can't harm negatives. Wear
l sweethenart's picture on tie, scarf, handker-
TR Mounted dhief., Pul yoor pholae or a picture of your
Wheel is n whirl= home, ehildren, or peta in natural life-like
' ¥ of I-Y oolors on sistionery, greeting cords. Make
ing point of ensi snapshot prints 2 for le. Complete set in-
controlled power Dliudr.c _II|r|1||.1 for 400 photos, elips, mosks,
s glnss plate, #six colors, and =simpls, B -1|_|-

with 1009 grind follow instructions, everything !.m:!'ur.‘t

Lﬁgﬁmﬁmﬂd and SEND NO MONEY—"tush name and nd-

ERW Hydraulic
Presses are built
in 25, 50 and T&
ton sizes. Prices
start at §105.00*

5 dress (print plain-
I¥) for complete Foto Color Set. Poy posts-
Famous since man only £1 plos postage. (Canado $1.20
thelr introdue= Money Order only. )

tion 45 years ago LEM MFG. CO., Dept. 247, Neave Bldg., Cincinnatl, Ohls

faru qua:l.[iﬁy a“ddl‘l.?rthlg 1Ii.:rl; There is nm;;just right' = —""
icago Mounte el for every operation.
'Fllﬂ!:l"l‘ DELIVERIES—We are working 24 hours a day KE BIG “0" EYM HOHE .

and due to our central location, can make prompt ship- N E W IN V E NTION

ment on all Mounted Points and Grinding Wheels 37 l[ M
e oplatesBrush

With the approval and endorsement of W P B, all our
facilities are concentrated on EADQ = New, patented invention makea possible
these smaller sizes, !nnhling us Lo “‘ %% earnings AT HOME. RI'-"l:ﬂ"It-trEl.uluu
give faster service to war plants. f

Handee Tool of 1001 Uses and .-“ﬂﬂ'

Hi-Power Grinders are still avail- * #¢ ﬁ‘ﬂ:':’/

able to all who have priorities. e b
T e

Send for Free Catalog . s : hy
k! ! ! . ey 1
GHIGHE“ WHEEL & HFE Gu “ d lI"l!rll:-:l] BOOKLET how you can
a " s SAMPLE ¥ a life income from A business of YOUR OWN
lgs ABERDEEM STREET, CHICAGO, ILLINOIS = hmbll buiit upon gatisfied customers. Act at oncel
BOOKLET WARNER ELECTRIC COMPANY

EAPLAINI ALL 663 M. Wells 5i, Chicago. 1il.; Dept. 303

=>4 arts—worn articles in homes, stores,
’ i s vith durable, sparkh
i ﬁ ; ; with stroke of bru
<] simple, quick. Geanine Gaold, Sllver, M
Cadr eto, Everyihin Iurrl.lr.hr-fi
ready for use. No shop
1 52 tl’: 155 an ]||:||:1':r.| lifetime

Soy wou sqier 1t i Popiwlar Mechanics!

| this
s««;‘zfz:m

mfwfrpar e e
516 PAGES, 512 ILLUSTRATIONS

Wrilten in & nen-technical lan-
guage with $t|.|:~ex1.'rlunu|:nr1
diograms, charts and tables.
great gid to beginner and expert.
All applications explained. 500
Croas-relerence index.

— |

ARE WELOING
LESSONS Boow
192 PAGES OF STEP-
BY-5STER LESEan s THET
LET VER TEADM TogRiELF
USRS S THE TEIT

1M HOBART FCHDAL ?5“

Gidet friatd HmeS

s

MEW EQITION, A

VERITARLE STORE-

== NOUSE OF INFOR-

MATION OF NEWELT

TECHAMIGUES, METH-

B0 MATERIALS AND
S PROCE P RES,

[T ]

Sewf oa § Dapr Agoroval
HﬂBﬁRT BROS. ﬂ-uxl‘-‘li‘?:ll Tra,.-ﬂhno
—

ORDER FouR BOOK TODAY - . “Ore sfitheWorlti Largest Bole
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-+« EASY
TO READ

—easy to clean—unconditionally guaranteed for
one yeir. The crack-proof white surface is bonded
to the steel—protects 1t from ruse. 25, 50,75, 100
ft. lengths. Sold by hardware, building material,
mill supply dealers everywhere. Write for folder.
KEUFFEL & ESSER CO., Hoboken, New Jersey

QNGRS
o
Sl

£ WYTEFACE

STEEL MEASURING TAPES

(1] |HIII|1 IIIIIHI IIIII|I
im Zey ey
III“ (TP TT ol
Preverve Foasdi Chesply Witk
IDEAL DEHYDRATOR CIRCULAR

Make Manmey 0l Home"

Complele Dutfir Only §5,94 FREE

IDEAL-O 148 WEST 23rd ST., N. Y.
"’.' Tﬂ 'I'I.'III 'ITI Tl.'II.'IlS III.'I 'I'I.'Illl" A populne book an

wondwarking, packed with illustrated Instructlons for heginmera, and
with weeful data for EINP[’["I'I"#\L woilworkers, Every home warkshop
ghould bave o copy. A Big Valve at $1.00

STANLEY TDOLS Division of The Stanley Works,

137 Elm 2t., Mew Britain, Conn.

vour GRANDFATHER CLOCK NOW

Sanal 15¢ lor Simpls SHOP TESTED COPYRICHTED BLUEPRINT.
Tt Blmple Benaihls Hed-i-K ot war s thonsnds bave. DIME Enr#. FLANE
sl minty picturs “IIOW"Y loox prising many fine brass waighi Westmin-
ster, tubs ahlme movemests shewing nine baautliful celonisl gramd-
Fiewitm. Sawe hall. HILUFR YL

Pallear cason. Bulld now. Avwedd Govi., Feee
HUEMPEL CHIME CLOCK C0.. Blde. i, Guitenbarg, lews

i
ICTORY

Foley fled saws increase sawing  productibon
A6 o 405 o plants, mills, foctories. This
ONE machlne filea ciecular, laand and hand sawa
beiter than the bost hasnd flors. The Foley saves
Milng tlme; saves files ood rebecss gow hreakage, Availabla on oriores
ity of A-B or better. Wrile ou busicess etierhepd for 1iLeeatse,

FOLEY MFG. CO., 718.3 Foley Bldg., Minnsspslls, Minn.

The FOLEY
SAW FILER

i in wse by
. B, Army,
mnvy, Alr Farer,
Ivuwnzdrods of War
@il manufac
furing  planis.

JULY, 1943

Movies. o0

are s@m awaited

at our far distant ovtposts

E‘r‘t"r}‘ inch of space in our vast fleet
of cargo planes is precious—is urgently needed for
lranspaori IIl1[._:' vital medical ||.'|,|I|I:1im and im-
portant war materials. Still our government
considers motion pictures so valuable to the mainte-
nance of high morale in the U. 8, armed forces
that the latest films, in 16 mm. versions, are
classed as a "must™ for our wartime skyway
freight lines,

Thousands of Ampro projectors are being
utilized in a vast 16 mm. motion picture progeam
for training and entertaining United Nation
soldiers on both fighting and production fronts,
Still more projectors are needed! Private
owners of 16 mm. projectors are urged to
contact Civilian Defense authorities in their local
communities and enlist their machines in this

vital wartime programm.,
1007, of Ampro facilities are engaged in the
production of projectors and precision war equip-
ment for the United Nationa. Ampro engineering
rezearch continues undiminishe — asar-
_ing civilian vsers more effi-
cient projectors than
ever when the war is
over. In the mean-
liill‘.' }'i}ll can F.I.E" rl;.'ll,'
the future by Iu:cp-.
ing up with the new-
st developments in
16 mm. projectors.
Write ludu}-' for
latest Ampro Catalog!

AMPRO CORPORATION, 2851 N. Western Ave., Chicago, .

AMPRI

PRECISION CINE EQUIPMENT
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Instruction Beok
FREE R

1|||'|I||1'|.'-"p' e |
aalasikacel ALiaaaddbs |h|n_'||'.mf'|'lul.n
i

Blide Duls aod l:nl’l.nnru B
BUblbracting W WHE, BET

Ruale z:rnduu.t In T
timeters and  inches.

L=
&7 Transparent Protractor sl

SPECIAL
COMBINATIOMN OFFER

Pocket Caleulator for adding sand
sranh

ﬁLL 3 for 51.00 cash =050 ien

Enables you to do difficalt enleu-
lationa Inetantly without paper or pencil—rmulti-
plying, proportions, division, extracting roots, ete. Accurste,
white composition face, Hos stamdard A, B, C, D, Cland K scales,
For complete outfit, incloding slide rule, Eﬂ-pnm: illustrntod in-
llrl.ll:l.l.'ﬂr b;uk_. I(_‘i-crE'xJILs LT '&l.'null Gle (60c Foreign) . Mailed
postpaid. SBatisfaction gearantesd or money

refunded. |See :spe-.-mf Combinstion omer) Order NOW!

EWIG CO., Bax 143-D, Grand Central Annex, lhl'l' York Gity

i AComplete Home Workshop
L. hhra-y-lmrlwtngrapm
: and Drawings

Covering every phase of opera-
tion and maintenance of all
major work-shop motor-driven
tools—withhundreds of special
operationa explained.— valu-
able shop hints, short-cuts and
scores of time-saving tables.
Tella how to ohtoin unusual re-
sults, how to keep tools, acces-
sories at top efficiency. Every
operation is “shop-tested.”

Here's What You Get :
Vial. I=How To Get the Most Out of Your Cir-
cular Sawand Jointer, Val. II—How ToOperate
Lathe, including metal spinning and metal turn-
ing. Vol lIl—-How To Operate Band Saw and
Scroll Saw, Vel IV — How To Get Most Out of
Your Drill Press ||1.|;-11.u!|n§ numerous auxiliary operations.
Vol. V—How To Get Most Out of Your Abrasive Toola, Vel
VI—How To Operate & Shaper. Each volume includes o Special

Appendix with valuable tables and special information.

PLUS—*Practical Finishing Methods'
How to do every possible finishing operation—how to pre-
pare the work—how to n!:l.i.n---i-l.!l—\rn.rn|=h---|1:l:[uﬂ' ele.
Proper use of spray gun and brush. How to mix your own
low-cost matenials,  Silk screen process—how to  finish
metal—make decorations. Includes old secret methods.

EXAMINE AT OUR RISK

ﬂE .{In E": Send only §2 for complets library and
palgs s FR.EE Gift Boole. On arrival, postpaid,
%"rm"!—‘: examine thor-
"‘mu".'::'tﬂ'ﬁ'.“" nuﬂhﬁt?d If not
- tisfied, your
e E I:llil- return n\E LT/’A

postage will be promptly refunded.

The Delta Manufacturing Company
#0-G E. Vienna Ave., Milwaukee, Wis.

MILWHUI{EE

“EVEREADY‘' FLASHLIGHTS AND BATTERIES

are vital equipment both at home and at the
front. Serve by conserving yours!

Local “Stere Rowte™ Plan pays men like
you big meney—steady |—in wholeeale hasiness of
FOur own. No car necessary.  Hell Vitamims to
atored of all Kinds. New low retall priee, T lor

10e, opens vast rich fleld. Handle this sales-

maker, plug 200 cllwer guick profit itesns. XMany
nationally  advortised, N experiencs  Desded.
Amazing Tacts FREE. Write DAY

WORLD'S :FIH:IDLII:TE co,
10-G Spencer, Indinna

n rr Takes Guesswaork

JELL” METER outct sety makins.
The instrument iz a glass tube with a pin-site
hole running thro its lower half. The uppér
half is filled with juice, then the julce ia
allowed to flow out for one minute. The
figures on Lhe top section indicate by the level
of the juies how many cups sugar should be
added. If all juice runs out, pectin is needed.

Full instructions. $1.00 puat.pa.:d Jelmeter,
Ing., HWewark, Delaware.

TRAILER AXLES, HITCHES, AND PARTS

@ If you are intérested In puFelisslng tealles
axles, hitches, asd ather tealles parts, eontiet
us promplly,  Camplete houss traller Blue
prints, 51.00. Write for free lterature.

HAMMER BLOW TOOL COMPANY, Dept. 107, WAUSAU, WIS,

Tired Kidneys
Often Bring
Sleepless Nights

Daoctord say vour kidneys éontain 16 miles of tiny tubes
or filters which help to purify the blood and keep you
healthy. When they get tired and don't work right in
the daytime, many people have to get up nights. Don'"t
neglect this condition and lose valuable, restful sleep.

When disorder of kidoey function permits poisonous
matter to remain in your b it may also cause nag-
alndg backache, rheumatic pains, leg pains, loss of pep

ENOTEY, &1 g, pufincss under the eyes, head-
aches and dizziness,

Don't waitl Ask your druggist for Doan's Pills, used
enccessfully by millions for over 40 years. They n;e: hap-
py relief and will help the 16 miles of kidney flush
out polsonous waste from your blood, Get Doan's Pills.

Sap o saw i in Popular Mechanioe !

Drept.

BUILD THE BIGGEST

MNew, Redesigned 7-Ft. Super CONDOR Scaring Glider

Bironger, longer flights, more graceful lines, comstructlon #lmplifled slm
Easier than cver to build. Soprs for hours. KIE VE-S0105...._. _._,_,..--"""_H-.“

4-ft, Cleveland Eaglet

Unusually good medel of a secondary type glider,

g Patterned after “'Baby Dowlus',
ﬂ P Rty built, Kit VE-o1, sﬂe

Iy

$1.00 PLANE IN U.S.

Send 5¢
for new Mo, 40
(none free)

® If your dealer can't supply youw, order direct.
Enclose 15¢ extra on orders for less than 51.00.

Qo * GLEVELAND MODEL & SUPPLY CO., INC., 4508C65 Lorain Ave., Cleveland, Ohio
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| WITTE DIESEL ENGINES |

The WITTE PFlant is producing large num-
bera of Diesel Engines and Dieselectric
FPlants exclusively for the War Effort.

They are helping to
speed Victory on
many fronts the
worldover, and when sl
victory comes these &1

same improved
WITTE units will
be available to all.

Remember us then. Slow Speed I-I|I'|||',|I Duty

WITTE ENGINE WORKS

LARGEST BUILDER OF SMALL DIESELS
KANSAS CITY, MO., U. 5. A.

NOW DOING WAR WORK
WANT PRODUCTS

TO MAKE AFTER WAR

Equipped to produce large volume., Wil finance de-
velopment, patents, as well as manufacture and sales,

PARTICULARLY INTERESTED
HOUSEHOLD APPLIANGCES + VACUUM CLEANERS
STAMPING PRODUCTS WITH ASSEMBLY
Butl will consider other ilems.
Address REAEARCH ENGINEER,
QUALITY HARDWARE & MACHINE CORPORATION

§821-51 M. RAVENSWOOD AVENUE, CHICAGO,

KILLS FLEAS, LICE
AND TICKS

= Will you permit us to send you at our risk
Lhe Vae n-matie, adevieewhich antoownera
_|I 1 1’. where are praising? Install it on your
% =t it gt oor ::Emk Unlesa it brim s diliars off

vnurgn-a billa by pavingup tod0 % on gasclibe con-

sumption, gives more power,
faster accaloration, the test wi
Auvtomatic Supercharge Frlnc-pln
?am-nutlc is ennrrl!p{ different! It operatesan
tha B & principle by aotomaticslly add-
fingm extraoxygen, drown free from the
outer air tn thu heart of the gas mixtore, lt Is
t.h-umn-r-" .:u.-: ms, :-::- :,Lmr;el;lﬁiu:mm ﬂﬂﬂ.
upto B0, on gas costs, with Betler matar pesformance.

FOR |mﬂﬂ|-|¢l!ﬂ\. Hete'n n lplundbd opportunity for mmln.l-l lllnl
and profits. E ear, truek, tractor owner s prospect. Send name and
wddreas now for ble moner making offer and how you can get yours Freo

The Vacu-matic Co., TE17-820 W. Stats Streot, Wauwatoss, Wis,

Conatractes
frandinion
e justed snd
Eha Faetary, Fa

JULY, 1943

ILL. |

T'I uicker phku%and |

& Maybe you're méssfug some-
thing, mister . .. maybe you
cowdd end that “old man™
feeling thissimple, scientific
way ... witha Bauer & Black
self-adjusting Suspensory.
Men everywherein all walks
of life, active or quiet, heavy
or light . . . say the firm,
comfortable, flexible sup-
port of a Suspensory makes
them feel years younger . . .
fess tired . . . all the time,

Mail Cnupnn for FREE BOOK

This free illuserated book tells you
how men claim to have found mew
vigor ... helped to banish quitting-
time fatigue . . . how they stay fic
and eneegeticall day long .. . every
day. Send for your free copy today.

[ _____J
" (BAUER & BLACK
Division of The Kendall Qﬁl‘npnn}'

Dept. 5302
2540 5, Dearborn 5t.,

Please send me your booklet about Suspensorics.

Suspensories

Chicagn, i,

—— — e ——— =

L | 5 o ~atate., o
My Du’:u untlun iu 3 ﬂtli\’u O '\Iﬂ .ﬁ.l‘:trn:
— S — " — — i — — — — — — ]

|
)
|
|
I
!_

Mo More Domaoge from Condensation or Sweating Pipes,
Water SHHDHH; Tonks, Walls, Ceilings and Air Ducts

A SURE GUHE = Sensa Li:rqul plas-

tie cork coating prevents condensation drip
from metal, conerete, brick, wood, plaster or
composition surfaces.
roelon, prolonging life of pipes, tanks, eote.

Protects metn] nepainst rust and cor-

Forms o mois-

ture-proof, insulstion type coating., Apply with brush,
trowel or Bpray.

Bequires no maintensnce. A gallon ecovers 30 feet
of 4% pipe. Comes in 1, § and 55 gallom drums. Get at
Hardware, Plumbing, Mill Supply Dealers or send $1.90
for 1 gal. prepaid. ($2.10 weat of Rockies.) FREE—NoDrip
Handbook, all about Condensation and its Prevention,

| J. W. MORTELL co., Kankakee, I,

522 Burch 5t.,
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BACK OF

Back of the planes and tanks and guns that are flowing in ever-
increasing quantities to our fighting forces is a skillfully coordinated
plan of men and machines—a combination of skill, ingenuity and
mechanical perfection that is going to win.

Accuracy is the key to the success of this great plan. Without the

1“:&;%:‘::&?&?; split-thousandth tolerances that assure perfect interchangeability of
s, Contals 158 parts, the production goals could not be attained—and not enough
Pl Bt X B - Sl e planes and tanks and guns would reach the battle fronts,

Capable of fulfilling the demands of urgent war production, South
Bend Lathes have the accuracy and speed for the most exacting

precision operations, plus ruggedness and power for efficient service.

South Bend Lathes are made with 97, 10", 13", 141", and 16" swings
in both Quick Change Gear and Toolroom models. Practical attach-
ments are available for special classes of work.

SOUTH BEND LATHE WORKS

South Bend, Indiana Lathe Builders for 36 Years

PRINTED BY POPULAR MECHAMICS COMPANY, CHICAGOD, TLL.. W. 8. A
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>PARK PLUGS

IN SERVICE ON EVERY FRONT

¥

“"He Jest Holds the Auto-Lite Spark Plug an' GOES... that's all ah knew!

CLEAN SPARK PLUGS HELP PUT GO" IN YOUR (AR

Oncle Rafe sure got hold of a good thing.
Car owners should take the tip. Faulty spark
plugs are taking the “go" out of too many cars.

Auto-Lite's "Plug-Chek" Inspection Service
is the new, easy way to spot spark plugs
wasting gas and power. Actual tests by

the American Automobile Association show
this new spark plug service can help increase
gas mileage as much as 12%!

Get more miles of essentiol transportation. plugs are operating proparly.
Ask your Auto-Lite Spark Plug Dealer for Matching your plugs with those

Color and conditien tell if

ii ii ' . illustrated on the " Plug-Chek"'
Plug-Chek" Inspection Service now. in the fiest step in getting nsw i

THE EL EETE IC ﬁ.uTG- I.ITE CGMFAMT |ifl far lphrh-wturf &ngint}.
fnlﬁljnl Ohig - er-:hund'l'll'ﬂp Divivion - Sarmia, Ontario




They know their engines...their
= machine guns —these men in the
e TR L = » T B Air Force ground crews have
' T what it takes “to keep ‘em flying"

Leyre Cot What it Lakes/

iHiH

1
AL,

SURE | SMOKE
CAMELS. THEYVE GOT
WHAT | WANT—
MILDNESS AND PLENTY
OF FLAVOR

L

EFORE you simply
take it for granted that
you're getting all the smoking
pleasure there is in a cigarette—
Before you take anyone else’s
word for a cigarette’s mildness,
its freedom from irritation, or its
flavor—

Try Camels. Put them to the
YT.ZONE” test (see below, right)
and let your own taste and throat
tell you why Camels are such a
favorite in all the services and
with millions at home,

HIS NAME can't be revealed,
but you may remeémber him—
the young mechanic who could
always get your car started, He
still smokes Camels (the favor-
ite in «lf the services) ... only
now he's prooming B-17E's,

BT Reynolds Tobeeeo O, Wihaston-Ralem, W, .

L7755 in the Service

With men in the Army, Mavy, Marines, and Coost
Guord, the fovorite cigorette is Comel. (Bosed on

5
5/
;

sales records in Post Exchanges ond Conteens.)

CAMELS SUIT ME BETTER
ALL WAYS, THEYRE
EASY ON MY THROAT—
AND A REAL TREAT TQ
My TASTE

The“T Zone”

—where cigarettes
are judged

The "T-ZONE" —Taste and
Throat—is the proving -
ground for cigarertes. Only

yorr tmste and throat can decide which
cignrerte tasoes best to youo . .oand how it
affects your throar. Based on the experi-
ence of millions of smokers, we believe
Camels will suit your "7-ZOMNE" toa "T."

JEAMNNE FLAHERTY
(right) turns out one of
the vital parts of a bomb-
er. Jeanne's cigarecie?
“Camels! They're extra
mild, and never go flat on
my tase,” she says.




