Youn Victory Home

POPULAR
MECHANICS

FEB. |
25 CENTS 7.\
30cIN mw N

SEE PAGE 1



Remember when...
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T DIDN'T MATTER so very much then if a
tire's pressure was a little lower than it
should have been.

We didn't worry a great deal if we stopped
shorter than we should, and left a few rubber
marks on the pavement.

There was nothing terribly wrong about
gouging off a little of the tread in showing
how fast we could get away from a stop-light.

And, as long as we chose the right time and
place, it was no crime to "burn up the road”
occasionally for the sheer joy of fast motion.

It's different now—and bow!

Every car in use today is a national asset; it
must be kept rolling. And every ounce of
rubber in its tires is part of our wartime
resources—ito be cared for, protected against
abuse, made to last as long as possible.

That's the reason for frequent tire inspections

—Victory Speed—slow starts and stops—
properly maintained tire pressures—careful
parking to avoid sidewall damage—and all
the other tire-saving precautions you can take.

By doing these vitally important things—
not just seme of them but &/l of them—
every American car owner can help in a
very real way to make victory more certain
and more complete.

* * *

REMEMBER WHEN your Seiberling Dealer was able
to offer you all the brand wew tives you wanted? He
can't be liberal with tives today, but be can and does
come through with the personal service and personal
interest you can get only from an INDEPENDENT
business man., We at Seiberling believe in the
dynamic, creative force of Anerican independence
—independence of thought and action, awd INDE-
PENDENCE IN BUSINESS. That is why Seiberfing
Tires will continue to be sold, as they bave been for
a generation past, by INDEFENDENT dealers only.

SEIBERLING 2"

Tanks = Rubber Fi

=

Wartime manufacrurers of Bullet-Sealed Tubes and Military Tires for our armed forces » Bullet-5ealing Gasoline
oars, Boars and Pontons « Rub

Tires and Tubes for passenger cars and trucks = Sealed Air Tubes * Rubber Heels, Soles and Mechanical Goods,

er Parts for Gas Masks, Airplanes and Tanks. Alsomakers of



| - COULDN'T KILL A GAL LIKE YOU...” He touched

“SWEETHEART,” HE SAID SOFTLY, “"THEY

the tank tender-like. Nazi shells had ripped into

her heart. .. You'd think she would have died with two-
fifthe of her engine knocked out... but she didn't!...
she kept rolling along as though
nothing could stop her.

NOW, the heart of that General Sherman tank was not one engine...but
five, hooked together...and all five are the same six-cylinder jobs you have in your
Chrysler. These engines can run on their sides...on their backs. And even when two are
destroyed by enemy fire, the other three can keep the tank rolling. You can credit
Chrysler Division "know-how™.._and an alert . 8. Ordnance Department for this one.

WAE PRODUCTS OF CHRYSLER DIVISION

Industrial Esgines « Marine Engines » Marise c H H Y s l E H
Tractors + Navy Fonicone * Horbor Tage » o —g——
AnthAlreraft Connon Parta « Task Engine F g :_'-._l; _XH
Assezibliey = Tank Parts = Airplane Wing q-f-_ﬁ_ﬂ_ﬁj_@_{f:
Panels = Fire-Fighting Equipment + Air Raid =

BACK THE ATTACK WITH WAR BONDS! Bizenn « Gum Boxes + Searehlight Reflectors. FIVIEIEN OF ENATELER CORPRAATION

THE MATIOM- WIDE CHRTSLER DEALER ORGANIZATION OFFERS OWMERS SERVICE FACILITIES T0 MEET THEIR TRAMSPORTATION MEEDS
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THE SEARCH

THAT

NEVER ENDS

IN THE industrial life of America, research
has been of constantly increasing impor-
tance. And today it is a national resource,
for the research of industrial and college
laboratories is proving its value in War,

To the Bell System, research is an old
idea, for the telephone itself was born in a
laboratory. Behind its invention, sixty-nine
years ago, were researches in electricity and
acoustics and in speech and hearing.

And, ever since, there has been a labora-
tory where scientists have searched to know
more about these subjects; and with their
associated engineers have applied the new
knowledge, fitting it with all the old, to
make the telephone better and better.

Their fields of inquiry have broadened
and deepened through these years; they
inguire into all the sciences and engineer-
ing arts which have any promise of improv-
ing the telephone. Much has been learned
but still more will be, because their search
goes on. That is why the telephone labo-
ratory grew to be Bell Telephone Labora-
tories, Incorporated, the largest industrial

BELL

2A

TELEUPHONE

“Research 15 an effort of the mind to comprehend relationships no one has previously
known; and it is practical as well as theoretical.” ... BELL TELEPHONE LABORATORIES

&9

laboratory in the world. And it exists to
improve telephone service.

Improvements in industry can be left
to chance in the hope that some one, some-
time, will think of something useful; that
some good invention will turn up.

The other way to make improvements
is to organize so that new knowledge shall
always be coming from researches in the
fundamental sciences and engineering arts
on which the business is based. m that
steady stream will arise inventions, new
methods, and improved products.

This is the way of Bell Laboratories. Its
search will never end. And as fast as it can
the Laboratories will apply its new knowl-
edge practically to the design of equipment
and communication systems.

At present—and this started before Pearl.
Harbor—its trained scientists and engineers
and all their skilled associates are concen-
trating on products of importance to our
armed forces. But when this work is happily
over they will be ready to continue their
developments for the needs of peace.

SYSTEM
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AKE a commando, sprinkle

him with salt water, and add
the tenacity of a bulldog. The re-
sult is something akin to what is
known in the Navy and Army as
an “amphib,” This new kind of
fighting man strikes with the
swiftness of a commando and
hangs on like a bulldog to a piece
of enemy shore. His important job
is to land men, guns, tanks and
supplies right under the enemy's
noge, “Amphibs” man an assort-
ment of vessels that range from
motorboat size to huge barges that
roll up on a beach like stranded
whales. How these amphibious
commandos work is told in a March
story “Getting 'Em Ashore.”

Wonder Liquid

IN peacetime you rubbed it in
your hair, chewed it, smoked it,
ate it, and drank it in beverages
to the tune of about 150 million
pounds a year. But since Pearl
Harbor, this wonder liguid has
been producing high explosives,
quick-drying paints for tanks and
planes, fluid for the hydraulie
mechanisms of big guns, and scores
of other strategic items. A March
article tells why glycerin is the
“Ligquid of a Thousand Uses.”

Timber Panzers

FDR every man in uniform, five
trees have gone to war. The
“recruiting” job being performed
in the woods to meet wartime de-
mands has made the old style log-
ger as out of date as an ox-team.
Felling a giant Douglas fir used to
take from 12 to 20 hours. Today
mechanized equipment does the
job in an hour. Meet the “Wooden
Soldiers of 1944” next month.
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The Flying Cannoneers

SDMEWH_ERE in the Pacifie the nose of a Douglas A-20 |
is pointed down at a nervous Jap destroyer and the
pilot’s thumb presses the button marked “Guns.” A rum-
ble of cannon fire drowns the roar of the engine as Uncle
Sam's flying artillery goes into action. German Tiger
tanks, submarines, and locomotives have also felt the
sting of cannon with wings. One of the flashiest attack
planes is the P-51 Mustang with a row of four 20-mm.
guns studding the leading edge of its wing. An article
next month takes vou behind the scenes with the aerial
artillery on many fronts,

“Stop-and-Go Lights” of the Air

AMERI.CA will have 20 million air passengers by 1950
who will be riding in some 500,000 aircraft, accord-
ing to William A. M. Burden, special aviation assistant to
the Secretary of Commerce. In a March article, Mr. Bur-
den reveals some of the carefully laid plans for controll-
in% future air traffic. Eleetronic devices, he says, will
help make air travel safe, One is an ingenious anti-
collision instrument that will show the position of a plane
10 miles away.
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...dont
shorten the life
of your car with
extra wearing
cold weather
"dry starts’.......

to stop wear of your cylinders and piston
rings, you must be sure that metal doesn't rub
metal. In cold weather—when you use winter oil
[low wviscosity oil) this happens frequently. When
you stop your motor this low viscoslty oil quickly drains
off ihe hot cylinder walls. After some hours the eylinder
walls are cold and nearly dry of They nre then not
ooly subject to ruste—hot also to scoring and wonr when
mielil riths metal as you start yoir car.

Pyroil stops this! Tt maintaine a
‘vonstant oil film over the eylinder
walla, It insures thoroughly lubri-
caled piston rings. It prevents rust
and eorroslon and Cgumming.”t Your
car starts quicker—you atop exces-
Eive wear. Simply put 1 pt. of Pyroll
im the erank oa=ze, and add one
ounce to each § gallons of gasoline,

YOUR GUARANTEE

12 years' acceptance by foromost
authorlities—raca  drivers—axplor-
erg—enginears, -

# KEEP BUYING BOMDS &
DI$?RIEUT€IE5:

gh e P
FeDEim

Check amd Mall

i e Bl o e TS |
r__ [EE—— ot e
PYROIL COMPANY I
B2 Pyroll Bidg., LaCrosse, Wisconsin

1 want my car to h:e-l apd run propecly. Please iell me |
more nhout Pyeoil and how It can sccomplish this for me. I

O Send details of your Plan for Distributors

I
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WHERE-TO-BUY-IT INDEX

‘Where no name and address appear direcily under an :II-HI.
the product is not believed by us lo be commerelally avallable

Buper-blimp to hunt sobs.....
. hanical memory™” for plane..........

l'ntdnl suits and raft for navy men
mpressed alr keeps l.lnler alleal, ..

h tors 5{:: mi
1' ital E o e
Illl' 'I-:'bdlnrl' ?‘I}I.l.l’!hi

B m‘hlrnn relieves i.l‘i:.Li]Hl
ame- Iugs prevent skidding. .
Maoblle cooler for plane
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Supercharger eqt

llﬂ_ﬂ to hilh nnd Tow tmpﬂnl

“b'" unskilled worker

Water from sea de-salied
Hydraulie I.l.llntn loads trock
Anthony Co.. Inc., Btreator, I1L
ff bomhs

fibers add sire

“fun 'BII‘II- ;ll kick
h‘l'liﬂf{ luhﬂln
Fire-fighting Jeep .....000000.s
Grenade Iauncher for army rifle
Fulverizer |I'l'l‘|l and packs soll,
Vinegar is milk by-prodact.....

up for instroment Lesl. ... ...cccociananscnanans
Blinkers" for jeep windshiedd..........c.0v0cenvararaaranss
Cradle brake tester for plane. s
Charcoal -burning auto ...

Ie-i.eut Army sleeper,

tawer,
nﬁ'ﬂll g:n".lcc Co., Whittler. Call
!Ih:r - nhu-t trains recruits for sem
' reduces foel bills
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Gunners perform "|mmllﬂ‘
“Magie retreads dire, .,

Alexander Bmith Carpet Co.,
Fool brake for fleor trock..........

Bassick Ca., Brtdnpnrt 2, mn
Train orders =en h:'liﬂth ........ B T COf ..
Fropeller hlum in 'Illl-ﬂlb shield. ..
New drhgrlt-ﬂ

So-Lo Works, Lnu'e!-.'na ' Ohio
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Seal mﬂu fire extingu &

riksen Service Co., ﬁﬂ::» W, Washington Blv

r-u sealed 0 “rPaineoat’™ . ... ......0.00.as eee B8
Tin fsh pet test run. ... L
Turret an truck trains gunners. L4
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BOMB BELEASE SIGHAL
\"-.\ .

CAMIRA BIGHAL LAMP

b
EMERCGENCT FLASHLGHT

RICOGNITION LIGHTE

Flear the General Electrie
radio pragrams:? " The
G-6 Al-Cied Orcbesira
SwJu'J- 10 p. m. EWT,
NBC:"" The Wordd Toduy"™
wEWws, Frery H-I"-I‘JJIT
G643 p. m. BEWT, CBS

HEN a 4-motor bomber takes off, these
are some of the 200 special G-E lamps
that serve its crew — help them do their job.

Specially developed for war use, they're only part
of the hundreds of different lamps that General
Electric makes to meet military and war produc-
tion needs. But each benefits from the research

BUY MORE
and manufacturing precision that make your  WAR BONDS—

FOR VICTORY
General Electric lamps at home so efficient and de-
pendable, They're all made to stay brighter langer!

G'E MAZDA LAMPS

GENERAL @ELECTRIG

Thi= One

— LIUINOEIVR T =

4354-XPE-T19L
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Hooks hold endgate In'umlmx....................._......lll
Clamp to hold well pipe. . waesns JBR
Barn batlens nailed fo prevent splitfing. . -..-.....”..,..1...1"

HAND TODLS

Emer le mensurements with hammer. .. ... 0ucineininians
{‘: to ol beveled disks

HOUSEHDLD
oy R e ersuien 8
Bllmlnl.iln i af coal lh-u'rlilu:. R S A R LA T e
Baby crib bles as play .

Fin holds dropper om Bott
Fliting Pﬂr in_drawer.
Fhoto s d made of wire. .

run

l:l.lcl on i pod'hm tllu easliy.
Contniner for sloring eamera, ........cocicivrnanarinnnannas
Faper clips hold di In|l soresn. . .. e
Film developed in drink

l-lhu drilling =etup, .
whinnmq-;inuu H

or worn worm
[ mmlniw

RADIO AND ELECTRICITY

Visual opiput indleator.....
‘Tape-operaied code sender
Magnetizing contral onil. ...

ETORE AND SHOF

iu.ur Ei'll'l\;‘ 'I‘Elnt::" lnbels, .
B?::r:ln m'ﬂl:‘d !nl;' :?Il-' d dril i
Electric window dllpla-r.. cninans

Back for shop lowel, .. o . iiciniaiuiacictarapsnrassnsarann 138

TOYS. GAMES AND NOVELTIES

Bwedish doll ersdle. .. ..o inereiariiassnssnsnanrasansnrsnes a3

Miniature grandfather clock, s B A B R e i T

Ring and yveke purtle.......... ks i W v b v

BMI.-:IIIIHH oheckerboard ......ocicvavasnnsnnanssenranansss10E

WOHODWORKING

Use rvight fAller duwl. .. ... .ccvniiiiianaiisnrarnasarassisnsas
Using one ruuumdrlier T T e e

‘Trim for Labl

Tapped zerew hao I.'.I- l
Rack for dewel rods.
Bailt-up ioroings

Bmart beverage IPovE. . ... cacioioioincarininsassnsntsndng
Tools locked under shell. ..
Drawing accurate spirals
Converting magneto ignition fo batlery. ... .cocvevivnninianas a1
Ernsers used as ribber feet on novelties, ... ......o....ocn e
ames for servieemen's pho ]
Ei: Ir:l.hl.ei wallel ;E
chyar L1 .
Itump,:l rn&m B L e L B e g 113
Clip holds war worker's badge om eoal. .. ...oo..ooooo.eioies 114
Capsules imliate eylinders on medel. .. ......ociiieena Laadld
Making vacoum cups stick <114
Incubators you ean ) A2l
Cot-in te subsiilule .1'!-7
Drain tile in foundation.
Lockin Mrnlurﬁpln; i .......1.....”"153

IMPORTANT NOTICE

1 intentlen of this zine to provide lts readers with
Lmﬁrﬁﬁﬁuumﬂ;ﬁ?ng the tnﬁfade“]uﬂm!nu In the mechrnical
nris. We take no responsibility as to whethor the disalesures son-
“'“m"’m’“n"“té e e EoTore makine. eing. o aejling any of
& \-I' nets, lli_'l:!l;i!; or Processes dﬂ'm.baf'!.n order avold
bdssrhilt liability for patent Infringement.
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become an accountant and make real
money.
And you don’t need to take the long drudg-
ery way of learning on the job—day by day
—a little now and a little then.

j ? ES, Mr. (or Miss) Bookkeeper, you can

Instead you can take a shorter cut to ac-
countancy success—a shorter cut that will
give you accountancy training and fit you for
more money and a better job in a compara-
tively short time.

The demand for accountants is great. You
need only scan the “Help Wanted” columns
to prove this for yourself. And while the de-
mand 1is increasing, the shortage of capable
accountants is becoming more acute,

Taxes—Social Security, the Withholding
Tax, Victory Tax—changes in plant struc-
ture, the many and varied reports heads of
business must have to know the status of their
companies quickly and accurately, the many
and varied reports which have to be made to
government, rapid turnover of labor—

All these and many more factors make the
demand for competent accountants far exceed
the supply—and promotion comes fast to the
able man who knows the whys and wherefores
of accountancy.

Under the LaSalle Problem Method you
can acquire a thorough knowledge of Account-
ancy—you can master its fundamental prin-
ciples and become expert in the application of
those principles. You learn by doing—and
without losing any time from your present
work.

You train directly under the supervision of
a competent staff o;( Certified Public Account-
ants—and you can train as quickly or as
slowly as you choose.

Our 48-]2135-: booklet, “Accountancy, the
Profession That Pays,” is FREE, It explains
how we train you from the ground up—or
from where you are now—according to your
needs. The cost is low—terms easy.

Send the coupon now. Don't
lay it aside and say you'llsend it  Ngme

“Pm TIRED of being

just a Bookkeeper

I’'m going to be an Accounfant
—and make REAL money”’

LASALLE

EXTENSION UNIVERSITY
_,d C?orreﬂfrancjencc ..ynd-ﬁfuﬁ'an

Dept. 264-H Chicago 15, lil.

I'd like ta prepare for agood ac:ountirlg :]ul:r.. Send me
vour free booklet and full details about your training,

dge

later. It can be the means of
your success—perha_ps more  Position

money and a better job than
you ever dreamed. At least it’s . Address

worth investigating. So send it

now. City and State

FEBRUARY, 1944
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To those who think

LEARNING MUSIC

is hard ..

See How Easy It Is!

'TIS OF THEE,
LIBERTY

MY COUNTRY

Strike theze notes and you're playing
“America”. TRY IT—IT'S FUN

E
=
=
e EE
=

Enrolling dor E’-r-d Course

“T learmed more from  Four
course then many of my friends
wher eldied under private teach-
4rs have for years. Tl fact that
T've already tsken 2 eourses
and am pow eprolling for a
third should speak for Baelf.’”

=F. A, 8, Indiana

"Your advertipements are true
i the letter. 1 cam aetoally
Play my favorite Inelrimenst
aren though I'm only at the
bopinning, Tlow ean 1 prver ex-
presd my joxful gratitude.™

s R, 0., Minois
* 4 el names on reoiesf.
Fictures by Professione!
Mod,

BA

basy asAZC this print and picture way

® Perhaps you think learning mu-
sic is a tedious grind. It isn't any
longer! Long hours of practicing
humdrum scalez and hard-work ex-
ercises are over and done with.
You have no excuses . . . no alibis
whatsoever for not getting started
toward musical good times now!
For, through a new, easy, pleasant
rr_leth{:d. you can now learn to play
right at home — without a private
teacher—{for only a few cents a day,

Learn to Play by Playing

The lessons come to you by mail
from the famous U. g School of
Music . .. complete instruc.

you've envied those who eould entertain
othera—if lenrning music has always boen
& never-to-come-trge dresm—Ilel this time-
tested home-gtudy method come to your
rEsCIe.

Ower TH0,000 people have studied music
this modern, casy as A-B-C way., And re-
member, no matter what instroment you
chonse, the eoat will average only a few
centa a day.

Ouir illustrated Free Booklet fully ex-
pll.i:rm thiza remarkable course. It shows
how you ean learn to play gqulekly, and
for a mere fraction of the cost of old, slow
methods, So deeide which instrument you
want to play angd mail the coupon today.
The fascinating Free Booklet will be sent
to you at onee together with a "Print and
Pieture" Bample. U. 8. Behool of Music,
72 Brunswick Bldg., New York 10, M. ¥.

tions, large, clear diagrams
and all the music you need.
You study with a smile.

FREE!

PRIMNT AND PICTURE SAMPLE
AND JLLUSTRATED BOOKLET

You learn to play by play-
ing real tunes by note.

U. 8. GSehool of Musie, 72 Brumswick Bldg., M. ¥. 10, N. ¥.
Pleage sond me Free Booklot and Print and Pieturs SBample. I
I would ke to play instriment clecked Bolow,

|
And it's all so easy to un- | I i)
derstand. First you are | yigin Mandsiin Trem bona Clarinst
told how to do a thing. | Guitsr Saxxphsny Rl e ——
Then a picture shows You | seme .00 v i
how. Then you do it your- | .
alf il Kear 5t | N et e
| Dity.....

If you're tired of just
looking on at parties —if

Mote] If snlul:rr.-!m-:lnfllin ;r'rl.vu!aga purent musk sign eoupen
L. — Save Ze-—Stick Coupon on penny posteard
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INTERMATIONAL CORRESPOMDENCE SCHOOLS

BOX 55681-J, SCRANTOM 9. PENMNA,

Without cost o obligation, please send me a copy of booklet and
full particulars about the course before which I have marked X,
Special taition rates for members of the Armed Forces.

TECHNICAL AND INDUSTRIAL COURSES

[} Electrizian [ Radin Opsrating

[ Flasiries] Maintenasca ] Maddin Bervicine

[0 Feandsrymas O, K, Baction Foraman
[l Hentbng C1 K. B Signalman

[ Heat Treatment of Metaly L) Medrigeraiion

O Highway Engisterisg [] Eamitary Engnessing
[ House Flanning [ Bheet Mletal W ok

|"_'| Im&mtr:;l Medallisngy 1 8&ip Terafiing

DOOCDOD0

[ 1 e [0 Ekip&tring

L 0 lﬂ""‘?‘“ & Englzesr £ #op Pracikes
] Machinist Etsam Elstrig
[ Marine Engl L] #ieam Engloen

[u} Mﬂhlnifu I:|n.|’|.in..|;

[ Mechanieal Englfieerhig
L] Mine Foreman

] Medd-lolt Wark

L] Bieams Fiiting
L] Btructural Drafting

L] Strueturs] Engneeding
] Burveying and MMapping

[ Navigation [] Telegraphy [ Telephosy
L] Plasties . L] Textils [eaigs

] Patternmaking U Toal Design

O IMambkang O Welding

0 Pullp and Pupar Making 0 Woolen Alanulsrtizring

BUSINESS COURSES

#
petrion] Esgineerisg

E Asewunting B Cosmmarrial (m] Il1l|l'|f-1|ngl
Advartizing [ Comt Accoanting Munnging hMen nt Wark
[] Bk keepdng OGP Assounting [ Railway Fodtal Clerk

L1 First Year Colleas eamunshis

] Nasiness Corresposdence
Bl [J Far it [] Pecratarisl

rlI:i Bpanish

O Carssning L French L Ehow Card and
[ Civil Rervies [ (ood Foglish Biga Latiering
O Collegy Preparaisry O High B=haool O Traffic &l snsgement

HOME ECONOMICE COURSBES

O Advanced Dvsssmaking £ Professlonal T"IMMHHM nnd Diesipning
[} Foods asd Coakery [ Ten. Room and Caleteria
O Hume Dressmaking menl, Calenng

Kanie siisia dpe

T L S S p—

s Prosemd Pobif ofe s s s
Cawad wam fa Intersstional Oaereepindeagy Befools 1"-1u s,
Lamuid -'-i Aloulreal, Casads Brifish rclirl‘ﬂl!: acnd coupon fa § O, B, 71 Kisgswep,
London, W. €. 3, Enplawd.

TSRS

TO WORK—

Do you want increased pay, larger re-
sponsibilities, a real career instead of
just a job? Put the famous International
Correspondence Schools coupon to work
for you!

Marked and mailed, the coupon will
hrmg you full mfunnatmn on I. C. S.
training for success in the field of your

interest. It's a maﬂsenger pre ared to
place you in communication with a richly
rewarding future,

Thousands who have employed it are
leaders of American industry and busi-
ness. W hat they have done, you can do.
Start now as Illl'_‘ff did by sending the
coupon on a mission for you.

INTERNATIONAL CORRESPONDENCE SCHOOLS scraxron s, rewna,

FEBRUARY, 1944
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Who Killed Him‘;o'u ﬂ,aﬂ‘e ! a {

THIS MYSTERY?

Wealthy Henry Jason lived in
his big home alone except for
a maid, a gardener, a chauffeur
and a housekeeper. Noted for
his philanthropies, he had no
known enemies. The maid re-

orted stumbling over Jason's

ody when she started into the
library to do some dusting. She
told the police Jason had had
three callers during the morn-
ing, his lawyer, a nephew, and
a stranger. An autnpw showed
poisoning as the cause of death.
Who was the poisoner?

et A N
There was a smgle clve...a P nger print on a gluss

e— O n e ufﬂmsa finger prml‘s ldennfms sluyar!

Who Was Guilty?

1. Nephew 5. Housekeeper
2. Attorney 6, Chouffeur

3. Gordener 7. Stranger =
4. Maid 8. The Slayer 1 2 3

Tha pollee found the stranger to be & philanthrople assoclate of the murdersd man
CAN YOU POINT oUT who had no objectlon to being finger printed. Finger prinia of other suspects were
THE KILLER? obtained withouot the necessity of making routine prints. The Bureau of Identification
at police headquarters ordered the arrest of the slayer immedi-
= ately after checking the several index finger prints with that on
[ i 1 [ 0 the drinking glass, Btudy and compare prints above. Tou should
be able te point out the murderer. Can you?

= 3 ]
1010 1
INSTITUTE OF APPLIED SCIENCE 1j2(3]4 53% ﬂf u’l U- S| Idﬂﬂ"ﬂ:ﬂﬁﬂl’l BI.II'EIIUS
Diepl 1352, 1420 Sunsyside Ave., Chicage 40, IIL 5|6|7 H
poastinbegeirmiogberbyay o oo Employ I. A. S. Trained Operators
e “'Blue Book of Crlme™ and complets gupng There's & thrill In Sclentific Crime Detection, and there's good
Het of Ideniificailon Bureaus emploving oo .oue money in it, too. The demand for LA.B. trained finger print
TLAE, gradustes.  Also glve me Information gu square experts ia increaping each wear. This filme profession can be
Tegarding cost and terms. above learned at home in spare time. Send today for FREE beek and
list of all the Identification Bureaus employing I.A. 8. students and

(Litersture sect omly to. peraans stating agn.) . graduntes, Use the coupon, If you wish to do so, indicate identity

o e s i LR b S i . of the polsoner of Henry Jason by making cross in sguare provided.

INSTITUTE OF APPLIED SCIENCE

ABBCOSE . osenssnssrnrsnnsessaseresrnrnsanrte
i DEPT. 1352 1920 SUNNYSIDE AVE. CHICAGO 40, ILL.
m“‘-."-r'!rinrlrir'!---r'||-|-'||---- m“-l‘+lrl|‘l|‘i'+
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AUDELS AIRCRAFT WORKER..... $1

Answers Your Questions on ]—-'lll'ﬂiu Materials, Terma, Parts.
ﬂ—ulunprluu ‘arking Drawl S=—Muthomntlcs, How to Flg-

e, 4—Layout & Hending. & u-al; & Machines. &—HRivoting,
ﬂml. Welding & Hinta. T—Fabrication, Angles, ote, B—Assem-
bly. Fuu:hzn-. \'.lu: & Final—How to Use Tools, D—Tables &
Data, Army & Navy Bpecifications, otc. 240 Pages Illos.

A.I.II:IELS ‘SHEETMETAL
PATTERN LAYOUTS. s .54

Developed by Experts for Shest Metal

Mechanica, A Practical Encyelopedia in 10 Beetions,

x 2—1115 Pages—35i0 Layoute=—=1600 Illustraticns. 1001 Key

Facts. Fully indsxed for resdy reference in answering your layout

Erumm:. Covers all phases ﬂlﬂﬂl mhl wur‘t Inl:iullinz Pattern
‘utting. Pattern Develonment

AUDELS SHEETMETAL WORKERS
HANDYBOOK................. .$1

Practical inaide information, Fundamentals of Shest Metal Worlk.
#88 pages. IMusirsted. 11 seetions. Clearly written Essential &
important facts, figures, pointers in everyday languege. Rel, Index,

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

A eonelse, practical toxt on operation & maintensnco of all welding
machines for all mechanies. Over 400 pages, lllustrated. Covers all
methods of olecirie and scotylens welding Lol slrplane waork.

AUDELS ANSWERS ON
BLUE PRINT READING..........%2

For Mechanles & Ilulh:larl. ﬂmrx all typea of blue print reading
inpcluding ship & alrplane, 876 pages, fully illustrated.

AUDELS NEW MACHINIST &
TOOLMAKERS HANDY BOOK. . .54

Corers modern machine sbop practice in all its branches, 5 prac-
tieal bookm im 1. MNew from eover to eover. Tells how to Bel up &
eperate lathes, screw and milling machines uhi?ara, drill 'pmau
and all other maching tools. 1600 pages, fuily 1llustrated, 5 x 614
x 2, Indexed. & sections, 1——Modern Machine Shop Practice, 2—
Iloe Print Bepding & How to Draw, 8—Caleulations & Mathe-
matles for Machlpists. 4=Shop Physles. b—How to Use the
Eilma Ruin 60 :haptm Epsy Iﬂt read and und:rltlrid. A ghop
IJHI

AUDELS MATHEMATICS &
CALCULATIONS FOR MECHANICS $2

Mathematics Tor home study or reference. TOO pgﬂ 550 1llua.
Practicel mathomatics from beginning. How to fguro correctly,
Easy, correct methods covering p compleie review, I & ].ulluld

AUDELS AUTOMOBILE GUIDE... %4

A practical quick resdy reference book for auto mechanlcs, service
men, operators & owners. Explains theory, construction & servie-
Ing of micdern motor cars, trucks, buses & auto type Dlesel en-
glnes. 1540 |:I|.E:Bl.. l'ulli:' illuatuttd b5 nhwiuu Indexed. A
atandard book for mechanled, New fuld drive coversd

AUDELS DIESEL EHEIHE MANUAL.$2

A practieal, conclse treatlss with guestlone and answers on the

theory, atlon_and maintenanee of modern diesel engines in=

cluding General Motors 3 cyels Diesel 384 pages, fully {llus.,

ﬂlIll}]! hlndin: pockat lI.n. Ml details plainly I:rm:izhl oul. this
is of axtreme valus ri, aperators & #ludenta.

AUDELS RADIOMANS GUIDE. ...

A key to the‘antlnl undlrlhndln: of radio incloding Frequency
Modulpticn, Televislon, ele,, Alreraft & Marine Radle. For radlo
engineers, mervlcemen, amateurs. 7721 pages, 400 Illostrations &
Disgrama. Fhotos, Hav:low Questlons & Answers, Heference Inder.
Authentle, clear, cone

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

For maintenance fngineers, eleciricians & all elechrical workers.
1440 Pages, 2800 Illoe. Covers Important electrical information
In handy Mm—lMtﬂll!ﬂﬂ' Marine Wirlng, HRadin Priocipies,
Wielding. Indeozed. A Hey to a practical understanding of elecirleity,

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

A practical illostrated trade sssisiant on modern Mnl!rﬂttlﬁn for
carponters, joiners, boilders, mechanics &nd all

wols,, 1808 pagea, ST00 muutnt:ncn-. ﬂnihbu COvarE Euh wlum-
pockot size, Sold separately $1.

AUDELS I‘LI.IHHERE & ETEAHFIT'I'EHS
GUIDES—4 Veols. ............... 6

A Practical Trade Assistant & Heady Heference. Explains in plain
language & by elear !.Llual.u.um iagrama, charts, graphs, ple-
ilalni ;tlﬂtlﬂt:ﬂnilmudlml mb “"'1;?‘5,"‘;'.‘::' M;;ﬁ;ﬁé

B s Eash Vol Pockst Hize Sald He mmy $1.50 a Yol

AUDEI.E 1'l'i\'lllll‘ilxﬁ DIAGRAMS. .... :

210 Pagea. Illustrated Glves practical l‘il:l'.l on wlrlnn* of elée-
trical apparaies It ﬂ?ll.lnl nlnrl! I|1 simple lsnginges how Lo wire
tnmubua for ::lctiu Iy all l-u lll u uluclrlcl-la' Bach diagram 13

[=sxplanalory. Endarded Pockel Companiom.

& &
AI.IIIELS ELEC'I'IIDHIc DEVICES. . .52
Tells What Tou Waot to Know About Eleotrle Eye. Easlly 'Undlr:rv
stood. Covers photo-electrie cells & thelr 8 r]inltﬂm Amplifiors,
fllumination, [reguencies, voltage, photocell, tubes, Obm's Law,
wirlng diagrams, efo. .

AUDEL, Publishers, 49 W. 23 §5t.,N.Y.10

FEERUARY, 1944
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AN AUDEL GUIDE IS A GOOD FRIEND!
Use the brains and experience of others in these Guides of the
Trades. Save time and meney with right metheds, shorr cuts,
lsbor saving ideas. CHECK NO'W! You can look over any Avdal
Guide in your home. Start the Eosy Payments if salisfied.

e =mCUT HERE =

'MAIL ORDER

i THE.{'.'I AUDEL & CO., 49 W. 23rd St., New York 10
Please mail me for T days’ free examination the
I books marked (X) below. I agree to mail $1 in
£ T davs on each book or set ordered, and to further
mail $1 a month on each book or set ordered until

I have paid purchase priece.
If I am not satisfied with Guides I will return them.

0 Audels PUM H\’UIIAUI.ICEIAIH GUIIFHEHIIHS 54,
(1 Audels WELDERS GUIDE . s 1.

0 Audels BLUE PRINT READING . 2
[l Audels SHEET METAL WORKERS Handy Book . . 1.
O Audels SHEET METAL PATTERN LAYOUTS . . 4.

ﬁudﬂll AIRCRAFT WORHKER . . 1.

Audels MATHEMATICS and CALCULATIONS . . 2.
Audels MACHINISTS & TOOLMAKERS Handy Book 4.
Audels DIESEL ENGINE MANMUAL . . . .
Audels MECHANICAL Di:tlul'lll’! . s s s

ARIN cf neers Guide
Guﬂhs HECHHNI L DRAWING €0UREE "
Rogers Mechanical DRAWING and Design
Audels MILLWRIGHTS and Meochanics I.'i'l.llll-l- .
Audels CARPENTERS and Builders Guides (4 vols.)
Audels PLUMBERS and Steamfitters Guides (4§ vols.)
Audels MASONS and Builders Guides (d vols.) . .
Master PAINTER and DECORATO
Audels GARDENERS & GROWERS GUIDES E-l “h-.l

i
!1
-
z3
el
£
iz
5
i

Audels BIE;HEEI!E and I’Hrhlnlﬁ Guides
Mhiil%lﬂr:. 051'1 L EN E?IHEEIIIIE

Audels Answers on REFRIGERATION . .
Hﬂhini Aids to ENGINEERS EIAHIIHATII:IH .
SRR BAGHEBTaeR - -

d,lr. Book of PRACTICAL EI.E!.‘-THH:ITY

Andnh ELEG RICAL FOWER mmuu‘rmns
Hawkins ELECTRICAL Guides at 5L cac i
Audels ELECTRONIC DEVICES . . . . .
Audels ELECTRIC Dictiona s va E ew o o
Au:l-ll RADIOMANS GUID

Audels NEW ELECTRIC LIERARY at 5150 a Volume

Vois. I, I, 01, IV, WV, VI, VI, VIO, IX, X, X1, XIl.

* 8 8w
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J. E. SMITH, Presldont, } - fIl 1 A Y m |
Matisnal Radio Institute 4L ' Fy W it
(Established 20 Years) :

Mo has directed the training of more men
for the Radio Industry than anyone elee

vital Jobs Like These MQRE RADIO TECHNICIANS

Go To Men I Train

£ g - Now MAKE 350 A WEEK
“Am with the Civil Asronnutics Ad-

minkstration ns Adrernft communios-

tor nt  the Bhrevepori AlFways
Communicntion station. Have a life-
time position, with pension ofter -

reliremeiil. Have vanced from
":"‘E.ﬂ 00 per yoar to pressni paosi- ? p P
o b B I will send you a sample Lesson, “Getting Ac-

$200 a Month in Own Business— quainted with Receiver Servicing,” to show you
Ay T waslr anabig axghad | NOW DT 1}'1“'“5 it is to train for Radio at home in spare
3200 n month.” Fusiness has stead-  time, It's a valuable lesson. Study it—keep it—use it—
Toe oy starit—, 3. PROEH. - without obligation! Tells how
-y R Vbt it F : B “Superhet” Circuits work
Creek, Texis. ‘ et ol e . y
lr:l” m:;;:t o Bt 8 gives hints on Receiver Serv-
"t 1'..|::::IH'-!. divulie :ur informin- HY H'“'!J'-r: Lﬂtjnt_llﬂg ”'-‘“-‘l'@?ﬂ E{LF'-
gt s 8 21 illustrations. And with this
::ui:-r;'l.iui;.;]irzl._lr[l}'!ﬁillil._-:-“!a:t.:l‘]‘ Lesson I'1l =end nwfiid-nnga
B W, —— . A= z uy P k 2
DERSON. ({Address omitted for ‘]]1[15!1;\:_{%]. t.h:.“'gk'r 3 E’"’“ Rich
military rensons, ) Rewards in Radio.” It de-
£10 a Week In Spare Time— scribes many fascinating jobs
[ pepairecd somoe Radios when Radio 'CITTL"]'H, l.'.‘-'\']lia.'l-ll'-lﬁ how
N.R.I. trains you at home for
good pay in Radio. Get both
FREE by mailing Coupon!

T was on my ieath lesson,. 1 made
£600 in a year and a hall, and
have made an pverage of £10 a
werk—{ust spoare time. " =——JOPN
JERRY, 14#% Ralamath St
Denver, Coloradao.

Chiel Operator Hroadcasting
Station—"Hefora [ comploted
your lessons, | obtnined my Radio
Broodecagt Operoior’s license and
immedintely joined Ststion WMPC
where I am now Chiel Operator,” —
HOLLIS F. MAYES, 2327 Madison St
Lapeer, Michigan,

Men likely to go into military pervice,

soldiers, sailors, marines, should mail

A'\_-r"? the coupon now ! Learning Radio helps

4 ¢xctrn rank, prestige, more intoresting duties,

men g 1 =
MUCH HIGHER PAY. Also prepares for good Radio Joba ""_'I. o= i -'_ v, ._ Rl — Vi =51 ]
after service ends. Owver 1,700 servicemen now encolled. ay - % N B - ) \ o | &

12A POPULAR MECHANICS



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

There's a big shoriage today of capable Radie Techniclans and
Operatord. Fixing Hadlos pays bettor now than ever before. With
new Hadlos out of production, fxing old sets, which were formerly
traded in, adds greatly to the normel number of servielng jobs,

DBrosdensting Ststlons, Aviation and Pollee Radie, and other
Hadio branches are serambling for Operztors spd Technlclans. Radia
Manufacturers, now working an Government orders for HKadio «
mgnt, employ troined men. The Govermment, oo, n hand
competent civilian and enlisted Hadio men and women. You may
niver spg 8 lime ggaln when It will be so eusy to get slarted in this
fagcinaling field,

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

Think of the NEW jobs that Television, Frequemey Modulation,
E"].iumnlu, and ather Hadio developiments will open afier the war!
You have & real oppertunity. I will traln ¥ou o be rendy to cash In
when Victory releases the amazing wartime Hadio developments for
peacelime wsesl

Many Beginners Soon Make %5, 510
a Week EXTRA in Spare Time

Right now, probably in your nelghborheod, there's room for mora
spare and foll Ilpml: Radio Technicians. Many N.R.I. Students make
s 810 a week EXTRA mooney fxing Hadbos in spare time while learn-
gE._ I send EXTRA MONEY JOB SHEETS thot tell how to do Qtr
My *“60-50 Method ' —half l:ui'llll.rl? amdl testing real Radio Cir-
cults, half lesrning from easy-to-grasp, {lustrated Iessong—is & tested,
praven way fo lesrn Radlo st home @6 spare time, Think how much
hm:l.u! experience ¥ou'll get by bullding the **Buperhet” apd
Instrument 1lluetrated at right=—by condueting 80 sels of
experiments on these and Cireulte yoo bulld with parts 1 supply
Within a few monthd you ean be reasdy to run vour own Spare Tima
E;hﬂ;u;.mﬂf Rudles of your [riecds aod oelghbors—get puld whils

START NOW Toward Radio’s Rich Rewards!

MAIL THE Em“. I send youl the FREEE Lesson and m
valunbla, "H'TE'“" Mnastrated book. They're packed with fucts I}Illl}l.;l{
Radia. ¥ou'll see snapshots and letters from men T traleed. g0 you
ean Kispw what ML did for sibers. Youw'll read o descriptivn of my
Method'*—i  Experi-

KEis—EXTRh A Moner Joh
You'll have my free Lesson ta
keep. And you'll see many fascinating
johe Radio offers and how can
train at home. No obligation—no gales-
man will call. If you want to JUMP
YOUR. PAY—Mall Coupon in an en-
velopn or pasied on penny posteard!
). E. BMITH, President, Dept. 4BP,
Hatienal Radie Institute, Washingien

i o Mail me FRIEE, without
TRAINING MEN FOR e o
VITAL RADIO

JoBs

Addrous . 05

ama

FEBRUARY, 1044

Goop For Borw

Mr. J. E. Smith, President, Dopt. 48P
HATIONAL RADIO INSTITUTE, Washington 8, D. C.

Fleias write ploinly. )

ClFe v snsvssasnnses
- G EP SN S O) 5D ED NN SE I ED G0 05 S SN D E e

‘Build These and Other
=s> Radio Circuits with
tAEy 6 Big Kits I Send

By ithe e yon've cons
efnietbed H% BHLA - nf ftapuﬂ-
ments with RKodlo PPasts 1
aupgly, made handreds of
MELFUrTE el and piljust-
Ments. u"ll  have ‘walis
ot ICAL Bailla ox=
o

atl
T ¥ ool full
Bart time Fudts jobd

MEABLURINGO INMETRIT.
MENT istwove) yoo Bulld

o
£

R F. vol
pents. posisiance,
celver ouipui.

IneRsares
mnad

BUPERNETERODVNE
CIR inhowel  Pres
selector,  ohelllobor-mixs
er-first detector, LI
stage,  dlode-letector-a.
Wt adage, sudio slage,
Bring in locnl and diss
mand statluns on this cirs
eult you balld yoaesclil

AML BIGNAL - GEMNERATOR
fnbovel Build it yoursstf! Pro-
wiibesn mmpliiwdo-modislated alig-
nals for test ond experimoniazl
JALPTr R Gived valusbile

FREE

&4 PAGE BODK
SAMPLE LESSON

obligation, ¥your Bample Lesson and
ch Hewards In Hadle.” (No sslesman
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Some day YOU, too,
will fly! @/

ES—some day you, too, will fly!

You'll go to your favorite vaca-
tion spots and take business trips
with unbelievable ease in your own
Piper Cub. Be ready for this bright
future in the sky. Take aviation sub-
jects at night school, study aero-
nautics at home. Then, when peace-
time comes, see your Piper Dealer
and learn to fly. He can solo you
with as little as 8 hours of dual
instruction in a Piper Cub.

Send Today for Your
“"HOW TO FLY"” Booklet!

Prepared by certificated flight instructor.
Clearly explains basic {light principles.
Send 10¢ for booklet and Piper catalog to
cover postage-handling. Piper Aireraft
Corporation, Department PM24, Lock
Haven, Pennsylvania.

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

PIPER ./

POINTS THE WAY TO WINGS FOR ALL AMERICANS

! MEN
WANTED

to fill Important War Jobs

e Technical Specification Writers
¢ Instruction Manual Writers

e Engineering or Technical Editors
I you cre experienced in any of the achove
categeries, and your highest skill is not being
utilized to help save lives and materials . . .
ACT NOW . . . yvou are urgently needed!

Hurry, Pleasef Write, stating
background and experience, £0 . « «

Personnel Dep’t
P. O. Box 271, New London, Conn.

STUDY AT HOME
R e b
cems In business and publie
lifu I..r‘.lhr ine now than
N COrporRikins are
Fn o tewining.
ility: Ihrn More
T'.-;- _gl:.lll-n yuu ||'|-lr|.| b{'.h .,
i

Chlcaga

el Hang
hlﬁ[un Unlv-ul'-!lt:r BI- L -
Correapondoncs J'rl.tltutlnn

sTupy ENGINEERING HOME

With A Chartered Educational Institution

Courses in ENGINEERING: Electrical, Clvil, Mechanlcal, Dirafting,
Architectural, Stenm, Aeronnuticsl, Hadio, Structural, Mining, In-
dustrial, liu:lwru.!. I'El.rl:!lle'|.|.'r|:|J Ml.n:ie. U.]l.er.rul. iln

Courses in ARTS AND SCIENCES: Philosophy; Educntion; Lettora;
Publie Healil; Medical Jurisprodeice; Paychology:; Sowciclogy;
Physics; Chemisiry; Geology; Pol, Scionce; Theology; Laws
Business nod Commerce; Accounting; Mathematics; Statistios;
Agriculture.

MoKinlzy-Rooarvelt Incorporated, 4610-TC, Sherldan Road, Chicage, 40

CARTOONS!

RAYE AURNS will bsash you HMOW to CREATE IJEIUI'H

R I R LG e $ 85
Send wems and addresn Jor free im-ih

RAYE BURNS SCHOOL, Dept. M, Box 1298, CLEVELAND 3, OHIO

Short-Cut Mathematics

COMBINED WITH

Fractical Mechanics ﬁhpf?ﬁ.’m’

NEW 2:n-1 reading course! Now you ean lesrn ﬁ
the spendy, slmplified svetem of ﬂlmﬂumn gl
by denftamen, ullllletr: nl.'!ruun'llhh

el minds’ on
Lhe Mage. Learn eay way to meltiply 4 figure l'?' 4 figures
without using cld-in wm muliapliratios; l-:hnf ool
emny of figmris 1.hl| liehining ebori-eut peethod .-.ru
t‘lflilrli-u-ﬂt lide rabe, misrometer, loasitans, wood

pussles, e, ste. Latge (lustrated volmwe tom l'l-l
"'"||=|1 acawers, onky 31 pewipaid,  Eatlsfaction or refusd.
Amasa fedends whik wour magle-llie menks] ..
DR
FHEE Complete details . . . mall coupon TODAY 1

| Netuon Go., 321 5. Wabash, Dept. B-300, Ghicans | (-a(b
TMeasn eend free detalls mbout “"Elar-Col Matlemation

Ilmd Fractical Mechenics Slmplifink™ N obiigstion. -

I

- THERES
"'HDIEY
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NOW Is the Time to
PATENT and SELL Your Invention

Now, mors than ever before, is the right time to patent your inven-
tion. Why? Because manufacturers everywhere presently engaged
fnn war production are looking ahead to the future by buying up
patent rights now, so they will have new and attractive items to minke
mnd sell for eivilian consumption as soon as the war ia over, This 13
what happened during and after the last war. Hence, the amart thing
for you to de is to lock ahead to the future too. Protect your inven-
tion by applying for a patent now, so you will be in position to cash
in on an outright sale, or on the royalties your invention will bring.

Patent Guide Shows What To Do

Our *Patont Guide for the Inventor™ answers many important
questions concerning Patents that inventors constantly ask. It tells
what facts, details, drawings, sketches, ete, are necessary to apply
for & Patent; how to protect your invention through dated and wit=
nessed disclosure: how to do this AT ONCE to safeguard your
rights ; how Patent Office Records can be checked to determine
whether the invention is probably patentable before filing fees need
be paid: discusses costs involved and a practical way these can be
paid as the application progresses. It tells how some inventor se-
eured financinl backing ; how many simple inventions have prowved
large commercin]l successes; how Patents covering improvements
also can be profitably utilized and marketed; tells countless other
faects of interest,

Why You Need Expert Assistance

The Patent Laws were enacted for your benefit—to give you protee-

tion for the features of your invention which are Patentable. But
these festures must be legally and concisely set forth in the form of Ver 0
*olpima.” This phase of the procedure is so complex that the Patent
Office advises the Inventor to engage a competent Hepristered Patent .
Attormey. We maintain a large staff—earefully trained registered €c. H”tﬂﬂ[
patent attuwm'n—ilx::‘n-ert ﬂrntt.?menﬁp;rleued “:urtzl:frn—tn d ;
gerve you. We have been serving inven or more than 20 years, M

ovements

|

"i\;it!ll: the tl"atnntfﬂuidt :.-!?uhwlﬂ Hece{'-'nmalm Free & "Rem:rt c LAR E H t E A- n B R IE N

of Inmvention®™ form which will enable you at onee to

Fatent application. This step costs you nothing yet may be E' HAR“E? BI Jntn Bs u N

vital to your success. Remember—in Patent Matters, AC-

pon in an envelope, or paste it on a penny posteard NOW. » |

I Regiciersd Patant Atoroeys before (ho United States Fatenl Office

CLARENCE A. O'BRIEN & HARVEY B. JACOBSON j 41-8 Adoms Guilding, Weshinaton, D. C. :

Inventor' and your specially prepared “"Record of I

Take First Step N
ake First dtep Now
eatablish the date of your invention, before you file your
TION is IMPORTANT. Del b  Mintl this cot )
. elay can be costly, Mail the C. | CLARENCE A. O'BRIEN & HARVEY B. JACOBSON
Please d " .
Worthy of — i send me wvour 45-Page “Patent Guide for the

g'et Wm 4n'||t-{:h':_:-::nksll:l:::1; E ﬂfﬂﬁﬁaﬁm FREE. This request does not i
FREE BOOK QNG |
IMMEDIATELY MAIL COUPON TODAY! L on - |

L= = == (Please write or print plainly.} = el
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HERE IS YOUR SUCCESS CHANCE
BE A

RADIO-ELECTRONIC

INTRODUCING-New Victory Model
“HAHDIWELD ELECTRIC—

PLUGS |
LIGHT SOCKET

Victory :-Iudn] Ilanrli-re]d Arc Welder
operates from 110 volts, A.C. oF
13,0, exprrent Rad R8 OUEr are weld-
-rru 'h|1"lwr priced ; EETALES (P

heat ta weld all metals.
Tq.u: a my wolder Lhat uses car-
:um.in., it setikally Uses

o ki f et CE R E T 1.-'“|-r"
uud #3438, However, diae a6
Priarildes f Fenerous supply of
1406 rods only are suppliced
with the welder,  CGlarantecd
not Lo burn out, Repalrs fond-

sFHnFBERH‘I Tnnl"s ?ﬂu uulc I-IT d ers, nulo bodies, radiaiars, e
FOR WAR AND PEACETIME WORK —_— R

socket, Wou'll And & thalisand
waes  for 1.hilh'|ﬂ'l."'|t|!r :m.nlillj

pur hame, garnge, workshop, Also AR, fEc-
Yu G i’-‘ll‘lLH-. repair shops, Tin shaops=; nwrhu:linc. vt
U GET A DUAL-PURPOSE RADIO SET | It mioin: . 82 i ol b
= % A ndi weld mow.
The offer I make you hers is the opportunity of o lifetime. It'a lEﬂIl H“ “un W'l paxh o 4o you with ! Belmat,

your hig chanee fo get ready for o wonderful foture in the erating inAtructions, and all necossary pa

II'll'\'Jiﬂ:I-' expanding field of Radio- 'I:'IH'I. ithe ?ﬂ'ptll}n ill'hl I.nru:l* i F'n;lli H l-nltill :lfc; nl’]ﬂ:hm}lﬂu rord;
ectronics INCLUDING Radio, thesr most everyone has. Pay posiman only B85 plus a fow cenis
el tagree,  If mog delighied reium Victory Model Hondiweld in & o

Television, Frequency Modulation, FULL RADIOD SET Trom rr.u:-“-qm;J Al oney  paid for L will e refunded 'prqul.miy.

and Industrianl Electronice, He
wisel NOW the time to sinrt,
Mo previous experience is noaded,
I supply youwith Radio Parts which
¥ou use to gain pre-experience in
Repair work. These sime Parts are
uged for testing and for Signal
Tracing, eto.

PREPARES YOU for a

BRush your order mow.

KUMFY PRODUCTS, Dept. A-202, CINCIMNMATI, OHIO
TRAIN -

ur VQICE,

Results GUARANTEED

W build, sirengitsen the vorn] orasne=—=not with vinging lestoms—bal
ahualutely

BUSINESS of YOUR OWN
by sound, sesantifeally correst allest and vees] entrees and

= = =« = OF Good Radio Jobs, Civilian or Military TN Tt e T S ———

The 5"““'!"_"E course starls elght ot the beginning of Radio, Tt gots FREE, Semt to o ons under 17 yesrs obd unless signed by m
the vartous sublocts sacross in & cloar, simpie way, I make i1 easy for ?ERFEET VOICE INSTITUTE. Studio 1352, &4 E Leke SL. Chicaps,
yois o learn Radio Set Repair and Iusl:nllul]::ru Waork , . . . by practlesl,
“hll'bd time-teated methods, T [r-|rir| ¥ou how Lo install ond repalr
lectronic Equipment.  Scon you'll be digalified for s good Fanng: job
{;’:E‘Ih:'ll‘;“?: |r_:-“r!|’n1lnn hmmu plants dokng war work OR, If vou enter
. B = b 1
i i bl {28 J:mrrﬂﬂl-lﬂ'k my tralning will help sou win highos

JUST OFF THE PRESS!

“How to Test and Repair Radio
Sets Without Meters””

Direclopid  In the Spenybormy
Laborstery,  this  instructive

volume tolle abotl an amae-
FHEE THESE ingly simple, yoi efclent
method for Radlo troublos

shootlag and repadr with-

AT HOME. By ourn um—n and orlginal sys-

Lo of ingtruetlon o lEarn fvery part of
the WATCH HEPAIHING TMADE AT
| HO M al for a well-pg

afLer l."-||||;|]lll |'||
ch re-
T VEry
Ty Ehig
gl irimg

Wis.

out use of regulsr eguips ¥ gl g .
Twu UALUABLE gt rll-'.u.'lde- S dlue I:: il hr- acbed] wri Wrlte today.
, war, Semd for this FHEE THE TAMBLYHN SCHOOL OF PENMANSHIP
ook mow while the ll.ll1|]l§ EHL Ridge Building, Hamas City, Mo,
. lasis and along with it
will send ¥ou another Lig DY AT HOME -::IJ"-II'\.".I*-IIJI‘---.nJ
FREE ook desceribing moy GER EAR ."'I‘i.-"- 11 rhren

Madin - Electranie  Grxinbngr, P

k Use poupon below, T
ilied ex
H s ! l" r FREE B0 R ¥
I . '1 AMERICAN EXTENSION SCHOOL OF W
% | Bept. 38-M H East HMurcn St hrcaga, | 8
1 'ql. | c i
i N -,ﬂ e | -

EFRAYE!i"I‘I" ACADEMY OF RADIOD
F. L. Sprayberry, President
fox B300RE, Puckle, Colorada,

Pleasi rash iy FREE copies of “How fo TEST and REPAIR
hullli:i'r!hri-h Without METERS'™ pndd “How o MAKE MONEY
i 1t [}

b1 T A S A U I L PR P AL d 1 R R, 3 ik good returng,
] [:-'If'- 'i"'l.l‘\-' ETORE ORDERS
& TRIE CO IeE ©l ]
ADHPBEE & un b esan s e h s a e e y. Our FUEE A b e
e 1.7 P ] BB Qo b e Pt o s [ 1 e R PR
iMail in lllllu 1I||1r|llr|u|l or posile on penny poestenrd)

Say wow sme it in Popular Mechanics!
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HEY! QUIT KICKING
THAT SAMD N
OuR Faces!

THAT MAaM i5
THE WORST

( LISTEN HERE, - I'D SMASH YOUR ‘L\
FACE -+ ONLY YOURE 50 SKINNY YO

1w e A
=

e
THE BIG BuLLy!
L GET EVEM

IT BOTHER Yok,
LITTLE Boy!

DaRMOT! I'M SICK AND TIRED OF
[, BEING A ScARECROW! CHARLES
ATLAS 54%S HE CAH GVE ME A

A STAMP AND GET

wis FREE poox! <1
"-|_.-"-|—l—'_‘—|—|_r|.r"

9

REAL Booy. ALL miGHT! I'LL GAMBLE

("an:w.' T DIDN'T TAKE ATLAS LONG TO -
', DO THIS FOR ME! wHAT MUSCLES! Tt

BULLY WONT SHOVE ME AROUND AGAIN! |
IL\'‘'‘—--"‘-.____,_,-----._,— u

y b

WHAT! wOuU HERE .a'.ﬁ..!'.lha‘:ﬂx1
¥ HERE'S SOMETHING | OWE YOUl

on,voet vou —HERO

OF THE

REAL MAN — BEACH
AFTER ALL!, (BosnT):
a - A

( |

o b Lo

S HE'S Y

e

LREADY

| Can Ma

If YOU, like Joe, have a body that
others can “push sround " —if you're
azhamed Lo strip for sports or a swim
—then give me just 15 minutes a
dayl I'l PROVE wyou can have a
hu:»d% you'll be proud of, packed with
red-bloaded  vitalityl **Dynamic
Tension."' That's the secret! That's
how I changed myself from o spindle-
shanked, scrawny weakling to winner
of the title, " World"s Most Perfectly
Developed Man."

“iDynamic Tension™
Does It!

Using " Dynamic Tension" only
15 minutes a day, in the privacy of
your own room, you quickly begin to
Put on muscle, increase your chest
measurements, broaden your back,
fill out your arms and legs. Before
you know it, this easy, NATURAL
method will make you a finer speci-

FEBRUARY, 1944

keYOUAN
in Only 15 Minutes A Day!

ew Man,

men of REAL MANHOOD than
you ever dreamed you could bel
You'll be a New Manl

FREE BEOOK

Thousands of fellows have wuased
my marvelous system. Read what
they say-—see how they looked be-
fore and after—in my bool, ' Ever-
lasting Health And Strength.”

Send MOW for this book—FREE.
It tells all about "' Dynamic Ten-
gron,'’ shows you actual photos of
men I've turned from puny weak-
I:irl:g;gI inte Atlas Cham- -

Too

=—acfual phole of lhe
man who holfs the
tithe, "“The Warld's
Mast  Perfectly De-
rq-h_prd' Man"

CHARLES ATLAS, Dept. 8B,
115 East 23rd §1,, New York 10, N. ¥,

I want proaf  Lhal  your Eysiens)
" will hefp make n New Alun
i healthiy, Busky Body ol g
muscular developsnoat, Send me your free ook,
i Ererfasiing Meatth ara Siremgpih®

ol

Lhee

pions, It tells how = _..-;"'f'-'-"_r Lotk “Fisuse print or write "plainiy)
I can do the same | ’
for ¥OU, Don't Vs L L p e R R N R
put it off! Address -\.'n-?'-fu‘ =
me personally: Uy I !
Charles Atlas, Dept. i -1 R R, - | R R o
gB. Nlls?Eialu ﬂﬁrc{’ o [ check bors f under 16 for Bocklet A

., New York 10, N. X i
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|
-"""-.
e AW
‘ ?FTE“T #I:nmmﬂ:-‘:;w:ﬁn ord aema “
135~ pow FRE G _anf est
\Zze2o \PROTECT and SELL
‘YO“B INVENTION
nnnntﬁ“"

- phintS mv""" -'— MODERN BUSINESS WANTS
c ) > ,,l.nt ’ INVENTIONS Practical and
N"‘" an =8 novel inventions are in big demand today.

=

The opportunity for quick money is en-
ticing. Sales sources are many if wvour
* invention has merit. But, be sure—before
you place your device in strange hands—
that it is fully protected. A United States

Patent gives you this protection. The firat
P step toward inventive success—always is

—ind always has been, the application for
a U. S. Patent, There is no other way to
protect your invention in accordance with
the laws of this country,

MAKE THIS RECORD NOW If you have an in-

vention, and wish to secure it for the future, met nt onee, Have it
dated now and recorded in our office. We will send you this FREE
Invention Hecord Form for the purpose. Fill out the Invention
Record Form fully describing the nature of your invention. Make
u gketch of its main features. Mail it to us and we will record the
date It was received in our office. The earlier the date the better
your chanee of combating rival inventors who may lay elaim to
vour jden later. Deom't delay a single minute in faking this fm-
poriant step, Your whole future may depend upon it. Mail the
tyl'.‘ltlj.;:lﬂ- or our FREE Invention Record Blank and New FREE
ook today !

HOW WE SERYE YOU AS REGISTERED
PATENT ATTORNEYS The U. 8 Patent Office
strongly recommends—unless the inventor is familiar with such
matters—that he employ the services of a Registered Patent Attor-
ney in the preparation of his Patent Application. We are Regia-
tered Patent Attorneys fully qualified to represent you at the Pat-
ent Office. We have had long experience in studying hundreds of
types of inventions. This gives us the ability to judge your inven-
tion and to deieribe it accurately and eonvineingly in technieal
Isnguage. It gives us the perception to center arguments upon
thoze details of yoor invention which, in our judgment, will be
looked upon most faverably by the Patent Office Examiner.

Mail the eoupon today for our new FREE Book, “How to Protect,
Finanee and Sell Your Invention,” and our FREE Invention
Record Form—maybe this step will pave the way to future secur-
ity for you and your family. Act Today!

We paint no glowing road te fortune—but {f you have an fnven-
fion . . . if it serves a definite new noed . . . if the public accepts it

—we gan tell you it may provide the security and benefits you are
seehing.

135-T ALBEE BUILDING e WASHINGTON 5, D. C.
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ON'.E 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!

Y ou still 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 L. 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.

l Mall coupen and we will
send you free sample
® Jesson in Shop Practice,

INTERNATIONAL CORRESPONDENCE SCHOOLS

HELPING TO TRAIN AMERICANS FOR VICTORY

BOX 5682-), SCRANTON 9, PENNA. *
Without cost or obligation, please send me booklet and full particulars about
the course before which I have marked X:
TECHNICAL AND INDUSTRIAL COURSES
O Air Brake O Contracting and Building [0 Management of Inventons O Banitary Engincering
[ Alr Condiifoning O Cottan Manufwoturiig Murine Engines EBM&L Metal Work
O Alrplpie Dimfting E Dimd_En.Trpw ! Mechanical Dralting Bhip Deafting
[ Architsetural Dealtiag FElasteleal afting [ Mechanical Enginsaring O Shipfiiting [0 Bhop Prasties
E Aruh-lugolun O Elsatrinal [ nginserioe O Mine Foreman O Bteam Elsctria [ Hisam Enginas
Auto Engine Tune-ap Eleotrician O Navigation [ Patternmaking O Steam Fitting
O Avto Technician Eleetricsl Malntonancs [ Flustica O Flumbing O Btruetural Dralting
O Awvintion [0 Avistion Mechanio [ Foundryman [ Heati O Pulilin Works Euginerring 0 Btructural Engineering
Boedas Rl iupma il Al iafe TA®  BlgwlyTuinh,
g Y inewring g, Grene phy
[ Bridge Eﬂwﬂh P O House Flasning Hadin Operating [ Textile Diesigni ey
E b 0 Mining ] Industrial Aetallurgy [ Radie Bervici [] Toolmaking nE Tool Design
Ciwll s mug O Locomotive Engineer O R. K. Bsction Fareman U Welding, Gas anid Electrig
0 Concrete Engineering 0 Machinist O Inspector [0 B. R Signalman [J Refrigerstion [0 Weolen Manufscturing
BUSINESS COURSES
Accounting O Advertining 0 College Preparntory [ Federal Tax Course O Railway FPostal Clerk
Hookkesping O Commarrial I O Firnt Year Collegn O Salemmanship
Business Correspondence [ Commereisl Mlustrating ] Foremanahip [0 Frensh [] Becretarisl [ Bpasial
E Business Management [ Coat Aceounting [ Good Engliah [ High Bebiool [ howeard and Sign Lettering
i O Civil Bervico 0O G P Acecunting O Managieg Men at Work O Trafic Mansgement
1 HOME ECOMOMICS COURSES :
O Advanced Dressmaking [ Home Dressmaking i O Tes Room sod Cafeteria
O Foods snd Cookery [ Professional Diressmakiog sod Deaigning Mapagement, Catering
Name. Age., Vo QT [ S———
Ty, Hiate. Present Poeftion...
Caradian residimts send coupom fo Intermofionad Correspendimeg Schesly Comodion, Limited, Monireol, Casuda
British residemis pend goupon fo J, O, &, 71 Kingmeay, Lendem, W. C. 2, England.
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YOUR
MENTAL

POWERS

DO YOU THINK IN CIRCLES?
Do you ask yourself, “How shall I begin;
what shall I do next? Have you a con-
fusion of ideas? Mastery in life, success
in any enterprise, comes from the subtle
ability to marshal your thoughts, to call to
the fore, when an emergency arises, the
proper mental powers. Mentally, you are
an aggregate of forces. Why dissipate them
because of lack of knowledge of how to
properly use them? Learn to unite them,
and you will have at your command, a
tremendous power for accomplishment.

SEND FOR FREE BOOK

The Rosicrucians have preserved for
centuries knowledge of the secret method
for the development of mind power and
‘the direction of man’s unused inner facul-
ties, This wisdom, not strange or mysteri=
ous, has changed the course of life for many
men and women throughout the world.
Write for the free, sealed book which ex-
plains how you may obtain this helpful
information. Address: Scribe W. A. Q.

TJhe ROSICRUCIANS

[AMORC]

San Jose California

— USE THIS COUPON —

Seribe W, A, O,
The Rosicrucians
San Jose, California

I am sincerely interested in an intelligent
method for attaining a mastership of life.
Send me without obligation, your FREE
Book which explains how I may receive and
use your age-old method.

AL, ..o seeeecieesseeessssess sasnns s smanessannns sasnsnssmesenan

——— e

20A

Do You Make
Mistakes in English?

E‘i".F!H.T time you speak or write you show just what you mes. Bis-
tokes in English roeveal yois a8 & jserson who locks education and
rofinement. Lock of [Rngehge POwed prevenli  sou
froge presonling ¥our thoughis in the srongest possis
ble way., BNo maiter what you do. real conaoael of
English will help o o your goab.  Stop making
miskahis in spulliog, panetostion, pronusciation, In-
crease your vocabulary.

WONDERFUL INVENTION

Only 15 minutes a day with Sherwin Cody's new in-
vention—and you can actually SEE your English im-
wa, IL teachas hy HABIT—malkes it sanier to do Lhe
IGHT way, Wonderful self-corresting lessons include
spelling, punciustion, Erapupar sml expression,

FREE BOOK ON ENGLISH , i of lomsge

coating you thousands of dollars every Sew whak

Mr. Cody can do for you; It costs mothing to find ot Mall & pastsl
card or letter this very mipste for fres book, How Vou Can Mastsr
Gond English in 15 Minutes a Doy I will prove a revelalion Lo
you. WILITE NOW. Address:

Sherwin Cody School of English, 82 Searls Bidg., Mochesiar 4, M. V.

HOW TO GET AND KEEP

EYESIGHT

Do you want perfect 20/20 vision? Would
you lke to throw awasy your glasses? Greast numbers of men,
women and children have Improved and strengthened their ayes
by uvaing the famous Ross-Rehaer Method, o tested and Proven
avsiem of home eye exercises for correcting nesrslghtedness, far
sightednesa, color blindacss and pstigrailam.

Gel Beller Eyesight — Withoul Qlasses
?Wl 1-'5“1 rltntn';: I:]u.-ll Eptirn :rmlm. 'péna
usely illustrotedt, Including o complete Eye
Testing Kit, with charts to show weekly SAWE YOUR EYES
improvement. If your beok store does not
bave it, send one dollar. Delivered postpald,

subject to return in 5 days if you ar
satisfled. Order Loday. d o - ‘ﬁ

HALL PUBLISHING CO.

BELOOMFIELD HILLS 2, MICHIGAN e

COUNT TELEGRAPH WIRES IN THE DISTANCE

9 POWER TELESCOPE $2.99

Objects 800 yords nway nppenr as 100 yards distant. Brings
ohjects ¥ times closer. Telescope closed is less than 1 ft. Spot
planes, ships, peosple, sporting eveots, ete. Has jarge 50 mm lens
12 inches in dismeter) something useally found only in higher priced
telescopes. 20 DAY PREE THIAL. Tr for 30 da ot our risk! HRe-
urn B not completely satiefied. SEND NO !.{D'H'I-':F Just pantnian
$2.09 plua few conts postage, Cash arders senl posipaid. Don®t wail
priluction of wlescopes may be curtailed os it has been on binoeulara,
American Telescopa Co., 7759 5. Halsted, Dept. TE-113, Chlcagoe

ETAMMER

you owp it to yourself to semd for cur froe book. 11,000
cases correcied, Est 41 years, No band swing.

Millard Inst. of Mormal Bpesch, 2303 W, Wis. Ave., Milwaukes, Wis.

ARTISTS MAKE MONEY

Find out your abllity, Bend name, age, occcupation and
godress for Fres Vocationsl ATt Test, *

ART INSTRUCTION, INC. (Formerly Federal Baohoals)
Hi4 Art Instruction Bullding, Minnsspolis, Minnsseta

Fasy to fiz cute, brulies, worn apots ia tires,
S0 alsg mends dhors, mingoats, boois=—=anys
thingofrub-

e MEND the HOLE for

ugh Srermgnt. Fiesibe o
L FwErnignL.
HI:;! Waierprool. Wen't come
wil — jwaruntred

) SO-LO ' mas:
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FIELD OF OPPORTUNITY

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

@ Leaders in science and industry have long been saying, “Keep your eye on Plastics.”
But now the time for action has arrived. The future of huge possibilities has already
begun. Developments in Plastics for hundreds of wartime uses have set the pace for
revolutionary changes in peacetime production of thousands of products.

g Today there's a big need in vital war production for those who
THIS IS YOUR are trained in Plastics, From one to a hundred articles made
BIG CHANCE of Plastics must be supplied for every man in our fighting

forces. Start training now in Plastics Engineering, In spare
time in Iyurm]: own home. Fit yourself for a responsible, well-paid position. Help
fo win Victory. And at the same time you will be preparing for even greater oppor-
tunities when the war is over. '

There is scarcely an industry in which these so-called “miracle materials” will not
Elny an im ant part. After the war many old materials, methods and skills will

e reglace . Acquire the all-important “know how.” Be in a position to step into
one of the key jobs.”

- Turn at least part of your leisure time into money. Qualify at

WU R UL home for a larger income in an interesting career. Build
L R e VRPN greater security for your future in a vocation that looms large
on the horizon of the new industrial era. Hours you might

otherwlse waste can put you well on your way toward lasting success.

It’s easy to find out about Plastics training, To get detalls and outline of study pre-
gared bhyheapeciaust.s, and about the school that has helped thousands to success
uring past 46 years, write us or check and mail the coupon. Send today. The
sooner you take e:’i]{
, the soconer wyou

OME - STUDY TRAINING SINCE 1897

reach yﬂurﬂ?ﬁm and reap the QN g N S O

r Take This First Easy Step

rich rewar

—-------—---——-—----————-—-----—---q‘

~g ]
AMERICAN SCHOOL OFFERS =
PLETE INING SERV L
oom bt 8 CHECK, CLIP AND MAIL COUPON NOW
IN MANY SUBJECTS -
"l
You who have mot completed high = | AMERICAN SCHOOL, Dept. G5, Drexel at 5Eth, Chicage 37, .
school or have missed vocational train- I Wirhowt phifgarion, Flease sond FREE and postpald, bulletin and detalls
ing in college, and who cannot spare  _J of the Subjects checked.
time to go away to schoal, can complete o | Egl?‘ﬁllm ENG'R I:lﬂrﬂﬁﬂﬂnﬂﬂ-l and E‘I‘?J-ﬂﬁht ';I‘Whlh
your education in your choice of many Q| [architecture OCost Accounting ORadio s
t:h;ieeu- Be-;rtrﬂ of taiﬂeknr:;mﬁ lr'l: =1 n;ﬂ;ﬂﬂdﬂ" Siug nl‘gﬁrﬂthnul'ﬂ‘luﬂni Eﬂu School i
the coupon at right. eck the subjec umbin r Conditionin
in which you are interested, fill in your % 1 ng:r?,mmg;; o b g g AU = 1 ot | VOO
name and address, clip and mail the < I oAviation Drafting O mﬁ:rﬁlzupo- E%Mf Management
coupon today. o i viation gum ing ] Mll!nig
o} Siihthyemmee offmiiel, . BeELEegnee
OElectrical Endglneering Operations
AMERICAN SCHDQL S e S LS S oot pation
N o g A R L o A L R Wy R Age -
I Dept. G245, Drexel at 56th Street, Ghicago &7 CUY. .. State
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TRIALLESSON

Send Coupon

TO PROVE TO YOU how casy
it is to learn Drafting at home by
the Chicago Tech method, this
40 vear old technical college will
gend you a Free Trial Lesson in
Dvafting. No charge for this Les-
son now or later.

Mail Coupon
Below

Get ready for a peacetime career. Look into
the opportunities in Drafting. Head the want-ads
for proof of the urgent demand for draftsmen in the
nireraft, machinery, electrical and building fields.
The draftsman always comes first on any new
project in industry,—in peace or wartime.

The Draftsman—*‘The Key Man”’

o new machines can be built, no airplanes constructed,
nun hrideges or buildings erected, no ships or submarines
launched until the draftsman has completed his work.
Real immediate opportunities exist in Drafting-—the
profession upon which all construetion is vitally de-
pendent. Drafting is clean, interesting, well paid work,
lnvestigate today what Drafting offers you.

Learn in Spare Time,—at Home!
{or at the Gollege in Chicago)

With our easy step-hy-stop method {(and the tools we furnizh)

you can learn in your spare time at home, Convenient terms,

Now ig the time to prepare in Drafting for peacetime oppor=

tunities. Bend the coupon or a post card for the Trial Lesson

and eomplete information,—all FREE,

CHICAGO TECHNICAL COLLEGE

B-105 Tech. Bldg., 2000 5. Michigan Ave., Chicage 16, 1L
Yes,—plenze gend me FREE Tricl Lezgon inDRAFTING
O Alrcraft Drafting O Machine Drafting
[ Electrical Drafting [ Structural Drafting
O Archltectural Drafting [ Bullding Constructlon

=]
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'REFIGERATION

AVIATION

FOR YOUR CAREER
PLUS WAR SERVICE

AT THE SAME TIME

Bafore you are 18, MAKE YOURSELF THE KIND
OF MAN THE AVIATION INDUSTRY OR THE
AIR SERVICES WANT . .. THE KIND THEY
CANNOT DO WITHOUT . o you can AD-
VANCE RAPIDLY, $|-I-'|=t 1‘929 Curtiss-Wright
Tech has been ing in modern and pro-
grossive Iraining for Aeronautical Englneers and
Master Aviation Mechanics. (Ne flying invelved.}
Weita for full information. Inclode name. address
&nd date of birth. Dcpt FM-2

h. B
CURTISE o WRIGHT

TECHMICAL e %t INISTITUTE

GRAND CENTHAL .FL.T.R TERMINAL
Glandale (Los Angeles Ceo) California

Locksmithing
NOW MADE EASY!

Mow

ecourse for practical
¥ A T,

; dwbal s
r |u-|,xI

w-m ash,

PLAY GUITAR
LIKE THE

.

il
ararantes, Byl erder jeday.

WESFERH F‘A'{L"E'I! S.I'LTEIEI:IS Dept. 152, Wutchinson, Kans.

how, Charts and
v hack guaaran-
. Tilimois,

Repair and improve all refrigerators, Mew marmal to
piclures 1o help you, Price only $1.00, postpaid.
tee. Suprems Publications, 328 8, Jefforsen 5L,

BEIGHT-THAINING techninue improved. Eversbody gata

resulte aow. WRITE: Dept. M2 “USTI™ 4067 Budfm

Ave,, Log Angeles 37, Calif,
[m=—=—==——=-= i et o
Plense mend me your FREE Sight Chart with
| instroctions.
R T T T PR
il i T s e a5 e e

Say vou saw it in Popular Mechonicsa!

POPULAR MECHANICS



Learn about our exel
(1) the wse of HOME T

m"l'i!::“--l?ll’!' Vizis
GET THIS AND OTHER .EQUIPMENT TRAINING'S for
DeFPOREST'S TRATNING loans you & wide variety of
Radio parta and sub-assemblies for your use st home.  You
wurk out scores of Radio cireuits mnd Electronic experimenta
gitickly and easily—by means of DeFOREST'S unigue
“hlock eystem.”  You experiment with Light Beam Trans-
mission, you bulld ao Avistion Bund Radio Eeeeiver, Wire=
Less Microphone, Code Practles Set. an intriguing * Elestrie-
Eye" device— anu many other projects. ‘This gives yoa
valuable, practical expericnce to roand oot DeFORESTS
exclisive 3-WAY TRAINING METHODy

IMPORTANT!  The supply of these DeFOREST™S “hlock
system’’ Home-Truining Kits is limited, They will go to
thioas who enroll first.  You kmow Radio parts ase hard to
obisin. Buot once yoo have them, you ean work out the
theories vou've been sludving and actually see why and
how Radio works, Dot deluy! Mnil the coupon TODAY

peaeticnl way t
oner you nre Gradned
coupon below.

TRAINING,

FEBRUARY, 1944

VALUABLE HOME TRAINING KITS
ﬁ_ HELP YOU LEARN

l.|-r this ]_||| D" II rinin 1 L‘h"-r'.
partable m wntion | Pt [Irlrjl ChOr, uanser in v vigieal (motion 5| clure) edg=
eation nnd !um-]ﬁr of t h:'- DeVRY CORPORATION, masufsciurees
of motion picture sound and Eleetronie equipment.

DeFOREST'S effective
.ml.r yoir start

NOW vou can gpet TixFarest's pract ieal EHOP-MET ETl'l-n I!run g Bbd—
ta work with AT HOME. Prepare for good jobe in Amorica’s BIL [ Ei'\
DOLLAR Hadio industry—for opportunities in the Army and Navy—
and for the many new alter-the-war Electronic developments.

Bend today for DEFOREST'S hig, FREE baok—"FICTORY FOR YOO
3-Way Combinntion Method: How vou get
AINING FILMS and o movie projector, (2)
HOME LABORATORY EQUIPMENT and (3) 90 loaseteal lessons in
Radio, Communications and Electronies, prepared under l||1' supervision
of Dr. Lee DeFOREST u'lu:n s Ihed

‘the futher of Rodio,” *Learm by
wad pioneered by DePOREST'S
Ventor 1|f 11

Employment Berviee off

A you A
1 Radin and Electre '|||'*c.
Il you are 1T or aver,

dramatic, easr-to-learn-
Fr'.n., action motion ity |.r|_.5 right
in vour own room,  Le wilin
'!-Irll. the aid of i?RH:'HJ' "-]
cluzive Home .1
|'||r|h|.-:| Leartin
efective.  Military
Industry use fils !n -|r:'| |i 1r1|||
ing. Don't wait! l:l! thin kind
of training NOW z:: TODAY—
fren DEFOREST S,
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GotaHOTidea?

OR A SWELL CGADGET?

Let's get togethes—aur Engineering and Produstian
Staff and our Unlimited Financing will develap snd
promote your brain-child for P, W, P, and amange
lor patenl, You are fully protected—Specializieg in
Plasties, Electonies. Metal or Wodd. Write Todsy.

Offers Big Mﬂﬂﬁi—lﬂdEﬂEﬂﬂEﬂﬂe ADDRESS DEPT.Q) BOX 2145, KANSAS CITY, MO |

The restrictions on the manufacture of elec- LEARN AT
trical home appliances has greatly increased HOME TO
the need for and earnings of skilled home = % Aml.mais, Heads, Fishes, Pets; to TAN.

appliance repairmen. Always a good business, Be a Taxidermist. Profit and FUN.
today ELECTRICAL APPLIANCE RE.- Hunters, save your yaloablo TROPHIES. e

PAIRING is one of the most profitable occu- f Efﬁ:‘s‘fl‘lﬁ"*ﬁlI'ﬁ‘r?“:;;,."ﬁ.r‘;’“l‘:"“'I""'"“rg# .

: i 2 pantic Toe o0h bk s
pations that the average mechanically inclined i'_-H“EE ﬁnahm&ﬁf 100 fine '
man can turn to. Dn many types of repairs !t Bl oW nbooiutely FREE. Write 'E‘.':',ﬁ'_ E
13 usual for a repairman to charge on the basis Send Postal TODAY for FREE BOOK. State AGE. _
of $5.00 to $6.00 an hour! Work as many H.W. SCHOOL OF TMI:IEIIH‘\’ I.'lwt. 3371, l.'lnulu w,

hours as you wish—for the home appliance
repairman is his own boss. Operate from
our garage, basement, vacant store, etc. - v
’ e : Correspondence Courses In LOW AS

New Course Tells All RADIO and ELECTRICAL ENGINEERING ¥ A

ELECTRICAL ENI:IHEERINE l."'ﬂ: ol u;rn:l af wide glecs
trieal fiekd,. Modern, Th e ey,

If you are at all mechanically inclined—can fﬁf‘“-‘"“'"““'““ = it i
hold and use tools—you have all of the quali- il i ta.  Bervicwmen nended bedy.
fications required for becoming a big money- FREE 'h'-an?n"-'fy ENGINEERiNG SENGOL Frankiln Siin. Sox 01 Pa2
earning home appliance repairman. Age is no

barrier'. . . . nor is any minor physical handi- AUDELS NEW

cap. Onr new course is profusely illustrated, "AEHI“ IsTs
shows wou n simple, easy to understand .
language and drawings how to make each NANDY B ODOONK
repair on refrigerators, wvacuum cleaners, NOW R EADY!
washing machines, motors, ete. Explains and
gives you a working knowledge of electricity,
welding, nickel plating, ete. Shows you how
to build the power tools you need and how to
solicit and keep business coming to you. Not a i . L
theory course but an honest to gdtldncﬁ ¢ g ey _él A KEY TO SHOP PRACTICE

urse “m' sed rep '“-m e " _‘ For Every hMashinlst, Tool=
o tten hF,Md o hy : H en the ok maker, Machine Operator,
Country over. Price of course is so low that { { Draughtsman, Metal Worker,

r H H i -k I Mechanie or Student, Covers
the savings on your own household appliance ) Bhop Practice in All Pranches,

repairs will guickl for it. Act now! A READY REFERENCE

q ¥ pay Tells How to Operate and Set

Up Lathes, Serew and MMilling

i M aohines, Bhapers. Iarill
Prosse

and All Machine Tools,
; 5 PRACTICAL BOOKS N DHE!

§| 60 FULLY ILLUSTRATED CHAPTERS
Coverimg: 1—Modern Maching
Bhop Proctice, 2—Rlua Print
Rending and How o Draw, 3-—
(‘uumaiii.mahdc{_"ﬂ'|l.tt,umnt=t:r
for Machinis i
fes, 5—How to Use nt‘:ﬁ: Rule,

Gel This Information for Yourssil
& Mall Coupon Today. No Dbligation

. (1 Unless Salisfled. ASE TO SEE IT.
“"‘v tl.l.l.lsmm COMPLETE = PAY 'I'.I'HL'I’ $1M0.

FREE LITERATURE

CHRISTY SUPPLY CO.

2835 M. Contral Ave., Dept. D-G03

Chicago, Illinols

Please send ma 8l the facis aboul America's Fasiest Growing
Indusiry—Elecirical Appliance Repalring. |

2 ﬁ 'y 480 WEST 23rd ITIII.'I‘I' E\\“ YORK
. T T T Py e RS S A B FC UV SRR ." iﬂ EHCHTN & TOULMARERS H.ﬁ.‘i'l.'l"d' Hﬂ;‘_ll[ Price 84 oo T
yu Fres Trial, If O. K, [ wiZl remit 1 60 7 days sod $1 menthly untl §4 s paid.

therwise I will retarn it.

PRI | o b o e B b e B L o i BB P e e B e LA Mume
Addres
L | T P e S PR BEMe. . csisssiqnsa L 5 === =

Ret, L T A
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WII.L PLASTICS revolutionize industry ... change our mode of living
¥ «+ s OF perform miracles? We do not beheve they will. If, however,
your b‘uf‘l'-ltss or employment has to do with products of metal, wood, Ien:hcr? paper,
fabric, ceramics, or coating material, you cannot afford to ignore the importance of
plastics in your post-war planning.

Plastics are suitable for many new applications, but the intelligent use of plastics
can only be determined by knowing their advantages and limirarions,

Plastics Institute offers a comprehensive, up-to-date source of information through
its Home Study Course in plastics. .. composed of forty-four lesson assignments, complete
with detailed, modern illustrations and samples of plastics materials. . . prepared and con-
ducted by recognized plastics authorities. This course takes you step by step through all
phases of plastics, from sources and properties of materials to commercial applications in
finished products. .. through mold design and molding, fabricating, laminating, testing
and pla®® operation.

For complete information, mail the coupon for your copy of the FREE booklet, the
“Warld of Plastics.” It tells you about plastics in war and peidce, the Plastics Institute Home
Study Course, and the Executive Reference Set.

INDUSTRIES TECHNICAL INSTITUTE

Plostics Industries Technical Institute Mail in envelope or

426-E LoSalle-Wacker Bldg., Chicoge 1  poste on penny posicord,
Gentlemen: Please send me the booklet *World of Plasties™ and infor.
mation on your training program. | understand there is abesolutely pe

ebligation,
B o B P e S b et
STREET.0n

Deept, M2
‘------I .

FEERUARY, 1944

1221 Chanin Bldg, 626-E LaSalle-Wacker Bldg. 190 5, Alvarodo 5t
Mew York 17 Chicage 1 Los Angeles 4

MAIL COUPON FOR FREE BOOK
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GET YOUR TRAINING
IN COYNE SHOPS —
WITH ACTUAL
RADIO EQUIPMENT

Get ready NOW for vour great Victory I’tlture In
o Communications and Electronics
Mewstreamlined training at COYNE covers latest
developments in this ficld—prepares you for U.S.
Government License test quickly, easily. Fas-
cinating, well-paid work in Aircraft Communicg-
tion, Broadeast stationa, Merchant Marine, Police
Radio. “LEARN-BY-DOING ' at Coyne!

I LL FINANCE YOUR TRAINING !
oy tuition pfter p;mdu:l.r,!nn My plan
han. h:lnnd iJ:DUBaME. 1 mssist you in Erthng part=
time work while st COYNE to help pay living ex-
Beal Job Service when trained, Facllltics
Er men with physical handicaps. Ask for detalsl

ELECTRONICS AND TELEVISION
Tmm;:.dnuad c"-fulumih.in in &Eﬁuglﬁﬂnﬁn Elec-
Tron an elevision p ter WAT—5

fdd of new rtunities. Get ready NOW with
Practical Coyne Radio Trainiog,
'FHEE Bnu“| Mail coupon, nit Facta 'nnw. Big

Radlo Future -ur trained men,
whether you' ro 15 or up to 50, n m-da:.r1
- - - -- LR - - ..
Prul.. II'.!I'.III! I!I‘II'.. EM‘NEI‘LI\C.HIII'IH‘I.

l.- Pa Si., Dapl. 24-3 vﬂm 12, 1
Send FREE BOOE, * Future i R:;a.r.'l
and d.:»t,:?; ol easy “?aru&fmtlférll.:dmftmnn nEn.

ADDREBE. . ..ciiirnasss T
CITY . oooinnns Nt - 1 Y - |

CL L e L L L

SHIPPED

FREE ror
EXAMINATION

Learn to draw plans, estimate, be n live-wire bullder, do remodel-
ing, tike contracting jobs, These B praclical, profusely Hlustrated
books cover subhjects that will help you to get more work snd
make more money. Architectural design and drowing, estimating,
steel square, roof framing, constroctlon, painting and decorating,
heating. air-conditioning, concrete forms and many other sub-
jects are Included.

UP-TO-DATE

—_ AY
BETTER JOBS — BETTER P EDITION

EKeep busy now nt good poy, nnd be prepored
for after-war building boom. Big opportunitied Thes€ books sre
mre always for MEN WHO ENOW HOW. These the most up-to-
PBooks supply guick, casily understood training m:'ﬂﬁg‘fﬁf
and handy, ]%armn.nent reference Information jJighed on these
ihat helps solve bullding problems, many subjects.
Coupon Brings Nine Books FREE For Examination
ﬁHEﬂ‘“:ﬂ“ TECHN|CM EﬂCWTY 'Vu:-ll'lunll Publishers since 1898
Dept. G219 Drexel at S8tk Chicaga 3T 1L

Fon mey -hl.. nya ihe o-to-Trata ndltlnn-nd'rnur I1|-I|'h|l oo, “Muilding, Estimating,
mnd Conjaect ﬂ -Iun:-é BnF ﬂl:ttlnn (1 'I:-u:'. -1":;' thr dielbvery charges
iql'\- and il ru v patlefied dn tem daye. [ will send ym- nd alter 1.'In1. anly

& moaith, wstil the todal prse of caly 33050 la mq. bilkgated in
way ubbees § keap the Booke, | t i i

DRI . o o o i R

e P
JN 11 T I
s u“mh " Itlier -umc ¥our age, octupatha, emplarver's nam

nurlm ol 41 kexat one business mas a8 o relerance,  Men in service,
ey

Say wou stw i in Pepwlar Mechanical

lll;ml- wdrlrm...
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INTRODUCING AMAIIHE-

AUTOFYRSTOP

Quick CASH PROFITS demonstrating
AUTOFYRETOP, remarkalile new
combinatlon automatie amd  mameal
fire extiinguisher and alarm. Holds un=
erualled recorids, Sells Fast toe delense
plunts, homes, schools, stores, ete, Low
priced. BIG TROFITS, Experience
unnecessary., Detalls F‘H'F-L Write:
AUTOFYRSTOP CO. ept. M-24
2035 Washington Ave, CEhiladeiohin, Pa

DEGREE IN

ENGINEERING 2 Wonvas

Courses In Aeronautical, Chemieal, Civil, Elee-
trical, Mechanical, and Radis Engineering. One-
year cogrses in Radio and Drafting, Government-
approved Ground School courses. Prep courses
without added cost, Low guitlon, Large indus-
iclal center. Opportunity to eurn part living ex-
penees, Enter Mar., Ju:ne. eg Des, Catalog,
WIIILFI,K‘.DI'I Blvd.,, t- Wayna 2, Ind,

T o
POV
BETHOHL *.

KILLS

S\

ITS‘ELF

INDIAMNA
TECHNICAL
COLLEGE

Al Indusiry
azed on 25
«

EOT OF ik ore
Al ps o poice

[ OW to tam
g b\'.l'lll for FREE

Bokers make money ! Now Tth Industry
Mearl dunreumd'prm! Hew hmaw Blkinf
= you, Common school ed

tioas, write for FIRIE BOOK * Opportanitiesin
IlleMir Baking !d-w'l' 1318 Michigan, Depkt. 1353, :'-'hlmn-

Become @ Dqt_:_tor of PSYCHOlOGY

A SIHPUFIED ART AMATOMY OF THE HUMAN FIGURE
LY £1 POSTPAID
1 Baak thoy re talking .Imu!l

IFIl Send YO
TI'IIS SUIT FHEEa’&iﬁs

0
tTEE OTF
I:ll'lliﬁ Chitapo

A 3 n

1 'I:I'.E_!HI.:'FII:I.I:I 1‘|r:|r|:|-'|.|'|' Illurr:nn-n. Dur.i X

A & Mo previous trolning or talent Decessary.
Unigue Stuart System teaches you, by mail,
in 11 simple, easy-to-follow lessond, to make
excellent choreon] gnd oll lkenesses.  Dhotodled
Fuldance for your every step, Send for free

ey,
STUART 121 Monument Clirole, Rm, 824, Indianapolis 9, Ind.

STUDIOS, Please scnd me free bouk sl gutline of lessons.
Name ;

Sereet

iy, Siage,

POPULAR MECHANICS



JAVEHTORS

- THE TIME IS IEIPE" FOR %/

You men . .. and women . . . with ideas for pat-
entable inventions — OPPORTUNITY IS
KENOCEING! American industry WANTS your
ideas for new products, new processes, time-and-
labor saving devices to offer to a public with mon-
ey to buy after the war is won. You see evidence
of this every day in the newspapers. .. MANT-
FACTURERS ACTUALLY ARE ADVERTIS-

e ST S

e HERE’s THE N
" FIRST THING TO DO...
Send coupen below for FREE BODKS

that tell you everything you showld know about
patent procedurs ., . . owtline and illustrate
clanrly #vary step you should take . . . lllustrata
1158 hendamental mechanical movements, infar-

- mation that may help you complate your in-
o ventlon. Ard they're yours for the asking!
b With books we also send FREE Evidence of In-
y ventlon Form that may help you establish
e : your clafim.

Sugweitions g
WHEN

amgd

HOw

e

SELL.

¥omr

e A B i E

FEERUARY, 1944

xxxxx

ING FOR IDEAS! And they want them NOW.

Don't wait! Get going now! Have your patent
application prepared and prosecuted just as
guickly as you can—and be in & position to cash
in. Remember—most manufacturers will con-
sider an idea ONLY if you have taken steps to
protect it with a patent.

HOW WE HELP INVENTORS

For 46 years, Victor J. Evans & Company, has
helped inventors secure strong patents. Our ex-
perienced staff does all the work for you—makes
the search, prepares the drawings for submission
to the United States Patent Office, prepares all
necessary papers, pushes the prosecution of your
claim to a speedy conclusion. And reports to
Yyou every step of the way.

Sure—you can do it yourself. But think of the
lost time, the travel cxpense, the lost motion!
Many successful inventors use—and recommend
—the services of an experienced patent attorney,

You can't go wrong when you select Victor J.
Evans & Company—a frm that has helped in-
ventors for nearly 50 years—to handle your
patent application for you.

VICTOR

Evans ¢ Co.
Dhiorbon P Sorane

REGISTERED PATENT ATTORNEYS

B30-B Morlln Bullding
Washington, &, D. C.

Pl-c-usm send me your books, "Palent Protection™ and
“When and !lu'vl' Il= Sell Your Invention''—also bmportant
“Evidence of Invention'' form, withoul cost of obligatao,

Nume .

F L = e,

:_"I City andl BIole s wsansns T Wosenpre s LI

 MAIL THIS COUPON TODAY FOR QUICK ACTION!

2TA



IF YOU ARE OVER

40

YOU ARE FORTUNATE

Today the middle-aged man has unusual
cpportunity. Business, industry and govern-
ment want his experience and skill, Youth—
called to the war—is no longer his com-
petition.

To the ambitious man, this is a challenge
to serve his country now and to safepuard
his future. He can create a permanent place
for himself that in normal times his age
would block,

But he can't do it by merely wishing—he
must work and fight for it, equip himself for
these better jobs. And home study training
can be a powerful aid. In his spare time, at
low cost, he can get quickly the necessary
knowledge and skill,

Why not investigate? Ask today for our
free 48-page booklet on the field of your
choice,

LASALLE EXTENSION UNIVERSITY

A Correspondence Institution
Dept. 264-R CHICAGO, ILL.

I want to know whether home study training can help
me. Send me your free booklet on the subject I have
checked below,

OAccounting OBookkeeping

O Foremanship OIndustrial Management
OLaw: LL.B, Degres D Ezecutive Management
OTraflic Management [ DBusiness Correspondence
O Business Englisly OSalesmunship

A "

P T e ol P e R RS R

Addressz, | T e e

Sﬂu WOt s :'c in Popular "Il'ef'.ﬁn:llraf

PRACTICAL BLUEPRINT READING
IN 20 EASY LESSONS

Thousgands of ambitious men have found
these lessons of limitless value in the
automotive, aviation, construction, plas-
tic, air conditioning, tool and household
appliance industries. They will help in-
crease your income—insure Jour jolb-—
gel yoti a betler job.

Bound in an attractive 814x 11" book,
these complefe lessons are now offered
at an infimitesimal fraction of the cost
of the original course. If, after five davs,
you are not satisfied, return the book and
vour dollar will be refunded.

Tool Supply Co., Dept. A, Addan, Mich.

300 lllustrations — 164 Pages
Easy to Understand » Price $1.00

WANTED: invenrions

If you have o new toy. electrical appliance or

| household item to be made of wood or metal. let's

get together] We have hundreds of distributors. a
complete processing, selling, engineering and fi-
nancing organization] Write NOW — Dept. P-1
Tummllllurhmiuu Gambill Building, Nashville, Tennessee

| Dzl vre?

Leamn 1o Send and Receive Radio Code at home or
in _Camp, or prepare for higher proficloncy  smd
g e X A R T T
BLOTR Ill.‘inh':l'F ‘3:" rite for FREE bhenk, g

NODLER SYSTEM CoO.

wt. 58, Box BI8, Denver, Cole., U, S8,

cin'roonme
W

Exclusive inatructlon by a nationally  Eoowno car-
toonist makes it easy o learn ot home. Write for

detnils of ithe course. Flease sWiie oge.

HATIONAL SCHOOL OF CARTOOMIMG

433 Penton Bldg.
Lum'l'l. at home ——how to start

REFRIGERATION v ™= e e

’]Ell.n'l. HQJIFD"-I.DIII experehee I:cl:l:'lﬂ{ Common school education
clent. Herwdld opporiiniity for older men. Prepare now  fop

gty war, FREE lustrated booklet.
EEHARIES Y RATRING SEHOOL Dupl P4 4191 W, Piea, Lag Angules & Calit,
1 At home—In spare time. Many overcome
a i .Bl.l.u:l.hlrl.zh.h gain self-ronfidence and in-

creast earning power., this easy way. Write
b IC for free booklet, Howee Work 1V om=
‘ITI ders Wl Words and requl remonta,

spa Morth American Schosl Dept. 1353
b1315 Michigan Ave, Chicaga, Illinois

Cloveland, Ohio

SERVICE MECHANICS COURSE

JUST DUT! 3 BOOKS IN ONE—OVER 1650 PAGES, 1654 ILLUSTRATIONS,

WITH QUESTIONS AND ANSWERS. COMPLETE PRACTICAL CONCISE Free Examination
INFORMATION FOR ALL ENGINEERS AND OPERATORS.

ASSISTANCE COMPLETE

PART 1=PUMPS—05%0 Pages: All lypes-Cantrifugel-Rotory-Recipracaling w ¥ FILL ﬁ . PAY SR A
Pumps: Thelr Theosry, Consfruction, Oparation ond Calculabiom. Alr end MAIL YOUR ORDER TODAY oMLY .H.
— ¥Yocwum Chomberi-Fowsr Pumpi-Alr Pumpi=Jut Condensarn=Surfoce Con- r_—.—. .
HYDRAULICS danteni—Condenter Ausilinries=Condesser Oparation-Caloslafiom-Cooling T ey publishers, 49 West 23 5L, New York 10, LY.

= Al Fandi=Cealing Teweri="Waolser Jupply=Hydroulic Rami-5pecial Service I Bend postpaid AUDELS PUMPH, H-!-“H_ﬂluum

AlR Pumpa=Autamstive Flra Pompi=DOredgei—-Codei, ™2 llluatralioai. | AlR COMPRESZ0RS ($4). 11 I decide to keep it,
PART 2-HYDRAULICS—120 Pages: Hydroslic Phydes—Drivet—Muocking | T will sead you 81 within 7 days; them remit $3
; Cantral=Accumylatorn=Elavoteri-Hydrovlie Alsplans Caontrol ¢ monthly ustil purchase price of $4 & paid.
ke chaless ~Awiamabile Brakes-Shack Abiorberi-Premas=Turbises, Mony I Cthersise, 1 will return it pramptly.,

(OMPRESSORS|

miw usas exploined, 110 Iluitratiane | & R =
et PART 3—AIR COMPRESSORS—404 Poges: Comprestion of
P Air—Compraner Clonificolioa=-Party, Typas=Inter and Afher I L e R b g e -
,‘I’ Coolers=Reguloting Dwvicei—Installarion—Lubsicalion=Cpara. Degapation. . a5 o e
tan— Mainteaancs - Blawer = Seper Chorgers = Passmatic Hond I 2
Tosli=Aendy Ralferance Inden and Toblex 402 Uiustralisni. I Employed by.. e u bd mamp bl

284 PDPUL}LR MECHﬁﬂlcs



Now YOU Can Lick Any
AUTO REPAIR JOB!

IN LESS TIME=WITH LESS WORK
EE
7_”; OFFE

. gramz, drawings show you ex.
MoToR's New AUTO REPAIR MANUAL &, o e HOW

shows you how Io service and to do it! L&EE& bg i:hahU. Si
Army, tra an echnien
repair ANY part of ANY car! schools everywhere, thuu&;ﬂdﬁé

Nlt:e anto _mpu.i.r j?ﬁ 'JI?"UF:,M hh{u%a of auto aervicemen.
when you've got Mo ‘s 7 S
REPATR ACANUAL! YOU can re. Mo NOU—without east— -
pair anything from carburetor to d ]fwk ].1..:'[' R Aut,a Ewu_
rear end—quickly, easily, right! Just Mﬁr mi all % "TRY ? ;EEIEI':
look wp make, model, and the job g "“-;n:j rE] ]_T = fi 1:,.1-."_..1 h
in the quick index—and go to work! (0% LGN SRR T CTARE ew
Clear, illustrated Instruetions lead 5 o you use it. .

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

Wearly 200,000 service and repair facts
on all these makes:

you step by step.

To make such an amoszing book American Ford Oldsmeobile
Emaa'l:l]e. the engineer-editors  of SENn “0 M“HEY Bantam Graham Overland
“mﬂ-dMua:&% r.-:'%hlccfm; and Auburn Hu:hmuh :ucicml

own officinl factory - = Austin upmo ience
a-ﬁp ‘Turlmm for _;.r:;u. spotted nll ?'n“ FI'H Eﬂﬂ“lﬂ‘hﬂﬂ l&cl: l.ﬂleuyhll- M“hww
] tal repair information  you Codillac La Salle Plymouth
weed, dum-milqd it all topether jn-  9uok m?u.fl?ﬁnm E{hw_u&mw; Chavralet Lincoln Pantios
to ONE hondy, ensy-to-understand =~ TOREY b e postman Chryslar Linealn Reo
book. brings your book, pay him noth- Cord Zuphyr Studehaker

in‘f;t l:'irat “l“i_lT“z] it show you De Sola Mercury Terroplane
anual Li w t's got nless you nEgree
No Other M Like It} this is the greatest time-saver Pasly

640 big pages; including G0 pages of car-
buretor text, clineta, (Hustrations, covering
all models, Over 450 charts, tables; Tune-
up Chart; YValve Measurements; Com) -
sion Pressure; Torque Wrench Reading;
Siarting Motor; Engine Clearsnces; Gene=
rator; Clutch & Brake Specifications; Front
End Measurements, sto., Engines; Elacirle,
Fuel, Cooling, Luhricating Systems; |

This BIG book —640 pages, and work-saver you've ever
&} x 11 inches, bound in sturdy  seen—return book ;{:ﬂ days anid
covers=—brings  you nearly 200,000 pay nothing, Mail coupon to-
gerviee, repair, adjustment, re- dayl Address: MoToR Book
pacement, tune-up facts on every Department, Desk 18, 72
car built from 1935 to 1942, More  Madison Ave., New York 22

than 1000 cut-away photos, din= New York, :

Trons=
miaslons: Universals; Front Ends; Wheels;
Rear Ends, ete.

Same FREE 7-Day Off i N
MoToR'S TRUGK REPAIR MANUAL B A B RL

For mechanics, truck  spe- Covers all types Gasoline
clalists, service statlons,  Engines; IMesels and Hessel-
flest ownera. Covers EYERY mans, Fuel Systems, Gover=
job on EVERY truck made nors, Lubrication Systems,
glnee 19361 1400 pletures, 900 Ignition Systems, Starters 5 :
wagea, SO0,000 fnets, Used by tencrators, Clutches, payment ($5.35 in all). Otherwise I will returil book posts
i Forcea, Warranted to b i B A:Iea: palit 0 7 daye (Forelgn price, remit $7 cash with order}.

I MeoTeR's TRUCK REPAIR MANUAL (Described at left

MoToR Book Dept.; Desk 1B, 572 Madison Ave., New York 22, N.Y,

Teush to me ot onee: (check box oppoaite book you want),
MoToR's AUTD PAIR MAMUAL. (formerly “Molofil’s
| Factery Shop Manual™y. If QK. T will remit $1 in 7 day

fned 81 monthly Tor 4 mond Bhp!u.n Afe delivery charige with 0

contain every essentlnl fact Torque Dividers, Transfer

r'fm necd to know.  Bturdy Cases, Drakes, Steering, i the box If LK., I will remit $2 i 7 days, and £2

inding, siae &g x 11 eto. ete. monihly for 3 mobiha, plua 35c dellvery changes with finnl
ayment (3555 [n ally. Otherwise T will raturn book postpald in l

I

Oftered on same FREE 7- P (Foreign price, remit $11 cash with order),

Day cxamination s Auto

— ;]

Hepalr Mangal. Check box -

in coupon at Fight, Noptoe— —= -
Address____ I
Clty. —State

Poblished by MoToR, 5
Lamio= SAVE 35¢) Check here i enclosing full payment {check
e Loasling: (G g =ofder) WITH coupon. Wwe pay 35¢ pping

] & mon
MoToR's wnﬁﬂ%uﬁﬁﬁ cosLs, H.amca'?rﬂlw return privilege.
STy of TORIE WO, —— T 1 T T
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Do vou want

«« 10 go to College?
.. OF to enter a Profession?

Sueh av Aceownttng, Archifsciure, Nursing, Deni{stry,
geiing, Social Work, Osteopathy, Beauly Cuiture
peometry, Embalming, Chiropody, Low, Afedicing, ate )

.. or get an Office Position?

To anywhere, you ctically MUST fnlsh High School
FIREAT. You can completo l:lur simplified High Sehool Course
in SPARE time at home, a8 FAST as your tme and abilities
pqm!t... Equivalent to reﬂﬂe-n: Bﬂmﬁl wark—; n=.-|:a.ne: wou for
ﬁﬂl e-professlonal  examinations, b Industry,
Btan toxis furnished, Diploms. Credit Im’ H H. subjecta
already cnmrFIMI Bingle subjects If dealred, Low lu!tll:-n. w
terma. A Chmn el JROT—endo I} '1'
AT

mmwumm edueation HOW. wmg
High School Course
at Home any Finish in 2 Years

WFEH JU JAT S

NOW GET TOUGH
DOUBLE-QUICK!

Learn how YOU can be dangerous.
Lick rutﬁ TWICE yOur size oy
your s, oven when they are
armed. Thu owerful fighting system
is unbelievably eficient. You don't
need ox-like moscles — it's hra.lns
that count! Ntw. casy sgf stud ]?I’
course at amazing low price. Free-tri

niffer nndmnﬂc_v b-n,ri guarantec. Hurry! Write today for FREE
DETAILS. Nelson Co.. 321 5, Wabash, Dept. B-502, Chicago

flapors, thina s
B like aroinary combs

s ey e o A I FOR AGEN -rg."“ b
American Sc Hi Drexel Ave. at Gith St Chicago 37 - -
1 Gentlemen: Bend me FREE information m:'l-‘:z E ; r.r:!n— Send puma &t oace. A paney pastal will de, BERD HO MONEY
i Ing t Bibjects cheeked below. No obligation on my ﬁ"i"‘r'.. your nams, RISTEE CO., G678 Bar 51., ARROM. OHID
i 01 High School Course [0 Mesel Engineering
| 0O Cost Accounting for Mg, O Drafting and Design
B O Architecture and Building for men & women
B O Automotive Enginecring 0 Plastics
] I}ulin!!: Management 1 Private Secretary
# O Electrical Engincering 0 Mechanical Enginecring
| O Elec. and Gas Refrigeration [ Aviatbon 0 Radio
s O Air Conditioning 1 Salesmanship iy
1 O Railway Trainimg O Shipbuilding -| "“ = |
ODAYY  Bimts
Wt BOSTON TECHNICAL nnsrn‘utz rrr
| I R S L R i P e S i e SCHODL OF PLASTIC .
=.‘_mﬂl (PEEBEEIALTS AWD.,
AT I-I 0 M E?
Learn to eolor photes and minintures
- Im olf. Foprew u-c-p:.ﬂlrlrmnrpuml vl
) demnnna. gm-d for frea besklst, ""Mako
S Mugey st Homne™ asd reqoirementa.
! ’ HATIONAL ART SCHOOL
/ !I._!!I! Mioln:J-_:m Ave. Dept. 1352 Chicago
y the w5
|
W and Make up to $12 in a Day!
Lot
RS R BONUS Just o e i aeaure uit FREK
S oyttt Wousa caniascing necsedires” BIG oo
ium!u'l:r\-;uﬂﬂ;‘nr IIIII'I Limen. - g = e
Ben Lt 18
B, L ARG NS o8 SONT,, Wit Ioday, for
3 (o] plans oFr Ou ReLion write full ti'\'ﬂn
E'l' Eomd no money. H. ). Callin, FPROGR ill T.ﬂﬁl._-ﬂ"
& CO.. 500 So, Throop St., Dept, B-216, Chicage, 11,
RAW for MONEY |
ADD YEARS to the life of your band instru- :
m:ut[ It must lm for the duration . . . That's Trained Artists are Capable of
w}; you need this new and helpful book, Earning %30, Eiﬂ, 575 a week
ow To Care For Your Instrument.” In no Use Your Spare Time Prepare for @
other book can you fnd such valuable and Profitabls Art Careos! EDHMERI:H\L ﬂ'l'.
hdvful infoquation. Cowitall akhl nd ONE binpiete home atuay couras, NO pro-
tfPF!!m-Wlﬂd sgdl Mmﬂ‘ 40&’3“ viona Arl exporience necessnry==wae teach
Instructiensg, illustrations, 1o vou step hy step==hundreds have profited
mll:e}-nur msu—um:ntlut!omr. Uﬂh hy our practical method. TWO ART OUT-
many Lmes 1:; 10c cost. Gt one at your FITRS FURNISHED. Full information in
Conn r's store of send 10¢ to us. colorful, FREE BOOK, “Art for Pleasure &
i Profit"—tells all nbout our course, serv-
T — e — p— —— — e, what our graduates gay—and commers
C.G.COMM,Ltd. 231 Conn Bldg. Elkhart, Ind. clal opportunities for you in Art.
Bend me__sopies of *"How To Cure For Yoor Instro-
| ment."” Encloged is 10e in coin or stamps for each copy. '
I WASHINGTON SCHOOL OF ART
[ Biudio 122K, 1115 15fnh St 8.8 Wash. 5, 0.C
Sernd ke your aeklet and full puarticulars sboug
I I FORUTr CORLrse,
S0A
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Shortages in trained, skilled men run into
the hundreds of thousands, One of the big-
gest fields is RADIO, with its many fasci-
nating branches. Wartime demands for
Radio men are tremendous and will con-
tinne UNABATED after the war. That’s
important to you. You want training in a
field that will continue to advance. National
Schools offers vou a time-tested method of
Home Training which has helped thousands
of men to more pay, and unlimited oppor-

You profit by A& fascinating carper in Radio, Radionics, Electronics, Telovision. tullit}' in the Erowing RADIO industr;-,r.

Shop Method Home Training

by a Long Established Resident School

Get Ready For Your Opportunity . . . It's
Here! Radio technieal men are needed
everywhere ; afield in action, and at home
in industry! Trained men are needed in
the Army, Navy and Air and Signal Corps,
Government Defense Service and Civilian
fields. MNow, in answer to repeated de-
mands for Trained Radio Technicians, Na=
tional Schools has extended its famous
Shop Methods so you can qualify right at
home. You can quickly prepare to be of
grentest service to your eountry and your-
sell. ¥Yes, right at home, in your spare
time. Mational’s time-teated plan of Home
Training will definitely e.aLm!;rliuh. you, in A

TREMENDOUS POST WAR DEMAND

COMMAND ANY

short time, 8o you can hold a good job im

th?u ru;ﬂhfn.l.ir}lﬂ |!‘lu]q!. FHthhc*rlr:imre, you he- DF THESE Juns
r wer  bigge rear

;ﬂhemﬁigf: afure:;n;{,‘rm:ti:m nir'tcrrnwnr. Radio Expert

TRAIN DURING T
MILITARY SERVICE Studio Technician

Frepare for Radio Service in Army u.n-r Televigion Technician
}v-'m'i'. In U, 8. Gov'i service you ine Aviation Radio
atall, operate and maintaln most tech-

nleal equipment such ms secret ultrn- Ship & Harbor Radio
high frequency apparates to locate air- iness our
plones, submorines, ete. Get promotion Bus of ¥ Dwn
in rank and increased pay almost foom 137 Different Types
thie of Jobs to Choose From

DUPLICATE THE SUCCESS

| NO PREVIOUS EXPERIENCE NEEDED! OF THESE GRADUATES
Radio is only one of the courses you recelve when wyou become a National swenilonnl  Schools hos  Sone
Student. Eleckronics is brand new and open 1o every tealned radio man. After wonderful work for the man
this war it will produce new marvels that will be needed and used in every wha wanis Lo gel ahand ja 16
home. Geaeral Electric, Westinghouse nnd nll great manufocturers have many Vaur tFained man can get o Job

1 new electronle Inventlons ready to morket. Notional men, becnuse of thelr at a much ‘E.”:“'" salamy, I:_
knowledge and training jn Electronies, will be in on the ground floor snd e E Tty Walningion, 4.t

And OPPORTUNITY
BO

LN ]
To prove that wou can oasily
Re=arn vadio ol Bame by Nation-
al*s famous ““Shop Method”
home trpining, we will send
thiz BAMPLE LESSON with-
oul cosl oF obligntion. With
it we will send you o big,
St page book. “Your Pulare
in  Radle, Telovisiog and
Electronics."" Mail the cou-
Pon MOW.

FEBRUARY, 1044

You work with the finest tools nond materials furnished by us schroeder, UL 8, Mavy.
at mo extra charge. .

NATIONAL SCHOOLS

- ‘H}S AMGELES 37, CALIFORMNIA ||

among the first to cash in. iV our schm1llnrubhel.mll :I'Iil?
Televielon s a blg new epportunity. Naotional men will have the chisin o swell job. ow, in
“know how'* to merit jobs in this great indostry, Lo 8 L s salmig ih:
i I. It will help my chanccs

RADIO EQUIPMENT INCLUDED for raphdl RGP T

EST. 1905

Matlomal Schoals, Dept 2-PM R, Main I-nrnwlnﬂr ]
4000 5. Figueroa Sireck or paste on ponny sostal
Los Amgoles 37, Calif.

|

1

1 Flease rush me, FREE and without any obligation on my pard, ’

¥ T
l Samjrle Lessen in RHadio, Televislon hnd Electronies and full ]
adetalla of pour “Shop Method'' of lome training. o salesman

et

H will call, ¥
| MAME __AGE :
I

| ADDRESS ]
: ey STATE '
- S e e S e e e
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I's YOUR future—Make the most of it!

Start now to earn
the bigger pay in
electrical repair

AS there ever such an
opportiunity to get
started in electrical maintenance nnd repair—aml ot top-nateh
wages?  Are you resdy——with experience and ability—=uo eash
in on It?T Others are getting Jl'rla'l the sort of backgroamd
needed—quick! practicall—to  handie the great vasleiy of
electricnl  maintenance and rvepair work TODAY—from this
well-knoewmn electrical library. You can iool

THE LIBRARY OF ELECTRICAL
MAINTENANCE AND REPAIR

5 vofs., 1826 pages, 1724 IMNustrotions

Gives you the “know-how' to tockle any wiring or molor
job, Five books show you HOW—to install all types of molor
and generator units—1io inspect and repalr motor starkers nnd
generators—io disgnose motor and generator trouhles—io fig-
vre new winding for old cores—DC pnd AU windings—:un test
armature windings=——test induction mgtors, ete., etd. One
baook 1a full of trouble-shooting charte that show quickly
aymptoms, causes, apecific remaedies, eto.

Take the first slep toward improving YOUR fulure—
Mail this coupon TODAY

MNe money down—special pric

McGraw-HiIll Book Co.; 330 W, 42 St,; New Yerk 18, M. Y.
I Send me for ten davs' free examinoilon the Electrical Maln- I
I tennnce ond Hepair Libeary.  If sotisfactory 1 will send wou
&9,00 monihly until the price of a!rm.nn |
pabd. 1T mob wanted I will peiurn books pestpsbd,  (To ins
I sure prompé shipment write plainky and fill in 211 Haes. ) I
I Hame |
I Homae  Adadross
Cltyr wrell BERDR . & b5 b b bba b b sdn bbb bbbt badbdnidadbs I
|qu1an e P a T e m T e AT gt e e S T |

ke o COSERIN & & o % e ata un b R W R IA-2-44 |

‘POULTRY PAYS,

may
Setior P

i
loy a small,
eding
L needa 3 help for ite huge FMquirements
pliry and eggs. . Winks
winted 200,000,000 extro ehickens th
Wi, _|.:'.'|LI lin ¢alled for 4 billion powmsds
of chicken

h wou thi
WITABLE

payEeal gl
TRY INSTITUTE
Adams Conter. M. Y.

EVERY MARINE
ENGINEER CAN
USE THIS BOORK

fF—New From Cover To Cover
AUDELS
MARINE ENGINEERS
Handy Book
Entirely modern, Practical Trea-
tise for Marine Engineers
(all grades), Firemen, Oilers,
Machinists and Btudents with
Caloulations and Questions and
Anawers for Examinations.
LATE INFORMATION in a
Handy Form covering all
branches ui’mudepn:hh'!nri.m Eln-
gineering with ste -atep solu-
tions on hundreds nrﬁg
—Tablea and Data—Fully In-
dexed —Easy to Understand—
Bize 63f x b x 134,
Indispensable
for Upgrading Examinations
and Ready Reference.

1280 PAGES—FULLY ILLUSTRATED
ASK TO SEE IT— Get this information
for yourseif—

F™ Clip this coupon and mail today!

Com
PAY !I A
ONLY B MO.

AUDEL, Publishers: 49 W. 23 St., New York 10, N.Y.

Mufl ATDELS MARINE ENGINEERS Handy Book ( Prize $4) on 7 dars fres
inl, 1f 0. K, , 1 will pamit §1 In ¥ deys snd §1 monthly ustil 34 k& paid. Otherwise,

will raturn .

s
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STOP RADIO STATIC

The ALL WAVE radio i guaranteed to help
you get perfect radio reception. Ellminates all
hums, clicks, erackles, ete. caused by electric
rizors, vacuum cleanmers, motors and other elee-
trical nppliances. The ALL WAVE is n scientific
and eompact radio filter that can be used on any
make electrie radio. To connect, just put your
radio plug thru the ALL WAVE's slotted opening and into
any wall outlet, 15 DAY FREE TRIAL. Sent C.0.I, for

FL.50 plug poetage. Cash orders sent postpaid. Rosh order—
supply limited.

VOGUE ELIMINATOR CO., 7759 5. Halsted, Depl. AW-202, Chicapy, 20, L

JOKE BOOKS For Adults

The kind they like. Yoo will be both a Riat
and the Life of the Party with o set of these
pocket size joke books., They are full of En-
terininment, Fun and Humor. A set of =ix
books only G0c or n special assortment of
12 bookes all different for $1.00. Frint nama
and pdidress, semd cash or slamps to:
TREASURE MOVELTY CO.,
T2—58th Ave., Dept. 1202. M. ¥. 11, N. Y.

AMAZING NEW —
BLADE SHARPENER

for all makes af
{ge rrzor blndes

T ]
(il -l LT T

Weite today. Pay posteman only

RAZDROLL for & duys a1 e "::'twnjﬁ'ﬂ'wl:h
smaeth, vilvel shaves ~ i L it !l’m HHWLL mnd wa"ll resarn
Fonr deling, Harrr—order ¥a RATOROLL

620 Morth Michigan Avenwe, Dopl 502, Hlingis

POPULAR MECHANICS



Take Your Pick of 220 Little Blue Books at Bargain Price of 5¢ Each

THE IDEAL GIFT FOR SERVICE MEN

kf: 1¢ per book for packing.
and earriage, Order

r. Order at least 20
5 MANYy More a8 you
like. Canadn and foreign, Te
er hook, prepaid. [If you
this ad

$10.00 and we will prepay all
carringe charges.

nuwm

Belf-Help Books
256 Rhyming Dictonary
76 On the Choice of Books
78 Hints on Publie Speaking
82 Common Faults in Writ-
ing English
86 On Heading. Brandes
| 98 How to Live 100 Yenrs
| 192 A Book of Synonyms
328 Hints on Writing Short
Stories
406 Outline of Economics
4562 Dictionary of Foreign
rida
Gl4

Wi
Hints on Writing Foetry
E66 Hints on Etiquetie
629 Hand-Book of Legal
Forms

68 4,000 Most Essential
English 'Words
Spelling. Self Tnught
Grammar Self Taught
Punctuation Self Taught
4,000 Words Often Mia-
pronounced
Phyeiology Self Taunght
784 A]"Bﬁ?ﬂk of Useful
768 How to Conguer Stu-

pidity
B16 A Book of Familiar

Quotations
421 How to Ilmprove Your
B22

a8l
682
653
687

T08

Voeabulary
Rhetorie Self Taught

423 English Composition
Self Taught

£35 A Handbook of Useful
Tables

847 Card Games

G How to Write Letiers

EG6 Arithmetic Sell Taught

[ Part 1

BT Arithmetle Self Trught
Part 11

83 Hints on Self-Improve-
men

§72 Manual of Parliamen=-
tury Law

94 Hints on How to
Advertise

1438 How to Test Your In-
telligence

How to Become Mens-
tally Superior

Factas About Sleep

Curiosities of Language

Biography
Brann: Smasher of

ma

Life of Madame du Barry

Life of Napoleon

Life of Biamarck

Heart Affnira of Henry
VIII

Life of Lineoln

Dinry of Columbus in
1442 5

Autobiography of Cellini

Grent Men of Sefence

Life of Mahomet

Life of Michelangelo

Life of Voltaire

Louis X¥1 and his Court

Life of Thomas Faine

% Life of Franklin

Life of Goethe

1471

74
LTED

123

FEBRUARY,

326 Life of Cassar

53T Life of Barnum

pE56 Magellan and the Pacific
04 Life of Roosevelt

718 Great "ﬂrumnn of
Antiqu
760 Life l:rl Thum" Jeflerson
Fiction
21 Carmen
40 House and Brain. Lyiton
68 Tales from Decamercn.
Boceneeio
102 Sherlock Holmes Tales
107 The Drearn Womas.
Collins
145 Grest Ghost Storjes
151 l!luni Who Would Be
162 Hurd.er. in the Rue
Morgue
282 Three Strangers
277 Man Without a Country
282 The Ancient Mariner
268 Thrilling Talea of The
Frozen North
352 Short Stories, William
Maorris
648 Tales of Chicago. Ben
Hecht
699 Broken Necks. Ben Hecht
T46 A Daughter of Eve
365 Main Street Tales
866 Untold Lie, ete.
Fine Arts
387 History of Painting
403 History of Music
46i History of Seulpture
468 History of Architecture
French Literature in English
4 Fourteen Little Esaavs.
Voltaire
f Love. Maupassant
27 Last Days of Con=
demned Man. Hugo
28 Toleration. Voltaire
52 ﬂrﬁtfun on Voltaire.

ugo
Crimes of Borgias.
Irumas
Attack on the Mill. Zola
Love: An Esaay.
Montaigne
Pocket Theology.
Voltaire
Battle of Waterloo.,
Hugo
178 One of Cleopatra’s
Nights
108 Majesty of Justice.
France
19% The Tallow Ball
Maupassant
200 Ignoramt Philosopher.
Voltaire
221 On Women. Mueterlinek
292 Mademoiselle Fifi.
Maupassant
414 Short Stories, Tnudet
444 Don Juan. Balzac
HEE The Plece of String and
Other Stories. Mau-
passsnt
The Necklace and Other
SBtories, DeManpuasant
Memoirs of Madame de
Siafe

L]

BG
H7

108
104

a87
§ER

History of Rome

Historie Crimes and
Criminnls

Luoet Civilizations

Speeches of Lincoln

Speeches of Washington

Great Pirates. C, J.
Finger

History of the Jews

Humor

2 Let's Laugh. Nasby
261 The Jumping Frog.
Twain
#82 Humor of Lincoln
670 Josh Billings Comical
Lexicon
The Humor of “Bill” Nye

Juvenile

Avsop's Fablea

Rip Van Winkle

Andersen’s Fairy Tnles

Aliee in Wonderland

Adventures of
Munchausen

Iog of Flanders, Oulda

Book of Real Adventures

Robinson Crusoe

Mother Goose

A Book of Strange
Murders

Bluehenrd, Cinderelln

Literature

2 Ballad of Reading Jail
The Raven, The Bells,

ete.

72 Color of Life and Love

5 Conflessions of an
Opium Eater

71 Subjection of Women.
Min

126
148

140
214
il
558

BT

9 Btory of Human Tragedy

Pepyva" Diary

Travels of Marco Polo

Voltaire. Clarence
Darrow

Philesophy

A Guide to Nietzache

Nietzsche: Who He Was

Dislogues of Plato

Chinese Philosophy of
Life

Guide to Plato

AL

11
19

1562
159

414 Art of Happiness. Fowys
520 A Guide to Spinoza.
Durant
71 Morn]l INacourses of
Epictetus
Heligion
4 The Age of Heason.
Paine
Gl What ia Religlon?
Tolstoy
151 Primitive Beliels
03 As o Mpn Thinketh
G0l The Essence of the Bible

The Greatest Thing in
the Warld
Easence of Judaizm

BAG

68

Russlan Literature (in
English)

24 The Kiss. Chekhov

1944

45 Tolstoy'a Short Stories
History 100 The Red Laugh.
50 Paine's Dommon Sense Andreyey
B3 Marrfdke: Its Past,| 105 Seven Hanged. Androyev
Presept and Future, | 239 28 Men and a Girl
Annie'Besant Gorky
Dept. A-118 Girard, Kansas, U.5.A.

160

217

447
491

1028
1063
1068
1070
1078

1053
LBy

1109

1753

1766
1761

Beience

Insects and Men: In=
etinct and Reason

Hypnotism Made Plain

Peycho-Analysis: The
Key to Human
Behavior

The Puozzle of Pergons
ality

Auto-Suggeation

Prychology for Begine-
ners

Death : and Its Problems

Structure of the Earth

Chemiatry for Beginnera

Paychology of Affections

Food nnd [Het

Curiositics of Mathe-
matics

Miscellaneous

How to Paycho-Analvze
Yourself

What Young Men Should
K

now
Riddle of Human
Behavior

2 Paycho=Analysis and

the Mind and Body
Teata Used in Psyeho-
Annlysis
How to Talk and Debata
The Art of Kissing
The Art of Courtship

3 How to Think Logically

Typewriting Self Taught

Beat Negro Jokes

Best Irish Jokes

Best American Jokea

Humorous Limericks

Fopular Recitations

Paychology of Laughter

Conguest of Fear

How to Fight Nervous
Troubles

Morals in Greece and
Rome

Amusing Puns

Memory: How to De-
velap It

"!}mmﬂt Self Taught

Eating for Health

Funny Ghost Stories

A Mad Love

Book of Best Scotch
Jokes

7 Freneh Self Taught

Facls About Will Power

Best Jokes About Drunks

Book of Hest Jokes

Best Jokes About Lovers

2 Best Short Storiea

How to Get & Husband

Common Sense of Health

How to Get a Job

2 Typical Love-Problems

Book of Striking Similes
Shorthonnd Sell Taught
How to Think Clearly
Book of Best Jokes
How to Live Long

The Magic of Numbers
Great Dates in History
Determiniam va. Free

will
Funernl Services With-
out eclogy

Religion and Progress

Inge's Apology for
Christinnity

Gambler's Luck

Hints on nﬂféhlpiﬁf
Personnlity

Why Many Women Are
Unattractive

Simplified Couk-Book

America’s Little Hitlers
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MEN-~16.50

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

W‘EI.EIZTRICITY

IN 12 WEEKS

ON REAL MOTORS, GENERATORS, ETC.
I Finance. Your Shaining

Tralned Electrical men needed now. It B

young you gre, or how old you are, The
ave youl |]:|.- training f-T i Hige

L moonwe L

ch. ELEL L |u-: 11 & does — when

t how

¥ou ' |.'|n. parod |

Here at Coyne you can train in 12 weeks—not
by books or lessons, but on real sctual electrical
machinery and apparatus. You “"Learn by Dolng'™,

much money, 1'11 fimamee
engy maonthly
Is over. Then

And you don't need
your tuition and you can pay it i
PAYMEnTs 11!1'-'-1' your training perd
if vou ane short of Hving expenses we'll get you 4 geirt
time job to “‘earn while you leam™, After gradua-
tlon we glve you lifetime employment service.

Right now I'm including an extra Course In
Radio and Electronics at no eitra cost.

Ball cou n for my big Faclitics for Physis
free ook, et the trainlag r:.lllyl |I'lill'l..ﬂjl.'.ﬂ.llr.|\."'.1
wou neod for a good electri- 7 y il
cal job. MAIL NOW, seniVnLe for eties

S P P —
H. C. Lewis, President
Covne Electrical School, Dept, 24-72,
500 5. Paulina 5¢t., Chicago 12, 11L

Send me your Free Book and tell me about your
flans to help me.

ADDRESS

CITY ESTATE

Gw_e clncl Show BOSKO

Cartoon Home Movies
For BETTER
Home Entertoinment

BOSED delights young and old
with his pranks and [entasies. Alao
glve mnd show Doneld Duoek,
Mickey Mouse, Oswald Habhit and 3
Mosnkey Coartoons and Aviation thrillers,
BOSKO FEATURES

50 ft. AmMM .

100 1. 1gmm

Bosko's Bad Dream .

Bosko's Magic I!-rp-l 3 Tk i

Beshe's Caamibal Capdrs, ... ... 1R00-A
At Your Dealers

Write For Calaleg and Prices To

HOLLYWOOD FILM ENTERPRISES, Inc.

BOA0 Sunset Bivd. = Deopl. 108, Hollywosod 38, Gulif.

£

~ LEARN TO DRAW

CAI!'I'OONS

— BIG MONEY

EASY, PLEASANT WORK!
Let CHAS. H. KUHN with 25 years acrual ex-
perience in drawing a daily newspaper cartoon,
teach you how to Create, draw and sell your
work. 52 complete lessons—one sent each week,
Start on the road to fame and fortune pow—
Write Today!

Complete Course Only £7.50

KUHN SCHOOL OF CARTOOMNIMNG
420 Murphy Building Jodisnapolis 4, Indiana

MMACIC LIGQUID MAKES

PHOTOS APBEAR

On Scarfs, Ties, Stationery, Ete.
m:ull:lr"r W on elsdh, [eather, wood

L& M Mig. Bu. Ihlt.'!!!l Hr':m Bldg.. Binllnrutl 2, Dl'llu

Inventions Wanted
Patented or Unpatented

Inventions can now be safely sold without patent-
ing cxpense. If you have a practieal, useful iden
for sale, either unpatemted or patented, write

Chartered Institute of American Inventors
Dept. 4, 631 Pa. A.-ru., N. W. thin.lnu. D. C.

STAMMER?

This neer 128-page bodlk, “*Stammaring, Its Canss
and Carreetlon,”" deseribes the Bogue Tnit Method
for selentific corvection of stammering nml L=
EerInE—illtﬂ‘ltful for 4% years, Benj. N. Bsgue,

Dept. 1808, Circle Tower, Inni-rmulil. 4, Ind.

' Men and women to learn fol-
lﬁwulr big a5 trades o 3 to

weokp:  Machinist, Awfe-
Diesel. Refrigeration, Air {"nmll.unujn “ elding, ||..:-I .
Aviatlon, We pay room and baard, f\lrle ug, specitying trade in=
terestod In.  Estoblished 10462, 41,000 :.'ur!:mrm.

TRAINING, Dept. 124, 20017 5. Wabash Awe.,

Wrilé for my Free Book, “"How to Becoms
an Experi Ponmun,'! which shows whal ol
#rs have accomplished by aking my Course.
Enclase 10c for ane of my Favorige Pen
Points and your name with A Desoiiful Sours
i=hvid bird written on o card. Write today.

T. M. TEVIS, Box 2BK, Chillicothe, Mo

snilid opportunises, I’ ropare in apare
Easy plan, No provious experiones
], enfninan lr'l.nrll:dumunngummunt.
] lur 1.rr."' ek et *“Crpport unities in Pho=
HIJHI.IJ"-II' . partieoinre and regulremeni=
Amarlcan School of
13185 Michigan Awva.. Dest. 1352, Chlesgo. 11,

0 MILLION WORMKERS AND SOLDIERS
will compets nith you in peancstime unlees voi brain
pnow. Low cosi :lml’ﬂmnm! tralpning. Time moad
Motion stady is meurnnece for present and [uture
biz pay jobs. Incresss vitnl war work Dow wiih
methods improvements,. Write for details oow,
INDUSTRIAL ENGINEERING TOLLEGE
4000 Washingten, Cricags (24 [1lingiy

ard Fender,

GREER SHOP
Chitngo,

oslti
« The better p 4 it for thousands. |

Send for free booklet.

|.C.S. has provid
tion. All subjects.

INTERNATIONAL ¢ORRESPONDENCE

34A

school training.

d high
ons deman ] Adividual instrue-

SCHOOLS, BOX 5684-1, SCRANTON §, PENNA
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DO ANY JOB . .

ASIER . . QUICKER

FREE TRIAL IN YOUR OWN HOME

Used by Army, Mavy, Other Government
Depts., 200 Schools and Industrial Firms.

'8/6 OPPOR TONITIES

Here is the HELP YOU NEED

Get ready to meet keener job competition, now and

Get inte one of thess big opportunity fields,
tages awalt you if you prepure now.

when wartime jobs are over.

Big money and many other advan-
Here is the help yoi neede—EASY—QUICK

=—AT LOW COST. Thousands of men have already used these famous books,
Beginners and experienced mon allke have doubled and tripled thelr carnings
with this help. You togo, can now get the special knowledge you need for top pay,
better jobs, or a business of your own This is your GOLDEN QOPPORTUNITY.

REFRIGERATION

15
Million
Refrig-
erators
Meed

Serv-
ice,
Repairs

New Printing Now Ready
Almoast 1000 Pages
408 Pictures— 17 Dia-
grams in Colors Maokes
All Refrigerator Service
Maintenance, Repairs
Simple as A. B. C.

THE BOOK OF THE HOUR

Mo new refrigerators being made. None for
venrs. Millions must be kept going. Owners
will pay big for competent service which will
be nesded more and more. Get MODERN
GAS AND ELECTRIC REFRIGERATION,
the non-technical guide to all types of re-
frigerators and get your ghare of this new

rofit. Get a or start your own service
BRiNEES. 'I“hln. book will help you make
muney anywhere, Sold on money-back guar-

antee. Price §56.00.

HELPFUL BOOKS

MODERM WELDING PRACTI CE

Just published. Nowest ook on all
nnmdna and hest treatment of metals. grﬂt
rocugnized Apecialists in Ihl]‘LlI! men  (or
|r|:-||1.|i:|t|:-|l joha, 430 Pages. [T T
;Ilul.l lni Mon:-Technical, Cove ru 'rwr.nihh'ls you
ite know. Prepare for best pay jobs now.
F:l.'.lcc 24.00.

SHEET METAL LAYOUT

Makes shect metnl loyout work s simple that
pnyone can learm. hommamnsds of moen boadly
mecded for this bigpay work now. Even more
thiz new instruclor an
part of all pheet metal waork,

after
get lote the easiest. cleonest ond best

1Ak

carefully esplained. Size of book Blaxii inches. Prieo *nme
ELECTRICAL WIRING comniete practient snstrustion en

every phass of house wiring in one handy volume. Goes furler than Addry e

most books on subject, Fand-book sfyle, Gives Notionnl Electric

Code, 400 pages, G680 (ITusirations.  Electrical work will reach now b

helghts after war. Get start now. .20, L |

FEBRUARY, 1944

qlxs worked out ln drowings and

YOU HMNeed Mow!
We Ship C.0.D.
Anywhere in U. 5.
and Will Refund
Amount Paid if
Mot Satisfactory.

HELPS FOR

BIGGER PAY

The Famous DYKE'S
CARBURETOR BOOK

Best pay of nll times for those
whi spocialize in this work,
Thie stondard gulde for a gen-
eration, Now litlon  covers
enZine (Ene- Enition, car-
gretian, fiae |'|'||l|5|:|. \.'n]l.'l'm.
ete, 244 poges, 540 Illustros-
Bloms, E3.00.

AUTO BODY AND
FENDER REPAIR

drevners will spend LEE maney
o Iu:r.'f cors looking few s
CHuUSE foW RBow cars available.
Thia haok 1>-Ial| practical moneys
making guld ldeal for shom
OWHErR  and  every man  who
wants a share of The millions
to be spent n Keeping old -:nrn
looking wow.  Asto fh:- i |
Fonder Ropalrs coptalns '!25
pages, 253 illustrations,. Cov-

ers meth-

wals, tools,
ote., in
plaln, sim=
lans=

. Now and After the War!

i

AUTOMOBILE WORK

!.:ﬂd'—
- mg
SEND NO MONEY [ Aute
Select the Books | for 32

. Wnrfd‘;s Greatest

'AUTO BOOK
NEW 20TH EDITION

Mew Maoterial on Trans-

missions, Trucks, Trac-

tors, Diesels, Aircraft
and Auto Engines

How with millions of enrs mewdin

repairs and ithoeands of plen Besds
gd o do the work, ¥ou need the
famous DVKRE Auto Book maore than
ever before. Brand new Zoih Edi-
tion covers all principies, consiriic-
tion,  Pepalr,  sdjustmoent.  vesiime
troubles and remedics of all cars
World s biggest book value 88.00.

Qver a half
milllon coples
of 20 editions
of Dyke's havs

been aold.
Gives apecifi-
cntlons of old
and noewer
ERER,

This blg book, a complete aute library In one vol.
uma, has 1483 pages—3 600 llustrations and dla-
grams—weighs & Ibs.—aqual to 4 ordinary books.

Mail Coupon to: Goodheart-Willeex Co., Inc.,
20049 5. Michlgan Ave., Dept. 12, Chicage, 16, ML

SEND NO MONEY/ Mail Coupon

COODHEART-WILLCOX CO.,
2009 5. Michigan Ave., Dept. 12, Chicage 16, NIl

Setrd] books checked, COD. T will pay p-u:tmau.. plus N:'w' m-:ﬂn
clharges,  If any book §s notb sstisfsclory 1 will retarn in
andl youi will refund nsoney pald yosi,
O Gag & Electric Ref A~ 0 Electrical Wirin . §2.50
Hon HE el anan | Body ans nnd'er ulr £3.00
6. L}
g Ajrcraft Eth Pll“bl:lu aa
O Modern Welding ... ... a4 00 [ Airplane Welding
O Shest Metal Ll:ﬂrui 5300 t Shop Math. (2 Wll
th = Gk If pemlitanes l:':'amnnnl-u opder we will pay all poatago 'ﬂ‘l-llTEI
” ““’;“1,}, andir saie ceburn poiviiere,

§3.00,



TIGHTENS FALSE TEETH
or NO COST!

HMERE'S new amazing mouth rpn\[r_\r‘t wH LTt Hk['l'lF o slgle ek« . .
njoy thal Tedling of having your own
I:u:-;-l, n;mu, Lalisly your desire for

nt what youl wu.l:l.. PR
T I:PLI"'«.[—.‘R T['E?}FEENI.‘E FALSE TEETH

.l-[,“ '\5.. J[:Wr % AND UPPERS. Don't
suffer embarmasement and_ discomior caused
by locse dental plates.  Apply MW RE-

LINER. Ia n jifly your
il J||IIT'3| that wny u{:‘
1]

Waty Bis liko mow
o 4 monihs, N

alib-fpstilonsd hest hdrm vour moith,
Just smbeess  CROWN - From 'mm mivil Pt
your Beeil bael L. T e ANy
P LT (8] hﬂlxrllm'll it hiriiy
In dental fold. ;u.l.enl. hins heen applicd
for CROWN RELINER

Lix probedsl 3"".\". Froan
irmnitators. AfLeF wou Feling ium.r AiaLe wieh
rHD\'\'\. |n'l:r|;|:-|lr Falug peoih il for cleans
b wilhoui afecting the CROWN 'H-F'II\"-T':
CROWN RELINER s guarnnieed . . ., '
harmlesa.
L' takie-
less, Has
11lil'I|

No.3

If nnb sat-
Isfied  @wen
after

m monkhs, re-
“From {5y MONEY BAC

!- l'ﬂr ru|-| i

PUT PFLATE fund.
N MOUTH
EATS STEAK!

J. Clements of Algonano  writes:
Yhly  plates were so had they
raltled when [ ialked. Now
I can et stenks, corn on the
coh.” EW.W., of Virginla,
writes: "l found Crown
Reliner to be all you
elaini.""  Many more ai-
iral ia Mn1l:l=":l:t't':l1rnt

i
enaugEn o last n ,{Ilﬂ'..

ZEND MO MOMEY
You mosi Be 1005 s
tighicd or w6 ooat, Ty four
manihe and returm for refund

not satlafied.

r CROWN FLASTIC COMPANY, DEFT. 3403, I
I A35H W, Philadeiphia Awve.,Detroit 4, Mich. L
Send your wonderful Crown Dental I'I:tm Reliner and Inelwde ihe |
I feee Crown Cleancr. I will pay postman one dollar jplus postage |
1 avn mErival, A N0t sabiefed sflor four moatihes, rlnu.r return
paarlly iesed ube for full refund, I
: 43 T am epclasing one dallar in paymiend, same pusmnice) ]
IH.m—'ll'lr"'l'lllI"I"II (] a“r N N N :
| R T R e AT Iy Rt gl L R Y TR ey
H I

Always write your name and full addeess clearly when
nnrwering advertisemente.

36A

OPERATORS NEEDED

Mal:: mg Mun:r-—l‘.urn Al HIII'IH

SPRAY
PAINTING

reiberstan
e—etully {1l
Prepail IF essl
" ORDER TORAT
FRED'K J. DRAKE & CO.

Bept. P2 600 . Van Burend . . Ehieage, il

———————

What Ever Mason Wants

We have ‘ﬂasnmc books and lodge sup-
plies for Blue Lodge, Chapter, Com-
mandery, Scottish Rite, and Shrine.
OUR RITUALS ARE USED THE WORLD OVER
Eend for free catnlog of books and ritoals for Masons, Odd
Fellowsa, Knights of Pythiss, Knights of Columbus, Elka, ete,
EIRA A.COOK, Publisher, P.O. Box 796, P.F., Chicage 90, 1.

# A4 vears' experienen training men
and women for F!mtclgru'phlc HUCs
CES Commercinl, Porirait, News,
Indusirial, Motion Picture, Color
]-"Il.mnzranh!. Hesident or hl:lml: study
training, Fersonsl instroction from
outatanding faculty of toponotch pho-
tographers, Start immediately. Write
for free book.

EW YORK IHSTI'I'U'I'E of PHOTOGRAPHY

ﬂll'ﬂt.. I.ll']"l. Best Equipped Phote Schesl (Founded 1910)

DEPT. 4 Iﬂ-m‘fﬂrll'l' NEW YORK
& TPolice Radio tmught thoroughly.

R A D ' o 48 waaka' t-..nEJnnvrulz oourse equivs

alent io 3 years' college radio w-urh.. ool established 1874;
all expedses low. Co-sducntioonl. fraa.

VALPARAISO TECHNICAL IHSTITIF'I“E, Depl. D, Valparaiso, Ind,

ENGINEERING, Brn:d.muiiuﬁ, Berv-
ieing,

Electronics, Aviation, Marine

2 parte, cifiotely e

. sty i s frmind pdaye o B r-

s N T [ T

= eir bk ausdicy

B Kby T Fapninppa,—= 1 b 1,
ROW, PETERGON & COMPANY

1509 Midge Ave. v o, T,

FRENCH, GERMAN, OR ITALIAN

“Lenrn hy listening™ tn NEW CORTINA RECORDS at
home, the NATURAL wip=qdickly, ensily, cheaply—
@8 Lthousands have,

Only IS Minutes.A Day

Corlinpphone Beilie] famous (GF '-’H'-I YOS,
i, most satisfaciory method for lenrsing
yourself in & forcign’ lonmesge. “Wi igaie!

Sent on 5 Days'Approval

"1'hr Cortinanhane Shors.Crop® _u:-]]g just wh.al: woul want
1o know. Inlerosting, Ge* |t

Write Today--NOW

A ———
VS I —— — " S T — — N T —
CORTINA Academy [Language Specialisis ll'nr 60 Yrs.}
Suite 842, 105 West 401k Street, Mew York M. Y.

Mépse send mn—v.ll;'lmu:. ul,:llpnnml—y(.m.r free booklet.
I nm inloresied in rmarki

00 SPANISH [ Frfm:h

Most fascinat-
perfecking

O iealiam C German
Mame ..,...

Addruas

POPULAR MECHANICS



. “IITTLE BOY"

3 15 MAN ENOUGH

V=1 T0 LOOK AFTER
HIMSELF
AND ME /

THAT WAY T0
TH.‘.‘F LADY

YOU CAN'T TALK Y8 f 0 g { THINK THIS

Tﬂﬂ

[ ] little fellow ducked, swiveled, and by using Huge muscles and great weight are worth-
a lightning Commanda ]:.ol&' he used the less against a little fellow who knows how
bully’s own forward lunge to throw him  to use Commando Jiu Jitsu.

YOU CAN EASILY LEARN
OVER 150 DIFFERENT
otp AND NEW METHODS

w oF SELF DEFENSE!

Clearly explained in WORDS AND PHOTOS F REE
BY A FAMOUS U.S. MARINE INSTRUCTOR! h A=

u. who ordar mow)

w What happened? The bully struck. The  violently to his back, knocking out his wind.

HIS i= the suthentic coorse in Commands Jiu Jitsu with The vicious and deadly weapan
every old and new bold, blow, and throw illustrated in of the Walay Savages=thy i
olear deawings nod actunl photopgraphs, It takes the ala Choking ey 1
mystery oot of Jio Jitsu and makes 1t ensy for anyvons ':,"N ik
to learn qu:lt'kh.. Just # few houre practice will make you n .“-.-. Pl wal wible

master of enough holde to give you protection from Bullles, thugs or hood- ¥ they last
lums even twice your eize and welght.

Eash hald, blow, or throw is Ml-ufwn in a aerlies of pictures, First. the form of aiipsk
with fiaL, knkfe, club -nr pistel. Hecond, shows the sarprise "nlmrm“ tarelal
that mk“ the Iy l‘.“' rp Iuis uenpml. af suler @ braken orm oF log. 16 ol
shows the *"*Throw'' that ﬂl{al;lw o4l to wan Lk bully's own streagilh agalnsl
Lim mnd stond on rc-ur fect unrmdfled while he struggles for bresth or
nurses § hanged head.

FIHST TfME E'HEH FHBUSHEB_NEW ‘Tricks learned from
b . ) Snvege Malay Jungle
Fighters. Exact instructions fully illustented for using the vicious mnd
dendly Malay Choking Stiek. Defenses, holds, throws, and disabling
blows never before put in published form. A few “‘Nazh™ moves with
the Malay Choking Stick makes you master of ony sltuation.

MALAY JUNGLE CHOKING STICK FHEE to those who hurry

'E HAVE a limited sapply of Jungle Chok-

ing Sticks——same size and type as used
in Malay Jungle, sl exacily the same a8
pzed for illustrating this Commando Course
in Jin Jitsuw. A practical, useful, weapon that
makes a one man “blitz” in the hands of
those who learn to use it, NOTE: Must not
be placed in the hands of children or iree-
sponsibhle FHETHOTE. Fractice wl_r.h. this Jungle
OF waribus Injury may resic, ThisTe o | ; (A om Pt COMPLETE
not & plaything E'ut. o desdly weapon, 1 i |Ir

o
F il Includes Coorse

A few hours spent now practlo- 'f#':j".ﬁ . AND Ch a
ing Commando Jiu Jitsu may save E
rour life or your propecty whoen you Stick Free of

Rre attacke r MAy SAve T:-u or
your loved ones from severs Injury.
The real heroes ore not the men of
brawn, but thoe ones who have the
“know how™=—men who can use
thelr heads in & cool, aure, swift, and

Extra Charge
1 T ——
WILCOX & FOLLETT CO. Daft 22,

1258 5 Wabash Ave., Chicago (51 |

knowing wny when the emergency Biad ma your pew Defense Manusl of Commende Jio Fisu, Including pesre
fhan 1 i " 8

eally for womeon 1o step fameard pes DT Sl e s B I e iR we

and take the situation in hand. dunele Chalging Sthek. Vou will also send ".BH'."I.T 'I':E.'gwI F ||:+ l 1:1

EXTRA !'H.'.RGL:. ona geaulng Junghe Choking Stkk for practhos,  Totul

Don't wait wntil the supply of Choking Btleks is
gone. Bend now. Fill in the coupon, send cash, money
order, or check, and we will prepay postage. Or, if yoo
prefer, put an X in the COD aquere and we will ship
LCommandse Book AND Choking Stick, both for £1,98
plus COD charges and postage. Prepaore now and be
the “man of the hour*™ when the time comes.

WILCOX & FOLLETT CO., Dept. 22

1255 5. Wabash Ave., Chicage (5) I
FEERUARY, 1044 STA

onad, §1.98

| I pnclom remitbanes for $1.08 Fanil sbove OO Lo 8108 pluy OO
You will prepay postage. D Povw and charges. [ will pay postman.

Wik, oo iaa
Address, ...
Cigy




® Learn the proctical way, by de-

lvg. at one of lke counley's Hnesi

e @ bade schools. Fully equipped i

w brain you to poss lesis lor prolitable
war pland jobs.

A HOM-PROFIT INSTITUTION backed by a

| leng-time leader in the welding bHeld. Indi-
vidual booths, machines and instruciion.

™ Costs you only lor moleriols used. Train
now jor this highly essenlial war

( 7é£ Hoannr SCHooL work and a promising hature.
OF ARC WELDING [Jsibisll i
HOBART “Owe of fhe Worfds Largest Bullders of Arc Welding Eguipment,”

Learn this PATE NTS é

. C.A.SNOW & CO.
meESSIOH Write for Free Book and “Certilication of Inventioa™ lorm

Registered Patent Attorneys Since I875

I-N “ nATs 42T SHOW BUILDING, WASHINGTON 1, D. C.

AT HOME i TENTS Protect Your ldea: gy

FREE “FPROOF

Mme" Haking camr m OF INVENTION" fegll-lir;:gﬂzfsﬂtt?ﬂi{ FPeraonal
to Men and Women, 18 to 50

Searvice. Exeellent References. Established 1506,
E. E. YROOMAMN, 871 Woodward Bldg.,, WASH., D, G.

Hundreds of men ond women between 18 and 50 make £10 to §30 in

a single day giving selentific Hwedish Massage aml Hydro-Therapy

treatments. There 13 big demand from doclors, bospitals. sani-

tardoms and elubs, Groduaces earn large full time Incomes from
these or in private practice in their own offices.  Others moke good |

IInn-i hlnda, Very bost. Lowest nffr'u. Fouy D'lmd. from Fasiorr
Bave Monay. Hend zams snd FHEE eatalog.
ITALIA & P. SOPRANI ll:ll:- HFG. co.

323 W, FOLK ST, DEPFT. PFM-2, CHICAGO, ILL.

meney from hoane Ereatmsents glven in spere thme. Learn this o
levesting, mobey-making profession [n pour own home, throagh our |
lisme siudy pourse, Sume instroclors ss in owor
natiepally knewn resident school.  You can win
independence  aml  prepare  for  future  secuarlty
tiy qualifying for your Diploma. Course can

Rl ey exen. Begln yhur training 4t once. TENT YOUR IDEAS
Anatomy Charts & Booklet FREE D FOR FREE BOO K =t

Enmll mew and we will Include, &t no exira ooet;
many needed supplies. Fit yourself 1o help meet
growing dempnd for massage now and after ihe |
waur. Send the coupon at once Tor complele details,
Anatomy Charts and 32-Page [lustrated Booklet,

FREE pustpaid. e s WE MEND MEN EBY AUTG.MlTlﬂm
EGE OF SHI'EDIBH Hlﬂ»ﬁlﬂE F ?:E
Etﬁn 'ig.",l'm East Ohio L., Chicage I1, Illinois IBHEE ARHS &I‘Eas N
RE 5 3 ig, J2-pj With _ Saft  Adjustshls 5. axh or Terms.
mmﬂ?t;rﬂnﬂuﬂﬁegndreﬁ|I=§n::lln1}flal1llm q["r.ﬂn“n:;gm:' Charls, J2-page |LEIHs&'¢,d'1umct:s. SO, HUPTOITE ™ Give Full Detafls.
WORMAN CO., 310-F, THIRD AV, 50. MINNEAPOLIS-15, MINN. U.5.4,

adres S RAISE GUINEA PIGS

o g i G SR S M| M PR e K MAKE MOMNEY. Thoussnds nesded=—War demand
Al d full add G FRILE Dusteated beletin. RESEARCH SUP-
wrile OUF RAame an u address my for FREE illustesa alletin. P-

Always wrise: ¥ d PLY CO., Dept. F-E, 2416 W. York St., Phila, 12, Pa,
clearly when answering advertisements,

F l TYPEW HITEHE

BERRY'S Champisn-Mated, Hand-Ploked CHICKS,
alsn SEXED, STARTED, 52 Bresds. 7 HYBRIDS, All
Bowa [nspoctnd, Priees— 20 Shows ]
.v are. Ellll-l'lm.ll

Elﬁ'ﬂﬂlﬂlldr
WERER T?I‘EWRITIR‘ MECHﬁHibi SCHDOL
DIV, 1, CANTON, OHID

e ————

Délays afe dangerous an“#rcr be very prompily as nln_unmtahllitr and send | L. F R liﬂl[]h #02-D Columblan Bldg.,

m:lﬁrf-l. u.aﬁ;n. mrr’l[:t.méanﬁde.ua nd A you wgf read = onlt!et.lﬁtmﬂnr:' i WAtk 0:
oE, A 1 o ¥
!ﬂihlmum of sxpense. I suggest that yon a aua.cbﬂl coupon at once. I wiil alnu Pleass pend me at once, free of charge. your 73

me & model or deawing, or sketch “Record of Invention” form. | Pa&e booklet and “ Record of Ioventlon™ form.
wwﬂpﬂon of yuur Imreuttun and ver-:. years experience a8 8 Regletered
e ' searoh snd Teport Patent Atioroey.) l | e e e T wen

A PERSONAL CONFIDENTIAL PATENT SERVICE— [
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A COMPLETE SELF-INSTRUCTION COURSE AND REFERENCE BOOK
with over 1000 “How-to-do-it” SKETCHES AND DRAWINGS

A 9 Sections—a $9 Value A" h". Oﬂly 5‘00

FIGURE

3

- N

HE?E'S HOW TS DONE!
— A4 & g

Anyone who hns learned (o write, can lenrn to draw! This halpful
hook removes the mysticiem that _|1l.ln asurrouEided art. By redocing
the slemente of drawing to its simple steps, it teaches THE BE.
GINNER to drow, mnd then takes him by essy, clearly [llostrated
instructions, ioto more and more advanced saubjecis.

Ag the 1llustrations show=—ihiz complete course eovers O
BRANCHES OF PRACTICAL ART. Each division |8 sxplained by
n =pecinlist. No previous !ull-r!wll."llilt{ on your port i axpected.
Within a few days, you will be drawing with an exsze and snjoy-
menl you nevi r.Il.nuzr!L nnuslh]_o. For the professional artise, [t
is & REFERENCE BOOK nnd veritoble mine of information.

This bonk guides you from the first stroke on paper to selling
the finished ari work. Includes specific instroction, advics,
tricks, time-savers, special eflects, on:—38iill Life; Animals;
Anatomy; Human Figure; Facea and Porirnlis; Lettering: Lay-
outs: Cnrioons: Animated Carteoniig: Advertising an Oom-
merelnl Art; [llusications for Newspapers, Magazineds, Hooks: Dhosbgns-
ing Book Jackets: The Use of Color] otc.  Teaches you by skeiches,
dingruans, and instrucgions, hew o drmwi—hands, foes, hesds, bodles,

rare, no molths, mres—in different posdlions, of different sexes

and nges, and with different perspeciives.  Shows yoo how o atialin
and  [idlente: —Action, rtion, Balance, Compositlon, Shading.

Rigihm, Symumeiry; w 10 exXpross: 1Sughier, anger, Lerrer,
il surprise aivl obhae motlons,  Alse, haw Lo drmw carioatures,
curiooms and comic drpwinge, | Alsa how o better, with 87 COM.
PLETE ALPHABETS shown.  Includes n glossary of Art Terma,
supplies, Types of Work, Mediums, ete.  Compleiely and poos
fusely (lhsteated  with over ONME THOUSAND Instructive and

v Example Deawings, Shetches and Pleturoes,
Ordlnarlly a course of this scope cosls much mare money, but
to make it nvallable to cveryone secking o practical knowiodge
and enjayment of Arl, we have sof the ppecial low price of
(i1 E1.(0 FOR THE COMPLETE COURSE. NOTHING KLSK
- ATT This is, undoubiedly. Uhe greptest baneain in the art

TG
. world todsy! As the supply 1= limited,. we siggest that you
L writs now for (his amazing book and waloe.

Knickarbacker Pub, Ca., 120 Greenwich St Dept. X-81, New York §, MY,

—
i — 5
ergeraete, e, S 3 &
:.;I;J arasnwich Sl o
m Copy 3
mgﬂi?ﬂ};ﬁwh s gt ﬂ!!ld“‘""l"n:d-
inioe full payment- £ ottpll
‘ mwﬂ; u“dﬁni'l*il!l.“!l..l I:I-I.l pay eosLman Bi
ggnd G0
O Difinge.

Melr.-l:rllmnil the coupen below, When your copy of .
it's Fun To Drow atrives—read ond test il for 5 doys. e
Ii, ofter this examinafion, i hasnt opened up new O,
paths of fun and artistic ability far you return it, and . _-
it won'l cost you a single penny. IFyou decide io keep t: e

i, the FULL PRICE is anly $1.00 -

You lake obsolutely
no risk-—sn mail the
coupon NOWI

FEBRUARY, 1944 J9A




So

Piano Playing
Easy It’s Really Amazing!

Mr. Dave Minor, Who Is On The Radio
From Coast-to-Coast Guarantees He
Will Teach You To Play The Piano
By Ear Without Knowing One Music
Note From Another,

Or No Cost

Mr. Dave Minor,
hum, whistle, or sing a tune, an
spend a few minutes a day for three weeks at the
piano, he can teach wvou to play the piano by ear, en-
tirely without music notes of any kind.
good to be true, but it iz true.
yourself, just by mailing the coupon.

Special Introductory Offer

the man who guarantees if you can

if you are willing to

It sounds too
You can prove it for

Here is an outstanding offer to every-
one who would like to play the piano.
Mr, Minor has just completed a new
“play by ear” piano course that is the
easiest and gquickest method you ever

sl

saw. It's so gon}f and 80 practical that
' if, in three weeks, yvou're not actually
E‘:‘,{ir ;ﬁn&ﬁil?“lfgg 1a}'mg the piano, your money hack. COMPLETE
ow, 1sn't that fair? So, don’t wait. COURSE OF
SBHG BOOK GIVEN FREE Ma:l the coupon now and get in on a HOME
¥ special offer so wonderful it's amazing! INSTRUCTION

SEND NO MONEY.

Even if you never played the piano or don’t know one note
from nnother, Dove Minor's new improved “play by ear'
piano course mist tench vou ofF ¥ou are not oot & red cont !
It containe all the pictures, all the ensy-to-follow instrue-
tions. It's as simple as ABC. 25 lessons in all, less than 6c

mmmmmm MAIL THIS COUPON =
Mr. Dave Miner, Studie A-112
230 East Ohlo, Chicage 11, Il

Send your brand new complete ""Play By Ear'® Course of 25
lessons and Free T2-page Piano Song Hook. I'll pay $1.49
plus C.0.1, postege on aeclval on your positive guarantes [
may return course in 3 weeks for full refund, (Send £1.49
with order and Pave Minor pays postoge.)

3 R I B B M Sl L B PN Do o M B e, ek o S R P P
Addredi. o .o uins aa e wa

City . W b e I o K e
Dave ‘lllu:rr also offers a brand new cowrse of instruction on

. Mail Coupon . .

playing Lthe Bpanish Guitar., Frice £1.00. Write for detalls.

40A

. Test at Our Risk

a lesgon | For over 25 vears, Dave Minor has been teaching
folks to play the piano, He has thousands of satisfied sto-
dentz, but never before hns he been ahle to offer you such
a complete and simplified method to play the piano by ear.
¥ou start playing chords at once, and soon you'll be playing
all kinds of songa from Dave Minor's hig free song book, for
your own pleasure and for the entertainment of your family
and friends. Malil the eoupon, pay §1.49 plus C.0.I. postage
on arrival on guarantee you may return cooarse in thres
weeks, if not satished, for full refund,

If you met promptly, now, Dave Minor will give you, abso-
lntely free of extra costa, this big 72-page book of 50 Amer-
ien's favorite songs, There's not one note of musie in this
book, but it teaches you to play waltzes, ballnds, marches,
natrh'.-tm and popular songa. All you do ia follow the frsk
few pagea of the Pinno Course and you enan play any song
from this DELUXE Song Book. You get this Song Book
free just by ordering the new and simplified “play by ear™
piano course that is guaranteed to teach you to play the
piano or money back. Mall coupon today.

DAVE MINOR, STUDIO A-112

230 East Ohlo, Chicago, Illinals

POPULAR MECHANICS



BEST

WANT AD

Advertisemenis ln this secilen, 35 cenis per
word, each inseriion, minimom 10 words,
yanoe
To be lnse proper elnssification
in March issuwe, copy should Le in oor affice
January 8th

March isstne on sale Febriary 1st
FPopular Mechanies Magazine, 200 Easi On-
tario Bireei, Chleage, Illinols

Popolar Mechanles Magazine,
re-:n Ilinais
Dear Mr. Johnsan:

We have been adverllsing with Popolar Mechanies a gread
many years, and this s “‘proof of the pudding.'

From all sur advertlsing in

the various maogarines we find that the results are the best In your classified

calumns. There are nol so many curiosily seekers, but
lizemenl which we keyed, we did over ane thouzand dollars®

tﬂﬁlihll letter on file In our office)

from n six dollar ndver-
warth af businesa,

Cordially yours
THE HEANEY MAGICAL CO.

AUTOMOBILES—MIDGET CARR

RENEW Car batteries inexpensively. In-
structions $1.00. Popular Service, Racine,
Wisconsin.

AUTOMOBILE Racing book, Ofth edi-
tion, well INostrated. Instroctions on
building bodies, frames. engines. Ford A
and B conversions, Plans, AAA roles,

eifleations, Rondater racing. Indiansp-
olis cars. $1.00 tpaid, 81,15 C.O.D, Ray
g#;u Dept. 47, Madisonville. Cincinnatl,

T IBH]TIDN Elq [ hnrur §3.50,
p“: . Bales

EE Itl!l‘..‘ln . milesge E. O
E'” shn 5t., New Tork.

B-'NEI T"IGHM.. Auto recing books. Auto
racing album photo review, 110 actual pho-
tos, exclting crashes. world's greatest
drivers, cars described. 51,50,  “Saga
Roaring Road,'' early raclng experlences
Brarter Fred Wagner. 181 pages, 1§ pic-
tures, Read nbout R1ctmhnr:h:=r Hurnhr
Lockhart, Hesty, Burman, De Palma, oth-
ers. Eurly race cars Ford 199, Dldﬂ:]dl
B‘-nnt Winton Bullet, two cylinder Ford

Branley, Locomabile, White, Lozler, Pre- -
mier, Chalmers, $2.50, Auto Hacing,

fourth or fifth ‘editions $1,10 {all -
?H Prices include reprint J.lll.utrl L]
B80T Fard "8 préesent U, 8, Army jeen

and B-rrmnn MW war motoreycle. -
mers. 2125 W, Pico, Los Angeles 0. Gnl

OVERHAUL—Rebore substitute for ma
nomical maointenance! Deversaux, Box
212-J, Battle Creek Mich.

ATUTD Books. Up-to-date (ISt fres. Pop-
ular Mechanics Press. (0-43), 200 E. On-
tario, Chicugo.

AUTD SUPPLIES AND EQUIFMENT

HﬂTDEC!C‘[—EE BICYCLES. MOTOR
ECOOTERS AND SUPPLIES

"MODERN Motorcycle Mechanles," 438
pages, 200 Mustrations. Extensively cov-
ers—opernting, malntensnee, and  com-
plete recanditioning. American and British
maotorcycles. Invalusble to motorcyele rid-
ers or mechanlcs. $2.50 postpaid, Nichol-
&on_Brothers. Saskatoon, Conada,

MOTORCYCLE Bock—192 page manual

usstions-Answers' complete servicing
Information Harleys, Indians, Hendersons,
!Errluscl.es Villlers including WikT n:md.eln.

$L10.  “'Metercyelists  Works! 81.50,
Twu Btroke Hnum:rﬂu $1.50, "Hisg.
tarical H.um?cuugi 1.00. *Auto-

moblle Racing' $1.10, Hn ern Hamn:r-
I:Iu Mechanica and Tunl 4315

pges, core American, nn]:m mumrc cles
$2.50, with drawings, specifications 8.
Army Jeep, German war motorevcles 83,00,
All postpad ﬁcl}'mem 2125 W. Plco, Los

PLAN specifications,
structions for buildin atr.ra.r:thlu matar=
scooler complete §2, Far electrically
dreiven beyels $1.500 Pn:l.pald Clymers,
2135 W, Plco, Loa Angeles 8, Callf.

~BAVE Gasoline, build & motorbike chea
Bend ¥5c for complete plans, Motorbike
Service, 2108 MoLean, Mew Jm;um, Ind,

SPEED—"How to ﬂb‘h-i £ just pub-
lished. 160 pages, full d.ﬂ.niil chms, ba
ancl t:m.1 3 ﬂ.lvu lutnru rncm.i-
tech Ercl. tuni
haok. l:l 30 i ﬂl mrra 2125

Pico, Los me F

RECAFP Maotar- l.l:mt.tr I‘,;Irﬂ
tion folders 10c. Glrmera 2125

Angeles & TiE,

100 MILES Gallon! Motor-scooters. mo=
toreyeles, Whizeer bicycle enginea, midget
nummohﬂ-e gazoline englnes. No prior-
uf necessary, Full miurmtiw. vrh::l

uﬂtrﬂth‘l catalog one dime. Clymers, 2125

Pico, Los Angeles §, Calif,

B. Drawln In=

Informi-
W. FPloo,

Angeles 8,
MOTORCYCLE Parts,
Iﬁjg.t 10e, Ballak, 811 M.

BIMILD § Dl.ﬂ'l:ﬂ:nl. scooters. 3
aide by side. Midget, traller un
cooled englne, ete. Large manual $1.00,
Illustrate circular  lie. Gral‘umnnn
Books, Bax 1153-MP, Milwaukee,

WANTED—Midget cars, scooters, :rmtnr-
c:-'r;lna. EnEines, parts, MAme YOur own
price. Wrlte! Midget Motors Directory,
Athens, Onhio.

NVERT Your bike into an electric
motarbike. Simple, proctical. $1.00 brings
drawings,  specifieations,
Mowery., Box 9. Lancaster. Penna.

new  and used,
Bth, 51. Laouis 1.

Instructlons.

WHIRLGAS Turbinator, 3, ﬂ:t!‘ls and
vaporizes carburetor mixture. dds pep
nnd mileage. Unlversity test: refund guar-
antee. Users report savings high as 407,
Wrench Installs 15 minutes. Give auto
make, ¥ear. John Honley, 57189 Lormine,
Detrait B, Mich,

1,000 HWGH:IETH Heeded to make gaa
la.vmir TUp to 305 savings, For [resa
or l'rltl: "r"n.r:u matic Carburetor Co.,
TE1T-ERl W, State St, Wauwnaloss, Wis.
RECLAIM Used ofl without cost, Par-
ticulars. COerwin, R.8, Oklahoma Ciiy,

CLYMER Chromed spoti t for aoto-
. motarcy otiln boats, nlers, trig-
ger sgtt,ch tt:J:IM :!trj vsr:.r pﬂ'ﬁiul atn'
n - er'; educe paat-
%Efd_ Clymer]ta J:Lnut eluminum pistons,
8 or Model A $2.00 each. OCalilorniz
combination set dual mufflers, V-8 and
Mercury, saves gusoline, huutﬁul dHD
tome, $20.00 complete. Clymers, 5 W.
Pieo, Los Angeles 6, Callf.
AU'I‘ﬂHﬂEILE Heaters — for starting
. Baves gasollne—to plug o
Lla'l:l Omly 81, !ﬂ- E‘qﬂwd Harris
nehinery, Minnenpalls,

USED Parts {guaranteed) all cars,
scribe needs fully; immedinte reply,
tory, 24391y Cunnison, Chicago,

P'LATING Cutfts for auto parts. Cons=
nect to & battery. No tanks used. Pree
particulars and

D=
Vie-

Eml‘a. Gunmetal Co.,
Ave. J, Decatur,
THE Lord Is coming! Get guarantesd
rpofs  free,  Scheall, 203XA,  Duluth,
inmesots. =
ATTENTION: Run '_Fm:r r.'.n.:' Eeiat t{:iu}

without alteration to your earburetor or
oline system. l’nulo hlua prints and
r.:rltur: glving nr coat, size of
, PTessUre e:ﬁa 1.1'15 ructions, ete.
41.35, Hnrpcr‘s H‘.l ine Ehup 218-22nd
Bireet, Dunbar,

BEND l0e For new 1843 I‘i?bdol'. af In=-
formation. Lists new and used parts for
Boote, 823

Indian. Harley. Eust Grand,
Des Molnes, Towa,

BUBSCRIBE For Et.sksh mutnrmla
magazine, Describes makes, past,
furure, CRCINg, mrcmni-:nl infarmation,

war models, engines, illustrations. Inter-

esting, educatlonal, Published weeokly.

10 rurlr 52 issues. $5 slx months. Sam-

Edl: ] sostpitid B0 conts, Clymers, 2125
Piea, Angeles 6. Calif,

HARLEY-DAVIDSON 23 h.p. iwin 45
niotors, Periect condition. 38500 and up.
Latest design, Also osed to power farm
tmpmrnt lee  sleds, midget cars, ete.

o used Harley-Davidson parts. Send

for bulletin and 45 service manual.
Elliluthl 2481 Fonddulac. 6. Milwaukee,
=,

QOOZLES — OJenuine nonm-shatleralsls

Mum 1Ium. autumuhmsu aviators, oth-

e n.d}u.lllbl.u

:i'x Lu.r l:r.il ﬂ!& # 05, medium

BE small $2.8 !‘ilnsga.iﬂ Clymers, 1125
. Plen, Las Angeles &, Calif,

MOTORCYCLISTE—New and used parts,
necessories, all models, Catalog 10e. Hen-
derson eatalog l0e mdditional. Triangle.
2157 Harrlson, Chisago,

“MOTORCYCLES — How
Them.' Latest

te  Manage
bodk Just out, 260 pages,
illustrations, drawings, Most  com-
f.[ te ever published on the * ﬁrt ul'
atorcycle Iitld.ln.l" Read it
better motorcyolist! Fautua]d SIECI
E:.’:I.hfim 2138 W, Picao, Angeles 6,

WHEELE And l:ercnvml utility
10x275 wheel and tire. hnllbtnnnr semi-
=olld WAr ruliber, §8.65 Bend dime
for fQist, Cycle Transport Co., 1241 B,
Michigan Ave., Chicago 5. II1,

NEW And used parts. pistons, chain
a..rfE%—rDEflm matare Fﬂ!JM!; - “

AVIATION

PROPELLERE Of qunll.tr-—-l:rl.llct EETY -
lpe—all types, slzes, I blode Alciiner
for sleds, boats, Lists free, Stan
Acrmn Ft. Worth, Texas.

" CESSNA Glider | I-SI] ki lanes 3200 up.
Motars, l:rnttl-m: c !ur Winter
War-Bargain ]uﬂ gut. Used
Aireraft Directory, At Ather.u. Ohla,

AIRCRAPFT Altimeters 28,000 IL £31.85 ar
B.000 meters §1.63, Revolution indleators
0-2400 r.p.m.  $3.688. Pitch bank indicators
t'lu:r.rl.l:ilur Muminated §2485 All brand

nteed. Alrplane wire whesls
snu.:n liI M Basch hand crankin

netos coat AlY Corgs S50, 00 ﬂcrl_ﬂ.{: ﬁa‘ﬂi
Alr Transport, Oarden City,
INSTRUMENT Flllh‘t. !l.’:ﬁ !mlruclm.'s
primer 35, other bargains. Catalogues
10c. Merritt Books, 878 M. Henderson Bt.,
Galesburg.
NEW Lllhmlnne TELETVIIA], Epnrtph.m

manual, lightplane blueprints, ete,
culars 20e. Cralteman Books, Hox ;|.|53F.||[.
Milwaukes 1. Wis.

“THELPFUL Aviation books, l::a.!a.lng Im:.
Popular Mechanics Press, (C-43)
Ontario, Chicago.

WELDING, SOLDERING, PLATING

ARC Welders wanted by the thousands.
Learn with 516 p lessons mnnual: 'D-re:'
500 h.M.h tko--du-it. I:hhmcf'l ek ]l:l.

ac nren e, abartwe
M- 1 I?I E'll

ALL P'urpmc l:]er:tric welder wsea 110,230
volia a.¢c. WVernler t¥pe controls. Range
20 to 160 amperes continuous outpat. H h
epeed - production, maintenance, Fep
fmctories, mills, mines

cessories, supplies. Circulars,
Bales Company. Box 4100, Portland 8. Ore.
Weldor—Butld It yourself—eoodls

ARC
leas than $1.00. Use availnble scrap. Quar-
anteed. Mo toy. Information fres, Write

International Corporation, 6347 Parnell,
Chicago, Tllinals
Model electric welder 110 wvolt

KEW
de-de: will weld oll metals: emsy to
full directions, Oomplete with power
unil flume and metallic nre attachments,
earbons, fuxes, rods, musks all for s19.95.
Taed Ig the navy, Marvel Eleciro Welder
'il:ttltg o, I193-MF Center 8t., New York

WELDING, Cutting, alreraft welding
nnd soldering equipment. Electric are

e :
AUTD Tumm 3104 Texns Stroet, Bl Fash, Texan " | Joiders ~ Supecior ~Oxy-Acstylens  Co.,
e o toe P oy, | Used mototcyele catalon 1ne. diar e
11 EFE. aialo i BndY. motarcy<ig ca Li]" 3 F n 4} Lred
Box 125-A, Wiausny, Wisconsin. torcycle Sales, Kansas Gity 1, Mo, FEBRUARY, 1944 41A



BLIGHTLY Used arc welders. HRecom=
mended R.E.n. Gunmntwd. Forney
Mig. Co.. t Collins, Calo.

BUILD d.c. nmﬂd:r without rcrlnda
jng armature, Plans each. 25 o 60
peras from vehicle mn:m. light pln.nl
gn!ﬂ.m automobile starier-genorators.
glders Club, AB-3833 M-Mart, Chicago,

ELECTRICAL SUPFLIES, EQUIFMENT

FOR Hdrb: welders, generators, other
#leetrionl [tems. Wrlte eJay Mg, 847
Lﬂa;_g-guﬂglﬂ . Minneapolis, Minn.
BI.EDTR Haole shooters signal else.
:l{ and l;l:pu'il.l'. h-la.'l:u 14 Inch $23.00,
’ in ﬁ H. Electric, 436 W.
Junenu, II'I'luh!e W
RELIGHT And use hurne-d-uut. fuores-
cent tubes indefinitely. Ensy to do, Com-
Iete information $1.00, Research Lab,,
14-8-8th St., Council Biufls, Is.
ELECTIEIC E-'Ll:'lp heaters: suitable auto-
mobile, printing presses, tank heating.
Baves gasoline in cold weather, Pl into
light uml:t-. Post §1.85. Ha Ma-
¢h.'|.'n.t himm.

. Minnes '
TARANTEED Fac rebullt electric
tl:.h irons, & lb, skze $4.75. Marko, 2004
Bivd,, Chicagoe 47. TIL
LEARN To wind electric motors. Bim=
plex. Box 280-F. Pontlac, Michigan,
EL!ET‘R-IG Pencll; Writes-engravea all
metals %£1.00 postpald. Beyer Mig..
4515-H Cottage Grove, Chicago,

MACHINERY, TOOLS AND SUFPLIES

WANTED: :f.?.-rq; I:hemlml. mcuﬂ-
lurs'.lt.'-nl:l mlih. imﬂ: Lanks,
mixers, 8 redlCETs, n:mtnrn ha'dra

FESSEE. l‘uJ.'I. information, - Metal-
urgical Producis Co,, 35th and Moore
Bts., Philadelphia, Penna.

VBEESAW,'" new inventlon, does impos-
aibilities lke sawing around corners vou
can't see around, eo_liternture. Dow-
pom, 222 - 164 Street, Flushing, N. ¥.

BRIH'D Drills factory accuracy nﬁ(

nﬂnﬂm attachment 86.9
E"n;modll.m de

Z. Manulacturing

327 Nﬂrl.h. Californla Street,
:H-urhlmk. California.
build

DRILL Press— our_own with used
f"mnl!:u.“ Iitllt cos

Complels
. 313 East Dorothy Lane,
Davion 8, ﬂh.lu
and malds. nt?umlmngnu :I:l"-u:?'m}g:.‘
Conerets Machine COo,. 5139 Sguth Comp-
fon Ave., St Louis, Mo,

~ FINE Assortment mew, used, h. s tools.
Box 493, Filint, Michigan

BARGAIN Used inding _ wheels,
10 22" medium k, ﬁ! 0 each, f.oh,
Jim nm.'. 383 Eu rd 8t,, Columbus, Ohio,

EURE'WB Nuts, baolis, ruh.m riveis,
brackots, gle. Handy assoriment ‘tor me-
ﬂim:u Tu huun.ennlrl use, work=
B nm tl?ver ;-uu-mu-ad_ ﬂpgnunl lflﬁ

atisfaction

r now. Widran Dis-
trlhutm‘a 12 W. Huhlurd Chicagn,

T NOW_Lewis castings, materials, blue-

rints are avallabhle on A Iit . rll.lnn for

ng mills, shapars, vises, drill presses

hu.dmmmarurﬂﬂlnzr useful ;il..lflmu T-mtl:r
nndreds [ ars r ng greal

rafits from w-.rnuwnrt with Lewis toals.

rite for illustrated entnlog describing 23
items—enclose 10e unveﬂn; malling coat.
Lewls Mashine Tool Co., Box 116, Btatlon
A, Dept. M348, Los Angeles 31, Californis.

STEEL Beam trammels for draftsmen,
engineers, mechanics, Circolar free. Glals
i‘.ﬂwn any, Box 623, Blythebourne Station,
Brooklyn, N. Y.

l[l"" BTEEL Wire wheel 'nrush.e: inter-

ngeable centers for buffing § post-
EI.I.IL smnllﬂ nizu less. H:ﬂrmn'n 2104
Btreet, E]l Paso, Texas,

R Dull and broken drills with
Hu-Way Drill Grinder. Circulnr free.
Tru!m- Lite Mfg. Co,, Bpirlt Lake, Iowa,
Emd.l. far llll.‘-.. Very in

-twa different divisions.

i b
L L n=
Heads, 2117 East B Bt., T Lnn!;m

HEW Caliper, direct rending. speeds up
d:i:n.l-n work, ? Free lllustrated :h'—
Factory, Bll-G East 3lsi, Kansas
Glu. "M,

ENGINES, MOTORS, DYNAMOS

BIG Pay jobs In welding. Complete
welding lessons and reference books. 518

ges. 41 lessons,  §2.00 . Maoney-

guarantee. Hobartweld, Hox 1435-M,
‘Troy. Ohia,

Motors—Water., alr, steam.

DUPLEX
P.O. Box 304. Burlingion, Iowa,

AUTHORIZED By W.P.B. to scll inven-
hwnr::.udd.gmjmt ':M“J;-Emh
1 T.

Tnlrud Shaft speed m

10 walts, I nl Tor timin d.e'nh!ts d-la--
:n.odalu.. Bargaln pries

L 3' hul:ht 2!':"

widih TP Co.e B0 propald” | éngul

E". ht 2L, 'lrldth 3", Melaron

m?lﬁ 114 M. W. First Stroot.

Erinﬂlillu

WINDING Data, :I!! maotora, slnrle and
thres phase, $1.00. Hnl'.u\r Data Co.. Box
TEI1, EII!.II.! Clty 3

BOATS, umuun HEI'I'DlE. ETC.

e R,

HEED Motors for parts. WL pay $35.00
cash in advanee for Johnson model A-25,
Other models In proportion. Asa Gallupe,
Fort Fairfleld, Me,

battom rowboab,

TWELVE
Complete plans 55:. Catalog boat build-

USED I:}Lllu Imu ht. sold, a::h:.nz-eﬂ.
List !-T.III'I.F Company, Coopers
Mills, Maino.

A
Ll on
Atchison, Kansas, i ° p“ o

CUWILLIE-KETCHMORE — 44" Tackie
SL00. Comiepak.

kit *hit™” Black Riv
Fulls, Wis. *
THE Lord is comingl ranteed
roals  free, Scheall, Hﬂ- Duluth,
Minnesots.,
ARCHERY Eﬂﬂi Eﬂtlﬂ- Cal
Mid-West .&rch.ery? ulcﬂh. Chi-
u.w.
a.kr "TEl'I.Il'InI' “"a”uq'mffedm
E;m_turlu,_urw ﬂhl.u' ;

BOWE—Arrows for rl:ruum:.. hunting,
gﬁi"ﬁu E:mu&:l mﬂﬁ‘mm"‘:ﬂiﬂ‘?ﬂ
Qsirated catalogue fF !

Iy w8, Archery, 617
South State, Chicago.
ANTIQUES, RELICS, INDIAN GOODS,
CURIDS
HH!EIJ'H Hlkrhl 25 pounds §5.00 {.0.b,
Mussum Supplies, BA0L
Dr-htus 'CIIIH.BU Illinols,
GBLLEC-'I‘GRH |qmsr l.'ll.-lvo wuh
258, "Pﬂpn.;lnr Hobbies, Laa
Ange B.

Hnu?uu pattern glnesware,
n]d ph:!'um and military buttons, 'ﬂ.r rel-
les, obsolete paper money, insignias,

{g:q:ruﬁ!]iat_ Tars Antiques. Bax 493, Hu.tr-

Colns, stam)
; Gnta 5:. ".l'er—

w Mexico.

IHDIH.N R:llﬂ. mm. Illlll- I:I-I!!L CryS=-

ls, curios, etc. Illustrated catalog Ge.

100 ancient arrowheads §3.00. H. Daniel,
Hot Springs. Atk

INDIAN Relics, beadwork, cOlnS, CUTION,

MINERALS,
ies, nl:t.nl.s, old
nom Lemi

ing plans 10c. Tha Rudder, 16 Murray | minerals, old glass, Catalog Gc. Indian
Street, New Yot Museum. Osborne. HKanses,

USED O‘ulhﬂﬂ.rd motor parts. Outhoard
lEity:}.'l{a 1194 Remsen Ave., Brooklyn, o “I‘.#EE“' TEE.E:HCDI‘BB.

MARINE Power—Eagsily ponvert Eﬁ
Pnn:] maotor {domestie and forelgn) wi
co parts and kits, c:lmnl-etl.- catal n
25{: (coin). Osco Motors . 3637-I0
Lawrence Street, Philadelphia. Penna.

~PFULL Size, cut to shape hoal patterns
blueprints, Tik - 38 feot.  Illustrated
"Bulld a Bﬂl.l:" ¢l|‘~l-'l.ﬂl' ioa ). “'How

to Bulld #
Bort Blumﬂm Cao., Bfl
land, Ohio

U’L’Ei?.&m 15, Good used
ks nnd mudull Bargalns re=-
I.I Co., 950
Cummonweilth ]!mtun Hnu

BOAT Designers are highiy pald profes-
slonals. Complete course by madl, l::n.t-llui:.
Westlawn. Montville, N, .:I'

ATHLETIC EQUIFMENT—BODY
BUILDING COURSES

FHYBICAL Perfection course §1,00, 1Dﬂl]
atmnsc;nu-v.p. ﬂ-ld 8 Bystem, DPMM Sou
gate, Callfornia

_Dﬂ- ﬂlmllnd
Cleve=

GREAT Btrmth easily obfalned. Guar-
anteed arm and chest developer §1. Joseph

Dryer, 13 8, Halated, Ohi
SUPER b of nlhlrl.'l ':}h sical
tralning “hooklet. Good,
3B1-PAL Watson T Rnad Bt Lﬁl.l.la _[E':Itnﬂm
SUPER Ju-J Jiml—l:ln'hm dcl'zau nnd
a:uﬂ: system. Bensatl nu‘ new  home
dy course now ready! Learn to lick
‘urut.u twice your size with only your bare

nds. Fres detalls. Nelsom Oao,,
08, Chicago. it

SPORTING GOODS, GUNS, FISHING
TACELE, ARCHERY, TRAPPING

BUILD Your tractor from second-hand
putomobiles, Convert your horse drawn
farm equipment into tractor drawn equip-
Eﬂﬂ:\. Nolan's Carage. East Wareham,

137 x5" WILLARD Lathe with gap, Na,
Pratt & Whllﬁer hand milling machine,
(o Sihatat Mudaer, & Bubbiy
gm:mm 417 E. Becond 5t.. Clneinm tl.’
o,

GORIND Drills like factory: attachment
for bench grinder. Cheap, tory, B11-B
East J1. City, Ma.

DIAL Indicators l!r.'n' sale §8.50 C.0.D.
For defense shops nu.chinu WII

) Cash for your guns or ammiunl=
tlon! Or trade for merchandise in our
winter ‘‘Ouaranteed
f-ulturl.n% thousands of guns
to-get™ Itema; send 26¢ I'm' ['.I.tl]l]i’ (re=
funded with firat order). pay more,
sell for less becnuse we h.a.u.dlr.- thousands
aof guns in all models, gau calibers,
both new and used, I mml.ﬁ?ni ., We
mlso buy or trade reels, rods, outboards,
binotculars, cameras, radios, watches, dia-

monds. Name your own nrlm;l Dﬂ:’:d'bq
ruur meruhlndtm I‘ul'lr Maons

'b.h'-ltd WO genera :mu nf ur.-
uralﬂ.u deall Klolnu
505H Bouth f.'hll:s.zn

ELEVEN Good hox Erapa Gnmbltt-u
blueprints, 30e. Wesho-Uco, Bax 51, De=
troit, Mich,

ilrllcgmﬂ lemeg  kElt—Con-

& "

IH!I and 100X astronomical eyepieces—

directions, tical parts fin-

hshrl:l uilds six foot refracting talalcupe
In evening of casy wm-u. AT

moon's craters, r Baturn, mnnm Jupl-
r. double stars, eote, o ]
1.95 put d or C.OD, plus pasts

52
Pll:::nr 0pl.|.r.-.u1 Company, P-2, Bunbury
Penna.
REDUCING Lens for thAking plotares of
hlr“ nIens, II.W. Marko, 4 Logan
Blvd., Chicago + L,
HICEDEGGFEE-‘: Edlldlil.tmn lilrﬁrltﬂ:?
equipment—bought, sold, ropal , ek-
Gearge Klein, 225

changed, Catalog 10,
Pumvenua. ,m:w York.

T MICROSC0 “Toles . binoculars;
mll scientifle, l:hl:ml.r:l.'l tory appa-
ratus—bought, exchanged. Exclusively our
business for Afteen years. Mot nt-:‘].:h-
q:ul:t speculators., T-Illt 'lﬂ

know apparatus; highest prices plid.
ry Ross, 64 West Broadway., New
HResearch, Indnlh‘il-‘l..
eXChATEE, Wu ingbefufm. i
119 Chambers B&t.,

ﬁﬂemﬂﬂﬂﬁtc.ﬂlp ﬂlﬁﬁ bin ll.]-ﬁl'l,
paired, Send 10c for lst of fmf.ruu'mnt-l
deaired, Rasmussen, Box 204, Amsterdam,

DOGS, PETS, BIRDS, RARBITS

HELPF Matlopal defense producin
meat In your back yard msl’n.: dnmu.ug
rabhl.u d and Jnuni can do it. Bend

25¢ for booklet and literature to Dept. G,
Ameriean Rabbit and Cavy Breeders Ass'n,
Colorado Springs, Calo.

~ COTTONTAIL Habbits. fumbo_ bull
frogs. Profitable. Val Brashears, Berry-
ville. Ark.

BAISE Rabbits for 1.1: We pay to 87,00
each for young, biiries, Bowling

Green. Hy.
RABEBITS: TFlemish Glants, New fod-
lands, Reasonah priced. _ Franklin

Young, Riverhead, Island, Hew York,

MAKE Mon a.l. home ralsing guines
lgs. Booklet Taylor's G Pig
Hup-e\il!e Greorgin,

HGHE? Rnlulni rabbita, ‘In'rm 1.8
Falder Rabbitry, Tiffin, ia.

W!-'ll.t Amlty I'rnd‘l.lm. Hox 41A,
42A POPULAR MECHANICS

OUNS Reblued, plated, repalred. Nicksl
ns  blued.  Bluing material. Ounblo,
200 Plant, Tampa, Fla,

RMEE Yuur own meat—also make mon-
rn!slng pl. eons. Booklet dime. Geb-
uscatine, Iowa.



FUFPIES, Also supplies, what do you

nead? Books colored pletures, descriptions
1{'@ rem:nlaq# abc. Royal Een-

MOST Beautiful fur. Small invesiment.

Large profit.  Free illustrated bookiet.
l'll,-rtl:l:g: rook Farm, R. D. 15, Sellersville,

BIRD Fanclers, American
agine t!'i;'u Year's auhmrmunn ﬁﬂ a}.
2836-P M. Halsted St., Chicogo 14, T
R.I'.IEE Rahl:ln.! , for profit. Magazine puts
E'J:k.l.u with markets, Copy .'lDu..
ey isciting. tvinls” breadh, and
Small ek Farmer, Dept 3, Pearl RIver,

BEEDS AND NURSERY STOUK
400 varieties.
gpn ::I:I
T

R 3, Box F,
FARMSE, FARM L&.NDS. HEAL ESTATE

TAS—Ask for book
Illhlh Parm.

ANNQUNRCIRG Mew home study course
in commercial baking. Good feld. Nearly
depression proof. Common sch cduce=
ton mdenl’ S Do ke 00,
portunities in the Brking L]

uirements, NMational Baking School,
1315 Miehigan, Dept. 3433, Chicago.

CLEAN Up hulll:l.l.n.g pla.:tll: houses, Maore
money t:na.n you ever dreamed of. Bulld
y{ur own. Bulld for others. Detalls free

tics, Box 871, Wilmington, Califernia.

“BTART “Bopp Factory'' at home. HNo
machinery.*

Amazing rtunity.  Lit-
ﬁamm free. Hemico, Sﬁ:&g Park Rldge,

OROW Mushrooms in boxes. Ins
tons 25e. Epni-'n £1.00, ‘-'}tn'dun, 553 Wil-
liam, Winnipeg, Man,

WELDING Pays. Lenru I'H.I:l 154: t.rn.de
sehool tm mnnua.l 515 pages. Over 500

ﬁolm back gFuaran-
I:lo'bu.rl.'t] Eux M- 1%3 ‘Irur Qlia,
T HTANDARD H-'t:-hLI: anmfl. Milton, Pa,

FARM Catalog malled free. Hund
of bargnins, New York, Connecticut,
.Tera.-,y l.nd: lB ather states Malne to F?Iur—
ida, Texas, Callf, and Oregan,
Etru#t- Rultar. Thb- IJ' 4th Ave., New York

BIN, Minneaols " lake frontage
gm:re! 28624 Rutherford, Hollywood

OBTAIN Free fertile South-American
lands yielding four annual crops, tropieal
frults, rubber, liveatock, Bend 235¢ for
three booklets, 28000 words valuable in-
Valles, 311 Church Stroeet,

lormation.
Neow York

FLORIDA Lands om oesy paymonts,
R, W, Stewart. Inverness, Fla.

$4.00 MONTHLY Buys 40 ncres, produc-
tive land; near town. Price $160. Alsa

larger tracts south DMissourl, Free Lst
Box 420-P, Carthage, Mo,

BEE The Highlands of Louisiana where
winter brings no idie acres, Cholee cut-
over land at low prices with terms. Send
for descriptive bwk without obligation,
Lang-Bell Farm Corporation, 896
R. A. Long Bldg.. Ki.nsu Clty, Mo,

Go0 F hurnlnu w-ahlnlwn..
Minnesota, Mon unn.

ta. endn m«f—u fnvors
er t|:|r utarn ure, lists

d:ﬂnrl.hms wj’picniﬂ inﬂ?ﬂnn? u:lrtr:' I'hlr.'.'lg
gl._z, ‘st "Paul, Fitinn, -

40 ACRES. Near White River, onims-
Drnmd: poultry land. $180, %5 f13
month] Free list and literatore. b=
hn.:rd :1 Crossman Bldg., Eansas City,

Eans,
FARM MACHINERY AND BUFFLIES

BAVE Money on tracter s, new,
used. Inquire today, speel
noeded, troctar make, model, year. Ir-
ving's Tractor Lug Co., Galeshitrg, Iliinols,

FOULTRY, FARM SUFFLIER

RAISE Turkeys the new way. Wrile for
free information explain how to make
up Lo $3000.00 in_your own back yard, Ad-
dress National Turkey Institute, Dept. 3,
Columbus. Kansas,

ABOUT 2o a munm brings ¥ou moneys
aavln tips from experimental farm. Ofe
Gc; 5 years $1.00. Subscribe! Poul-

l._rg 'l'r.lb‘un e, Dept. 151, Mount Morris, Il
LEARN Abaul wartime ltry raising.
Real profits can be yours Eﬂ“m;’ t'
the “*American Way.”" Monthly ps an

suggestions, short cuts that save time and
DOUILTy experts &nd MOnthly DOUTLEY AT
nﬂnu gublﬂhud since 1874, Costs less than

T : lﬁn _:F“:II ] :rnlr.s §1.00,
Eund coln or Am

Poultry Juurn-nl 531 EI Clarl l::lnlmm[g
ENOW How to raise paul F ¢ fit.

Read Northeastern uElerE—g. %rvum

ELiE n!u:hd with hel ul hi::lta and %

cal suggesations, La

and mﬂmmnl, Rm u-

uhll::rlhl: now. Fmr
l.‘.'r;lmnn.

years 51.00. Northeastern
4M Pork 5t Boston 8. Mass.

!m mated. B2 vari-
d Inspected, blood-

BARY Chicks,
eties, T h]irbri
tested. ush postal, Iarge colored hook,
low prieas. Eerr_'.r: Farm, Roule 12, Clar-
Inda, Iowa.
FROFITABLE OCCUPATIONS

MECHANICALLY Inclined men — Own

and operate general appliance re hop,
ﬁnmp ete, illustrated course IJ-'I.TB-. ;upu
Welding, refrigeration, n:lutm'

Dli'l.'.. how to gpet business, etc,,
covered, Free literature. ﬂhmw mlr
Dept. 437, 2835 N. Gentral Ave., Chicago.

3 years §1.00, sample

R.ﬁIHE Anlg.: 'ru.hl:dtu:—rw:rn'l. brings
ﬂ! rtlculars free, QGrinstead’s,
wards'rl.lle. INinols,
CHOOSE From many ftested schemes,
Free particulars, Co-op Business Service,

P.0, Box 638, Chicago.
" UPHOLSTER And cane chales. Complete
instructions $1.00. Box 170, Mystic, Conn,
T LOCKBMITHING OCourse—Practical in-
ive lessons for handy men, Just
uu ] P|t k:g-n ck locks, de-code, make
a:t.umrunrant-eed Bend
Iﬂl: iree- detaﬂa. Tog,

Melson Co., Dept.
Lhicago.

LEARN Refrigeration service. Open
your own sho Gumplntra Illml:rn.t«ud
course reasonable, Ema:l:l tal reguired,
Free booklel. Hen:ha o0l k.
PM3, 4701 West Pico, L:u Angeles 8,

uu 00 WEEELY, Made growing mush-

rooms, fresh, dried. Dominion patent
321883, PFree spown,  MNorth American,
165P Yaonge, annnr.n, Canada,

—
BOOES, PERIODICALS, PICTURES,
FOSTCARDS

mﬂaz:ﬁm—ﬂuﬂm wvoeational, di-
Current single Dtl:pl:e; only, l;."homu
:I.’mm 86 different publications, covering
pdvertizsing, aviation, sulomotive, build=
ing, electrical, insurance, live stock, musle,
photogra; fhr, plumbing, Erm!.ln.g. radis,
rﬁﬂnm ton, sporta, uphaolstering, watch=
making more than 1.’![! ar_h:r flelds.
List wlth

rices froes ial En-
m\'ins Publishing Gn.. S-LG Hur‘th RI.l.I'.-er
janapolis 1, Indiana,

BEAUTIFUL New d-calor H-a.r.’e'l.r First
postcards, ldentiflcation cards (6 each)
one wall size, §1.00 tpnld. Iversa
ﬁ:w ‘.Firnt- Elsn.l.l o, 435 E. Tth St.,

REH INﬂ! ‘We hind I:ﬂun:xlhﬂ old
books, Bibles, I:IF!'I].‘;.'I.II Heckman Hind-
ery, Dept, D, Morth Manchester. Indiana,
BEAUTIFPUL Californin view cards. As-
sorted Hdllywood, Los w\ela missions,
desert and others, 25 for S0c. Edwards,
518 E, Ninth, Long Beach 2, C!n.ll!l'u'rnl.n.
2 AT e R
uge bargaln over Novelty
Company, Iluptpukm} ‘Haollls 7, N, 4
ARTISTIC Gl.rl pletures. Real models,
40 photas for §1,00 tpaid. All different,
pasteard =lze, C. A, Scott, P.O. Box 343,
Oovington, Ky,
A RATIONAL View of LLEHI a0 e.oud,
Bl:ndn-lnin Seibert, Attorney, Urbana, Ohla,

Beautiful, natural colors,
'I‘uﬂﬁlt'n':hr $1.00 postpaid. Sign, Dept.
wrminEton, Mo,

WHAT Every Mason Wents, We have
Masonle books for Blue Lodge, Chapler,
Commandery, Scottish Rite and Bh&mu&

en
rituals for
llows, Knights of Prthias,
E:n.i i of Columbus, Elks, etc, Ezra A
Fublisher, Inc., P.O, Box 708 P.F.,

Chicage 90, T

MGHH n:t
Ly ns in the art of muner mi.h:lnr j%
e:n d Ha Maumes Sales Bervice
Crelghton Ave., Fort Wayne &, Indﬂ.ul..

UNUSUAL Merchandiss offers, mnovel-

tiex, lileraturs, swaps, whaot' . fea=
tured in untqwa tnb:l.um j*n'u.:lilui:w Dlﬂu
thrvem:e. 1540

Hnm Btate, EELH:HW 10 Tilinods,

EARN Money In anr crowd. Call names
af ntﬂ.nrerr tell questions,
FProfessicnal course mlnﬂ reading, spirik
writing, ete, $1.00 ¢ nid). Beott, Box

31-W, Melbourne,

HELFFUL Books for your trade, hobby
or business. Lists on any subject Ires.
IT'm l.::I ﬁ League, 1238 Broadway, Wow

WE Locate out-of-print and hard-lo-
find books, HRevelation Books, Box 832-P,
Blrmlmhnrn. Alw,

“HOW Tu d‘raw Iru‘m nude models,™
Gorgeos pases,  Complabe
imwucum I:I[Il. Hn.ﬁrh.&.l“n“llrru'
Brmk.lrn Na'l Yur gy

" BOOK Bargains; buy, sell, exehange,
Free catalog. 'What have you mt- Lo sell
ﬁ?’jﬂﬁg -operative Bervies, P.O. Box 638,

FREE—1M Page catalog of new and used
college and home study text l::u:l. relerence
books ab & saving Est. 1802, College
Book Oo., Dept. M, Oolumbus, Ohlo.

BOOKS, (Out-of-print, new, used)
quickly supplied. Many 35c bargalns. Cat-
Ja-mh:al'a . 1B870 Marx Ave.,

Deﬂlt

m’rﬂ:ﬂﬁm.ﬁm "Epj.ﬁ Eg {mc:ll'“? Irom
lease} $1.00. Libman Ca, g o = “ﬂ'ﬁ;
7833, Del Valle Sta., Los Jl..nax:iu

ART Plctures, I DD.E-EJ'.‘L 256 coln. Curtls
Bpecialties, Box 1816, Denver, Colorado

CHINESE Fh}'uchv.ns secrets, 166 pRges,
rare [lustrati nm unnuhllx.n:d tru L=
Cret II.EB]J]:I’E custom, 11.
Write Gar I:Ll..ui Hu: GH.'? 'Mutru‘uu i-
lan Btation, eles, California.

EELF-. EJLPL!.IN'ING Hille:
cireular free. Box 4£46-P,
Minn,

T DRUNKENNESS Is a disease w
sponds to treatment. Hedl.l::.'l atlli ]Jllil.l-
human pathy prove successful with
liguor and drug cases, 80 Years uberiﬂ:u’:e
Write for free booklet. P, M. Nelson,
The Keeley Institute, Dowight, TIL

GAMES, ENTERTAINMENT

READY—New 68th Annual Digest of
plays, entertninment-game books, minstrel
shows-songs, skits, recitations, operettas,
ete, Invaluable to all organizations, fam.
Lhes, individuals. Limited edition. Send
:I'ur your :I!tne DIILHI!- now! T. 8, Denison &

nlmbmud
Minneapalis,

mpany 18761, 235 Morth
Wnlman Dcpt 9-034, Chicago 1,
T BLACKOUTS! Comedy materiml origi-

nally prepared for prnmlnent Bromdway
perrwmien. Complete cnlbecl:lm §2, Mon-
back guaran 25=31-4
am.h. Rond, Long htnnd. 'l;-‘iir 2, Mew York.
TTRICK Oholk stunts,  Cate log  108c.
Balds The Cartoonlst, Oshkoah, Wisconsin.

MAGIC TRICES, PUEZELES,
JORKER NOVELTIES

NEW! Simplified card tricka! Amaging,

aelf- wclrt.lrg miracies] Particulars free
Buse, 8T8-F Fillmore., Buffalo, N, ¥,

FPUNNY Income tax questloonsire. 8

gea of the funniest burlesgue on your
ncome and private ILle Foln eutr BILW
It's & scream, & rlut of laughs. 15¢ each,
two for 25c. Bhap, m.*. Bo. :I:Illt 8t..
Les Angeles 14, c

JOIH Ma I-.‘.lam. FratIE'rnJ.la" Hﬂn.tl‘ll_\'
magazine o BT 10e. Inte
Pooal Magloiane. Mount Ysores, Tilimoi.

DORMTALE, Secret language, I:nj-slu'y-
ing! Easily learned, 26c. 1935 Carolife,
Dotrolt, Michigan.

SENSATIONAL Pistol clgarette case,
Pool friends, Pull trigger and clfnr:ttn
appear. 51.00. Tom's Novelties, 213 Ma
rion 8t., Enst Boston 28, Mass,
m.ch& Make

magic
Htu.d.lm.
Ii: Mo,

AMALING, i;nu F!nr
money, Entertain rlerlds
paC 25c. FPlonesr
4418-PM Clarence, 5t Lnuil

FIVE Mind mv.d.lu:r Iu:l-s E magic_tricks,

2 hmndwritin e A faort
felling charts 4l Tor 81,00 p :m T
lars free. Brain's II&P Wash-
ington Ave., Endicottl, M. Y

MINDREADING B I_'I._'-nll!u.lu-nal M=
:tlmu'l“mﬂmn&. §l. cal Enterprises,

LEA.HN‘ Ventrilogulsm, 3o stamp brings
mr la ‘nﬂn'l.l.t?lﬁ. B0l Bnluwpmntln..
nal

H.DLLWUUD Bopeclal! Magiclans but-
catnlogue. ghast [llusien and fres
I.rh-_'lc far 25e, Maglc House of Charles,
x AER Hollvwood, Californis

quum umum*""“—_ Bend 2%¢
for catalog., Thayers, Box 1TES

LaBrea Etatlon, Leos Angeles, GnlLf

MAGIC Tricks, zrles, books, cards,
unch hoards.  Cal 10e. Bpecialty,
Box 671, 5t. Louls 1, Mo,

MAGICIANS' Headquartérs, 218-page
eatales, nocket, parlor, professional tricks,
2.?_5. Kanter's. M-1311 Walnut. Philadel-

FEBRUARY, 1944 43A



500 TRICKS You ean do! Douglas' fa-
mous catalog of 500 tricks, pages, now
only l0e., America’s fastest “n{l“ on

hup. Box 2T4,
EARN Money in any crowd. Call names

of strangers, tell unspoken guestions, Pro-
fessio course min rmmnﬁb;nirlt- wrlt-
Ing, ete,, §1. Henderson, 341, Ban
Bernar Calif.

WORLD'S Largest professional cﬁn
shop keops ¥ou in touch with latest tri
To receive mallings send 2b6c for 1043 eai-
alog. Haolden -I:I W._ 4lnd Bt., Mew Yark,
NEW Vanishi key and :w.l.u.lu; 25¢,
Brerlng Magic, 343 John R, Detrail, Mich,

COING, TOHENS, CURRENCY

Fou Enow that
coin collectors pay ug to $100.00 for certain

igh premiums for all
rare colns? We buy all kinds. BSend 4c

for large coln folder. May mean much
oflk w Humismp un Co.. Dept. 30,
[ , Texas,
10 INDIAN Hosd cents, different dates,

mn priull-.m dbe. B:rl:uulta 1063 Rieh-
wond, CF cinnati, Ohio,

TEREE Coins and lists 10e. Odd
Bax 44-Overland, 8t Louls, Mo, whon,

" WILL Pay $10.00 cach for mr.-m Lin-
coln 3| Indianheads £50.00; dimes
§1,000. 00, Cntalnsue 10c. Federal Coin
Exchange, 1-PM, ﬂulumbuu Dhlu.

GET Profit snd
old coins,
coln ca.u.l-u?fn!'uu IF Maﬂnﬁa U.lll.ﬂtl'ltt‘!
Send for it now., B. Max MEI'I.I 'E'I'D H,ehl
Bldg., Fort Werth, Texas, L TATE
coln estal ent In U, 8, Established
44 years.

40 DIMRENT :Fw coing §1. -

n"]rfh‘l;i EﬂnWHE 173, #?W

TWO Genuine (current issue) Bank of
Mexico one peso bunknotes, §1.00 tald.
Pyt. Merwin Copeland, Station ﬁ”p\it.al,
Fort Fosecrans, Califor

UNITED Btates §2.00 and $5.00 P‘rEBJ-
dentials, both 00, 128 comm

ratives £3.00, ﬂﬁ I-'E'FEIII.IH tl 0o, Cll\hﬂl 60
differsnt Ghc, 135 dif=
ferent $3.00, lﬂ: dll!mnt 53 0d, i‘l]n differ-
ent §T.00. Custom n
stamps $25.00. MNewfoundland differont
100, 75 different §3.00, 100 different $6.00,
150 Bren 0. n

Byracuse,

“BEAT This! Sopreme forelgn mixXiure,
containing lots of French, British eolonies
and stampa of entire world, catalops more
than uu Ewu thing 18 In this mixturel
Frjl:,e Hd. nternnlional Stamp
E:u. u:'rl e, Texas

TARRANGED l! ¢ﬂuhtrL'
Bnul l“ia m.dm Centr Aﬁ?”'ﬂ'_,
oninls, n, ate.

ropes e

npprovals,
Brilish &o-
o Immer, 73

Culver Haond,
FIVE BSels [rom nﬂr ﬂghttm; ally, the
Fres French, consistin thres stamps

per set from L‘amerum:m, Bqu,a.lmln Africa,
Hn.dnmunr French Oceanis, 5t| Plerre
and Miguelon for only I0c to sorlous epe
ovnl applicants. Ru:l'l! Btamp Co., k.
3TIT FPotomae St., Fort Worth, Texas.
m DIFFERENT Etln'lp.k Incinding Fres
ﬂﬁﬁn: French, Haltl, Johore, Cochin
] lu l roval applicants. Rl:l.cll
tnmp Co, Kenmore, Chicago, Dept.

F.[H'E Approvals, freshly mounted. Fast,
persongl service, Tell me what countries
you prefer and I'Il send thelr ll‘,l:mF-!l
Sklnimet. 345 East Ocean, Long Beach 3,

“HEW | Issues, Bolvia Batile of Ingavi
Fussia war, recent ilI-'llﬁ Albanis royal
ddth.r. and old 'IJ. , Ba '.'-'ﬂ-h foredgn nr

. approvals or both, HIll,
ll-ﬂl:l# Ehr: Cflo'rrhnd 13, Ghln sl

FREE Ecuador packet for return post-
age. Approvals sent, Enh.'r].l.m. #14 Bher-
man, Evanston,

BOARCE Greenland and many others
mint and used with approval selections
for 3¢ poatage. Winnebago Blamps, Keno-
sha, Wisconsin,

TWELVE Wooden nll:teln- £1.00, 25 dif-
ferent Indian cents §1.10. Buwr List 3:.
]..a.uu retall eatalogue

Eg{. llﬂﬂ East 63rd, Enlmm.

FOREION Colns. 10—35¢. Mexican bills bills
D150 Qliﬂrr !.m.o]d. Macon, Mo,

60,000 COINS, Confedernie bills,
Lints frea, Ntn' !-J Scuth 1Bth, Phila-
deiphia.

COLLECTION an heads every year
!h't:.h:. 1aTs th:w:h IHH uﬂth album, &1.00.

ripellst. oy , T2
Wu: %’ Eh!mgn 2 1

ETE O e of all O, 8, colns
1o to ti '.'ﬂ.'l 'I'I- tllu.srra.tlum 3500 unm—
10e. Jam Randal ?

Bouth Dea.rhur_nh_ i ma:o.

TIVE I; Texas, EKan=
tucky., York., Elgin, L"-'lﬂ'ullnd. 160 en
Iustrated cata loe. urnu.'n. Shull.l,.

Balt Lake City,

FREE! rmll'n coin, banknote and coin
oollectors (Mlustrated ﬂ.u!.tn: to p.ppru-u,l
service applicants. Send 3c postage. Tat-
ham Guinm Bpringfleld-138, Mass.

I MAY Have just the scarce 0. 5. coing
.'lm: want. Be me list  “Meot meo by

" Willlam H, Ken!nrm Waterville,
u.

OLD STAMFPS WANTED

I WILL Pl!’ lim [1] ﬂc& lm&éﬂi h.}g
&lﬂm (u? to 1, 000,00 tach u:i’ungd} T Bend

!l:rrfu ill:uu.trahud folder show-
1&1‘: Vernon Baker,

M-42), E
ETH.H!‘ GDI.I.L[.'I"ITI‘G

BPECTAL Album free. The United States
flag series for twelve overrun nations iz
the most unlgue, remarkable, impressive,
and beautiful ut of amr:tfu ever issued,
It falrly cries for s special album wurth?
of It, such &8s we have published. It's
very fine album of 34
slgned by o famous artlst. Arr
artistic and practical, telling rl'm
of each honored natlon.—It i8 free to sin-
cere upﬁrwﬂ applicants. Just send 1c
for malling expenses, and state whether
¥ou desire approvals of the Tnited Stales
or :I'uruln'n atl.mps or both. Approval Head-

Olobua  Ctamp  Company, 208
rth. Ava., New York l:llt'.i' 10, Dept. 201,

Ble VALUE—U. B. souvenlr sheet, tele-

m;hmp almaost Hl‘l years old. 25 more
Dnlr ez to new appllcants
Ew&h. Bieger, 1165

for my T
Downing, D:nn:'r

44A POPULAR MECHANICS

FREE[ Approval applicants select 155?

with

Enn:nlch: Cuba tobacco =0
Seminoels M.

FR
approvals 1 ﬂ!!nbm-l.ﬂ-:t:
TD'II'I.ELll Russin, I:n:th Philippines
Canada, approvals.

Jamaica with .
Emlth 337-A 8th A'runue Rosells, H, J,

WASB]NGTDN BHicentennial, 12 war.,
complete 10c, Herman Elsinman, Jenkin-
town 4, Penna.

100 DIFFERENT Pm‘ﬁfu_ 15¢ with rare
pel approvals, Beautiful unusual offer,
Charles, Box 31, Magnolla, Arkansas.

APPROVALS: U, B, forelgn. Relerences,
Tate, 5819 Annungiation, New Orleans, La.

25 DIFF. Cansda free. Strelner, 1020
East 61, Cleveland, Ohlo.

MUST Bell valusble atamp collectlon,
Bend for list. F., ©C. Buckmaster, 437 Oak
Ave., Clearwmier, Fla,

PRBE Your choice of m.'r Iﬂ' l-I‘.-l-‘Il'I-'H-H from

L o, ap| o,  Lilus-
hlted list included. Cosm onn-nu tamp
Company, Dept, M-2, 1457 Broadway, New
York Ciky.

LOWEST United States, foreign, :uﬁ
prices. Frée ca ps. Wanted: Tnl
Btates, used, unused. collections, necumu-
lations, Creevey's, Hazleton, Penna,
FREE Etnmpu for details. ‘Walter
Hoenes, Dept, PMM, Cologne, New Jersey,
1000 U.5.A. $1.00, Contains over m
varielies, ineludin mmpl:eta na.r am-lu.
:.11? commemaoratives,
enve Barbars Lehr, Bﬂml:rtuh. I'hil-

adelphin, Penna,

THMNGLM;;M:I-L ships (1), Bend
10e. Approvals uchanan, 307 East Zird,
New Work 10.

3 DIAMONDS And triangles 3¢ with A=
provals, Benman, Blenburnie 1 Hnﬂla.nd
WHAT'S Your hobby?—Your IS5 word
gwap ad and name listed In our directory,
26¢, Fred Quatsak, 1242 Helton, Pitls-
burgh 18, Penna.
UNITED Siatea exclusively! Atftrme-

tiv riced approvals. Return
Paﬁ..j;éru I‘-F.l. 0 KW, Glst Ell‘bﬁ.‘w
nmi-Z8A,

I;I' B, Hu!lnn mixture—1. 000—hoc; for
G00—5&0e.  Belden, 1331 Int:ﬂ'nlt
Huw York Clty 58,

orth I‘ru—yuur choice, Excel, Box 1
Chicago 90 ENCASED Postage stamps used as mo
FOUR Mozambi ue T.rln.n:lu. 10z with | from G:rmlmdumln metal frame
_m;___a.h Va R-'l-cil'lﬂ Wis. Tninld cavering, very scarce, 10 different
100 ALL ﬂlﬂﬂ!'nt U. B Moninr, §1.00 .ﬂ.ﬂ-“l. 15TH West Lake, Chi-
1780 Fairm incinnetl, um Til,

1o .h'ITRaGI“HI"E Afrmails un.H 3¢ with
npprovals, Gaydos, Kenoshs

AFGGHANISTAN, Siberia

Perak, stec, Io

}II:ELI approvals| Saxom, Valley Sirenm,
FFERENT Airmails 81. 2300, 83
26504 Concourse, New

I"flt Gl:n 4
lnﬁaumw

lncm Approvals, I.-11'1I:-1.c::‘r1?I I!Eltl;.%“l:%.a Dcpt.
P, Kirkwood 23, e e

BMOEY Mnu.ntalu Bl:leel k[-H a:p?
ﬂuy Fraasu RR ﬂ B-uur.h Bend nd

18-?5-1913 IﬁMﬁ 'nlr!l:l'.iuu rn'il'liqnl :hm]!-
tes, over $2.00 retall valus—8§1.00
ts $5.00. United States or foreign? S
ﬁu llar valye—4alo, Circulncs 38, Fila-
list Kline, Kent, Ohle,
" B0 DIFFERENT Unlted States—0Oid is-
sues, high values., commemoratives—I10e.
Chllrlﬂ Eh:rw 3647 - 28th 5L, Astoria,

FH..EE Canadsa War stal with a
als,. FRhesume, 8940 Ruﬁrﬁlar ﬁE L
Cannda,

BETTER umuﬂ.aum n%‘l’ﬂﬂllﬂ Chaice
wide gelections, Box 4 Inneapolis

100 DIFFERENT Stamps with mint n.!r-
mails 38c. Rea, 18, Gayety Bldg., Eansas
City 4, Mo,

PHILIPPINE Aguinaldo ki t.
catalogs $1.50—J0c. Mu'ﬂ:?r "331’:':;“:.
Chattanooga §, Tenm.

BELL Your collection to us. Free ap-

rajsnl by an cxpert. PEelgwin Company,

vln.eland N I
STAMPS Bent on approval, n'uhl.p.ndin
Herzberg,

gamﬁilmhurs rlm

?GEHT WMI‘IIDI"I-DEI.. Behermach per-
foration. Postage approvals. Giobrecht,
205 Anderson, J cE.i ET

HEW Issug i rnrnl nervioe. R:I:r:rwu.
Paul. Box 630, Rome, New York.

34 BIAM, ﬂlm&&, Indis. ete. with
approvals, Hammond, North B:ltmm.

New York.

500 U, B., Many commemorati air=
mails, others, T0 varieties m.url.nmd.
Hogan's Stamps, Ashland,

500 MIXED Including 50 dl'l!erent
ed Btates l0e! Approvals. Fort Etamn
Company, Deflancs, Ohlo.

Pmuml;pdﬂgmlmﬂ; ﬁl.'lill ;I&ﬂﬂ;&n};
tamps n um £1.10.
different $1.05. Kinsley, 5812 63rd Ave.,
Eiverdale, Maryiand.

BRH'IBH Empire wll.wl-kmi Batum,

rus, Gwallor, and mania,
DnJ:.r B with E.L;-

Burm
Also ﬁl:l other British.
torial and commemorative approvals,
man, 86 Massag, New York Ci

U, B, Gic Orange alrmail; ml:n,nluf.o n-
mous i.cm.erlmna- %Eumnl n-rh::h un:q.r-
Tenelinca, Ei 1'Hereford, Salnt Louts, 0.

HOUOSE GIH.'D.‘L‘D'" Have £3.00, catalog,
packets for 6Pc, Segunro, Yuma, Arizona,

60 DIFFERENT U. 5, commemoratives
]nclu.dlng fammis Americans, Columblan,

Army, navy, hinges, provals, all Z6e.
Ray Bovard, 309 E. "ard Ave,, Uheyenne,

Wyo,
50 Dltlemnt with
76 Oak 8L,

CEIECHOSLOVAKIA
approvals, l0c Franciace
Ban_Francisco 2. Calif.

Btates for 10cI 500 . 8. A,
—lhdlube? unpicked and unsorted—)ust
ma received from ehurch missions. Many
varieties, Including mmmnmﬂtn nir=
Is, high walies uu I.HI] danoming=
tion! Price only roval appli=
cants] Mone ha.[:I: il' nul d.u ghtud
Slamp Co,.

FREE, ﬂuu]n Inhﬂ l'l s&u' B!l'l.'l E‘hu'n.'u

Eu%rang. T1-P West Washington, Chicago

stfm Gullu:tlﬁn.s new way. 100 h} 500
W w

L g g e i

100 DIFFERENT Including scarce alr=

mail triangls, 3c to ap service &
licants. atvnlun Co., Dept, E:
ringfield o

3,000 U, EI. Forelgn H: Approvals:

Giriest: 408 Oak, Davenport, Towa.

" PREE—I8 Different United Btaies. Ap-
grul.-a'ls TM.I.bed:ls 1T858 Oeean Parkwa¥y,

104 DII-'I"!!'HENT fo—Pictoria] approvals,
Getehe, 1040 Elghteenth K.E., Minneap-
olis.

PENNY A p:‘lﬁ'fi-'l-'l- l't!l.‘ general collecta
;n[ﬁmtneeln! ¥, Cresk, Wobdlan

Ml:l ‘I:FN'ITE!D Siates, commemoratives,
airs, general. others. 36¢ colm.  Vogue
Btudio, 818 Hennepin, Minnespolis, Minn,




POSITIVELY Greatest free offer—Lat-
el Beott’s Interpational $4.00 Stamp Al-
bum—covering entire  world, contalns
36.000 illustrated, descrl \1 5 .
Secott's 1044 Btandard $5. 53
“'Philately's Enc}'r.‘]-nlpﬂ — :.h-nlu
free to appleants for foreign ap E‘m\'
hcmm fc‘l.l-llﬂml:l-'l.- Flymouth, A-3, Bell,

DEALBRB—WhUL&ull-: list. Postage 3.
Frank's, 031 Queensberry. Baltimare. Md.

DANDY Tnited States Bl:l]:l-u"ﬂ.'l.&. Write
Immediately. Suollivan, Endicott Arcads,
Bi._Paul, Minnesota.

WEEELY Stamp Magazine, 2§ weoks,
d5c. Stamp Journal, Eslamazoo, Mich.

" LIBERIA AIrs C4-6 l_'!j Ilk: W'lﬂ‘.l Iy ‘ﬁ
1c approvals l;‘lrmu U5
Los Angeles 3T,

EMXCELLENT Plnmﬂtl approvals. Hea-
sonably priced. Crown Btamp Company,

Box 331, Toronto, Canmda,

FIND Stamps worlh l'{:rl'.unu-l Six blg
Itemsl “Queer  Countries’ packet;
Djtbﬂut! Qwallor, ete. Packel scdrce Hus-
sln. catalol rica Bhe! Fine packet of 25
diﬂ':rent ritizh

Colonies—Turks and Cai-
Islands, Hyderabad Jamafca, ete,
Dl‘ljt!ﬂ BLB.I‘.H Il ] aud l‘-5 00 high \rl.luea
Big “'Par guu: of 30 differe
sl.nmn Irum DLIhE Indies, El.u.m. I"hlitu-

pines, ete, Ilustrated 32 page booakl
t!lh ‘where to look for, and sell au.m
worth up to $10.000 opiece!  Evervthing for
%ymﬁcﬂmm lEﬂmﬂl atﬁ'ﬂlt: tlnu].:tgﬂnr.ﬁl

5 mp Company, Department 80-R,
Camden, New York

FREE! The Stamp Fioder! Send
for the big new edition. fully 1lt|.1lt L
enabling you lnltum.l:r to identify nll dif-
ficult stamps! Alsp fine packet sirange,
fascineling stamps [rom Beania-Herzego-
vina, Mongco, Fatiala, Tus, ete,, In-
cluding m ships, animals and strange
ECRIES. .nl Iree t|:| approval applicants
Inc]win: W Gareslon  Stmp

Company, FM 0, l]llu. Maine,

FREE[ Locward Is., Cayman Is.. Tur

and Calops pluts B0 d!ﬂ!rmt. mint E-l.-c 1.I'I

coronation poster atamps, W ppproval
service applicants sending 38 pastage.
Tatham Stampco. Springfield-10, Mass
FREE! Complets "'Onited Btates*® stamp
ﬂ.tal.ua wlth 1.000 {llustrations! Hend 3e
137 Transit

far I'l.:l.rl'!.l- & Co.,
HJlEl . Mass,
‘-‘JGTGH:Y Pu:h:ﬂ. free—includes &lam
n‘nm Tl-ﬂ:l-nﬂt-n British Cayman Islan
searce babyhend, eoronation, early
"i"lcturl.nn alrmall, map stamps, with big
e—all free. Etnd bc for postage.
gar;::.d lamp Company, Dept. PM, Toronto,

MEXICO Census commemorative #et
free with approvals. Pladon Biamps,
1T17-M Idsho, Toledo. Ohia.

WHOLESALE Bupplements to dealers
for 1l0c pastage. undreds of bargains,
g;#mm Bumps, 102 Wesl 42nd, New

UNITED Brates approvals complete cov-
erage, fine guality. sttractive prices, Sem-
irﬂi'gl;tjﬂﬂtmp-i. Hox 438, Coconut Qrove,

60 DIFFERENT Unlted States
Prigelist [ree. Seldenberg. leodu__!t'l!l_qh
UNITED Stales, Canada, Newfoundland
approvils upon request, Dan Havden,

1007 W, Evans 5t., Bleomington, TIL
WDRLD B Largest dinmond and trisn-
[Ie stamps, {ree stamp magazine, stamps
vom fighting Free Preoch, 28 stamps from
different Hation countries, ;!Ll:-

airmails, big bargain 5c¢ with o

gr;;l.lz Capltal Stamps. Dept. 1, Little

LIQ'D'.ID.&THQ‘B - Approval rempants,
Bels, packets—500 mixed $1.00, Beacon
Sales, Maynard, Mass,

U. 8. Mixture. & Ibs, 51,75,

tra, U, B, price Ilm'.. SumiI:)‘

Postage ex-
Gibbons,
38-P Park Row, New ¥
~FREE!

WasteTn EEI:!I.I.! liere  packet.
Postage 3c. Owens, 808 Welsh, Bay City,
Michignn,

FREE! Pony Express sot i facsimiles),
Postage 3c. Foberts, 408 Building, Bay
Cltr, Michizan

1,000 ORABHAGE 15c each. E dilferent
§1. Zandy. 630 Bingaman, Reading, Pa.

HOBBIES AND COLLECTIONS
FREE Catalog—Minerals, stones. Duer
Thompson, Ridee Foad, Concord. M. H.
MIMERALS—Ten prett
Bjork. 1434'y Larimer.
20 DIFFERENT Cactus plants d,
21.00. Eulolin Turner, mpu cli}mtm-l
WANTED: Nd cigareite cards, Write
Charles Bray, East Bangar, Penna,
BAMPLE Copy “Hobby Homer"
Irwin, 3415 Drexel, Dallas 5, Texas

specimens '.‘5::_
enver 2

T

JE‘W‘ELRY Etl:lr.'l.ﬁu ramoved from r.I:r:ms
otc, 104 mssorted $2.00. Lowe's, Bax 311,
Bt Louis 1. Mo,

UNUSED Mntch hwk (!l]'I'I!‘.I'I:
different §1, Flash covers
51.00. Free llal.'. Chlriu Ed.elml.n, 13110
Enst 84, Cleveland 3. Ohio,

NEW--1§ Different match covers 10c.
Hox 202, Rochester |, M, ¥,

0o sl

FREE! Brillsh Emplre packstl. Postage
3¢, Willinms, 608 Archer Bay City. Mieh,
Canadian mets, roval  visif
George VI, George V. coronation. jubilee,
others, to approval applicants nsign.
Box 1 1111—!! _South Orange, N

55 Dl.'F'FERENT United Slul'.u Sc I.Jth
a]:lprnva.h Bookman, Box 143-M, Maple-

H-QLQHON Inlands, Serchelles, Nejd.
Caymans, Manchukue, Brunel, Everything
3¢ with approvals. Viking, 130 (£) Clin-
ton Bf., Brooklyn. N. ¥.

CANADA 100 Different Zoe— —anprovals
all couniries. Lists. Vietoris Stamo Go..
London_ 4 Canada,

1000 MIXED U, 8. old and new 23c. 1 b,
5100, Weatherby, “Troy, Ohio

WDW' £10.00 Worth af ILm
10e! 500 forel stamps. unsorted and
unplicked fmu-e- gn bits of paper) fust

a3 recelved from the chureh missions and
uthur sourees. Afrien, Ho. Amerlon. Aus-
tralia, China. Philippines. Duteh Indies,
and other countries are represented. Ipe
cludes & few commemoratives. airmails,
and stam cataloging up to 2%¢ or more
ecach! The biggest package of fun in
stampdom—and you might find something
really valuable! Price only 10c to serious
lpi;!ru\'n] applicants! Money back If not
[il ihl.ed. amestown Stamp Co.. Dept,
Ho. 32, Jamestown, New York. 1

118 DIFFERENT GStamps including com-
memoratives. charities, Etr‘mnlt sois. eio,
3c with approvals. We buy stamp collec-

far only

tions, Badger Btamp Co., Milwauker P-3,
Wiscomsln,

FENNY Approvals, that satisfy. Neil
Gronberg, Box B441-P. Phlladelphla 43,
Fenna.

1sth CENTURY U. 8. commems. Clvil
War revenies,  battleship 82 apd 810

III.'I'I'F-I frec ta T. B. nmrm'u.:l applicanls,
Metropolitan  Stamps.,
N!'I York,

‘E' Mountain commemorative sheet,
L;:ful . B, stamp issued, 32U 8
mmmum.ur:uvm. alrmail, rev-

cnnes. ete, approval ap-

Ca
plicants for Ha. cur!mn Biamp Company,
Oloucester, Mass,

198-C  Eroadway,

CAMERAE, PHOTO SUPPLIES

FILTERS. Sunshades, filter hokuﬂa—
Limited supply—IBit any camera, = ol
pre-war aluminum, flters of solid optical
flm. Filters sveilable in every color.
mpassible to obtain after present supply
iz exhausted for the duration. Send anly
£1.00 per item and lens diameter, shipped
postpald return matl,  To allow equitable
distribution we can allow but one of each
jlem Lo & eustomer. Satisfacilon guaran-
teed. ¥V X Company, 1828 Central Avenue,
Indianapolis 2. In ann.

MINIATURE Camera cnlnn]em w‘lth
Ewrca:h' carryin c'm and one
flm §4 Uses 127 or A & film fm'
hlack I:I.hd 'k"l.l.l.l:—Nb\. Iﬂ'f Eoducalor for
color. Fully guaranteed. Enclose 15¢ ad-
ditional for mailing charges. Central
Bales Co, 4 East 43 St.. New York 17.

EHL&R—OEHE*Bu:Id your own, Kit of
parts, S, rticulars, Crescent
EIJF nﬂ’ﬂl]ﬂ E-ux 251 E' South Pasadena,

LEornina,

CARMERAS, Lenses. Highest Qﬂtn. Mo-
;I.lli 8, B4 West $#8Lth, New York 19,

" WE Pay top prices for used cameras and
photogruphic equipment. Turn ¥our ldie
camera, enlarger, printer, lenses, develop-
ing equipment, etc, into cash. Just send
us o ;Ilt af what vou have, State make,
model, age conditfon. We will write voy
al ance, telllng you what we'll pay. Pre-

re your list today, Sond to Central
ramera Co., (Photographic Headgunriers
aml:-e 1888y, 230 B. Wa Ave., Depl.

C'hl-msl:r Tllinais,

M.ILEE Money in photography. Learn
gquickly at home Easy plan, revious ex=
perience unnecessary. Common schoal ed-
ucation sufficient. Bookiet and require-
menis free. Amerlean School of Pholog-
raphy, 1315 Michigan, Dept. 3412, Chicago

WE Pay peak prices [or cameras, lenses,
maovie camerns, movie p l:mn. movie
lenses, binoculnrs, Don't Write

Tull tienlars, describe mn‘.l.ltdm: ar

send in vin rni:lwa:r express collect far free

estimate or ¢od, I:I-h inmcunn I:n'l-rl-

lege,. If not

be returned re'gl!

Arzmm: c-m-gr. cu Dgnt l Eut. ﬂrd
. Hew York 17. N

‘Bervice,

BAES Bays: War tme proves Bass
lulders'mp, Amazing selection of fAnest
l'l. cameras—Leica, Contax, Horelle re-
ex, Argus, new and wsed sitll available,
Wl‘itt lor guotations, Satisimction guar-
anteed or your money refunded. Boss buys

‘em, sells 'em, trades 'em, Bass Camers
Cumuﬂ! DEIJt AE 170 W, Madison Bt.,
Chicage. Il Him

OIL Colorin

raphi o Il:dnauni

ements, MNational Ark
E'-EhBDL 1315 u.lerjunm_ Dept., 3441, Chi-

EIASH! BEpot cash for cameras, lenses,
binoculars, movie aor still. sound projec-
tors. Send full descrd I‘.;i by mall,
wire for prmfl cash ol
al dependability tusur-u
ings, Bass Camera Company, 1789 Wesk
Madisom Strest. Chicago, Tllinods.

HAVE You A& camera? Bend ten cents
for recent number of our big marazioe,
showing how to make better pictures and
enrn money. American Photography, 118
Cumers House, HBoston. Mass,

FHOTD FINISHING

JGMM. Argus, Lelcs, olc. (oxcept ““Mer-
cury’ } 3! u:pmu.rr rolls, flne grain devel-
opeed aslm DE-M) and besutifully
entmm to : ‘x4  glossy printa, 90c
Cartridge teloaded, 35c. 18 exposure rolls,
G550, reload 20e, 24-hour service, Saliz-

F mal Ll

faction guaranteed. ] ng bags,
sample print. Technifinislh Labaratory,
38-42 Bclo Bt., Rochester 4 N. Y.

SENSATIONAL Inlrnﬂuﬂury offer! Bend
cgutive, this ad, 3¢ for professional
1: “ enlargement! 18 regular-sizs or &
double-aize reprints, ﬂ'ﬂm ncdilthﬁ. 25
Hodak roll devel
dl:ckltd rd prm 351:' Candld l."{i].L':—
:F dove , vaparated, em-
‘st wm il.w. cxp. Blc. Reprints,
3o each, hn\r\g new, perfeot
:I:IJ.m. Low pm:ea_ Fres mailers, details on

reqguest, American Studies. Dept. 204§,
LaCrosse, Wisconain,

" ROLL Developed, photo slbam, 3 en-
lurzmnu 8 prints 25¢, Oeppert Sig-
dI.u& Dept. I-4. Des Moines, Towa.

EAUTIFUL 4%8 Plctures 3lpe  emah,
Irum 116 and 120 ne um Bl4xdly from
all other gizes. A nn.rl.nt.ud..
Overnight servies. Ruu dev e and
plcturu 3pc. Roll 12 pletures 45c.
pietures Enlargements on  double
welght purt-ra.tt paper bxT—3le. BxlO—ode.
Coples made Irnm |. Jlmrﬂ Tee. Pacific
CE?}E:“ Service, San Francisco,

INTRODUCTORY OMer—six  en
mants from druur favorite megabive.
Skyland Biudlos, Box 411, Dept. "“EMM, &
Asheville, N, C,

YOUR Favorite kodak pictures enlurged,
elze 5x7, 10e; three [or quarter, coln. Bend
Dest nogntives lﬁLuﬂ mﬂ.&r Address Gep-
pert Studios. Depl, A-4. Des Moines, Towa,

6-8 EXPOSURE Pl.lm.u dtw!u‘ped and
finlshed 25c. 12-18 exposure 35¢, 18-20
exposyre 35mim, Alms 50e, 38 exposurs
51.00. Reprints 215¢ each. 100 reprints
£2.00, All rolls developed and enla to
315xh. ﬂ-un.d for free mailing bag. Photo
Box 6450, Metropolitan Station.
Los Angeles, Californls,

MILLIONS Mow know — “‘Huollvtinta
means better prints.'’ BSixteen ecrystal

toned prints with 8 exposure rolls devel-
o c.  Other astounding offers. Hol-
Iytints, P-1358. Hnllrwnﬂd lifornia,

ROLL Developed and 8 'b“ul.‘-l!'ul L
edge—high gloss, Any 8 expasire roll 25c

]
colm, 12 ox. 35c—I16 ex. Blc—30 cx. §1.00.
Reprint  enlargementa 3e¢ each.  Alden
Fhotoa, 04-3 Astor Bta., Boston, Mass.

16 EPARKLING Lifetons prints. 2 beau-
tiful Holirwood enlargoments. free Leath-
erione frame and photo wallet only 25e.
Free photo album with fArst order, Life-
Eune Btudios, Dept. B-X389, Desa Moines,

OWE.

168 BEAUTIFUL Owversize deckledged
primis and two enlargements with first
order 25c. Owlphoto M1, Weatherlord,
Okinhoma

REPRINTS 2¢ Each (filty or more), less
than Aty 213c each. Flnu{ workmanahip;
inst service. Mercury, A-100 North Dear-
barn. Chicago 2.

FHOTOGRAFHY hlrcplclaure and prof-
it, Prepare at home, omman uﬂ'l.nuE ed=
ueation aumcl.en:_ wme Im' Infarmation

and Tequirema Bchool of
Ph.ut.wnphr. 1315 le:hinn Dept. 3481,
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t|l_Ii:l.'.'I..I.. Developed—16 zuu‘&nbﬁaﬂ prints,
PpOons on CRm-
er&cg::gmuad—umd em for  estimote.
Smart Photo, Winona, Minnesota,
w2 SEE, LS Tk o 3 i R
EXpOEUra grain 3w
“ml ments; deckled, embossed

T,
5 Free mailers. B
expasure rolls besutiful deckled con-
;‘SQL fniah with embossed wide I'FII*&I.H.
Halllﬂ.s Fllm Bervice, Box

vmmx Deckls reprints 3c. Ralls devel-
twa deckle o prints each
ve, J3c. Twe BxT enlargements .
Bummera Studio ville. Mo,

EVERY Picture an enlargement! 8
sparkll deckle-edge enlar 5I:I'I'II!IIILI and
roll developed 8¢ coin: 118 size or small-
er: enlarge F rinu 3a. Enlarge Fhoto,
Bn: 791D, Boston. Mass.

~ THREE E".m:l.u unh Tund nur.t:lw @ to

118, Ble. Rem'm 5 mt-;
ra
man. Hode. Iowa.

“Exi0 SILE Finish enlirlemtnt.—:u-u,
Bend negative. Irving Btudio, 4008A Ir-
ving Park. Chicago.

MOTION PICTURES AND BOUND
EQUIPMENT

100° 16MM. Used sound film . $1. -
. Write for list of complete wb L5,
r.'l'.l'l.a.ﬂ'. Films, Dept. PMS. Davenport,

BRI.I\IG::E. “Burprise’ assortment amm.
= ur.tuj titles!  Ouarants LebMaina
Films, Nevada, Missouri.

CAMERA Films—100 ft, mnm, $2.50;
anchromatic Woston 64, $4.85; 33 ft. doo-
e 88 Westom 24, $1.80; prices include

E'.Ir.l . Movie nm:e:m o5, chemicnls
Ik fima, Free eirculors.  Fromader
Genera Co., Davenpori, Iowa.
SOMETHING New, movie screen coat-
Ing, Free literature. Snow White Screen
Compiny, Dau\'ille Ilinaks.
I BUY, swap, rent s.ol. & and
18mm. 1'I].1:r;u f.lut free. Harvey Irls, Box
Manss,

530, Brockton,
Pretty  girl B-10mm,
plt dime, Our lates
B0 ft. §2.00: 1Bmm,. 100
£, £4.00. Also besutiful 8-1Gmm, Koda-
chrome productions, Jenkins, 302-F, El-
mira, W, ¥,

BILENT 35mm, Films. Lists 3¢, Dem-
gey, 1813 Blewart, Voungstown, Ohio.

!Hl! lﬂlﬂl. F‘:Ilml Free I‘.:B.I.B.Inmle
i 1. Pa.rtw:.‘g. E:r:hnnso.
[k nlnn H‘tl’wt«. Hrooklyn,

TAKE Movies, 100° I1fmm. 351. BD. H'
double Bmm, $1.35, Developing ineluded.
Bulk 8mm. Mnb-nuldur. 4T9-A Quincy
Street, Brookl

EIGHTHEEN
al.l.'bjtctl. LIH.B
“‘Loreled.’

: Leadership in the cine feld
13 appal in war times, Here ready—
¥our ¢hul¢: of 8 mm. and 1§ mm. appa-
rotus. erl:.a for quotations. Your old
equmm.ani wm.'l‘.h real money in trade
—d.ﬂi:rl . Or we buy lﬁ‘ cash and

ny m.cgiuh.lj' Feia) Hl.‘.ﬂbt. Write o
Eﬂ.ﬂnuu.rr.em Bass buys "em, sells ‘em,
trades 'em. Batisfaction a'umntumi or
your money refunded. Hass Cotm=
pany, Dept. A, 170 W. Madison Bt., Chi-

o, Ilinols,

WANT'EDI

Liﬂu melodies for songs.
‘Wv l.rr I.l.an sell. Buperior Song
E-DN WRITERH

'erur for free bwtl,njﬁ
fit shar| plan. Allied usla,
E ?ﬂurthmcind.nnltl Dhln.x

WHITE Songs. Big money and reputa-
ton, "W'I‘lt-ll Im' ihlwmlﬂun. J. ﬂurd.nn
Fub, Co., . Hoyne. Ave.. Chicago.

RADIOS, SUFFLIES, INSTRUCTION

RELIGIOUS Flims only. New prints.
Bereenart, T23-Tth Ave., Hew York

MOVIE PFilm procesaing: Write for in-
formation and sample. PFilm Berv-
ice, R. §, Kalamazoo B8,

MUSIC AND MUSICAL INSTRUMENTS

LEARN Plano in 5 easy lessons by ear,
Flay any aunﬁ:Euiut method known.
i BCPI Method, D:;;:.k nnqﬂT?n

[ ; ar-
non, M. ¥., Box 148,

~ PIANIBTS—Also organists, Greatly im-
prove playing, tonhr.lr: slghtr:lﬂinl. Mmin-
orizing, accuracy mental-muscu-
Inr m—urdin.i.um:_ ﬂulcl results. Free
booklet. Broadwell Studios, Dept. 4B,
Covina OCalif.

WE Buy all makes of aocordions for
cash. We will np to $70.00 for o 48
bass accordion §200.00 for n 120 bass.

Ace Muzic, 307 8, Wabash, Chicago.
MONTHLY Auction lists jnzz rnecords

giving winning prices, §1.60 vearly. Sam=

?Ie list frep. Collectors Record Bhop, 525
Ave., New York City.

ACI)DRDIDNS 9.50. Buy and sell all
Elg.ar%_m. [ -dd.w:r’:;:t Hﬂyﬁlhm} Chi=

SONOGWRITERE| end yo s'n'ur pooms for
our offer and free “thminz Dictionnry.™
i‘{hm Etmmrmd.iﬂm.m]}t Evﬂ, é;]];g
Iﬂnnd. N ¥.

Wanted for musical seiting.
wm for lmmediale conslderation,

Fl':'é tar Miusle Mastsrs. 930 Beacon
Building. Boston.

AQCORDIONS $5.00 Down, HNew and
wsed,  All makes, American Accordion,

41 8. Cleero. Chicago.
ED‘N’CI Poems et to music: fron pablish-
royalties. So Writers Gulld, Box
: b\]uw |, Calif,

BCIN'GE Publianed. Fres examination.
Music, Radio license. MNational Song-
writers, 6602 Sunset, Hollywood.

BONGH — Buccessful writer, publisher
will help you. HReasonable, Gayle, 318 8.
Wabash, Chicago 4, T1L

POPULAR Fiano in 12 lessons. Begine

prs, mdvanced, lotest popular  AD0ES.
Ktll."l' Bchool, 1T8l Oak BL, San Francisco,

yn, M, ¥,
Bamnnnﬂ Nilm ever released ACCORDIONS: New and used, bought,
Meeting of the three mlt powers. FUty | sold and repaired at whmunla pricea,
oet ht-mm., $1.78 feet 56.50; 16- | Cash and terms. New accordion
mim. 100 feel §3.75, 5&11 feet 8875, sound mu'thud :uu Dl Prj.m:iu: T Bo, Wa=
$17.50. Many othors. Films rented every-
where, Free eatalogue (with sample film

10e.) Oarden Film, 317 West 50, New York,
J5MM. FILMS, I have for rent. Wealkly,
Edward Campbell. Box 168, Brunswick, O,
BUY—Sell, 16-35mm. fiims-equipment.
Cinema Bupply, Lakefield, Minnesota
WANTED 18mm.. 35mm. silent :I'.Ilr:m
Dounachie, 317 Bth’ Street South, St Pe-
tersburg, Fla.

EE.EET Il lﬂm:ila_' - n.c:r u‘
eat prices po a5
ABfh Breat. New Yar AT

eCLoTE,
Woesk

DEALERS l6mm. Fillms, Sample, cata-
mm Punmw.nt. 24 East Broadway,

W.ﬁmﬂ-—rﬂnrl: nrnil:cturu Top n-rlr.'-:s

*THE World's Greatest Passion Play."
Bmm, 18mm. and 3imm., Iy silent or
gound. Rent or purchass, include stamp,
Hemenw Fllm Co.. 33-F Melrose BL.,
Boston_16. Mass.

N Pﬂp piano! H.:.r’.l.c
Key. 111-A Broadway. Gl Ul!ndul.u 1- Culif,

BONGWRITERS—Free_book, he Eﬁ.‘p’
to Your Puture.” Write Variety, 2 Bal=m,

Ind.'l:.nL
Arranged. Bongs blished.
Fn.tl.'k Wlldl- Music Publisher, neaster,
Pennaylvania. AR RN
LEARN Fopular 1 FPlay hit son
in bmq:l.'u-wﬂl..pna siy Pinnlsts, send dlug
for sample Arrongement.

Home-a
folder free. Christensen Studics, 751 Eim.-
ball Hall, l'.".'hl:n;n 4, TIi,

B0ONG Pocms wanted. Write for free
bocklet, insl.mur.ma Bang Service, 331-C
w:ut lﬂth. New Ym

OWRITERS sing. outstanding
mﬂium ‘Hih‘b::l:r.. !’.‘-E. 2157 H. Avers,

GOOD Musie oumme ta good words.
Music printing. H.a]!;u:l Belcher, Chat-
ham, New Jersey tablished 1814,

Coodwill Tennesses.

GUARA.‘H’I'EED Fresh mnvla fillm! Thrae
spools double Bmm. $3.45 .:}.mn

AN Pt e LS ol
3 ﬂn Central, Kansas Clty 2. M Eﬁu‘u

AMERICA'S Best hmn movle sub}er.'ta
eatalog, generous sample film dims. Trans-
.ﬁm.urlr:ﬂ.n Bales Hm'riutuwn MNew Jorsey.

Makes camera films. 100 ft. 16mm.
Opitg froe Atho gontbiete. Tavis subiscts
u] -]

avallable. Free mﬁa.luu Btar Bafety Fllm,
630 - 9th Ave.. New York.

46A POPULAR MECHANICS

FREE M‘.uﬂu film_catalog. Sample 10c.
Il Company, Jac

BONG Poems wanted, Free examination,
MeNell, Master of Musie, 510-PM Eouth

Alexandris, Los Angeles, Calif,

OUTSTANDING Son ting scn'l.r.'u
;l;:?e Barnhart, 1320 a8th, Des Moines

BEFORE Bending vour poem to be zet
to musls “know your composer.” Fres
booklet. Al Mogquin, 2110 Beachwood Dr.,
Hollywood 28, Culif,

BONGWRITERS—8end poem for imme-
diate a:nmmmm and froe rh.mi dig=
Lionary. ichard Brothers, oods
Building, Chjmi:u

BONG Pooms wanted: Write for free
gy I My
Balem. Indiana.

RADIOQ Intecference cameea, What they
are, where ihey come from and how (o
prevent them explained in new co t-
oo Iet, Radie Listeners' Guide, Tit=
ten in I'plnin langunge by interference ex-
pert, Oiteen years in the fAeld. §1.00 L=
ﬁld E, Rowe A& Co., Inc., Dv¢ .

Misslon Strest, Ban Franeciseo 5, Calif,

"RADIO Hepalring  with  substitule
Su Libl.]

ts," 32 B 250,

Bﬁ:uuﬁnm p;fl Enu:h %ﬂm Chicngo,
o] !'EAR.‘B been !n{

in Radlo.”” Now it's “mubﬁ." Bend wan

list, with stamp, b h Offers
—B-E.' e:‘t e P!T pamr:‘lc' "{‘Eubc nth-
gl.htiutlun dnta—lm: theradio, Kent,
LOWEST Prices
Free bargain lists, Patl‘,er 131i B
Eansas Clty 8, Mo
REVIBED Plans 18 long distance crystal
sets, with "md:lnhuild.-ur"—m Labora-

tories, 383-0 Hamptom. Hayward, Calil.
CRYSTAL Radio experimenters. Write
Hu]:t. 29 Eu'b agth Bt., New York.
“"PREPARE Yoursolf now for & well
Ing radio position lﬂ{‘f- the war, Ob
your POC commercial radictelephons and
tolegraph licenses through our home study
courses, written for the man who has
r-ncr otten higher mathematics. An easily

easily understood cogrse. Moderate
lu!Unn fep. Write for rifculars. Amer-
East Trd Street,

Hew ¥

RADIO Emiu men and :mﬂmmtm
send for our giant radio catalogua
dn‘l‘l,lg J'l'.'rmtwd Radio Co. umm. Hl:'l'-
ark, N, J.

BUSINESS OFPORTUNITIES

lean R:..dlu Imtlh:.tu, 4
ork. N.

Wi
Eflm;r §5.00 to §Z5
mh{:-;i hml;dn.si I :u'pE t::a !ﬁﬂﬂ{lﬂ
likes "em and will

b‘l.lﬁ:thtrl'lu HI.:I:I'l".I'f Write today for de-
A. Herrin, Rt. No. 1. Moultre,
E'I'.&.R-T Home biisiness n'l.l.h;:l:n' sitatuary,
plagues, art goods, novelties, souvenirs,
conerete pottery, garden furniture, artin-
cial marble Nooring. lquid marble,
%uur own flexible molds. Amlslngbﬁ:u

aluable folder free, Creative P
{FMI), Glencos, nll.l.'l-ﬂi

GPPDRTU'NITII-E CGalore: New, fasci-
, varlety homework earns big mon-

cﬂn's -r.mal possibilities In short-
'wﬂu.ul: -apeaking. 25c brings

hurmmpe, two distinet money-
ru-tﬁ nes, catalog, detalls, Send
X Billings, 210 Fifth Avenus,
Nzw '!'urt.
MECHANICALLY Inclined men — Own
nm:'l erate general applinnce repalr shop,
te, Illustrated ecourse shows m
Welding. refrigerstion, motor
pl:lr how to get business, etc., all phases
covered, Pres litorature,  Ohristy g‘umlr
Dept. 137, 2835 N. Central Ave, Chicago.
START Your own business on our upl—
tal. .Iu'l'l:?l your own boss. Hundreds
1] 25,000 annual sales year
We supply stocks. equi [
home necessities, IIIM
rience uonecessnry to start
opportunity to awn pleasant, 'Dl:lﬂhbh
hua. ness back world wide Industry,
Write Rﬂ-"-'-']f.isl‘l o.. Dept. B-U-PPMB,
Freeport, I
BIG Prnﬁh make and fit arch suppaorts.
Particulars, Jul Corssen, 3609 Texas,
St Louis 18, Missourl.
. PLABTIC Engineering ﬁpnj‘a hdq Home
st course. Low cost. Free

booklet. Ohlo Institute “‘!‘ Tmhnnlm
Box P-143, Greenville, Ohia,

QUICKEST, Chen t nh-urtul: way to
learn the mailorder hunlnm 4,800 word
folle, 25e, ann, T90 Coy, Cinecin-
matl 18, Ohio,

FOROET usmunl.n.l Horme II.Iﬂ.Il.Eﬂ..
oflts  Imm Amazing details
grervfmc .13 nmm 430, Butte, uun‘u.n.a

FOR Sale, muail-order l:minm Iden.
Huston Maopin, Tipp Clty,

MOLDMAKMNG—FPlaster {‘.-‘ut . Com-
lete  formulas—Tully Mustra 2o,
deal Bervice, RM-2, Park Ridge, TIL



SECRETES Du' m-n.IJ atiIL B‘ 15943 ten les-

vears, selling
dpu.'l.ﬂ l,'}nn'l.n!tt.e g5 00. Im-
el l:lu rsonkl diagnosis answ your
;}’gtinr?: FProspecius—3c. Major -
?L Kline, Kent. Ohio.

T INBIDE Becrets holp you start side-line

&8 ITEMS For $51.00] Sensational bar-
gain. Money making plans, formulns, oth-
er features gnlore including etiguette guide
—fortune tefling chart—vitamin chart—
wonders of the body—miracie calendnr—
how to incremse your vocabulary—photo
slbum, ete, 89 in all. E D. Hudlrra
T2 F\Iﬂh. Avenue, New Yark 3

mall business, Other mall sales items,
For facts write, Central Enterprises, Slmp- GET Dollars by mail! rnl'-'l!-. in-
50T 1? Eun:.sla 2 structons 10c. Terrill, Bosll-td g

BPFARETIME Mall setup. samples 10,
Merch, 1026 Gunderson., Onk Park, Tiinois,

MAKE Money sum.l:tlla boois by mall,
zpare time, start small, grow big, grond
opportunity, Hraft Fublleations, Aurora
2. Missouri, o

MATL Order business. Be indepsndent.
Start maki I:ﬂl:ll'l!a" at home, now.
established the war, Wreite De, W.
Abetl, Eukwg ldg., Pasadena, Calil.

.PR.EE’E!I:I One nnd two I.na;rl:dll:nt. fars
mulas. Descriptive circular free.
101-M Beech. Holyoke., Mass. ey
" INCORPOHATE ¥Your business. Dela-
ware laws. Many advan . free details,
Tax HResearch Bureau, l'."- DEIE'I'M
Trust Bullding, Wilmington, Delaware.

“EXTRA Incomr—Elenty mau se-]J.u:q mv
ﬁ?mﬂ= Wrtte Entz, 4254 N, Kimball,

June,

MONEY Making ﬂ%'lm\ru.!hir.lﬂ—laend!ni
mallorder magazine, big mail. 10c. Sign,
Dept. ‘.B'nrm!rl:m Miss :ru

MANY Make mone b:{
too. Infarmation trae Riley, li.’:-ﬂl El:lpl:-
rior Rd., Cleveland 18, Ohio.

HOME Business—BErand
Hurry! Send ﬂ-u-n:lll.
‘Terminal, Seall

new plan—
Dalton, Box 3183

“'D'II.K '.F'l:lr gm.mr_l[, .'E-I.lild. a business
how. Particulars

}vs'“ E. Mlnnic.‘l: mberville, Vo,
53 PAOE Mallorder ma ne, 10 sents.
Laoren Hallenberg, Hoseville. IIL
MAKE Money E“ time, ll.l.urlh.:r: free,
ﬁi:?hn.h.ld. axg t Euclid, Detroit 11,

SELL Eiﬂmlﬂ_ Instructive folder free.
Edwin D. King, 4216-A You Street, Sncra-

LIQUID Marble—Colorful, glazed! Mald,
brush, spray! Comupasition foors, rubber-
m Particulars fres.  Marblels-

inE Bervies. Ed'#nrdnll:!r Ilinols.

MAEFE Money. Tour own business,
Choose from many tested plans. Free par-
teulars. Co-operative Business Bervice,
P.0. Box 638, Chicago.

COLOR Cement with chemicals. Make
priisile cement garden ormaments Holly-
wood style. le 10c. Hollywood Ce-
l"':;l!lu::l:l1',r.':;1trI:1 8327 Wenderland, Hollywood,

MAKE Money af home in spare time
by meil. Write Qordon Publishers, Box 23,

Pawtuuet R, L
disease which re-

RUNEENNESS 15 &

& nu.a to treatment. Medical skill plus
hqlﬂmnn sympathy pww mmml with
liguor and drug B0 EEPETI-
ence. Write inr fﬂ-u hw‘llth P'. M. Mel-
#mm, The Eoeley Instituts, Dwight T,

et he M- o oo
i“-:l'll'!:p ton, Ohio.

PLAETEX Indupstries ofers Indimstrions
men an ooportunity to start & business af
thelr own, art goods, nove
elties, souvenirs. ete., in -

nluduruun.
returns. We are now pl ']
store orders with manufacturers. Write
for interesting bocklet mafled fres,
tex Indosiries, Dept. A, 1085 Washlngton
Ave,, Now York.

" BTART A home business |n spare tme,
Now is your chance. Make exira money.
Experience not essential. Lilte nt.ura froe,
Norberl, Eoppel Publications, 3102 B
on_lst Pl, Brooklyn, N. Y.

OUARANTEED Mallorder letlers, ].lt.:rﬂ-
ture, campalgns, prepaced! Reasonable
Jl.m ﬂthl:ﬂ:ﬂ“ mva

Investigate! Ptru:el.
Bouth Ogden, Los Angelea 35, Call
""MAIL Order business course :‘:mw. rn'u
how to make money, spare or fulltime.
Tﬂdtu. professional mai]l order technigue

mento, Colifornia. —not penny-catching schemes. Free de-
PROFITABLE Business pluns and ideas. | falls, Nelson Company, Dept. 402, Chi-
Free particulars, Spada hurprl.iu 227 | EmgEo,
Front St., Hartiord 5, Con EARN 0=53.00 Hourl i{ud.nlnr 5Im£:lal.-
E'.THDI_T ﬂq?a D]‘iltl artlmm wnmﬁwl Mﬂnrﬁnltlrmuﬁ‘ifnﬁge I‘:M:TI:IHI' Tee, Dan
Bervice, D-3. Park Rdd_gwniu s ™ | vl Tiinois. : )
REAL Moneymaking opportunity, Little DISTRIBUTE Vitamins and minerals.
work. Parti T08, Inglewood, Wholesale 1000 tablet prices. B vitamin
California. &uﬂz nu&gmh tia.abiﬁ umnhl.tn.nl:;{n& ﬁﬁ,
m 3 Iron Ly o
ad BI.E&H‘“ e, of mall order papess. | Mineral tablets $3.50. Wheat germ perles
rtunil‘.:lua 10e. Art's Service, I-‘!.'HI.. Health beok, retails 200, Sample
o-prmn chigan., Free catalog, HNational Diet i
E'-urtlind 4, Oregon.

HEW York branch office, under vour
name, will Increass '_rnur business no mat-
ter what your proposition ls. Rent—8$1.00
mmthlﬂ £7.30 {élﬂ.}' ﬂb aperative Of-

Lexingion Avenus. New York.
*52,000.000.00 LETTER."
Just rrtlh:n a brand new mail urd.ur gmn.

WI]W for Ii::’mmn Guet h
60 letter free. Dowpono, 1:1'?
Row Bullding, New York 'I
LEARN Movie theatre Frea
catalog. Theatre Institute, Elm:ra. M. Y,
30 WAR Time 3‘? pages. 10c.
Eﬁ.}t Industries, L Eﬂnuth A0th, Cmaha,

] IHE’I‘RUG‘I‘WE .ﬁ.:rt- books. Literature
E]‘nlo. 0 Coy, Clocinnatl 18,

BUBINESS Plans 6c eachl Hur!uﬂd PM,
14324 North 15ch, Milwaukee 5,

b MOST Read mail arder minunn e,
Armand Cartier, 605A North, Pitsfisld,

GIANT Malil, rxiza cash |deas, 10, Dis-
tributors, T30 Weat Gift, Peoria §, Illinois,

BWAF, Buy or &ell anyvihing, Ynur 0
waord man.i: in “Swapper’s Bulletin™ $1.00,
Copy  26¢c. Co-operntlve Business, P. o,
Box 838, Chicaga,

Dﬂah.lu;hklﬂhtrn HUBIU‘T:.HJ.H%EFEII.EI}%

h-lu.

ANTI-FREEZE, Noncorrosive, |nexpen-
slve, manufacture yourself,  Send Je
atan Betke, Box 690, Borger, Texas,

P]AETIL‘B—M;B.[IB a4t _home without
equipment. 10¢ pound, Perfect castings
and moulds—formula and Instructions—
hbe. hnﬂfak“' 1848 DuiTerin Bt., Toron-

500% PROFIT, PUNCIUNe proo tires,
Detalls for stnmp. Betke, Box 609, -uue:.

Texas,
BEVEN Big mail order m
I'.-nt:u:l- issues, all different ﬂl—ﬂ- Pubtl.-
cations, AUrora 1. Miuw.ﬂ
GREATEST Non-advertising plan in ex-
Istence. Particulars free. Hoffmann, 2740
Coy. Cincinnatl 18, Ohila

HOMEWOREKERS—450.00, 57500, $100,00
Weexl ] Uut'w-d lnstic a'?m En: s,
novel Materi malds, ans
Iurnl-: Barm mtu -

B,
cut, mold model with uﬂl.'rn.tul molding
circular, catalogue hundred new fAgxible

molds §1,00 postpald, Plestls Products,
HIDN Belmont, Chicago.

Oardner hu :

T EATHADRDINARY Opportunities, lit-
ecature, blg mail, 1oe, I.ulm'd: 5, 20 Bank-
ers_Investment Bldg., S8an Francisco, Gal,

TUORN Accounii into cash, Good in-
come; quick results. Mational Collectors,
Newnrk, Ohlo,

right-'

HOW And where to obtain capital. Fully
e:pla.i.ucﬂ.mv htilg.m Iree. Etar Service,

137 WAYH To make mun!:r, In home or

business of you Full partlc-
'I#;rr:_ [ree. Elile Gl;r.. ili Grand SL Hew

BRUEH Plating autfits connect to & bat-
Grood

Ko tanks necessary. paying
hul-n-ua nt hume pht:ln: Lum H- bath=
Axtures "gllver-
hH mirrors. H'n hup l:rl.mw re=
Outits Purnjlhed_ Free boaklet.

ynmetal [:o. Ave, H, Decatur, I
LIQUIinD rifle! BROW- 'lh!t: milti=
m]uf.rim. G]‘.und f.Tn tion

Lifetime I‘el.'l' J'.mr Ko

rioritlos.  Flexible molds, Plaster cast-
Ef' t into the big rnmtr now. Full
infarmation ﬂven :I:ree Write Compa-Tex,
Hox To6, Bt. Louis

YOU Too can lesrn ’imw to make, moid
or_cast real tes. Send stamped en-
velope Box 498, Galnesyville, Texss,

MONEYMARKING OFFORTUNITIES

MECHANICALLY Inclined men — Own
and a ﬂtl'.' neral applinnee repalr shop,
shows ¥ou

Comyplete ustrated couras
how, Welding, cefrigeration,
nu.lr 11-1:[!&!1I !ﬂ mﬂ- bnﬂnﬂh eta,, E

rature. Chrlsty Bupply
‘rl_epl t131 SHE N Central Ave., Chicago.

motor re-

BEGINNERS Mail order ind. local busi-
bmh

Win the war first] Then man

!lth::Eﬂl;uhlf 1-?::‘-3 E:rrﬂ’l{ﬂnﬁs mub Ill like dﬂrdn%mmin'm TaSHMI
- {ta.kn SPAr names
lars frée. ' Bruin's Bock sﬁ Mee Wasns pistes © BUEAL poces " Sprittle. Diates,
lugt:n. Ave. NEHIII.M _“ i 83, Marlen, Insimn
AND ew ook BEes, nidy—
words—300 tested monerm un.l.ueu mﬁsﬁamﬁﬁ.“ el T TR T

setrets, successlul mﬂ.l!nrd.:r pil.n.l. m’—

mulas, wholesala ED .'E'
manevhack l.rl.ntu m lh Puhliut:lnm
213 Comst . Byracuse,

“OET Into mnﬂ aelltn Prepare for fu=
ture. Start sideline business ?]en—-
did oppartunities. I‘uuru\r:lﬂf Fro ﬂ;lu
propositions lmmecf.lu.ul; )

owl Free d.nu.

ressive Magazinge tells

and premium offer. Ehelmsll.n Publishing

Co., Bheboygen, Wiscomsin,____
" BELL ¥itamins by mail from your homs,

Bend M0e for complele [nformation,. We

ehow you how to bulld a profitable basi-

ness, Cayol Foods, 812 LaSalle, Minne-

apolis, Minn.

HOW To get free advertising, to can
atrawbherrlies withoul i:'mll. L II.I Fanil
order magezines, Orark fmrm blr: n list.

Aunt Laura™s eandy recipes, giant oppor-
tunity mail. All for dime. Circulars mailed

dime hundred. Ozark Press, Mountain
View, Mo, e ——

LEARN HRefrigeratlon. Open vaur own
shap. Be |Independent after [

Common edueation |1.|l'ﬂ.¢imt. l'lluntrltml
course slows ]:uw Booklet free. Mechan-
les Bl:huul. Dept. PM, 4701 West Ph:u.. Las
Angeles 6,

AGEHTB—T& mail our literature. Good
Er . Home buoainess, Maywood, 1133
rogdwav, New Yaork.

PATING Mail business—8lamp hrings
Y‘ Oeneral Publications, Ossining.
"HOW To Make BJ.m‘pJe Maolds and Plas-
ter Plogues.” Frofit In ular novelties!
Booklet 28¢, Plastercrall, 1406 E. 43rd BE.,
Cleveland, Ohia.

eep Ane Wﬁf Write:

EARAETUL Bh
Addis A, Eelley,
i s Enl:;unl-m mmm Cao "ii'lJE
men 10 o
m.Lnlt’an, D,

Formula 10e, LaFlant,
Memomines, Michigan.

mnlL wnolaaa.le

i'i"}; CIJ.I.I!nI.‘I!IJ.B. leﬁ

Bervice,
1, Neb,—Es hu:h-d
hRE You lookl :J:mnd.? Wo have the
best plan ever written for the ambitious
man. One dozen formulae that :ﬂt into one

complete plan, It's really Details
Trea. Birl.' Bales Co., Box 325, Salt Lake
City 8, Utah,

LICK After-war In:‘nﬂsr Start own bus-

lneaa h.um-e. afllce, ooklet d.uu-ihln.-
ction of 137 au-ted PI:. Iree,

Etlw Gu.. ﬂli Grand Bt.. New York.

AMATEUR And semi-professional l‘rlJ!-T.l-
and carteonists, in on |.1:r n.h L
mp‘}llmn. Box 4A, Woolsoy

MAEKE Your own Flexible Molds, Stat-
unry. Art Goods. Novelties., Artificial Mar-
ble Flooring, uid Marble. Literature
Iree. Kemice, 2-M, Park Ridge, 111,

MAILORDER Income, Huund.l.mll:rup -
tunities. Particulnrs stamp. Moo ﬂﬂn,
273D, Lancaster, Ohio.

VITAMINS, Minerals, conecentrates,
wholesale! Dr. Adams, Box 128, 532 South
Vermont, ]'..ul. J.n‘z B

EARN Money evenings. copying and du-
licating enm‘ﬁ: :i.rbun?i 4 J‘i‘ﬂ' tlsors.

Adservics, Wlam.lln.

TeasH! l-lbn cash | 1000 quarter
p‘ulllu: au roﬂt circulars with your im-
E'rl erett Hnrrl.l 1513 Brodiey

Treat, HI.II Point,

ROADMANS' u;ida how to make
man while travelin ¢1M Tustrated.
Clre dlme. tsmann Books,
1153-FM, Milwaokes, Wisconsin,

FEBRUARY, 1944

47A



& BOOKS, 15 Mall arder publications,
25¢. Thomason, 857 East Jessamine, Fort
Worth, Texas,

MAKE Money at hmu
rience nor hmi’n
ameak, Box 1436 [l
THIQUE Homework anldh.iL‘lu, D=
talls, stamp. “Woodcralt Projecis, 1320
Lindsay. Galnesville. Texas.

10,000 MONEY MAKING Recipes, formu-
las, instructions, §1.98, Gh-ﬂ.ﬁa Crabtree,
Box 121, Newport News, Vicginia,

WAR—Peace, Spare time home money

mnl!. No ex-

mnluté {:]:ul:eul.tluns_ Charles, 1T AR, Nor-
w

E"."RN I.-ud!nr mail order magazines—
lie, ""Novel Enterprises.'’ Rl:ni:l a0, Nev,

GIANT Hmh Ge, magazine oppar-
tunity mall Iree. Harvey Tl:'.“li'[v: nl:tﬂl-l.'l!
Indiana.

T BIO Mall, samples, magheines, money

dime, Edward Lan,

. Honolulu, Hawall,
ﬂﬂLD.EH led.s for toys ﬂluntrw:d
e, Henry Schiercke, Cthen!

SEND Dime today. Start du'llnru :.lwr

way., 20 money making items, “Koln-
koaxer'' mds, magaznes, formuln  and
mail one year. "Ghunhl.ll.”

mammaoth
310 Bo. Marengo, Pasadena
'D'P Tao 55,000.00 !I-'HLEI.! h'l-l-'h '.‘l-‘ﬂ ILETES,
Plans §1, ""Tenacres,' I208-M, Haol-
Iywood. California,
MAILORDER Business of your own.
Dwtalls, samples frep. 300 ways Lo esrn
0T 25 cts. ?H,I.IIH. 436 M. Y. Ave.,

IF ¥You want to swap-buy-sell anything,
send for S'I.i 8 Guoide. It's full otr o
rtunities, oo‘éu Bwappers Gul :.‘1
10 N, 8t n-.-ph vansville, Indiana,
GROW Dwarfed trees few inches hi
Far raelf or sell, Instructions 1
Charles McOuire, P.O, Box 628-0, Seattle-

I, Wash.

REAL Manufacturing formulas, Lists
free. Cummings, Chemist, Cordon Ave.,
Byramuse, N. Y.

T — Latest, best. Analy
Literature  ires. Balfork, Efﬁ

Building, Chi .
AUTHENTIC %!’ﬂﬂllu’ P24 pages (L-

ey P B0
r L5 ] =,
nm.t?:bd or 0.0.D. l:nruln £2.35).
m“ﬂl HBrown . Chest-

CHEMISTRY
.nBDHﬁTUR plies &t Iu ﬂgﬁn
] ]lh Hal nll.l.l ggmuﬂ

H'm' Ave., Chicago
NN'A_ MNew Idea
{.'hmim I:I.t: iml ap

Eﬁ)ﬂ‘ !w nd
Il.u'c an :\et,a.ll uu.lnm

HI:W Ym'k

LUMINOUS Paints, five colors ph
u.uen; £1. nﬂ. Five lluuruuut. §1.00,

g:.
‘Dgu lamm. EIIIE—

mer '.l..;born es (P),

i PAGE .ﬁpplntu.l cal amt for
Tee. Chemicul catalog, 10M R, 264,
Laboratory Materinls, 7321 Vincennes,
Egl.ﬂw.

FECTROECOFPE gulck chemical
l-nl"-'l'rlil- EL.BD, Rutﬂnr Bons, Camupbell,
Laboral |
nhem!mla fur Lnd W!‘J' g
prl'n experimen !:mn-
lete chemileal hbnrlt,u :enrice-

correspondence sch l Enml.

e for free 48 catnl
Eﬂd AP ng'.ent ﬁfﬂ Blala iﬂ
PP

l:l.Bm:.ﬂ A
“E,h ope Ave.,

AGENTS WANTED

tar,

~AGENTS, ﬂ-lﬂ.uwn. home workers, get
pew offers, We send names everywhere

350 lists ri. Hudsonm BService, 1473
Broadway, New York.

15 HCIHHYHMHNG Plans. Home, af-
fiee, Own business. Free [nformation.
Kational Emerpriau 815-N Douglas,
Hashville 4, Tonnesses.

TOET wour mail order starb % 111
the National Mall I'Jﬂlrr Gui]d. Ir.-j' tel
Ew 1 fucta—what sella

ra Inr mail and how In

{ mpu every Ilﬁp‘ of the way., Send
for full infarmation. Mo ohligation. A. J.
Bhutt, P.O. Box 269. New Castle, Indiana.

WRITE For bi age actual sample
fabrica and styles lﬁfuuulr free: dresses,
Hnur-rlr.‘. h-ﬂdu . shirts, etc. Take orders.

Commissions blg, Send no maney, Write
for your free line boday,
ny, Dept. 3804, Cincinnati. Ohlo.

AMBITIOUS School seniors—oell class-
:m-ntu the *“tops’ im graduation name

Best commissions, Pree cacds,
Mml:l.en gung ke wluﬂrn. Hurry!
l:rnnnnu Box  235-L, taburgh 340,

Fen
53 !ck les,
wholesale or direct; llnri.{ rof "‘;1:3-

Killer,” 108 N, Franklin, ﬂ‘rrnmse N. Y.

m.s Extinguishe

T BOOKEEEFERS Earn I:I:i:II:IETr ak humn

Entms: Journal l.'-l-'l-I-Tl'l.‘-ﬂ. Ellls, Cedar
ove, North Caralini

T PERFUME Imlrl.u:ttnmt furnished. Start

mall order or local business. Particulars

free. Dr. Abell, Parkway Bldg. Pasa-
dena, Calif, 5
ISH Your own Hand-

e 5 v ﬂt‘lwd 11las=

lum.e “CE!“ :‘urE‘lt‘.,llwelmn L “iﬂ
S LY 1 e seman
JoLTAT Metascionce, Remarkably drag-
Unbcuvvlmhﬂalauélbmﬂrmuﬁ
Metascience. De Land, Florida.

MOMNEY By mall—Descriptive literature
—1e, ""Movel Enterprises.” Reno 21, MNev

EARN Moaney at home! Thousands dnt
"Home Worker Magazine” tells how.
Sample, 25c. Bilzemore, Box 7, 4917 North
Kostner, Chicaga. =

KENACK Of making money ln any busl-

-ﬂ.nl-l.l.

ness, Job or profession. Mo se Easily
mastered. We uhw&- 'hu- armation
free. Baotier Sales l!l-ux a5, Sta.

E, Clneinnatl 18,
FORMULAS, FLANS, ETC.

“LUMINODS Palnt™ shines in dark.
Enaily made. IW other formulas, plans—

all ng course (X0 :nrmu-
las) S1.00. mnre l:ﬁl‘ mirrors, Im:m
20c.  Ideal Service, 3 Park Ridge, T i-

HTARVE The squander bug.
with savings, Thirly Ways o

Bui:r
Ini.'l: ng l:]ul-
lars do extra duty and for

-one ingredient

formulas, dl.:m- and selil addressed stamped
env - erelt Hurrh. 1613 Bradiey,
:ﬂm: mt N . O, o 1
Fast & products. No ma-
“Chomist proved Pormulas,’
thﬂ;aauﬂ free. Kemico, 15. Park Ridge,
inois.
FLRMULAS For profitable produeta.
Lists free, Viggiana, Chemist, 6386 Lad-

RO, Fil_!.ihl.‘ll'll'l.. Penna.

43A POPULAR MECHANICS

AGENTS, uf line Inr::ludjnl food prod-
ucts. Fast se ‘bargain
deals, Low prices. End r.'.a:'n' for blg out-
fit effer with I'l:. Ho-Ro-Co, 3776 Dodier,

BL. Louls T,
BELL 50 l"ur il 1] n-uml: imprinted sin=
ery—Iree samples, Odd ecards 2lhe
Fast selling Ilna uru’rédn{’ eetml: t:a.rd.

l-

assoriments
ecinl tl!l!'l!"l.' New Enl—

irls in arrru:e Bp
Art I"uhh-ihm Horth Abington, Mass,
hujtf llgﬂ“-;gmnfzg]-l}%l;
E'{de ones,  Commissions ad-
:I'IH'E We deliver, collect. Bample TxB
F;w-ld 81, Condon, Box 157, Upper Darby,

“IT'B New! Sell Oowers that glow In tha
dark. Baleabld ummgla Tie prepald I'rl.u
list with sample ﬁuu back
ll].a.riai'llcf. Elmecraft, EIETE Beeley, Chi=
CHED

LIJH'IHOUH- Puint ishines in dark).
ij:lt.lbj.e seller to thousands of homes,

offices, and factorles. Detalls,
Wtrﬂ 870, Baybrook, Connecticut.

SELL Dresses nt ]nwtrnm “Hundreds
sensational bargaing.  Actual snmples fres,
Bend dress size, age. Harford, Depl, A-363,
Cincinnati, Ohlo.

NEW Bolidified h:ln-::k t ne e snchei holds
lad perfimes,
retalls for one dnlla.r ml discounts,
Write for details. Lynne Urquhart, Cedar
Grove, M, J,

BTRANGE “Dry" window cleaner. Bells
like wild, Repl,a.m mm& ?n lquids.
m‘p sent on

lrtnrlrﬂil‘!lire 132, fﬁlﬁmﬂ Ohla

HUSILVER Sillver plating -ml polishing
liguid, Rub on with cloth. Cleans, silver-
plates, polishes, by ruhlxl:n on.  Renews
ullremh: welry, Instruments,
automotive trim. ete Ill'a new, $1.00 bot-
tle postpald. NuSilver, Aurors. TIL.

MEDICINE Men. Write today for prices
on our tonics, herbs, llemh. aintments,
tablets, soap, vitamins lquid or tablets,

thi d thin vod ot low-
:fnrp NE R uvm 'ﬂm n It
ﬂin-nlnnnu 2, Ohio, Dept.

ﬂt‘l‘l’."rl:l.l A.\'E s
P,

BTART Your own business on our eap-
ital. .M'IM: your own bass,
A b T R
on credit, 2300 home necessitles. ﬁ:mllm

Tl appOrtIbity 16 OWH pleasant. praAtan)
hm-an backed world wide lnd
Write Rawleigh . Dupt. B-U-F
Freeport, Il

CALL Om friends with greeting card
assortments; Easter, birthday, other oeca-
slons, Personal statlonery, gilt wrappings.
Big profits, Experience unnecessary. Sa
Eﬁhﬂﬂ approval, 'Wallnee Brown, 225

Avenue, Dept, E-4 New York,
M Lincoin oporated o Aaloon.
We have ro uction of license issusd

will want one, mple, agents prie
cents, SBelect, Box T4, Littla Falls, N. J.
POWERFUL hﬂdﬁ{umthelill Iélburea.seu.
mileags-power. % pra UAFAN-
teed. Thermodx. Peoria 4. TIL

MONTINM EHTB H‘-urk:ru Hln.Lmnltm.
wan

Ouaranteed.
.ItheIth GmEg Bt Cloud, Minn.

'gj.n ups. Detalls free. SBam-
ﬂq 101:. .n.i umliil cts, Haller,

GREETING Card assortments. Everye
Eaa' and birthday. 4154g Fifth Street, Phil-
adelphia #.

AMAZING Moneymaker., “Ollette”” en-
mw:m Ifrom any hnm. Just take or-
We  deliver, ents cleaning up.
'ﬂ'rmr quick. Wh:ltu ® Artists, Box 18,

-Tlchun Heights, N

AGENTS Wanted Inr Bpeedry Brush
and 68 varieties of Inatant dry inks.
Bpeedry Pens you cnn write on a
puch ns paper, cardboard, wood, [
lophane, ete. Ink dries instantly., Cuar-
nnteed wl.u:rprmf Bix different colors.
Other Emﬂir; natant Dry Inks can be
used on any fountain or stamp pad
Every office, Inctory, shipping room, sc

ns
ith
surface

& prospect. Enﬂlt Eet $1.85. 'Write for
leaflets to El;-u ?' r:ta 18 Rector
Birest, New York N:i'

BIG Mone

taking nrd:rl lhlrtu. ties,
sox, pants, [ackets, sweaters, shoes, uni-
forms, ote. Sales equipment free. Expe-
rience unnecessary, Nimrod, 4033-AN
Li . Chicago.

PLATING Outfits for au . FEfage
tors, Coomect o o batbe Mo tanks
necessary, Free booklet an pnrﬂwll.n.
Eu‘nmul‘.l.'i Co., Ave, N, Decatur, Il

CI.UEITE Territary fre -
Lely o I'.Iu.hl.lll:lag.ul:lhﬁ.
Hnil.a.l.d_ Eﬂ!i ourth Avenue, Los An-

geles 8,

AQENTS: Stam OAMES o0 kst~
key protectors. Sam check wi E’ﬂwr
name, naddress, [e Stamplong ou
Emblem checks, check-fobd, name piates.
Ex.ré Mfg. Co., 303 Dwgraw 5t.. Brooklyn,

articles,
Free directory. Maywoode, 11833 Broad-
way., Mew York.
PLA'\'IHG Ihrd pnme. I507% h-mﬂi.. Bam=
HBox B43. mnm .

WHOLEBALE Bourees, 500.000

“"MAGIO Clesner and Inmdrhaunp deal,
B a fi I kst

go._
ExGELLBNT Sideline rm.'pg:lnﬂnu snles-
Decaloomania n In it
qumtlm Also, ml.‘l.n
g

initinls on autamobiles, Pru

;!Rnlw." B3 Washington, Hnﬂm
AGENTS—300% FPrafit gold leaf

window letters: stores and offices. Free

g..m Inchmu.lllc Letter Ca., ll.‘ll B Morth
nr

ter  and
mntuagvm lotions, &8
ucts, [nbels MEH Ty

.ﬂnmtﬂm
E-20030 Russell

Rﬁm

lt
" ELITE Collection contains 137
starting own business; home, office.
scriptive bunttut free.  Elite Co.
, Mew York.

H I-E!III GRADE SBALESMEN

BELL, Warm leather jackets to friends
nelghbors. Make money spare or full
Hme, Alss ruibber ralnesats, 200 sivles
shoes, Bam Ia outfit free. Experience un-
DECEEs ! nson, Dept, M-I33, Chippews

]

; ST

Box 392,

far
2

BALESMEN: Have real money
opening: Flia mm I'Il' Pcm,:r

ve firm,
Ballas, Texas.

Hundreds

;ui.



ADVERTISING Book ma
ica’s 1 t mnuiuw
Lok ma
wales
Cony

tch
reenwood, Dept. M-2, Chicego,
AD'E"BRTIEI'NG Hﬂumn—ﬂaw complate
line calendars, nmuiuuaqnua ncila.

ducera,
Klein Advertising Co., mmr Nlinals,
AQER. Educational mem-
b pa. Mechanical soclety, Blg per-
CETy Permanent. No travellng. Oliles.
Afrmall hu.r lﬁ“ﬂﬂbﬂ. Koble B, Mar-
l‘.l.l.'lt 610 M Pwu:;ml 4, Dregan.
BLADES—Best . - factory %lel:&
Detalls free.  Ace t:’:. Buffalo,

HELF WANTED

EARN Profits in :pcn'n time by recom=

monding technical books to fellow workers,
ert.e Im' details to E. Kazk, 330 W. 42nd
Bt.. New York 18, Now York.

MEN 20-456 ¥71s., t0 work om Tnilroad
rail munkumlm cars., Thaose under 38
must be ft deferred, Job entalls con=
stant traveling, Electrical-mechanical ex-
perlance arraﬂ. Alsp stewnrds; snlary

|I.1.l all -:fq:l Those now In
nut. conaldere
ments will be made for
w_in your wicinlty. Write
ull detalls to Personncl Department,
%p-umf Products, Ine. 1505 Willow Ave.,

pboken, H. J.

EDUCATIONAL AND INSTRUCTION

“HOW To Break and Traln Horses"'—
A book every farmer and horseman should
hl.‘l"t. It i HE!. no obligation. Simply

r.i! Sechool of Horsemanship,
DEEL lIl]!. Fleasant Hill. Ohio.

WELDING—Electric are. Learn proflt-
able trade quickly through Il:-t-ﬂ.li prag-
tiee. Individual weldsr instrustion at
bare ccst of materials. Pull particulars
free. Valuable welding lessons book Bbe,
Hobart Welding School, Bax M-1433,
Troy, Ohio.

BIﬂ'EZI’TIGHnL Opportunl ty. ernte

a collection cy=credit burean. lek-
learned. l‘i!' mlh: 85,000 yewrly, up,
rite Cole Associates, BSyracuse, M.

WRITE .Ehnrt stories at home for 'pt!u-
ure end profit. Fame, riches and happiness
of achievement are rewards to be realized

students who acquire testod tmhnluun

et free booklet from Ilumu ﬂud:r 5 nul
with 50 years experlen Write n.{
Blackstone-Sprague, DepL 101. 309 Morth

Michigan, Chicago 1.

GET “Bet'" now! The wartime jJob
“hoom' won't Iast forever! Then trained
mn will get the permanentl jobs that pay

Len.rn relrigeration, alrmﬂunmng
etacl:rum‘,hnim alectrical engineer
dio, eleotronies, welding, inspection, Etl-
Hon course wnnuﬁ low tuition, earm part
free.  Mlilwnukes
Box 044, Milwau-

e I'I.IBI 1: ook
Bao En.s neering.
kee, Wiscons

A.RPEH'I‘E Poreman can you flgure
elevations? PFor nn‘rr five an.Inna wa teach
youl In one of two lessons by mall,

E"
i1
EF

ga
E
4

lder's - Toples, Bu M
Arts B-uLIdlr.lr. 1117 3nd A'rr.nue ‘Seattimi,
Whashington, ig

WHY Don't you write? Writlng = nrl.
l‘!.urim. lrl‘.:l.clu ete., will enable B
*""‘m“"“;'f the v’i"a%’;‘:‘eﬁ'{fnh“r’uﬁ

ch you to w
m—h:r Free ““Writing Apti-
tude Tes Ih whether you possess the
:undnmenta] qualities essentlal to #ue-

peaalul I'rl.tl.ni Write today! New! T
Institute of Ameriea, Hul. 5'1‘1}-5.
P:rl Avenue, New York 1

o §26-836 week

i o %
o, i s o
¢ Dapt. E-1, chl.m :
LRENT C Swlng ﬂﬂldr:u.—m:h
them how to listen, think, remember, and
concentrabe—with our set of interestin
6, Bpecial, aniy 8100 postpald: K eliogk
R TR o AR OreRon. :
PLASTIC Enlim‘.-ttlh: ays well. Home
COurss, t. Easy tarma. Fres
rt. Ohtn Imtttut.: of Technology,
Box P=141, Greenville, Ohin,

I:IR.AI'TBH:EH In great demand now.
Learn easily at home, Monroe Institute,
PM-1, Alton, Tilinods.

ENJOY Health, chprufmrn:' ul w
rabnt, Free health book.
2154DM North 5Ind Btreet, .Il:llwiutee
Wisconsin.

EE‘

tr.u.lu.ed
hqmt.‘.

LET “Oold Ahead” guide you to sue-
cess. Details free. Personal BEL‘tr_rmE'nI.
Bervice, 510 E. bth, h, Long Beach 3, Calif,

LEARN To r!lﬂ.!l_ !'ul.l. “wlll be 1 ]J.t.ﬁni!:r.
healthier and more successful. Write Re-
lax, 506 D Street, Petaluma, Calif.

USED Technical mnd {\d.l:tnl'J.n:n:.ll hooks

L, eold, rentad. Cotnlog free. Edu-
mtl.o._ng]_gg:u_.}_mnge Henagar, Alabnmo,

DETECTIVE Ti‘&ll‘l“l‘% PI:Ll!I!I:Lu E:crr.-t,
Bervice, 1817-B North Hennsth, Chleago,
ﬂﬂmla.

“"RADIO Enginecering, bropdensting, serve
lcing electronies, aviation, marine and
police radio taught thoroughly, All ex-

enaes low, Co-educational. Catalog free,

alparaisao Technlcal Institute, DRept. R,
Yalpareiso, Ind,

EDUCATIONAL Opportunity nt sonsg=
Homnl prices. Trode books, home study
courses, Information {ree. Spencer Pub-
lln?un:g lﬁnlm. P.O. Box 2721, Los An-
goles. Cnlif,

CARFENTERE, We teach the ateel
gquare In fve easy lessona by mall, IU's
really fun this modern way, We are the
authors _of the Bullder's Topies Steel
.Bqu..r: Book., You will ngree it's the best

on the steel square over publlshed,
H!m]:lle- and non-techndcal. Actual phote-
grapha are used. snd with our coaching
every carpenter has a chance to bebt:.-r
himself for the modern post-war houses
to be boilt. Write today, Builder's Topies,
Buite 632-30 Medical Arts Blde., 1117 2nd
Avenue, Beattle 1, Washington,

LEARN To asing beautifully through
modern  vaiee eculfure,  Literature free,
Ferrls, 31TA 8o, Hartford, Bremerton,
Wash.

BEAUTIFUL Penmanship — Interesting
[ =time eourse, Hotell School, 33 Mo-
hican. Dobbs-Forry, New York.

Go0oD “*Used"’ educational books on all
subjects bought, sold, rented. exchanged,
Batlsfaction guaranteed, Complete de-
tails and B4-page lllustrated bargain eat-
nlog free, rite Nelson Company, Depti.
208, Chicago.

HOME Study course, drugless therapy.
Fres literature. Inst. of Drugless Ther-
apy. Tama. Towa.

DRAFTINO—Design, Busprint readin
architectural, m:mnrtul.lcnl mechanicaf,
electrieal,  tudio, ship B ical,
alrusturu.'l building =::.|mu.l!m; architect's
surveyor's, englneec's leenses. Monde
Imstitute, 23!:!. fest 41at, New York.

“BHORTHAND In ten lestons, Ba.mp]n
EEE'YWIF Bystem, Dept. 444F, Syracuse 1,

WRITERS—I{ you want to ba more suc-
cessful, send for *““Writing For Profit,”
and learn how. It's free. Writer's Cor-
respondence Club, 30 W, Washington, Chi-
eago, Ilinois, ST

REFRIGERATION Service course, 34
illustrated manuals. Hooklet free. Me-
chanics School, 4703 West Pico, Los An-
Eelea 6. Rt Do

E.ﬁR‘N Certified Grapho-Analyst degres

ing hn.m:lrntlni Btudents report
earnings up 1o $1.00 an hour spareiime,
£75.00 weekly full time. Graduates In em-
ployment, credit agencles, police depart-
ments, couris, business and in Prn'nta
practice as personal prnhlr.-m and vocation-
al ndvisors. Fully illustrated Orapho-
Analyst and 3000 word f{llustrated lesson
Institute, Box 1150, Joplin, Mo,
USED Educationnl books on all subjects
pold, rented, also bought and exchanged.
Moneyback guarantes. Write today far
free mmlnLlnd detalls, Lee Mountain,
Plsgnh, Alnbamn

HEW Writers wanted to re-write ideas
in papers, mm.ilh. books. Splendid
opportuni to “break into’” proftable

tlni ﬂc &. Ii.u:-h Eewu“d for free de-
1‘.l.'| "8 Ben'i:l 21-F
Euuth ﬂm‘enth rz] Et. Laouls

“MEDICAL _Laboratory m:hmmm In

ﬁlb demand. We traln you in your spare

e, in your own home. Yaou can prac-
tice whi:lt' atu:t::lr&g ‘Write for free cata-
logue, echnical Institute, Box
iTE-E Jluuttn, ‘Texas.

H.ﬂ.TH.EIL!.TICﬂ ulmmer.m. ajl:ebra..
geometry, trigonometry, calow :Phrui:s.
refresher, pre-inductlon, Hm.ﬂ.: Insti=
Lute, 330 W&ut 4lst, New York

CARTOODNING, COMMERCIAL AR
SHOWCARD WRITING, SIGN r.mruim

”3.1 TOONING. Learn quickly at home,

mcters Instantly, Prep
cartoonists, Complets course §2 835,

free. Nationel Artists, P.Q, Box 4248-
Dalles & Texas.

EARTDDN'.I'NG Easy method coarse—36
lessoms, 500 illustrations, complete §2.00,
Sample lesson sheet {ree, Home Instruc-
tions, 3458 West 116th 56, Chicago,

BARGAIN—Books nand courses ﬁ
urt subjects, Big illustruted list frec, A
Book Bhop, 2315 Casa Ave., Bt. Laouis

" POCKET CArtoon course, 23 euar er-
sons In eartooning, prepaced by a nation-
ully known eartoonist with maore than 20
yenrs experience, Mabled poatpaid on re-
celpt af In eoin. Bnack Pack Com
34 E. Oeorgia St., Indisnapolis 4. Ind.

~OARTDONING Course-—30 [llustrated
lessons, over 500 skeiches., compleie §1.00,
Montes ﬂtu_q_:_L_g_ Box 882, Pasadena, c:nu.r_

pliks, Laugh producing
L. l]ﬂ CB“I‘EE' 1o, BBJﬂ.I. The

t_gunl.sl isconain.

MiH Frmtlublu cartooning. drowing
or sl.m'rrltln inexpensively, rite John
Warren, NS mith, Spokane, Wash, -

YOUR Ad in this space Will br AMAZ=
ing resulta, I'Il prove It to youw. rite nk

onee for interesting information. F. W.
égqt;mug. Room 300, 200 East Omtario 5L,
cago,

BUSINESSE SERVICE -

TACOMA, Wash, Your business and

rsonal mall recelved and forwarded daily

L0 per month, Single letter 10c, 3—he,
T—&de, If you don't want others to know
whers ‘ynu are,
Box 1

try us. Leiter Bervice,

NEW York mailing service, Bus
i ﬁ?“““#uw“#ﬂuﬁ’ﬁﬂ'ﬁ“m“’ém'é
mun
01 West 145 St.. New York Gity 18,

'n'l:f:ll'.'lﬂ. Mail forwarded dn.llr. §1.50 ad-
hly, Letiters ds If addressed

nnd stamped, mailed I!mm this address
& for 25 advance. When trnml'nrred whar
notify more than one £
duration: Bax 1024, HE:IJMHM!.'HIE M. !},
The Carollng Ee-rvlce

" OREAT Fun. Make believe
Mew York, Chicago, Miaml,
Montrenl, % cards sent, you write, Teturn,
I mail 35e. Letters 15c. Receiving, far-
warding. Agents proposition 25¢, Same-
ples, souvenirs, big mafl 10e. Commizsion
E:::q};mﬂ Ha-l.bur. 436 N. ¥. Ave., Brook-

USE Our Waal:lina'mn
your business, personn] mafl, Complete
recelving, reforwarding  service, &2.00
monthly. Howkins. Five R-undul.'pﬁ Flace.

HOLLYWOOD. Movieland preatige mail
address. HBusiness and personal mail re-
ceived and forwarded daily. Omnly &2 00
mnntil:a‘ Htri Ennls, Box 67, Holly-
California.

WE Callest notes. Accounts everywhars,
No charge unless cted. May's Coliee-
tion Agency. Somersed, Ky,

ADVERTISING AGENCIES, LETTER
WRITEES, FOR ADVERTISERS

SALES Letters written and mimeo-
grophed. Mall campaigns planned to com-
p'lve'lr: detail. Estimates lurnished. Sam-
E[I:u. Mohawk Bervice, 4718 Cedor Ave.,
nmmond. Indiana.

" 24 WORDS. 30 News pr:rs $2.00, Good=
all, 37 Gardoer, Vallejo, California.

18 WORDS In 100 wsutl.l.m §4.31, H. 1.
Darnell. Jacksan, Tennesses,
CHICAGO Mail address, Your business,
geunnal. maltl received, reforwarded daily,
hs §1. Oenernl. 30 West Washing-
toin. (Established 18910)
ADVERTISING Preparation counsel,
?{Jlﬂﬁ. ==r'|'1-¢l:. Boyle h::nw. Clinton,

-i.

Ml are o
ood,

D, C., office for

MATL- DR.DEH “Or agent ad ::tuh:
1,000,000  families throughout
Gtates §15.40 imch. Nu“plpur li'l!:].l'.‘l-!
mailing-list, rate-back, free. Chicago Ad-
vertising Agency, 20-PM West Jackson,

" DRUNEENNESE Is o disense which re- | SDIZREC.
Eponds to treatment. Medieal =kill plus EDB.B!:EREIAL Arl:. advertising [Iig-
human sympathy prove :um!ul with | trations, e-mark, Ist-
ligquor I-'nd TUR Ccises, !I.'!l-ﬂ exXpEri- terhead ﬂ&' lll dﬁl il'l Rmﬂﬂ:
ence.  Wrlte for free hu-ul:.l M. Nel- R‘ ces, Baker Studios, e, Dmaha,
son, The Heeley Institute, D'Iluht I, braskn, s

key flttd t-c.nui-lil.'lﬂ o id. I'..ml:]g—
ng. [
Hi-th ﬂ'l-'gl-dLn Texas e

WTISE: 34 Words. 149 news
o T Ry S

CATALOG Of ]:uelpin.'l books free.  Bend
name and nddress. Popular Mechanies
Press, (C-ﬂ}. 200 E, Ontario, Chicago.
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vertising Results For
Agency, 3303 Dodge, Omaha, Nebraska,
INCH Display ndﬂlruumcnh. B0 maga-
zines, year $15, Wood's Popular H:nrim.
Atlantie City, (M, -I.
FREE-—HNew Advertisers Rate Guoide, 44
ages, Includes everything. Lowest rates,
. H. Brown Advertising Agency. Mer=
chandise Mart Chicagn.
ADVERTISING Placed nll moguzines
newspapers U.B.A_, Oanada,
Fres service, B-puge cutul
Advertising Agency, A-1E0
Chicago. ——
PREE—"‘AII:I.:I.HII: New Book''—
Prom Classified Advertising.'
I'Id what to advertise. BE sure to read

I.dvﬂl.l.il.ni E!m-!mber—ir.s freal Write
for your nsun Classi-
fied Adver Enst On=

i u-.ri
tario Street, c?lgicnl:u ﬁlm
TYFEWRITERS, DUFLICATORS,
OFFICE DEVICES

FPRINTING OUTFITE AND SUFFLIES

FPRESSES, supplies, r. List

3e. lﬂimu.%ﬂllpfi ?:m

E..-Hnd .mf;'f uwuun, !:a.mgnugiupﬁl-li
EBSIONAL Stencil postoar posteard prints

£r, m&ﬂm t.il postpald. Challenge

Al hnnn.e.

Cincinnati.
he 1oa will bring

pressed,

. Poiffer Company,
Hewark. J.

ure and suh-_:ﬁ?;.

Columbia S,
INEXFENSIVE Homs-made

press, Detalls !r\aa. Hovelty Shop, %ﬁﬁ

ville, Loulsinna

" PRINT |
L& cal

and lies. Bend |
Late

Outnits
Dimetiaind ‘ool bosk " Kels
Well Me Meriden, c?anu.. .

TEED Presses. typs, lies. :.m.u e
Turnbaugh Berviee, Lﬂ!‘lﬂl?

FATENT AT‘I‘I’.}'RNE'!E.

PATENTES, FPrompiness assured, Wil-
fred E. Llﬂlﬂn. 184 K 856, N.W,, Wash-

OFFICE Machines, hllrmrrnﬂ'l
Eraph, ad machines, Bupplies,
l:ﬂﬁ quirs 3 ink, Ib. £1.00. Free lit-
eciture, m;ddflrl.ph King. N. Carolina,
£1m.!mmn-a Dictaphomes, folders,
ressograpli, other affice md’uw Ho
g;_tlﬂru_-r l!uu:ht.. sold, repaired. M.
LaSalle, Chlea
Bell- tmd.lnfz mub?

rinter, cample
All makes dupl :ufp Literature
fres, Pitr.shu.rlh. r,:r Iy, 336-R
Fourth Avenue, FPi m,

REUBBER ETAMPE AND
SUPFLIES DI‘PIEH

slen-

o '-Fam'rnmnc
it-l:nr.'ll post ﬂ.m

ONE Line 15¢, 2=—=308, 3—350. Lamp
Works, Auburn, Nebr s

""ONE Line 15¢, two Tne 25e, throe lines
35e. Excello Sales, L E.
Ehreveport, Luu!lilnlm P I

"4 LINES 3bc: Cushioned, indexed_ 35e,
'-B:Ii:nlturen $1.50, Blamprife, Wauwatosa,

KN‘GB Handle, cushioned, 3 U
og. EBiamp \L"vu:rh Emd;trparaﬁﬂ.m'

FRINTING, MULTIGRAPHING, MIMEO-
GRAPHING, GUMMED m'ls!l.s

FRINTED Personal stationery, 81,328 box
up. Large varlety, snm&lm free.  Agents
fﬁ“"ﬁi‘, Churchill, 105 Mountlort, Boston

cards, circulars, $8 98;
sus Al nnntm: low
. Harcis

5000
em'-elnpﬂ slips
Samples, Ooodprint one

r_g‘l."l.

1000 215 LABELS §2.50. Pricelist,
%‘EI}H‘E'EM Columbia El.rnel. Newark 5§,

$1'00 peaigala. Bemaes e, 967 L T
¥
exelt. Poiiade adeiphia 40, PeAns.
1.000 BUSINESS ( {-'lr'd.n ralzled lettering,
$2 46, tage pald, Write copy plainl
:Pr!u 417 Ba. Dearborn St., tﬂJ—-

NUSINESS Cards $1.00 postpaid,
Balesman's diseount, wmnnt%xrm,
Michigan.

31.50 PREPAID, 124 Leiterheads and
135 envelopes. Bam Wilson, 5423 N, Arte-
slan_Ave.. Chicago, 11l

“"LET Us he
eeds,

1p ¥ou In all your print
n Lowest prices. State requirements.
Printing Service, Bax 5450, tropaolitan
Biation, l.m."mjtlﬂl CM
52,00 P‘DHTFJIIU 200 Bl ‘Oood bond
:Irlr.erl;:a.# and “E_ﬂ"';;"'grﬁ “m%
poatpal ro uots,
4. Punnul-l'nr.r Pennn. e
0 EMVELOFEES and letlerhesds
t.‘fuﬂ ‘!'ul.l Press, Pottsville. Penna.
M?ma—mttm ricoliats,
formulas, Instructions. il s,
Lewm's Letter Bhap, 110 Stanton. Detrolt 8.
PRINTED By photo-offset any form or
any piece of Utersture that vou have.
.P:rc: r 1.|H}D l,—ﬂaﬁﬁitHﬁlsu‘;!D B '.%l
EB p—
:m.ll ri ting. Om tity lowest
Ermm"’ Wile Toe quotations. Dear:
Itho Co., Box 58 rhorn, Michigan.
BETTER Grade printing rumtble
ﬂslimn.m m anything. Eeccmomie Press,

Eﬂl‘.l 45#4"# NI:I"H. Line gummaed stickers,
Bhie, Moritz Printery, Baginaw, Mich,

50A POPULAR MECHANICS

Inglon, D

IR\’INTDRB: Learn now—wlithout abe-
ligation—how to protect and sell
'I':'.'I:I'l-lnh-. Becure free “Record

Ha
Attoprneys, 4185-B Adams Buoilding, Wash-
Ingtan, D. ©,
PATENTS Dht.l.ltledi. selling service, in=

formation, I‘rm Labiner,
“"urhl Building, Hn'l'

In'rnrmum on what
do first toward securing a patent on ml:
El‘ﬂltlm Is of vital Impurmm:e .y {a
tlon™ and “"When and How

Your Inventlen' ' —iwe \'B.'II.I.B.I:IE, rt u.
lustrated b 1

| a lobt maore, E-Et. this
together with

nt Attor-

neys. gs:-ﬂ Merlin Bullding, Washington

INVENTORS: Learn now—without obe
ligation—how to protect and sell in-
ie:ntinn. Becure free "Record of Inven-

form with instructions rlur making

dilclmru and mthl.ﬂ'lms date of your
Inventiop—and npew free book ““Patent
COuide rm.- the Inventor,” containing come-
plete Information about patent procedure
and how to sell 1nwntl.un: |‘hr.|r.| lllu.ur.n.-
ticns of many su 1 inve over
150 m m-urv'amun.r.u:

may be ﬂTﬂ!" For prompt

Hurv Jacohson, red
ﬁ.‘wmﬂt ::IJ.-E Adarns uu:dlnr Wish-

E.;!.H =TO=-FIND Technical information,
books supplied. Bpeedy., Write Wellers-
dick, Box 303, Thomaston, Conn.

IMVENTORS! Have you :nod tentable
{deas? WHI.ELII Metalerr, 11 L 42nd,

Now ¥
: Hew military and com-
mercial Inventions urgently needed by
manufacturers, Write i-ur particulars.
Chartered Institute, Dept 4-A, Washing-
I HBLL Patents, Establlshed in 18090,

Ohaerles A. Scott,
Rochester, N. ¥,

2H For practical Ideas and Inventions,
FPleasant. Chicago.

TIEPM Garson Ave.,

A
Mr. Ball. AB-9441
INVENTIONS WANTED

C. BNOW & Co.,
'Wuhl.ulml DL O HRe
attorneys. Established 18
mailed on reguest.

INVENTORS—FIrst things come first,
Four first move toward mmﬂni B patent
mauur invention is l-l!ql-ﬂﬂﬂl l-“" I'IJ'I‘:E_I.G
mation Wi
“Patent g‘mmﬁun'? und "D'Lm and How
to Sell Your Inventlon'" contaln this fn-
formation and other helpful data. Qet
them immediately, ether with our
“Evidence of Invention™ form. They cost
ou nothing, you assume nu nhl.lu.um:l.
fctor J. Evans & ]I‘I:I.

.I'Lll‘.m’.r.lm E'.‘ll-B ‘Mer
:Huildm# Washington . G,

H I-'H Bnow Bldg.
stered patent
. Literatura

ATENTE—Trade muu. Prellminary
ndb‘h’:z book and disclosure form {ree. Per-
sonal serviee. Irving L. MeCathran, 316
McLachlen Bldg,. Washingten 1. D. O.

Reglstored Patent Attorney.

L. P. RANDOLFH, 302-B Columbian
Bldg., Washington, D.' C. Low cost. Book
-nd lm‘nrm-t!m trae

"E'nT‘I:HT Fn:rucull.n" and blanks, free,
alrmalled. ter] Buck, Pl.rl-Nm:lh
Avenues, Bnitlmm 7. Md. Government-
registered 37 years,

“INVENTOR'S Guide." 100 mechanloal
movements, free; ndvises on_ patenting.

=elling Inaventions, Frank W, Lede
151 nssau Stroct. Meow York.

INVERTORS! Have you
able ldeas? Write—Mr,
4ind, New York,

good, tent-
Metzier, 11 West

WANTED—Oood post-war Inventions, all
kinds, patented, u nﬁl-tmh:d Booklet, ref-
erences, Tree. Invention Reparter, 88-11536
Er:l Pairfield, Chicaga.

VENTORS: Have ¥ou a sound, prace-
tdm] Invention for sale, patented of one
patented? If 5o, write Chartered Inatitute
of Amm-.nn Inventors, Dept, 4-D, Wash-
ington. D. O,

}.LI.- Einds, We hawve fndlitlrs lml fl-
naneces to make and sell ideas,
mechanical and chemical Bccud mvmul
mmﬂr details nnd wishes. General Bulﬂ
£z Company., 110 East Maln
Madison 3, Wisconsin.

WANTED—New tools for automotive
and aircralt work. Will buy patents or
designs outright or a8 fnlkhed toals. Give

detalls, Batterfit Tools, Box 58, New Brit-
ain, Conmn.

CAEH ‘qu nventions,
ented. Mr. Ball, A-94d
EiLEn.

WANTED—Meritorious lew. in-

tented inventions. releTences,

I.'EL Invention Reporter, §5B-11336 Ba.

rfield, Chicago.

FATENTS FOR BALE

tented, unpat-
Pleasant, Chi-

ATENTS. Probtect your ldea by secur-
Inl !ru “Proof of Invention' f-ulu.er Ex-
nu'%uu personal  service. Eatahb

. E. E, Vrooman, 871 Woodard Bldg.,
Woshington. D. C.

INVENTORS—Bofore disclosing Ewr in-
vention to anycne send for form

idenee
of Conception™; **Bchedule of ﬂwo:nmmt
and Mtumm ?m instructions.
Bent 1 Allwine & Rommel,

Lancaste:
411 an Build.h:lg. ‘i'.’uh.l.nitnn D G
FOR INVENTORS
IH‘FEN-'TDRE Indust! noeds
uﬂ;—ry Hnnutl:yrfrg-

ideas now! Two ress
ers are goiting ready now for post war
sales an pmdunuun_ 2, Right now, man-
ufacturers are seeking 'nmdu:t.u mﬂr X
panded f{acilitles can han
must have products to Ia]i:e up I:ne alack
af-i::g “LE’;‘“FM Your chance comes
umnn;;:'r r chansce Get our new free
l::weumr’u. m ME'_I' valuahble “In-
ventlon Record™ form. This uest does
nat u'h]‘.lnl.t you, Ack now., "Write today,
MeMorrow Berman, Patent Attorneys,
1343 Alboe g Whashington 5, D. ©

ENGINEER = Deslgner = Draflsman, will
perfect and nlecttrnur invention. Make

patent dra 'lfersy reasonable.  Men-
gel, 1545 Baint John, Gan Jose, Callfornia,

PATENT Ho\. SJIBE‘H supporting hood
far manholes, d other openings.
Make outr |:I.I'. uﬂ'er G. H. Weller, 108
Main Bt,, ghistown, N, J.

ELECTRIC Lamp, soft glow. Indpor or
outdeor, MNew principle. W, Gould, 453
Western, Albany, New York,

NEW On{zinnl hn' Eﬁ:lll and nction
primei erlt, males appeal
and is highi m.ﬂ.ruua.hlr. Wil sell pat-
ent, M., Goldman, &k Livonis Avenue,
Broaklyn T, New York

PATENT Peud.ln'z mudelim or wud.
eradicator. Automatie, Cash, or cash an
mﬁiti’ Gerken, Kenshs d‘ﬂr &, Ho..

MANUFACTURING
EAN'IIFAUTD‘.H. uﬂ-lwml II!I.B-HH';JJ:—
oL, Aach
ﬂlgl i!lh:htll BL H':ﬂne“wu P e
T WELDED P‘ruduntq.. Light iron ipﬂrﬁ

Deslgning, devel [.
Potomee, Chlcago

Hﬂﬂﬂﬂ—ﬂmﬂ !I.ut mannfasturing.
Metals, plastles, ete. Milburn, Bu:rliu:tuu.

R.-unl'.ur.'b
Hrn-uh on hundrldl E‘-

i’rﬁ Catalog [

(C-43), ::uu E. ﬂnu.rin Chicago.



MODELE AND MODEL SUPPLIES

BAZORS, BLADES, SHARPENING

mﬂm Bonts, hundreds of hobby
algs Be, America's Hobhy Cen-
t,Ef Dent., 4, 40 E, il Bt., New York 10,

TRIM-RITE Combas cuts own, others

hair, complete 60c i . Guaranteed,

afunh wantbed. atson Heauger, Y4AN
, New Eenslngbon, Pennsvlvania.,

WEFLETE KEits ship models, coach
ﬁiﬂ: cu\-emd wa:mudﬂ._lhp&mh cut to
£ RIOINET

mﬂﬁ l.u-u?hg.gl:dud. m&!m!-hln: Included—
sails, wire,

].n%_ Bend 3g stamp
for catalog. Hinintu hip Models. Dept.

R, Per Penna,

ILLIJ'E-Tru. II'!D Friee list. Hﬂli:h sup=
plies 5o, Model Bullders Supply, Hutehin-
B0, Kansas,

“YOUR Invention developed to n saleable

article. 50 ;rnl.rl axperience, Dl tools,
migr, R, Backer & Co,, 308 E. 3rd, Cin-
einnatl, Ohia
MODEL K.It.l and supplies umin
I-HE %1 umn

E%m Patil E‘-u..
Ave,, Milwaukes 4
ERIF Model m-s n.na ntti:m cnmpule
line Fisher model yacht equi
Boucher, Fisher, Marine Mode a.nd Idﬂl
kits, fitiings wnd blueprints at standard
rices. Most complete stock In New Eng-
nd, Jomes Biss & Co,, Ine., 230 Btate
Street. Boston., Massachusetts.
BE]IP Il.ﬂde-ln: 'I.I!Id. mht dupbl‘lmﬂ Dﬂﬂl?li
ﬁ'lld's am But |1 Bt Huw York City.

rHAIﬁEﬁ‘&“h?&ih nu.:mptu“ Ilng in-
Igﬂ. ux‘?i’a[m:rl "Ell‘l

aic; H
Erie, MI w:uj:'uu.
HOME m;arrsm
CRAFTEMEN: Beautiful Californin red-

wood., Any lmwnt ItBlN:hd (19 '.B"n-.-i hit
collect, Barne E:d-.l Ca.. a,
North Hollywood. lifornta.
28 LAWN ument patterns I5c. Other
E:ytbﬂml; 167 =207 high; Dutch gi:rl, Dutch
. pirmte, bull terrier, Mexican girl,
Mexican bay, d'l'll“I penguin, ﬂ.-urwcr girl,
ibe emch; 3 for 2 35 novelly patterns

30c. "Bl a3 full else patterns 51.00 post-
, Box 3-FE. Belington,

d'l'.r Btrother,
. Vi,
NOVELTIES From scrup wood, 25 pat-
terns, 2ic. Patterns, kits, lists 5c. mg‘ﬂs,
Medwny, Mass,
ENLARGE Workshop drawin nut.o—
l!n!-tdﬂ-lh'. Eliminntes squares. L Ol pei
Detalls dime, Pantographs, Hulﬂ.ﬂv
_l_ll-.lsh-
ORAFTEMEN Maike your hobby 'DE,]'!
Reproduce m'lgln-n.l works of anything, us
ing Roni-Rubr Plexible  Mauids  §1.50
f-nunu_ Carve large Carvabloe, with direc-
patterns, GH0c. Make toys and
lawn ﬂrnl-m:nh with 3- mlw-plttrrm 2Be,
All Bent tpald and guaranteed. Foni
Btudies, Ing,, Whitestone., New York City.
CATALOG: Tools, decal transfers. Pate
torns movelty furnibure, lown ornaments,
silhopettes ters nnd numernls, Other
lines. 500 articles flnely ilusteated, erbu
Wo-hMet Shop. Ashburn, Georgia.
WOODWOREING Power tools — Make
them yourself from old auto ts, pipe
l'l-l-l‘..'lnn-. serupd.  Sanders | presses,
hes, =aws, ebo. Eo.n'l.nilet.! detnils on 40
'N:I}II- in G6-page book $1.3%. Populsr Me-
E:I.Iﬂgl Press, (C-43), 200 E. Ontario,

WATCHES, OLD GOLD, JEWELRY, ETC.
GENUINE DNamonds, out-of-pawn 'TE

rices, 'wm.'nd.er!l.l.l yalies, TUnredes
oana and buying power enable us to

MEN: Double edged razor blades £1.50
per hundred postpald. Write Blo-Mar
Hales Co.. 33 Cascude Ave., Lowell, Maoss,

BURVEYING INSTRUMENTS

OUARANTEED Factory rebuilt transits
and levels for sale (cash or terms) or rent
(with purchase option). We will repair,
trade, or buy ald imstruments, Ship pre-
pald for estimate and valuation, For
complete lnl‘urmntiun. Write for list M2
‘ﬂ-#rrl:n -Enight Co. (Manufacturers of

naits and Lﬂ:l:.‘n 136 H. lith Bt
Pni]ade],phll., Penna.,

WANTED—MISCELLANEOUS

MERCURY—HIlghest prices paid. Free
contalners. Wholesale Termingl, Norwood,
Mussnchuseits,

BONDS — Defaulted rallroads, elties,
states, corporations, otc. Old or recent
lssues, Bend list for quotablon to H. T.
WE"lﬂhé!‘ 415-4 Wl.'lm.ll. 8, Danvills, ILL

T MACHINES For clenning rugs, walls,
upholstery. A. J. Lamberson, 302 W,
. Hazleton, Penna.

Eﬁ&H For | hlc&cle engines, culbonrds,
matoreycles,  scooters, gasollne engines,
exercycles, Describe, quote prices, ©
mers, 2195 W, Pico, Los Angeles 6, f.

MERCURY [(Quicksilyer) = Cndmium,
bismuth, tungsten, molybdenum, cobalt,
vanadium, rite for guotations stating
i["-ﬁ“”ta' You'll receive sr.u:rnm::d prices,

etallurgical Products d5th  and
Mopore Br.s. Fhiladelphia, PE‘J:I.DI. Estab-
lished 1809,

WE Pay you well for "anvthing” you
wish to sell: merchandise: jewelry: toals:
Instruments; :qulmn.unL ‘Justice "Jobbers,

150, Chiea
T MERCURY r 1-|:h'.5:|.11r\er oy §1.60
per puu]:ld Western Me -
ton, Ilinods.
FERBONAL

mx&g:n Legal matiers reliably han-

died 240, Juarez, Mexion,
H'.LL ING ﬂur Its ghuse and prevens
ton, is fully explained in an Inl'nﬂnntiva

and _educational mphlet entitled “H
to ni!r:ﬂ!{:urnl?_lmnra l%ﬂ::gneu;.éig Par Ern;
Ave., Brooklyn, NY, 20, izl

LIVE Longer, feel better, enloy life.
Free m.tnrmnunn Fairchild
:bIt. Vernon, Ohio, PRIy

RUNKENNESS 15 & diseass which re=
lpundl to treatment. mmm skill pliag
human sympathy prove successful with
g %’I;?T.a for {
cnee. or Iree booklet. P, M. Mel-
son, The Keeley Institute, Dwight, IL

LIBRARY O[ IT00 time and Iahnf Bay-
Ing Idens for evervane who
Stl.up Notes for 1940, '41, "42, 'I! ll 1
m: Popular Mechonles Press, (0-43),

E. Ontario, Chicags.

MISCELLANEOUS
FREE World's amallest Bible with each

Bpotterscope.  Bee objocts @t i:rent. dig-
Lance, §1 tage prepaid. Three
six-power telescope with Bible il.ﬂl!l. En-

close money with order, save postage nnd
co.d charges, Albeda, 311 Ghurch, Nash-
¥ille, Tenn.

GENUINE Italian spaghett] and ravioli
enuce, Pormula $1.00 “Em brand.
Plo. ‘Bendinelll, Box 4112, Stevensville,

UNFINISHED ‘Wall pl 2
Eﬂltn Oman, 642 Em?t::;'l.ﬂﬂt.:‘ 4 I.m

NOW, You con make your uwu printing
t:ut.a by lll:ll:.'ln,l:!.:! za.:g;muﬁm n.:f“ pEOc-
.ﬂ.rl!.ile Wiutnn.l’.‘ln e i)

“BIG Mai for m Latest mone:mu.lh.:
nl'.'l-er! oppartunities, catalogs, mel‘q:u.u

Mame listed In directory loc.  Ideal Berv-
ice, 103-M. Park Ridge, Il

MRGE Reaort buildi Californd 12
ane to five furnlshed rmﬁ Fenitals l?ﬁ,w

, for sale. Fox, Fero, N. Dak.

E'H'ﬂ-l'ﬂﬂﬂﬂhﬂﬂﬂ Other Mexican rec=
Ipes, 2000 words, 5e, Mexican Products,
196 Morth Main, Tulsa §, eklahoma.

GUERILLA Defense: Oreatest self-de-
Tense offer ever made. 90 bone-breaking
secrets of erilla self-defense. Learm
knock-out blows Inm ten minutes. If wou
order immediately we wil include free,
“Enoek 'Em Cold," revesling secret H.O.
punches nI famous champs, Five
trinl. Price §1. Bend e.o.d. If vou prefer,
Schiller Seroggs. Box 587, Stillwater, Okla

SLEEP Right every nlght with “E.I!m.-n.r
Tite,” soft wnxen oar nolse stoppers. Free
sample, At vour local druggist or Dow-
pom, 1216 Park Row Bullding, Mew York 7,

PLAY Chess by by mamil with experts, Moves
lorwarded promptly, Bend $1.00 for trial
E’I.'I:I'I.E. Imtruﬂ.l.nm included. Pnul Eberts,
230 West 16th. Little Rock. Arkansas

LEGAL Mattors In_ Mexico.  Confiden-
tial F, Maorales, Ave, Mexico 161, Tijuana,
Mexico, i

STOFP Itch, clear skin, HMNew hope {or
nJl skin suﬂ'r:mra-. Free If um. relieved in

days. Send §2, co.d, o exira,
Psul Broa., I'I:w.rmm:ul.: IE:I White Plains
Road (Dept, P.M, 3y, New York 60, N. ¥,

PSORIASIS Sufferers:  Pixacol hos
brought relief when everything elne Tailed,
Use only a8 directed. Apply externall
dries quickly, conventent. Try regular i|

bottle withoal investing a cent! w:Jte,
Pixacol, Box 1288, Cleveland 3. Chilo.

offer beautlru ml.-u at prices far less than i
grigioad oo, dhipped Froo for nepeelion: | sebaria” pessata Jcatad. " Suress of ‘ee:
fine ﬂn.nimudn a staru.t ords, 308 W, Washington. Chicago 6.
Llioyd J. Buatler, Presiden P'ru{in- tinl PREE! "Eciemufl.'thnlw? " Sond for
Loan Association, 133-LP North Clark St., | copy. “Delmarr,”’ Crescent Heach, B, C.,
Ohicago 1 Coannda

HIGHEST Prices for old nuld—H-!l your
tecth, watches, Jewelry. cazh
value mailed day thrm.unt :reuh't-d Sat-
Isfaction guarantesd or articles chisarfull
roturned. Information free. Chicago Gol
Bmelting Company., 300-P Champlal
Buildine. l?:h1ﬂm

for auﬁ.:‘lnl Il.tl?ls special no ri l: £
| i
Carter Howrell Laboratory rJI|iE'I Behemed.
tady A . Brooklwn. N. ¥.
PEH'H'.A.HEEIP Bnrr:cwr—txn:rucu
Elfurﬁ:uhl rew houra; trial. OCement, 9.
I:

OOLD £35, Dunee. Mafll ald gold
toeth, dll.mnmh Jewelry, watches, HRe-
celve cnsh by return mail, Satisiaction

aranteed. Free information. Dr. Weis-

‘s Oold Refind Company, 1500-Q
El!llﬂ-!bdh Minneapolls, Minn.

ATCHES, Materials, tocla, Jewelry,
dilm-mﬁ — hnuxht — 8old. Oatalogue,
Gales, Box 1000, lcago.

TOBACCO, SMOKERS" SUPFLIES
FREE Ta ﬁlpc gmokers—For o new
wrlte us berand tn-
bacco n.ud m l'ru packags mﬂd tasty,
reen  Riw Pa

patural-flavore e
Moberly, Box H'F enzhora, Eentur::tsr

ECQZEMA, Pmrmta ringworm, lteh re-
Heved immediately, Send 50c for Gold
Biar Ointment, 313 Vance Avenue, Alex-
andria 9. Lnuiala.nu_

PERSONALITY Expert will anallze 14
‘.I.'ll.ndw'rllll:&c' Bend four lines, trinl offers
8063 179 8L, Jamaica 3,

New York.

MEH‘ Forl vitally fitl I:I]l-ﬂ.llf tHme-
course helps stimulate entlre sys-

L'-;Tnymm"“ thiul B.H :_J'.]i:ocr rl.‘tn
Cases ] 0 SUrge
Benslits aasured on mnne:r-hut FUATATI~

tee. Free information sent in an.I.n at.u.h:d
eyl Bend name, nddress %
Buasle Methods, 675 Ellot, Denv:ur 4, Calo,

BURIED 'I‘rm'lll‘ﬂ and lost mines—over
0 locations In United States, Learn
where. Information free, Writz
Trove, Box 346-F, Springdale, Ark.

FENGILB-Jnd.lvldual or rl.r:n nome jim-

d, Dozen il L,

printed aDg oEen S1
Euﬂ £3.60, P‘elll.‘-ll lekl‘st, E]l = 16th EL
noxville. Te

LEARN -::h.nratbur ot o planes! Enow
Irlends. enemies| Emnlox:r!; need  this.
Uzed everywhere, Bclentifle proven sys-
tem. Informaticn. Dulco, 324 Fiit, Pitis-
burgh 21, Penna.

SOMETHING New! ﬂ‘-nq,-ﬂcu cards. Oet
YOS lndn:: £1.00 per zel. Phote Berviee,
Box Metropolitan Station, Los An-

les, ta].l.mrnla

AUTO-OWNERS OCulde ¥ Car  do-
seribes hundreds of slmpls raq];larirg AlaTt-
s, B ey s and tres
200 E. Ontario. Chicaga. 4 b

THE Lord |s coming!* Qet guarantesd
Toofs  free. Scheall, 203-X, Duluth,
innesota.

“E.-fq ~BLACK—~The world's best ebony

fzﬂu{-tgl I‘-hmmtill Products Co,, Williama-
IHFDRM#T'IOH For treasure seekers,
Wnte Wyasa, 104%; Francls, Bt. Joseph,

EEMJTIPU'I'.. Handloomed Mexican ta-
bleeloths. Detalls free, Prancls Coleman,
Anthony, New Mexlea.

BEND Your hﬂmnr problem. Bolved by
mall by licensed engineer, Make correc-
tions yourself. RE‘B“I uarantesd. Low

- _J. Duvis, 4008 Glenwood, Chi-

engo 40, Illinois.

FH‘_EZE!---BI‘.m"Ju Baoys, girls send
card. David Berg, @59 ﬂhurthm
Hridgepork, Conn.

MEND Bocks, shirtsa without sewin
Use hot flatiron and our treatsd :IuTil
ﬂnuhu_ Dﬁau%l:tu 250, Korn, 350 Irving.

MEDICAL Lpboratory techniclans Inm
preat demand., We traln Pou in your spare
time, fn your awn home. You can prag-
tice while stu . Write for free cata-
"I‘ echnical Institute, Box

EEAS,

REDS Of helpful books, Catalog

i’ru. Popular Mechanles Press, (C-43),
. Ontario, Chicago.
FEBRUARY, 1944 51A



-~ “"The Models the Men in the Air Forces Build™

Learn Flight Theory, Design, Construc-
tion, ond Split-5econd Recognition of CLEVE LHNB M n
Important War Planes by Building
Ele. cph

"cnnsmglj
Navy fizhter, &
5::-1;_!-?*:.|';_?s:q_.pl_;-'_1._.|,_'“n 53 s.u Republic P-4? “Thundurﬁuli‘“ "AIH.E‘EEIBH&“
- 00 oannafis
l:m-_,; c-T ﬁfﬁ'{.:‘; e 't

4.00 23157 con dlas
,,,,,,,,,,,, g-;fd'_'i 53.00

Lockheed “"HUDSON" Bomber

Used  for  bombing, a!nin Teronnal AR,

¥
Lockheed P-38 ""LI'I'.iI‘F‘"'tl!II"l'f.'*"I

'nﬁ.ull_q- niercepior e o
LT el and No. Amer, “MUSTANG" (P-51)
=
g Y / ough, vicious Aghier. First Am
Imm Aghier r:vt'r r.rlrl‘!llﬂ-lki Ilst‘ll’.

S0 Emaisti. S 2
:3_‘. (5] M.r:uur Kit EF-Pl-q--

Called “Old Doomeranig Giah, I:'ur it lunl-'u
ally comes back, from all raids. Big 483%
‘Eln. C-D Master Kit u
BF-08 -

Build These Big 36" Industrial
Training Hudels of War Planes

Puild theso big 3=

Douglas

-* ] SBD ft. spon modolks,
"'BIAI.IHTI.IES" Each a realistic e
Grumman FAF World's hardest hit- ey,
“WILDCAT" ting  dive bamber, ultch‘r}tt: whesser Kit 'l"'-!‘“H- i i
] ] : i ) A
“M‘:'":I"""L‘li:"“"t"-':"rllgtﬂ:*l" hm'“'—‘l:r "?‘r':":' %I"-"“ Wit T-T6 Bell 'Aira- Kit TES; | ".ﬂ-:ﬂ.l.'.ﬂ
tian.  Snan o Gal Bi™, o Kit" “,J ki) r“ “h 1-,“ inina®
H

SR '§3.00  SEEe $350 5. eunia pag

E.nnh Complete Kit, mlr 51.50

The Biggest $'I 00 I"Innem u.S. —Huge'f Ft. Span

“goars for Hours'

SUPER COMNDOR Soarer
B r, langer fights, more s] n“

Eraccial |II1EI EanalFel
wimplificd. Easler than ever Lo
pudld, Kit E-5018, onl¥. ...

CLEVELAND MODEL & SUPPLY CO. jiysitic, araiu"ime"sts! 4508D15  Lovain An., crmrna 2, Ohio
NICK NICHOLS JUSTRITE ART AND
CARTOON COURSE of 70 Leddss

YOURS for a Justrite
Drawing Ink Box
Top and Only

25¢

Practically FREE

as 25¢ is for
Mﬂrhng :ha;ggs

"¢n1-‘rlrln1i=- demand is now ac-

for Fyr-Fyter Extin- g A o
aLEe 0T Dresent outpuk Dept. B.G., Louls Melind Co., auw l:hlnpu Ave,, l:-.““. |||,

t the Armed Fuo read

is now g _H, v
and t|‘m.-l. ingtitutiona and busi- FAC T

nesees rabted as  essential to the

war efiort. When Vietory is won E x

Fyr-Fytera will again ‘become

ECUTIVE

available to wnll. Just ns after
World War I, Fyr-Fyter DMstribu- Th
: ) e vast production program, dow under way—and which
t"‘rﬂ. ‘.'”“ find ||nuhlinr}1m t‘ oppor= will continue for many years after the war——calls for masy
tunities available to more trajned faclary executlves, Indusiry Beeds foremen,
suparvisors, and superintendonta wha know up-to-date foc-
WRITE us Hnw tary .u.dmi.nis.tfnt:i_nrl marihod g=—nnd the prt of humon leader-
|112 i:Zre F\\l]] have some wvery mitractive ghip. Bo, this is
r-Fyler Distributorships open to men
st TS Siiasiife wie ln s YOUR CHANCE OF A LIFETIME
FF’ arl i T, s information nhout yourself now if you Don't miss this chance {6 train yourself for o well-paid fae-
-'r"l-"l HWie i be considered for tory execulive job. The speedy “Lincoln Factory Execulive
- iat=wir organization, Bervice'' meets your every meed. Low fees—easy Lo pay.
THE FYR-FYTER COD. Send for FREE Doscriptive 48 Page Booklet
Dept. 80 Dayton 1, Dhio Lineoln Trained Men are continually moving up Into well
pakd jlnhu, You can too. Lel us show you. Free booklet,
“Gettlng Ahead In Indwstry™ explaing fully, Write, today,
for your eopy.
LINCOLN EXTENSION INSTITUTE, Inc.
— — Bepl. M-244 TEih at Detreit Ave. Cleveland 2, Ghia
Say Wow sow 4t in Popular Mechanics/
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m To Prepare for a BRILLIANT PEACE-TIME CAREER

AIRCRAFT

LEARN

DRAFTING

Complete Aeronautical
Drafting Outfit
At No Extra Cost !

Inecluded with your training, at
NO EXTRA COOST, is n complete
Aeronautical - Drafting  outfit,
Thera is nothing else to buy. The
low RE. A, L tultlon price covers
everything.

WHAT T0

Ryan Asronnutical Imstitute;

Gentlemen:

job epportunitles,

Name

422 Lindbergh Field, Ban Diego, Californin

Please zend me your FREE M-page book, "NEW HORIZONS OF OPPOR-
TUNITY,” and full information oen R.A.IL, Including cost of training, and

RYAN'S NEW HOME STUDY COURSE CAN TRAIN YOU IN SPARE TIME

Aviatdon industry leaders at Ryan have proven with tested methods of instruction
that they can and will train you thoroughly — yet quickly, in spare time. Courses are
easy o understand and do not rcqul'n: higher educadon or spccial expericnce.

Getf Info Essential War Work Now With a Peace-Time Fulure

The Aircrafe industry needs Drafismen and Engineers mow, but more important to
you, is that they will need them for years to come, for the Big Tomorrow in Avia
tion. Men who today are shoe clerks, mechanics — men in ordinary routine jobs —
will be important figures in the aircraft plants romorrow. Why not prepare your-
self for this opportunity — now is the time,

Send for Free book entitled "MEW HORIZONS OF
OPPORTUNITY."” To save time, send coupon Alr Mail.

Age

Street

Clty

State

FOR BEGINNERS OR EXPERTS

Learn quiekly to repair all radio sets.
New revolutionary different somparizon
picture-method simplifies radio servie-
ing. No previons radio knowledge re-
guired, Introductory training ineluded,
Find any fault with ease. Do expert
radio work almost immediately. Ree
pair radioa in minotes instead of
hours. Plan U, 8. Copyrighted. Take
advantage of this new invention.

NO EQUIPMENT NEEDED

You can fix any radio uwsing a screw
driver, pliers, and n picce of wire=—no
testers necded. Simple point-ilo-point
Ili("tul‘&l sngreations lell you where Lo
ook for defocts, how to test radio clr-

MNEW
EDITIOH coits nnd ports, ond how to make the re=

PRICE ONLY
5450

COMPLETE

RADIO MADE EASY

Lat this unbgue plan with (15
ensy=to-understand disrrams,
slmplified Nusteations., hinis,
Jota-sheets, anld practlesl ox.
mmples tench you hasle radio
facts, Learn Imporiant sharts
iz in radie trouble-ahont-
ing. Make noeded tosis witl-
out festers, trace the signal,
mmyeasure vollage, within the
hour Bfter recoiving the plan.” Pollow ihe eampar-
pom Losls given on 16 largpe oeviille-shooting bBiges
prinis, dver 1,000 rongle hiote. Dola an gl abes,
Covers every radlo scot—new sml old,

10 DAYS “NO RISK” TRIAL ~

Examiing aml it Simelified Radio Servicing plan
for 10 days in your own bome, Apply this Ine
formntlon to repsie ono oF maore fadias, Then dee
whde (o Keep Lhis greatest rodio trakning bargain,
oF relurmn the manual and get your money refunded
im full. You take po Fisk. Satisfpetion puarmntesd.

palr. You may try the plan for 10
| form, 814x11", | days without any risk. Send coupon.
- - 1 1o b AlR RADIOS IN MINUTES
16 trouble-shooting blueprints, H.,D-n.dhﬁ::- inbridietory. job-shiets, folbow

Dista on over 346 radio lulm :'i|1'€h m'.;ﬂ:-;:i ié.'kl'lvri.I :“Il‘;nlillfu;lr %II'TE{'IELFE& =|Ir'.li'g

i | far fun amd i, The eoms
112 large, fact-packed pages, | Tl dork B Ok R toirn Tor oy
Dver Lw] timmﬁ“ hints, P50, postpadd, 10 days trial, Money
Bervice all radics without

back gunrontee.
ORE HELP—IF MNEEDED

Mov aaimaint e s, | EESSISmE p SHAE, cha o ot
S e, | B o e I ™ Piadvr oL, O Send C.O0UD.
Developed by M. N. Beitman, Inlum. wmlkl?l #uénal.qﬂm-i :uu.l:mln-.
¥ r 1 i atur, wAenl b=
Shive S, i wihion | et S N R s
Orderwithoutrigk. Use10daye. | Sea coupon. ¥ "0 addrossr ...
FEBRUARY, 1944

T P P R

TRIAL ORDER COUPON

SUPREME PUBLICATIONS, 328 5. Jefferson St, Chicage &, ILi.
Ship the following maonuals to me for 10
menty-back guarantee.
C Simplified Badie Servicing @ S1.50
Complee manual s dwscriheds

OT1am encloslng . ..... full price.

daoys trinl under your

[0 Practical Radin & %2.95

Companian selumis
You oy posispes
I am encloaing a deposit of B, ......



To he read hefore the 4™ War Loan Drive

wE DAY =00N vou will be asked to
lend your Government at least an
extra 8100, To put at least an extra 100,
orer your regular Bond buying, into War
Bonds for the 4th War Loan,

Don’t say wyou can't afford it even
though you may wonder how you're going
to get that money.

If you think that getting the money is
going to he hard, why, before the door
bell rings, Iook at the faces of these dead
countrymen of yours, Read their stories,

Then think how hard it would be to
have to tell Americans like these that
ather Americans can't afford to lend af least
an cxtra $100]

Lieutenant George H.Cannon,r.sA1.c.,
was mortally wounded during the Jap bom-
bardment of Midway, Dee. Tth, He refuised
to be taken to a hospital 1l all his men had
been evacuated, and as a result, he died of

loss of Llood.

Keep Backing the Attack!

The TN'I]‘_\.‘HI‘_'.I f.}.e'_.-.-ur.".-.'rrh.l' |r-'_|'.'.l.'.--u'|'.-|!l!'|l|;'.g

Captain Albert H. Rooks was commanding
officer of 1.5.5. Houston. E:Jg.'tg[ng in over-
whelming Jap force, the Houston smashed
into them and went down, guns blazing,
Rooks went down with his ship.

Lieutenant Alexander Nininger, fought
hisway into the Jap lines on Bataan, Wounded
3 times, he continued to advance until he was
killed. When his body was found, & Jap officer
and two Jap soldiers lay dead around him.

with appréciotion the publication of
thiz advertizement n'_ry

POPULAR MECHANICS MAGAZINE

This advertisenent prepared wnder the auspices of the War Advertising Council qud the U, 5, Treasury Department
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If You Have Had to Wait
for Your Copy of

WEBSTER'S NEW INTERNATIONAL
DICTIONARY, Second Edition
This Do the Reasonr

I'IE. rnlEhn;np_' vurf paper ]'m'g rnnde vaavaidabls a

restriction in production and heavy govern-
ment needs must be suppliod=—all mn the face of
the greatost civilisn demand for the Merriam-
Wehster in our history. Naturally there are not
enough copies to make possible prompt delivery
to everyone, Please wait as patiently 83 you can
for vour bookseller to supply you.

GET THE BEST = Even If You Hove To Wait Far It

The Merrinm-Webster is the standard of schools
gnd colleges; State Supreme Courts; the Gow-
crnment Printing Office; professional and busi-
ness oflices everywhers, Contains 600,000 Entries
—122,000 more than in any other dictionary.
12,000 terms illustrated. 3,350 Pages. G, & C.
MERRIAM CQ,, Publishers, Springfield 2, Mass,

Supreme
Authority™

MONEY-
lEln MAKING cﬂnTonHIHE
IN SPARE TIME — by Easy Picturs Chart Method
T Jothed that | el trak Anrs od
e e e ke 0t O Wz oWR:
nis nkle,” *“*Heg'lar Fellers,'® “*Strange As B Scema,'"
N v 4 and many othérs. Earn while lepm-
O¢ for Pleture Chart {0 test your abiligd,
(Biate mge.]

THE LANDON SCHOOL 4492 Natiemal Bidg., Clevsland 14, Dhin

POPULAR MECHANICS

Say you saw it in H

LOW COST !
Power Too

Bend tocday for new sdition, featurl
Euk bl

GET THIS BOOK §
tools #ou can
our own lathe, drill press, §

mnd band saw and other
T i od o

lding casy. Opder
HMopey heck W nob satlefied,

ICS PRESS. Dest. 517, 3 E. Ontarlo Streel, Chicaps |

Or buy %1,500,00 or more of
fhis Bafe, O Line, Legal Hee
gorve Protection  foar 9Ee  par
monih  per  $1,0001 Men or
wouen, all ages 21 ta 55 at proportionately Low Rates!

Twice as Much Protection for the Mext 4 Years!

s policy provides about iwice (he protcctbon pow pou would ecdi=
narlly expect your mopey o buy and begkn-
ning ihe Bih vear the robe will be less UiEn
yvou would pay if you spplied o us foF &0
Ordinpry Whole Life Policy then!

Buy 0Old Lime, Legal Resarve Life
Insurance DIRECTI

For nearly 40 years, this Old Line Company,
fanigide amadg leading Old Established Life In-
meraisee Companles, has offered Bragsiiamd Life
Insuranee direct to the policysholder by mall
and over the counter. Sulstantial Americans
have applied for millions of dollars of Fostal
Insarance,  'We have pakl oul more than
BEE, 000, 000.0:0 o0 palicy-holdors and thelr
bendfieiaries! More and more poople afm Baye
ing insurnnce directl

1 N
Puy Dirsct] Citp nnd Ml G e e e

« AT AGE I5-

Haal iw M WAL
i UIFICT WISINMING 1T TILE

Palicy Frovidosi=—
Full l"::mllni in
e death.
Cash and Loan
Waluee.
Faid-up and
Extended Insurs

AnNoE,
Lifé Imeame from

roc oem.
CurrentDividends.

9%

of anpual premivm

¥ ——
Postal Lite Insurance Company ) [ =
B11 Fiith Ave., Dept. M, 272, N. ¥, 17, N. ¥. POSTAL

Mall gme without obligstion complete information
about your low-cost Modited 4" Polley st my age. e N

o X
Berupation AGENTT

When you buy Northlands vou buy the finest
— for Northlands are indeed the choice of
champions. Whether you are a novice or expert
be sure your skis proudly wear the Deer Head
trade-mark of NORTHLAND, because the
better your skis the better your skiing!
Send 10¢ for Morthland 5ki Monuwal
Edited by Hannes Schaeider, 48 pages — 82 illusirations
Or write for FREE folder, HOW TO SKI

NORTHLAND SKI MANUFACTURING COMPANY
93 MERRIAM PARK SAINT PAUL

""The Warld's Largest 5ki Manufociurar™

IGH
SCHOOL

* Need the mathematics you didn't complete in high school? Many
war workers find they de. |.C.S. is the answer. All subjects.

SEND FOR FREE BOOKLET

INTERNATIONAL CORRESPONDENCE SCHOOLS

BOX 5485-), SCRAMTOM 7, PENNHA,
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' ELECTRICAL gooxs -

ﬂjgiggyﬂfuifl

FoR EXAMINATION
MODERN

ELECTRICITY

INCLUDING RADIO
AND II‘EFIIIGEFH\.TII:'H
tricity.  NEM

Wi o date w I||
edricnl THike Pring
FREE for cxaminslion.

alt;'n:m' Big Demand!

Hew Edition
For Beginnors
and Exparis

reer
= 1u i1

00 Eages
drogs

complete
work of jts ll.llull
-

f Electrec

AMERICAM TECHMNICAL SOCIETY
Vocatioaal Publishers since 1898

i 3
e undersiamd jt.

Américan Technlcal Secicky, Dept. E215, Drexel at S8tk St., Chicaga

Bemal for 10 days® free wse, 10 wolumo sef of Mow 18th Edition,
.I.pprll-rd E:]-f:cuw Ly, |m.-1u-||ug‘ P cortifheald aritling me o conmmililing

F O Aear, ml:r the 1Inlhl'rr chorges only on the
1;\.\---5;? e in EliyE IHE{DW U T =
imj b'l-l-t Trep :I' wHI :eml I-! O pfter 10 l.. than
& manth untl't l.'h:n toial price of only 330.80 ls pald.
BIAMIS: 5 idnm s aw on nmm mmamn mnm e e R R R A
ADDRAESS. v vmsnms s m s s s s s s e snascaasasssndsssssssnsansna
CITY . iarvinne RN L F L SRR e
Fl.mw attach feiter HI.-H“I'-'}C B, orcupaibon nnd pRoe sod amjnﬁu ‘ot
eMployer and give at least one DUsSINEsS MAN &8 FofErence. im

service, also plesse give home oddee

413 Pages |
Profusely llustrated

FIVE ACRES

and Independence

A PRACTICAL GUIDE TO
THE SELECTION AND
MANAGEMENT OF A
SMALL FARM

Br M. G. Kains

B. 5.. M. §,, formerly Specisl
Crog Cu“urlll of U, 5§ Dept.
of Agriculiure.
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Only $2.50, Pestpaid in L. 5. A. (Outside U S, §2.75). Order Todoy

POPULAR MECHANICS PRESS Bovan.5ts, 2205

Ciilarie %t., Chicago
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Inside Trade Information On: ﬁ:'%..;“ T ol

How 1o uso the steel square—Ilow to Gle and st
sawr—Tlow to build farniture—Illow to use o
miire Box—How vo use tho ehalk line—FHow to uss
rules and sealen=—How to make joinle=—Carpeniem
#rithmetic=Solving menauration problems—
L] qing ll‘!!'ﬂ‘l:h of Umbers—Heow o set girdess
and salls—How 1o feame houses and reolsr—How 1o
astimate coste=—How to build houwses, barns, gar-
fges, bungalows, ete—How 1o read sed deow
plans—Drawing ap aprcificaliona—Haow 16 ex-
eavate==How {0 use peftings 12, 13 and LT on tha
steel square—Haw to build haists and seaflelde—
Hll,':hll—I'I-u-lr o build pisire=How io put on
imtetior trim—How 10 doors—How 1o lath=—
Hoare=—How *o paint

THEOQ. AUDEL & CO,, 43 W, 23rd St., New York City

Slail Audels Casjpenioes and Budiders Guoides, 4 vols, oo 7 daye’ lsee delal. IF 0K,
1 will pimit $1 in T dava, and 51 wonthly uneil 36 1s peid.  Otberwise 1 will resurs
them, No obligatios unless | sm sstisfipd.
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famous SHOP BOOKS

4 VOLUMES (While They lost) ONLY $
USEFUI. IDEAS BOOK Glven Free 2

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

Hera pre hundreds of money-mak
time and Ilabor saving (deas you

nee. The Shop Notes Library will |.. B
oo on your job in bundreds of different
iy I you do machine shop w.;:rk af
L'-1|1[

3

o0
= 1-<'-r|-.. e r|--..-=] n":.nlllnp..
iFi ey or  home rep
work, ¥ou Shop Notes Libr
Ofder todny while supply lasts. Four
big books ieluding the new I'r11 '\.-.-l-
ume and Shop Notes for 10 . LT
HED pages. Hundrds of helpfil articles
=—qnfly -'\-"'_‘ 00 postpaid.
ACCEPT THIS GIFT

'-=| |.-! twa one.dollar i |II5- with oo -ru.'pl:- heli.-w

i Tl julies

1 -we will -
vour eotire payment, but you heep, the
| -||I'|"1|I Edens ook n gift from we Fuery!
We hnvi iy limited ssipply of some vol.
winek, Mall soupse Godey.

e e e - —— e e

I Rueh the S.ihup Motes Ll.hﬂ-rsr 4 wvolumes and Free Book, §
1 “Usefal Idens.” If T return Likeary in 6 doys and tha i
§ free book pou will refund full amount paid. O 1 eoclose
|l2.ﬂﬂn. O 1 will pay postman on delivery. :
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Handy Order List
Check and Mail!

Mere at amazingly low cost is the practical help and informa-

tion

ou have always wanted,

Articles In previous lssues of

Popular Mechanios have heon clussified accordiog to subject
and are now avallable in these hapdy reprint booklets.

MAKE SELECTION NOW @ FPOSTPAID TO YOUR HOME

5 for $1.00 12 for $2.00 25¢ Each

WORKSHOP !?JIPMEHT
BOOKLETS

How to Wee Measuring
Toali-—1086,

Powar-Driven  Saws—74.

Brill Presses, Grinders—7T9.

Sanders=—810,

Wood=—Metal-Turning Lathes—a1.

Fili Machine, Hacksaw, Gubedl
Wheel, Bhaper—82.

Lathe Teols ¥You Can Make—101.

Waorkbenehes=Tool Cabincts—4T,
Spray Painting—8a, -
From Pattern to Casting—81.

OKLETS OM SHARPEH-
ING, USING TOOLS

Tool and Saw Sharpening—02.
Using 5‘_3_.;3“6-11: Brills &

‘Waood 1] =
Suoorssful Woad Turning—33.
How to Read Elusprints—71.
metal Turning Lathe Kinks=89,
Operating a Metal Lathe—100.
Heat Treating & Hardening—103.
Working with Glass—I103.

ELECTRICAL BOOKLETS

Rewinding & Servicing Elettric
elors=—=TE.

Heuis Wiring=88.
Electromagnets & Solenoidi—=ad,
Transformer Construction=41,
The Boy Elsctrician—43,
Koldering & Brazing=1T.
Airc & Spot Welders—35.
Treasure Fingers—13.

ELECTROPLATING
BOOKLETS
with Capper,

Electroplating
i Chromium,. Cadmium

Mickei,

PTG Leather & Other Non-
Metailic Objects—8T,
HOME IMPROVEMENT
BOOKLETS

Simple Home |mprovemenis=

Building Extra Attic Rooms—23.

Attractive Basement Roomi=324,

Lower Yaur Fudl Goat=31.

Hanging Wallpaper=38.

Curimg Leaky Basemente—45.

Fittimg Home Game Room—5S5.

Bullt=In Fixtures—TH.

Indogr & Qutdoar Fireplaces—88.

Ridding Hame of Insect Pests—
107,

GARDEMING BOOKLETS
Backyard Gardening—39.
Lawn & Garden Movelties—72.
Trellises, Pergolas, Foncea—TE.
Lawn & Garden Furfilure—T7.
Playgrauad Eguipment=T3.
Cancrele Garden Furniture—E.
Bird Hosuses—TF.
Farm & Garden Tractors=—E.

CRAFT WORK—HOEBY
BOOKLETS
Complete how-to-make-it

instructions.
Wagazine Racks—49.
Clock Cases—S0.
Making Serving Traye=53,

Children's Room Furiiture—S1.
Book Ende—53.

Small Tabkles—34,

Smoking Stands—=E&.

Jigsawed Movelties—37,
Donka—58,

Book Cascs—59.

Boll House & Dall Furniture—a0.
25 Shelves You Can Make—G64,
Moveltios Twrped an Latho=G3.
Inlay Piclures=Vencering—63.
Wh_l!i!liﬂﬂ. Woosd, Scap Carwing

Action Teys—88.

High Fiving Kiles—8T.
Windmills & Weathervanss—&8.
Lamps in Wood, Métal—&9.
Home Work Dppartunilics==19,
Teloscopos=20.

Mietal Craft=—T8.

Small Loome=—37,

Wood Finishing—4a0.

Gem Culting—a2.

Working With Plaslics—61.
BOAT BUILDING
BOOKLETS
Build o boat ot home—
you ecan do it
id FL Outboard Runaboul—2.

14 FL Sailing Dinghy—26.

21 Ft. Sloop—4af.

Rowhants, Bicycle Boat, Small
Bamigiv 3.

Small Sall Boats—A4,

Two Dutboard Runabouts-—8S.

Build Your Own Camoe, Hayak,
Seirfboa rd—30.

Fast Class-E lee Yacht=—23.

AUTOMORBILE BOOKLETS

Avte Kinks and Shortoutss—10,

Building Trailers—37.

Motor-Briven Midget Car &
Scoater—34,

Stop  Auvte Elcetrical

=35,
PHOTOGRAPHY
BOOKLETS
Save Money—maoko your
awn photo equipment
Phats Enlargers—1.
Phota Printers & Dryer—295.
Photo Darkrcom Eguipment—086.
Plcture Projectar, Trick & Table
Tap ™ Faphy=—=27,
Phote Hinks—98,

FORMULA BOOKLETS
Simple Ingredients—
Moke Usetul Products
Gleaning Formulas—11.
Coametic Formulas—12.
Food Products Formulas—15.
Metal Plating & Calafing=21.
Ra-%ilvering Mirrors—70.
MISCELLANEQUS
Chomical Experimenis—a3,
Taxidermy—a.
Lop Cabins, Tourksis Cotiages

I\an-li:-i‘-u! Everybady—20.
Trapping Small Animale=—313.
Training Your Dog—33,
small Furmaces—36,

Trouhlos

Check and mail with this coupon’

POPULAR MECHANICS PRESS, Degl. 510, 200 E. Ontario St., Chicago

Jusi check the booklets veu wand (minimuom C.0.D. amder 8100

TL=.A, onkyl. ol mall this pelvertisement. I

s vour order blank.

When postman honds yon booklets, pay him the price aod few cents

POSTRE,

stpmps sy be piabied

Ask for big FREE catalog of helpful books.
CIf yoal semd payment with order we
: i carefully  wrapped.

1. 8. currency or

DY poetiie,
Some  feoniey-back

Fusrantes)
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4 PAINTING SIZE

PETTY GIRLS

DIRECT FROM THE ARTIST 48

4 BEAUTIFUL GIRLS | *
REPRODUCED IN - |
TRU-LIFE COLORS |/

« Bathing Girl « Boudair Girl -'_-_)'
= Misres Girl  » Swnshine Gisl

Musterpieoss from the pniette of George Feity

. . . four different girls with the allaring,

shapely figares that Peity has mabe famons - . .

fnithfully posirayed in rich colors by photo-

lithogrnphy on heavy puper . . - Imrke wize |

11x 1% B0 . ., ready to frome or pinup . . |

nl;immjl o eeach yoo fresh and uonfolded

isgecial paeking used for oversens ordersl o o .

NOW ohininalle nowhere else . . . your money

baok if yoai aro not delighted . . . all four pie=

wizpes For only 32,00 for the set, poatpaid . . . | i/

sunply lmited, order | i

today from— f
GEORGE PETTY |

1X22-A Mound Avenus {
Racine, Wisconsin

-r-...---il.lllllllllllll:'Illl'IllllI.ll.

GEORGE PETTY | | :
" 1221-A Mound Avenve, Racine, Wis. | | H
= I enclose $2 [0 Money Order O Check O Cash for which H
* please send to the address below 1 set |.1d-‘-i1 Peity Girls ¥
L4 L]
" Name - it "
H v :
» Address i 2
| M

H City - Ktape " e (]
e p———— ey, - -

HOME TRAINING FOR

“ h. ' ' -

Beginners and old-timers rove over 4
i awar-H YIS SEND NORES
this easy war-lime spead-uj MONEY!

MACHINE SHO P &250
TRAINING COURSE . |

e

Total Price §12.50—Easy Terms | | ° :
Now for the first time the wor { L 1
of machinery is concentroted § [ | |
complate 3-volume eoursa. Vil | |

necessary for afll Mashint W ——, 1A
Troining Cour=e for beginners whi I =B I
seek good pay jobs in Mochine Shop S =rl s 34 =1

Work. [ it = i

HUNDREDS OF DRAWINGS
AND TIME SAVING CHARTS

Thi= training at home is compors
10 the practical fundamentals |

by resident students ot Tar
thoauil Bchools, Easy to follow
understand., DMachineg i
pletely descrlbed nnd de
Mensurements - and L#n
Press operations.  Millie
Shapers, Fluiners, Grinde
Reading and Drafting.
other subjeci= eazential in
work leading to hetter pay,

HATIONAL SCHOOLS, DEPT, O-2
4800 &. Figuerea Sireel
Los Angeles 37, Calilormia

Zhig m# for sxaminatina Modern Maekhing Blsp Train-
e Cuipse. 3 vola, plus gile, Wickin ¥ days T willl ejghar
peturn shipment or meil yea 3.0 and #1900 2 mosth
mntl $1E50 |s pakd CNmal payoewt 3,600 Hoves 109, Debucl 92510 you eneloss exsh
511,257 whal chis roegpen. Bume return privilge.

H
Muachines
Blu

For Promptness

7 Dealting [essons. Mo=
chinint’s  THejopary,
Hhop Mathamutles Texts
M.all the coupen nowl

BAAreEs v ynnrrrramanaaan

City oprd Biubts, sanrrranrrrsarnss
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New 3 in 1 Policy

Om’q il
A MONTH
CTION

s

A. IDEN T Policy Pays Benefits Up To:
e kﬁﬂﬂh f 55,000-0

A month for
Lz of Thme

s7.500%%

Don't take dangerous chaneces! Why risk your
gsavings, perhaps your Iuture, when just & few
pennies & day pays for real protection? 3-in-1
polley pays llberal benefits from FIRST DAY!
Even covers common sicknesses and ardinary
accidents. Mo agents, no red tape, no medical
examination, Mail-plan culs expenses, glves you
greater insuraoce walue. Investigate ot once,
No obligation. Write for FREE details today.
GEORGE ROGERS CLARK CASUALTY CO.
Dept. 29-B « Rockford, ML

F g
TSMEN
NEEDED

— = Industry s clamoring for

o more droftsmen for the
job can't start until plans are
drawm, Bulldings, nirplanes; machines,
guns, tanke, bridges, all start on the draft-
ing boord, so it's no wonder that every good draftsman
lias o fine job. Yes, more draftsmen are needed NOW. Tho
pay ls gnod and the opportunities for advancement great.

Learn at Home in Spare Time

Begin now to turn spare hours inte money. Be a deaftaman,
the eonpecting link between o mechenic and an engioeer,
Enjoy the wonderful opportunities for promotion that exist
now. No experience or artistio talent is needed. Yon don®t
have to leave your present job while learning. Use spare time.

American Sehool, Depl DOS, Drexed Ave. af 50th 51, Ohleape 37, ML

Gentlemen: Eend me FREE Information covering specisl train-
ing in subjeets checked below. Mo obligation on my part,
Drafting and Design Electrical Engl
= for MEn and Women E DHesel zum.':.';‘ﬂﬁ‘;‘{'“

1 Cost Accounting for Mig. 0 High 1 Courss

O Architecture and Building Plastics

0 Automotive Englncering E Mechanical Engineering
O Business Management 0 Aviation milio

O Rallway Tralning (=] Shipbuildingn
Name......

Addreis,

T I S 5 S B 5 s, o

BA

MAKE YOUR owN

OWER TOOLS,
>

al Low Cod,

from ofd Auto Parld

Featuring TOOLS of WOOD

Mow von ean have a good lathe, drill
press, circular and band saw and oth-
er power tools in your home workshop, at
a coat of only & few dollars each. Make
them yourself from old auto parts, dis-
carded sewing machines and other odds
and ends that ecat little or nothing., Get
this new book—"Forty Power Tools You
Can Make.” Costs only £1.25 postpaid.

This m:wen every detall in plain lan
fun [T
ures nnd plans skow overy step o follow in

making the power tnols you wani.  Actunl phe-
tographs of P‘;‘nl!hEﬂ rmu‘:hln!u Aneclhuded, end o
$1.25 todday, Money back I not satlsied. | v m———c

MAKE EVERY POWER TOOL MEED
HOME WORKSHOP AT
Bome of the power tools you con make are:

E‘ smm-:f oy Kenchl 1 8

phyialEil chines

2 I::lr-m:iu? Baws 2 o E".'mrnn; Lathes

1 Elibe: face s i Hhaper or Moulding Macht
Bl Sl ™ [

1 Jig Shears 1 v|'wmirﬁ; P:rnu-gfln o
Cug-0f Wheel and others

, motors an ;
iiKe IE. Dones (e Jrive Misthods

POPULAR MECHANICS PRESS
Dept. 513 . 20 E. Ontaric Street, Chicogo

Information Lo, sbout polleys, belts
Justi published. No other I

NEW 1344 BOOK
FOR EVERY MAN WHO USES TOOLS
One of those boaks is issued each year and
% a reprint of articles published in our Shep
Metes parbment, It containe cream of ex-

rigned af yoars, of humdreds of our coun-
ry"n moat Successful mechanics. Get this
Ern.;l book from your Mews Dealer, or sond
0o to

POPULAR MECH ESS

AMICS PR
Bepl. 518 5 200 E. D-nt,lﬁn & Chicago

U.S. WAR BONDS ~ STAMPS

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

Get Your
Share of

FOR FLEASURE OR FROFIT
DESCRIBES 17 LOW COST BOATS

Owl this sulsandisg book and bwild & bowst
al home for your ows wse or Lo sell ot 5 profil.
You cas do ik Jusk the bosk wou've mlways
wanbed —pawer, aill of bow boal—I7 diferent
kipds mnd sEzen
Order BUTLI
pay onky §1.50
urn in 5 days

BOAT on postal eard and
et Tty bl

R A T g e
U, 5. BL.70 with oeder.] Chder foday.

PFOPULAR MECHANMNICE PRESS
Dopt. 30T, 200 E. OntarioSt., Chicagas

POPULAR MECHANICS



INTERHATIOHNAL
CORRESFOMDENCE SCHOOLS
Box 5683=J, Seranton 5, Penna,

BE A PERFUME DISTRIBUTOR!

Esli reprodusilons of world-fsmoms, imported peeliumes and got 16 oon the now bigger than
pver year nruind demasd for this merclandise, Eye sppeslisg packeges assrzre you hig
dally vash prodlis. Sany milkons of dollary werth of perfamem sold xnnsally. it stanied
ni npee with se-=your ts nrd watllig! Bal ged sbef il Baid for res dets U sa il bample
TODAY! DUCHESS D'ANDRE, 145 Ne. Clark Strest—Rssm 14, Chicags.

FIBRE ARMS AND LEGS!

Light, correctly fitted, strong and com-

4 fortable. Naturalnppearance,
=Y Bracos for nll deformities.
Srientific design. Folr Terms.

610-2rd Av. 8., Minneapolis, Minn,

YOUR OPPORTUNITY!

TECHNICAL BOOKS of All Publishers. Ask for
Free copies of catalogues of subjects interesting you.

MODERN TECHNICAL BOOK CO.,55 West 42 51, New York 18, H.Y.

BUCHSTEIN-MEDCALF

PRACTICAL, PROFITABLE

Low Cost BOOKS

POPULAR MECHAMICS OWN PUBLICATIONS

Books for self improvement te help
you sove money on repoirs and altera-

tions, for hobby enjoyment . . . ond
« » « WOy to emin exira money.
Welding, @razing, !-nldesr\-: 28
e R R e
H:.‘!".’h..:_":_ '..[:; e r ",,.';3‘“""“ o i G el e
Maks [Mew Ed.). 51,28 iy
From old paris, scrap, iz, Whakt to Make (1944 W'“MJ
Seervis Bansbodh (neid B0 bt liiiiicy Wow $400.
o r crgelf. o lll'l-|
‘d'lnurﬂar mﬁlm\'ur g1.3 Boy Mechanie ......-.- §1.00
Simple repairs, ’Imr!ﬂul.l Phals Guidd . ... .....¢.00 H1.%
Build & Boat, ,, c000000.51.50 Make own eguipment, bDetter
17 popular kinds,  Essy. plctures.
Shop N-ul.l-.l Library {1044 Meney Making Formulas. Iﬂ' =1 ]
P L "lrl'ln Furniture Fini
5 '\'ulumlﬂl now  H3.50 1 Repairing [mew) !l- 50
Garden Book ..o 000 0., 51,00 TI'II E’uun Crafisman [new)
Make your ewn furnishingi. Ower ! casy=projects . 51,00

Books Senl €. 0. B. Anywhere in U. 5 A.

FHPUI_M{ HEEH‘H“:S FHEES. Dept, 514, 200 East

Ontaria Street, Chicago

Bernarr Macfadden, founder and originator
of Physical Culture Magazlne——now again
on sala in & new format at all nowsstands.

LET
@

HELP YOU

Strengthen Your Eyes

A Remarkable Series of Exercises

Are you bothered with eye strain? Like thou-
gands of others, you may relieve overworked,
suffering, tired eyes if vou follow the advice of
Bernarr Macfadden. Remember, Mr. Macfad-
den, at 75 years of age, hos perfeet vision—
needs no ?Imm ea/ Now you can know some of the
secrets of eye strengthening he has discovered.,

This course of exercises comes to you in & 21 x22-in. ensy-
to-read chart in color, complete with essy-to-understand

instruetions. They'll amaze you with their beneficial re-
sults. Send for yours today !

SOLD WITH AN UNCONDITIONAL MOMEY-

BACK GUARANTEE—ONLY $1.00
Zp sure is Mr. Macfadden that after a short time youo
probably will be able to feel tangible results from these
exercises that he offers them to you with an unconditional
money-back guarantes. If you are not satisfied, you may
veturn chart within 10 days and your money will be re-

funded. AREN'T YOUR EYES WORTH A DOLLAR BILL

10 X0U? SEND NO MONEY

Merely pay ihe postman #1.00 plus 12c postage and han-
dling eharges, Or—if you send your cheek or money order
of £1.00 with the coupon, we will be glad to pay postage.

— e — i — — —— —— — T s W R e W — — —

MACFADDEN FOUNDATION,

I Dept. 36

535 FIFTH AVENUE, NEW YORK 17, N. Y.

I Please send me Hernarr Macfodden's “Thousamd Shift" eye
course. | will pay the posiman 21,00 plus 12¢ posiage aad

I hnodling cherges (L 1 enclose $1.00 (chock or money l

I arder) [J.

I'\ﬂnl fErmdTrEdrRE TR R AL P Ed R A AR T bA e e ' !

| AdArEas, oo v v srmrrran s st E s I

e e s BN, s

STUDY AT HOME

With A Chartered Educational Institution
Courses in ENGINEERING: Electrieal, Civil, H:E’hnhil’."a] IJruEliT:l:
Architecturnl, Steam, Avronnutlesl, Hadh: Sitructural,
lluR!rlul,Hln:]Lwny. Prtruh‘um Hnrme Chemicnl.

Courses in ARTS AND SCIEMCES: Philosophy: Education: Letters;
Public Health: Medioal Juhl!p-l‘l:l!!l‘ltu E'u'i: n{{: Sociology;
Physics; Chemistry; Geology; Pol. Science; oo EYi Law
Business and Commerce: Acoointing: Mi'l.hvllm'l.ici‘
Agriculture.

MeKinliy-Mockevelt Incorparated, A810-UE, Sheridan Road, Chicagoe, 40

buul aties:

LEARN ELECTRICITY FOR PROFIT OR HOBBY -

Practical Electrics $1.00

Get thip wp-lo-date handbook now il you want to learn
abaut ¢lectricity guickly, It's writien in simele languays
anyono can undersdand, |f starts you ocul with a simple
explanation of the operation of sleciricily and tahes you
thrgugh the gperation of electrical cirouits, transformers,

mslers=—and shows you how to lecate brouble, road
symbale, and doxens of ofther worth-while subjecis,

Send $1.00 mow for a durable, cloth-bound chpy of
Fractical Electrics,.

AUTOPOWER, INC., 2125 PINE STREET, ST. LOUIS, MISSOURI

FEBERUARY,

1944
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C\'. sripare lealare by leabure and T:u T cheors
Habar o lis sxeladive leatores aloae. For

Haban b wuly “Siempifisd™,
k

wlunl=ated, Habar §
of made In da every w
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ny fob baier,

Thsusands are now ls war planls speeding
work. makiag stragges predusti. They cen do

the sama bt you.

FLAN HOW] Design for Post-Wer

I-IO BART

" SIMPLIEIED
ARC WELDERS

HOBART

”f_]'.r.-n o PlE Warid

mode sasier with Hebort's new
“Praciicol Design for Are Walding'™,
Ak e be ploced en tha mailing fsi
te retgive this free dasign worvice,

HOBART BROS. (0., Bex M-24, Troy, 0.

HUNTING and FISHING

iz a monthly magazine crammed
full of hunting, fishing, camping,
dog and boating stories and pics
tures, invaluable information about
guns, fishing tackle, game law
changes, best places to fish and
hunt—ecountless idens that will
add more fun to your days afield.
Special Trial Offer

Send 25e¢ in stamps or coin and
we will send voun Hunting & Fish=-
ing for aix months.

HUNEING
‘FisHING

HUNTING & FISHING
MAGAZINE
251 Sport ‘s Bldg., Boston, Massachusatis

PLASTICS iudineering

Wartime up ihmtim- hinve proved ithe pescelbme  postilsilities of

PLASTICS. Get resdy now tnr this big postwar n|=-1|urtumu-. Syapare

aurself far i Bighly pnid position in Plasiies Industrisl Enrineering.
lete home training coumee now avallable, Send nameae

OHID INSTI F TECHNOLOGY. Bax P-138, Groomy

Be Popular—Learn
the Newest DANCES
in5DAYS—0 AYS—or NOCOST!

HEW REVYISED EDITION
of DANCING

includes the Rhumba, C
Samba, Jitterbug . ; . Fox

rhuy
Trot, Waltz and '?up ﬂnnnmg.

Al the nowest Swing steps
—the Rhumba. 'Cnngi Bnar=
ba, Jitterbug, I a® the
Fax Trof, aliz and basiz
tap lu'ﬂ'—!;!jﬂlll&rl with
'l-%?]cl i L] AETATOA.

ET "Eﬂ' FUN QUT OF
LIFE! Bwing
uﬂmlarl!rl
Bl you

sl MAME THIS FRE
STl The mew REVISED

willtion Betty Lee's book,
'I'.lnnt'lnr belpEs  ¥oid  lears
carrect lnd quickly. Be canvinced—If mot sstisfied with rosolis,
] 'll't & .!"Dll! mamey back! And remembor, wa lnclude twa pr
ulﬂ —‘ °I-‘l Lngr" ' l"l-ll ‘' Swin E-I:-Ih — FILEE of wxtra I!I:II:I.‘I.'II!.
M ll.'r lh-o mmsn .uu lus o few conts lpu.
-:J;i*cnIthmun“' 1l"| h — pracilos :Lmn d-nr_--
dny a h I
we will refund your IDDHI‘].I' L ke A ot B sio

PIONEER FUBLICATIONS: INC.
1790 Broadway, Dept. 242
Mew York 1%, M. ¥.

a M
?:H!th ;!’HE‘E:L’F‘ by Betty Lew: mnd

0O Ehip C©.0.0. I will pay on arrival, I
oI izglq-& ST, Ship pastage 'p“[ll.ld_

If in 5 day do not learn to danee, 1 may
Wﬂhﬂukmsrnuwﬂlr-rund Ml’:ﬁu.prh’:._

L T T T B State. s v
————— — — o — — —

.1
i Tan SHIH%make up F Ulis

Be a Tamidermist. Doubls saur Ranging |
Birds, Animals, Fish,

rata
I'ﬂ r

:u..'1 ?c-u -lHnrn. Monint
H nn mers, Furludpmm
“I MONEY. Motnt

in sparn iima, 1‘1}

69 wame weteres, in FREE BOOK
4 ﬂ.ﬂ pouk card. Sinte yoor AGE.
AR MORTHWESTERM SCHOOL .OF TAXIDERMY

ﬂ‘xp

JLOOK! Baby Chicks

THOUSANDS WEEKLY ALL YEAR. Fi lity &
reeds,  Hybrid Baby Pu nuﬁT" 4 'ﬁ’""

ir Haois nnrl ml:.

ented, Duntnnz-, Groalings, uuny Tu

I Enlr';- raisin w.tmg.»n a‘;fm ITY |:|'|t:c§fls m}w M ' I‘"G
HABOR HA ERIES, BOX M, GAMBIER, OHIO

i

J
[II]I][H{HH

e

.ll!!illlllm
(i

BOOKS SENT FREE

ON APPROVAL. Just malil the oo
and wa'll send you a complete sot of
Auto Books, 20th Edition. Whether you
are m mechanle or helper, expert or ap-
prentiee, auto owner or dreiver, take Im
mediate ndvantnge of this FREE Ex.ﬁ.ua
INATION OFFER.

MAKE GOOD MONEY MOW

HOLD A PERMANENT JOB
America’s autos must be kept in service,
now and after the war, Men with “know
how*® are in demand, mt big pony. Thoeas
books will help you get and hold an
important job, or give you a chance to

Into business for yoursell mow or

CAN YOU FIX IT?

These wonder bools ool

D 3B cate repaira ond luter. Any man who half tries to im-
h|,..[,:....;-.1|;g E..:. prove himself can learn muto servicing
kvesy @ oal and repairing by this guick reference

TR 1.|
L‘dﬁrl.rnrr. |Il1lr'|'lll||!l1_ﬂ' 1at=
m |mpmr|,-|1-;un|n an car

il operatian.
Px:ut'ne 1.mul:|IH- and how
i carrect them  woll

muethod., LUse the JIFFY INDEX to find
ensily understood answer to any auto
prohlem.  These wonder books prepored
by eleven of Americn’s great aulomobils

cove engineers, Many hupdreds of valuable
nan-?: L1101 vn:““tlilruu illustentions. Send the coupon TODAY:
paged, 2000 : A wear's consulting privileges with
E:.'m“" s S our enginesers now given with
onel engines.  Beaulk thess books without extra charge.
Ihl.'HlDlhllulll’.' waslis

.me Elath. 'I|-Im1h|j|'. oeational Publishers _..‘_;_{.:lu Ei
l..llﬁﬂ.ﬂ T[EHHIEAL SOCIETY, Dept. A-Z1D

Drexel Ave, at S8th St,, Chicago 37, (il

I would like to examine your Six-Yolume Set of Auio Books, I will
pay Che dellvery chargpes only, but §f I choose I may relurnthem
If after 100 doys use I er to keep them. I will
send vou B3 and pay ihe balanee At the rote nl’ only & month ontil
£24.80 has been paid. Please include copsulting service as offered

aliave,
TRITEE & sos w @ 0w & ww s o R R R AT R R R RN E A E AR R E e

Addreas

City . i w REals, .
Plense ntineh ietier ng . occunation and sddress of manuT!r
sl of ot lenst one business man as reference.  Men in servioe, aise
pense give home address.

Always write your mame amd full address clearly when

answering advertisements.
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you've 6ot 10 8 Gooo...

You'll be up there in good com-
pany when you fly with the A.AF.!

You'll be on the same team
with fighters who knocked out
the Luftwaffe over Salerno . ..
with bombing crews that blasted
Schweinfurt and blew Ploesti off
the map . . . with hunters who
tracked a Jap fleet to the Bismarck
Sea, and bagged every ship that
flew the red-ball flag.

You'll be up there in the “big
leagues™. .. and to make it, you've
got to be good . . . and thar puts
it up to you!

If you think you've got what it
takes to fly . . . if you're willing 1o
work long hours, on the ground
as well as "upstairs™. . .

Then maybe vou, too, can win
your wings as Bombardier, Navi-
gator or Pilot. ..

And fly and fight with the A.AF.
...the greatest team in the world!

FLY AND FIGHT WITH THE

FEERUARY, 1944

MEN OF 17...

Go 1o the nearest Aviatlon
W Cadet Examining Board; see

if you can qualify to join the

Air Corps Enlisted Reserve.

Ifvouqualify, vou will receive
the Enlisted Reserve insignia , . . but will
not be called for training wntil you are
18 or over.

Begin now to prepare vourself, men-
tally and physically, to be a Bombardier,
Navigator or Pilot in the A.AF. Bone up
on math, physics, history, geography ...
all important subjects for a member of
the Air Forces. Above all, siwdly hard . . .
and keep your mind alert. For the A.AF,
WANLS your training as an Aviarion Cadet
to be second 1o none in the world . . . so0
that when you win your wings, vou'll be
the toughest and smartest iver who ever
burned up the sky!

Toughen your body, oo, For, as &
member of a bomber crew or a fighter
pilot, other men will depend on your
“staying power,” and you will depend
on theirs. Meanwhile, see your local Civil
Air Parrol officers about taking CAP.

ARMY HIR FORCEE

Cadet training — also se¢ your High
School Principal or Adviser about the
recommended courses of the Air Secvice
Division of the H. 8. Vicory Corps. Both
ifford valuable pre-aviation training.

TO WIN YOUR SILVER
WINGS. ..

You Il start vour A A.F. trafming i one of
Amerfea's leading colleges (after a brief
conditioning period). Here, in 8 months,
you will be given the equivalent of a
year of college training. From the Col-
lege Training Detachment you will go
on to 8 months of full fight training,

When you win your wings as a Bom-
bardier, Navigator or Pilot, you will get
an exira $250 aniferm allowance, . . and
your pay will be 246 to $327 a month,

And after the war vou will be quali-
fied for leadership in the world's great-
est new industry—Aviation |

See vour nearest Aviation Cadet Exame-
ining Board —or the commanding officer
of the College Training Detachment
nearest you=—for complete degails.

{Esspmligd workers In War Indusiey or Agriculurg—
do not apply.)

U. 5. ARMY RECRUITING SERVICH

Fea mone information ses locsl Avistion Cadel
Examining Board
For dnfermaotion repordimg Nopsl Aviation Codel
Traiwing, appdyat the Naovel Ariolion Codel Selecdion
Beard in anp offee of Nopal Officer PFropurement, or
@t enp Nuiwl Hesruiling Stalion; or, if pois oré in the
Nary, Marise Corps or Unast frunrd, apply through
et ting aficer, ., Thinad.
“EEEMEM FITMGY” vertdsement has the appreovel of the
Juiat Army Navy Persocmal

GREATESTTEAMINTHE WORLD
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The set of
hooks
that makes

MASTER MACHINISTS

and leads to bigger pay!

This big home-stody and reference course givea you the
practieal facts on machines and methods you need to ad-
vanee in machine shop work., Take advantage of the other
man's experience us found in hooks, to selve your problems,
increase your efficiency, with

The AMERICAN
MACHINISTS' LIBRARY

& volumes——2368 pages—2516 illuitrations
{A combined home-stedy course and referance brary )
Thia libeary of machine shop practice was written for practleal men,
It gives vou the best medbods Tor every kbad of mashine shop work.,
It h:IJ!\r explaing [othes, drills, aod other machine tools and theie
o tion, patomatic screw Irl.:!;‘hjlll‘ﬂ apeepils and feeds, gear deaign
Illlﬂ produstion, jigs and Axoores, puneh and die work, 1II{‘|1|-| mairfie=
Ing, ete., vie, Flainly nrlrlrn—rnmplcu‘h ilusicured—le best Limd
of help to the moeling shop man who wants to advance himsalf,

Mo money dewn—special price—aasy paymants.

e =——

EXAMINATION COUPON

A2nd St, M. Y. 18

=
I 1
: I
I
| McGRAW-HILL BOOK CO., 330 W. 1
] Bend me !-:u- l.rﬂ daye’ ezamination the Ameriean Machinists” Libew L] ]
l antislactory I will send you tl B fn b0 daye wod £3.00 seesibily until ib |.lr|rll
of 10 I.'lll in nl.ld I nni -iniud T will satiirm le hisoks postpsid, (Ta L-II"! '
] writs i I im @l Dinas. ) 1
] ]
I I
I ]
I o
I o
L)

ORI i hq 4 b hod o o | kb R R T TP
F[umu.ﬂdllrru.
City nnd Siae ia P
b R T R TR R

of  Com

L‘\umr ny .
- - -

Sy
e = v
COMPLETE CONSERVATORY HOME STUDY BDU

Piane, Harmauny, Histosy of Mysic, Advasnced  Conspositio,
fublie School  Sldsie, Ciolln, Cormet. Trum rrt. Guilar, Mapdaiio,
smxophone, Clarinet, Dance Aand Asesnging, Esr Tralolog ond Sight
Bingrlng, Choral If'l:mlutl.lllj 1I'I|- ainly E6Ff Mol woho
all the eauries lead '-1 s the Degros of Bachelsr of Music.
ILlastrated lessois I.I.II catalog,

Give experience soesessosvanersvnnnnennnnes oo BED

UNIVERSITY EXTENSION CONSERVATORY o, oar 5 3ard St

SES

Vadew,

Ash fur

I"l"l:'l-. prrEt Ill.nl_l ceaslal
laventl

now K
edlbor o I :
ity don't huve o be o genlus
Lo be an mt t‘hlur It shows 'Imw some of the slmplest Idens ke
the paper clip and tluh-'!' fruit jnr top made huge fortunes. Mr.
Yates gets yoi started by deseribing 2100 ﬂeu&ml Inventlons—
prauctical money-making suggestlons that are erving to be o=
vealed—each group nently classified, such as Radio, Elscirienl,
Aviation, Chemioal. .'a.iu-u describes 10 muost needed inveotions
—40 Inventlona U, 5. needs most to win wor. Order 2100
KEEDED INVENTIONS now and ENOW what masoineturers
wunt before you wante time on improctical inventions! Special
chaptors inclodedd on Uncle Sam'z call for wartime [Aven-
tors.  Alse shows how to develop mmd protect |deasl SEND
HO MONEY. On delivery pany postmon £2.00, ploa CO.D.
poELaEe, Money bock if not sstisfed, rier today - from
WILFRED FUNK, Inc., Dept. 12, 354 Foarth Ave., New York, N, Y.

BETUDY AT HOME for FERBONAL H'U(}C‘E‘.HE and

LARGER EARNINGH, 31 yeam T

tivo=—over 106,000 students enrolled B, Dﬂm

awnrded. All texta lurn:lhﬂl. Esny payments, Semd

for FREE BOOE—"'Law apd Executive Quidanos.™
AMERICAN ElTl',HEII.'IH SCHOOL OF LAW

Dept. 38:M 8 East Hurom St Chicago, I,

Always write your name and full sddress clearly when
answering advertisemenis,

Qurck! Rig |1'r Now
Get into DRAFTING

~ I’Il train you until you
O have a GOOD PAY JOB

l With industry working feverishly—the
ﬂeEd for Draftemen is bigger than evar.
| More important — draftamen and de-
| signers must comé first in changing

back to peace-time production. Get into
i better job with more pay and fas-
einating, plenzant work. Engineer Dobe
will trein vou at home—In yvour spara
time, to gpet experience on netual work,

Al working tools the same kind of jobs you will do in the
r“ H" I s ]'I E n best paid position. and train you ontil

you are competont, experienced, hold-
Professional drawing ing sueh a position that will mean ad-
instruments, all vancement and ]mi' ralses na  deserrell
working teols, also When competent will recommend your prae-
drawing table fur- tical work experience ns references, No need
nished with tratning. for previons training (o start with meé=—and
Btart in right Mow. Emlt of higher edwention slwitd not hold oo

You can pay monthly for your prac-
tieal training from an engineer: the cost ia
reasonable. Write twlay for full illustrated
details and booklet. Giveyourape togetrepin.

GET THE FACTS TODAY!

ENGINEER DOBE, Div. 3372, Llhrl.;\'llh. n.

Pleass m:ul me training facts on D timg and Toadusirial

DeuLzlriu . Alsn advert list of positioms for Deaftamen
nd Dweslgners Wanted,

HhE. i immsrininsings N RN EEI SR | |

Now Plates CHROMIUM!

ALSO GOLD, SILVER, NICKEL, COPPER, ETC
War Increoses Demand— You Profit] |

hnlinulnl'
ullt upog CUFtRmETE ACh
WARNER ELECTRIC COMPANY

883 N. Walls 5t., Chieagn, 1IL, Dopt. 310

WARNER ELECTRIC C0., 663 M. Wells 5t.. Chieago, 1L,

Dept. 310 |
Gentlemen: Send me Fres Sample and Ilustrated

I Nome '
I Address. I
City

Suaie

I |
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WELDING
GENERATORS &

Welding—one of the most impor-
tant of mechanical processes —is covered wvery
thoroughly in the LeJay Manual, which gives you
all the necessary information for making welding
equipment of different types. It also shows you
how to make your own power tools, generators,
motors and wind plants for cheap power.

NO SPECIAL TOOLS OR
EXPERIENCE NEEDED

You gain experience as you work with material to
be found around garages, workshops and old autos,
The younger generation can have lots of fun mak-
ing the electric scooter or the electric bike pusher,
as well as in equipping the camp or cottage with
electric power. There are over a hundred ideas on
which you can save or make money.

Q It shows you how to Make:

200 Amp. Generator Waelders + Workshop

Spot Welder ¢+ Large Translormer Welders

Bunsmith's Carbom Welder + Eloctric Foncers

Bench Grinders ¢ Electric Drills » Armature Rowinding

6, 12, 32, 110-Voit Motors Electrie Scooter

Electric Outhoard Motors * Wind-Drive Light Plant

Insect Electrocutors * Electric Bicycle
Pusher and Many Other

Things .

TATNE T RON

47 LEJAY BUILDIMNG

FEBRUARY, 1944

A\

ELECTRIC
FENCERS

WIND
LANTS

Mechanical Knowledge

is in Great Demand. Let this
Manual Help You to Learn How to Earn

You will find the LeJay Manual of special value in
these tough times, when electrical equipment and
repair parts—Ilet alone expert assistance —are hard -
to get. It will show you how to “do it yourself" with
the material available. It will enable you to save
money on your own jobs and to make money on jobs
you can do for others. Since the first edition of this
manual thousands have testified to its wonderful value.

SEND NO MONEY

Fill in the coupon with your name and address and it
will bring you the complete LeJay Manual of over
100 build-your-own items. We will send it C.0.D.
and the postman will deliver it to your door. If not
entirely satisfied after 3 days, send it back and your
money will be returned. If you prefer to save C.0.D.
fees, send $1.50 now; same

r

I LEJAY MANUFACTURING CO.,

I a7 Leday Buiiding, Minneapoiis B, Minn.

L Gentlemen: Please aend see 0.0, your blg 1044
¥ LeJay Mamenl, an the undeestanding that if, after 3 days
] triml, T should returm the Manusl, you guarantes Lo re-
: turm the 51,50 purchose price. 0
I

]

I

1

1

1

]

1]

P

I enclose 81.530 for the above Manunl, same guarsntec [J
ADTIREIEE . i oo i m o i o i

CITY. . ociscvacaannannnnnnsssn BSITATE. cafosas
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Helping the tire maker: Pictured here is 2 laboratory model of the new Westinghouse-
developed “mass spectrometer,” an adapration of which analyzes pases wich incredibls
gwifeness and accuracy. Right now, one of the most important of its many uses is
speeding up cremendously a step in the making of synchetic rubber.

Westinghouse research accepts every wartime challenge ...

Under the spur of war, Westinghouse research is delving into numberless
mysteries, not only in the vast field of electricity and electronics, but also in
chemistry, physics, metallurgy, plastics. And as a result, out of the gréat
Westinghouse laboratories has come a steady stream of new war products,
and new and better ways of making old ones,

Westinghouse research develops new

talent for America...

To Westing house, each year, come several hundred bud-
ding scientists and engineers—to work, to learn, to blaze
new trails in electrical research. And each year, through
more than 100 Westinghouse scholarships, young men
enter America’s engineering colleges to develop the
native skill and talent that have made America great
and will make it greater.

Westinghouse research promises new

wonders for peace...

You have heard much talk of the marvels
science will offer you after the War. Well, there
will be marvels—plenty of them—and West-
inghouse research is working to contribute its
full share. But we will never lose sight of what
we conslder our first duty: seeing that, beyond
all guestion, each Westinghouse product, old
or new, is the very finest of its kind, Westing-
. house Electric & Manufacturing Co., Pittsburgh,

S Penna. Plants in 25 cities, offices everywhere.
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WRITTEN S0 YOU CAM UNDERSTAND IT
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Striking a point where a trestle is out,
the auto-railer freight retrocts jts
steel wheels and tokes to the highway

Al

GAIN"RAILROAD

e | -
L=

TD THE young man of yesterday it
seemed that the words of Horace Gree-
ley, “Go west, young man,” no longer had
the inspiration and thrill they once pos-
sessed. No longer were there frontiers to
be crossed and new discoveries to be made
where fortunes could be acquired through
adventure and daring.

portation once more opens the door to won-
derful new adventure. New lands rich in
natural resources, holding out attractions
for industrialists, agriculturists, miners,
and in fact, every walk of life, can be
brought within range of modern energies.

Let me draw you a

The horizons had closed
down. No longer were
there gold rushes or
homesteading, No long-
er were territories being
opened up for new set-

ers, and men had. to
find their fortunes at

I. Edward
Evans
oading for the

Evans, president of the
roducts Co., supervised freight
vartermaster Corps in
World War |, has since become ane of
our leading inventars ond manufactur-
ers of outomotive, rail end aviatian
equipment. Here he presents his unigue
proposal for an aute-railway 1o Alaska

picture. We are driving
down a highway paral-
leling a railroad. Swift-
ly, silently, on the rail-
road there comes a
Diesel-powered frain
with locomotive and 23
cars. Ahead there is a
bad washout: the rail-

home in the hard way.
“FEBRUARY, 1044
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With stesl pilot wheels lowered,
the pneumatic tires of the aute-
rail freighter ride on the rails

drop into place and serve
" aspilot wheels. There hgs
"¢ been little or no delay in
e, this® off-the-track, on-
% _the-track movem

j Thi&is not a Buck ¥ ng-"' -
ers dream. These dual
road and rail vehicles are
in daily use. They have
operated millions of
miles, on 18 railroads in
the United States, Can-
ada and Mexico hauling
freight, mail, express, and
passengers over steel
track and highways.

Here in the marriage of
the train and the truck is
a new “iron horse” to
open up new frontiers,

Alaska is rich not only
in coal, but also oil, nick-
el, tin, asbestos and vari-
ous other minerals in=-
cluding copper and gold,
and has tremendous re-

sources in furs, fisheries,
road trestle shows a gap of 100 yards. A agriculture and timber. If we can open up
signal man stops the train at a I11ghwﬁl}' this frontier, American youth and Ameri-

rnnd and rail routes 1a
atg the shorfest mhlnl:frqm i

L il hj: iy |y
©n this map Colonel Evans. w“.l* :
how his rail-and-highway frains can
solve the Aloska fransport riddles

crossing and, without an instant’s del can enterprise once more will find wealth
the train rolls off the track onto the para in payment for the requisite energies ex-
highway, up to the next crossing, beyofid pended.

the washout, and back on the tracks. § Alaska is one of the most difficult parts

This train is startling, The wheels ar&. of the world to get into by land. There is
rubber-tired; and it has steel retr m:tah]e..fl_ no railroad in Alaska with road connec-
flange wheels which, when on the track, “tions to Canada or the United States. The
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new Alaskan highway
built by the Army is at
best a semi-pioneer road.
This is a rough trail
wilderness with
temporary bridges sus-
ceptible to two-way traf-
fic only in part, usable
when frozen but precari-
ous when thawing. Alas-
ka is a land shut off from
the world except by air
and sea, Yet it has great-
er possibilities for devel-
opment than any part of
the Western World.
Billy Mitchell said in
1935: “Alaska is the maost
central place in the world

for aireraft and whoever
holds Alaska in the fu-
ture will hold the world.
I think it is the most im-
portant strategic place in
the world.”

That this is true from a
military standpoint there
is no argument. It is also
equally true from the
standpoint of world in-
dustry. If you will take
your map, vou will see
that Alaska is much
nearer Europe and Asia,
particularly the latter,
than are Chicago and
New York. Here are some
of the comparative dis-
tances by air: Chicago to
Berlin, 4,500 miles; Chi-
cago to Moscow, 4,500
miles; Chicago to Tokyo,
4,800 miles; Fairbanks to
Berlin, 4400 miles; Fair-
banks to Tokyo, 3,500
miles; Fairbanks to Mos-
cow, 4,300 miles,

We have before us a

FEBRUARY, 1944
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Aute-rail cars in several ferms are already in service. Two of them are
shown on this page, the pictures ravealing clearly how tires ride on steel

world destroyed by war—a
world that has to be rebuilt
and supplied with everything
used by the human race.
Alaska can be the “corner
general store” for these needy
nations. It is the nearest shop-
ping place for American goods
and there is room.in it for 7
million people instead of the
80,000 normally living there.
There is also reom in it for
billions of dollars invested in
industry, commerce, mining.
It is the doorway to Russia.
And one of these days we will
probably see highways and
railroads running from Alas-
ka to the center of Siberia and
Russia, ferrying across the
Bering Straits in summer and
by ice tractor in winter.

Great wealth and opportunity are locked
within the iron boundaries of this unex-
plored land. Now, for the first time, there
is a key that ean unlock the door of Alaska,
That key is the auto-railer.

The difficulties of building steam rail-
roads into Alaska in the past have been
almost insurmountable, It is a country of
deep rivers, great mountain ranges and
muskeg. Railroad men have conguered
rivers and mountains, but muskeg offers
an almost insuperable obstacle. Muskeg is
a peat-like swamp with a bottom of ice.
The ice recedes in summer and reaches the
surface in winter. It is too hard to drive
a pile. And even if the pile was driven and
rested on the ice in the summer time, in

4

another warm summer the pile might sink
out of sight.
Our big freight locomotives weigh as

much as 300,000 pounds and our loaded
freight ears weigh 50,000 pounds or more,
each, and the steel tracks and ties with
highly concentrated weights and vibration
would sink into the guagmire of the mus-
keg. To avoid the muskeg eountry for the
building of a road would require a long,
circuitous route through mountain areas.

Never before has an Alaskan railroad
been considered practical. But now the
rubber-tired, light-weight, resilient auto=
railer train makes railroads possible
through undeveloped country, Auto-rail-
ers, which run with equal facility on rails

POPULAR MECHANICS



and roads, will negotiate
d0-degree curves and
climb 10-degree grades;
they are even more effi-
cient than steam or Die-
sel-electric railroad
equipment; they are about one-
third as heavy and can be success-
fully operated on channel steel or
wooeden rails hewn from the local timber.
Now don't scoff at the idea of wooden
tracks, as they are the first kind of tracks
used by railroads in this country. They had

This :Ian shows arrangement of the pilot truck

FEBRUARY, 1944

The aute-railer above mounts a snow plow
which could function on railroad or high-
way. At left, o siring of the lightweight
freight cars arrives in an Aloskan outpost
and sets oul a boxcar, which is hauled
away te its consignee by a local trucker

metal straps on top to support steel wheels,
and there were only single rails. But with
dual tires on auto-railers a double track
can be used. As the auto-railer locomotive
and all of the cars operate on rubber tires,
there would be no wear to speak of on the
wooden rails and tires and track would
last indefinitely.

In the muskeg country a corduroy road
made of 24-foot trees 12 inches in diameter
can be laid on top of the muskeg, and the
wooden rails laid on top of them. They
would act like a pontoon bridge floating
successfully under the lighter weights of
the auto-railer trains—creating, in effect,
a “Hoating” railroad. Relatively light
wooden trestles can be quickly erected in
rough terrain for inauguration of auto-
railer train service; io bridge a river or
stream, wooden railroad tracks can be laid
on pontoons.

Whereas heavy trains cannot be operated

(Continved to page 160)
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Super-Blimp to Hunt Subs With Bigger Bombs

Packing far greater
power to hunt down the
wolf packs of submarines
off American shores, a
new super-blimp will
soon join the fleet of “K"
ships patrolling the At-
lantic, Fifty percent larg-
er and carrying that much
_ more helium than the “K”
% blimps, the new “M"
» bhlI.'l built by Goodyear
\ Adreraft Eciegl'_atmn, has™
"J g Wider cr uising range
i i‘xand will carry bigger

«. bombs and more guns to
= counter the recently in-
yereased antiaireraft bat-
N eries of the subs. The
ol ) super-blimp is faster than
itz predecessors,

Mose cone hangs like a giant
paraosol ready for plaocement

“Mechanical Memory” =

Records Battle on Wire

All the sounds of battle are recorded with
a device now being built at the Armour
Researeh Foundation in Chicago for instal-
Iation in Navy planes. The instrument, no
larger than a portable typewriter, records
the sounds on thin steel wire through a
magnetic unit. The wire can be used for
another recording after it is de-magnet-
ized. This “mechanical memory” provides
a complete record of a bombing mission,
from conversations between pilot and crew
to the firing of machjne guns.
?r; [t ane Sy Lt ta

wcorder s no larger than & peri-

able typewriter. The recording is

made on wire only .004 inch thick

Shown as the “air bus
of the future” by the
QLEX‘AE’L%__{,MJKDEEHQH
is a model of a 14-passen-
ger helicopter, demgned
by Raymon in
collaboration with Igor
_Sikorsky, the helicopter
*specialist. The model,
which has a cigar-nosed,
streamlined fuselage and
a triangle landing gear,
was shown recently at
hearings before the Civil
Aeronautics Board.
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. Records were shattered when the 70-ton
\ Martin Mars, world's largest flving bhoat,
breezed through a series of grueling tests
ito qualify for the Nawval Air Transport
Service. In a non-refueling endurance
flight, the Mars traveled more than 4,600
“miles and stayed in the air for 32 hours
Cand 17 minutes. The distance was equiv-
alent to a trip from Baltimore to Berlin
and back to London. This exceeded the
distance record for seaplanes by about 50
percent and broke three other official and
seven unofficial records for both seaplanes
and landplanes. The Mars, which was built
by the Glenn L. Martin Company, carried
a gross load of 141 000 pounds at the take-
off. This included approximately a tank
\J car load of fuel and 22 persons. In a test for
structural strength, the Mars was taken up

to an altitude of 13.000 feet and put into a
i:ower dive. Her giant wings withsiood a
oad of 210 tons. In final flights before de=
livery to the Navy Trial Board, the big fly-
ing boat maintained altitude and then
climbed with two of her four propellers
fully feathered. Both engines were shut

FEERUARY, 1944
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Flying Boat Mars Stays Aloft 32 Hours in Test

The 22 men whe stayed aloft in the 70-
ton Martin Mars for flight that set &
distance rocord pose (left) on sturdy
crafi. Belew, in flight, with twe pro-
pellers feathered, and resting on water

off on the same side in the two-engine test
—the most difficult operating condition for
a four-motored eraft. In presenting the
Mars to the Navy, Glenn L. Martin, presi-
dent of the aircraft company, reported that
the ship could have stayed up several hours
longer, but the crew was getting tired.

F 5
U. S. Gun Fires 60,000 Feet Up

Enemy bombers will have to fly higher
than 60,000 feet if they are to escape the
fire of the U. 8. Army’s new 120-mm. anti-
aircraft gun. The gun is said to be superior
to our 90-mm. gun and far more effective
than the German 88-mm. weapon. It can

' be used for antigircraft or for land targets.
%(5; =" o ( ;.: = ,{‘qtti,
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UP WHERE THE
OXYGEN ENDS

Boeing engineors study
instruments in a Flying
Fortress vsed for high
altitude tests. Below,
fighter pilet with oxy-

* b b i b B

By Wayne Whittaker

& OME day in the not so distant
' future you will be riding in a
luxurious substratosphere liner,
perhaps the Los Angeles-London
Limited, eight or nine miles above
the earth, The air outside will be
so cold—anywhere from 40 to 80
degrees below zero—that a cubic
foot of water would freeze solid
in a few minutes. You would be
dead at this altitude in 30 seconds
without the stout walls of the lin-
er’s pressure cabin to protect you
from low pressure, lack of oxygen,
and the frigid dry air.

Some of the perils that lurle “up
in the wild blue yonder” would
be quickly revealed to a novice if
he attempted to invade that region
without an oxygen mask, without
bothering to get the nitrogen out
of his system, or without proper
attention to his diet. The latter
consists of avoiding gaseous foods,
for the air at 35,000 feet is only a
quarter as dense as it is at sea
level, The unobliging gas expands
accordingly, an extremely painful
Process.

POPULAR MECHANICS



Suppose vou climb into a sheep-
lined flying suit and stow away on a
Flying Fortress. You don't notice the
altitude for the first mile or two on
the way up. Then you suddenly feel
a glow of warmth. This rosy condi-
tion is caused by the lack of oxygen,
producing an effect similar to several
cocktails on an empty stomach. You
may feel exhilarated or completely
relaxed, depending on your personal
chemistry. But you are sure to think
that you are the smartest fellow in the
world with the ability to do anything.

At 16,000 feet you reach to take a
pencil from your coat pocket and stab
aimlessly in that general direction,
unable to coordinate your muscles _
sufficiently to get hold of it easily. . TR
You get up to walk to the front of the  Lt. Col. W, R. Lovelace (center) who made record jump from
40,200 feet, about to go aloft with Boring “strate™ experts

]
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A—Bamb Door Contral Hondle
8—Bomb Releocse Haondle
C—Emergency Bomb Releowe Hondle

O—Engine Fire Extinguither Canirals

E—Fire Extinguither AC Type AT [Corbon Tetrachiprids)
F —Lile Roffs

G—Life Raff Ralease Hondles

H=First Ald Kia

| —Emrgency Doar Releass
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Diagram shows means of emergency escape from a Flying Fortress.
Below, Col. Lovelace hos parachute gear and oxygen mask checked

plane and stagger like a drunkard. After you are on
vour feet you forget why you were going to the front
of the plane. A thought starts to crystallize in your
mind and fades away in mist. Oxygen—that's it—you
are starved for oxygen and should get a mask and plug
the hose into one of the outlets from the eylinders.

But you haven’t the will power to go after the mask.
You may suddenly burst out laughing, or weeping. Or
you may want to fight—depending on your individual
reactions to oxygen lack. Acute oxygen starvation be-
gins at 18,000 feet, and at 20,000 vour hearing is dimmed
znd vision may be blurred. You start trembling. An-
other couple of thousand feet and vour muscles twitch
violently. You are delirious. Somewhere around 25,000
feet you will pass out completely, and if you are not
quickly revived death will follow.

In contrast to the horrible fate of the imaginary
stowaway, the Fortress pilot will be humming along in

| s -
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Pilots ot Mitchel Fiald, M. Y., do some "cellar flylng” in chamber that simulates altitude of 35,000 feot

comfort at the "low” level of 25,000 feet.

But his preparation for a trip into the
substratosphere was based on careful re-
search and not the desire for a free ride.
Incidentally, test flights at high altitudes
cost about 31,000 an hour, according to
Boeing Aircraft engineers. For 24 hours
before the flight, the pilot avoided gaseous
foods such as saverkraut and weenies, pea=
nut butter, radishes, or chocolate cake.
Forty-five minutes before he was to take
off, he put on an oxygen mask with a 50-
foot hose attached to a portable eylinder,
Then he played baseball with other mem-
hers of the crew until it was time to take

off. This game, played with oxygen masks
and dangling hoses, is one of the strangest
sports events ever witnessed.

Exercising while wearing the masks and
breathing in the pure oxygen which tastes
sweet and dry, removes nitrogen from the
body, We can get along perfectly without
this nitrogen that finds its way into our
muscles, blood and joints. When outside
pressure changes, the nitrogen struggles to
get out. This can cause unbearable pain,
and is a condition known to flight surgeons
as aeroembolism and to deep sea divers as
the “bends.” It is unrelated to anoxia, the
official term for oxygen starvation. A vari-

High altitude chamber mounted on trailar is taken to air fields to test substratesphere reactions of fliers

. 5. Army Alr Forces photo
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This chart shews comparative rates for free fall and
open parachute. Right, flier in low pressure chamber

ation is the “chokes,” a burning and stab-
bing sensation under the breast hone
caused by small bubbles blocking pulmo-
nary vessels. The formation of gas bubbles
at high altitude is similar to the release of
bubbles in a bottle of pop. Despite the
painful nature of the chokes, bends, and
anoxia, they rarely cause permanent harm.
If the patient lives through it, the cure is
complete,

The Fortress pilot is well versed in the
dangers of taking any excess nitrogen aloft
in his system. When he completes his de-
nitrogenizing game, he holds his breath
while switching from the portable oxygen
eylinder to the plug-in system on the plane.
There is also a walk-around bottle on the
ship in case he wants to move about, and
a bail-out bottle that holds an
gight-minute supply of oxygen—
plenty for an emergenecy jump
from seven or eight miles up.

The pilot is reasonably sure of a
comfortable trip for he has forti-
fied himself against anoxia, the
bends and frigid air. He is wear-
ing one of the new two-piece
chicken feather suits for high alti-
tude flying. His main concern is
the eold and perhaps a new filling
in one of his teeth. Why high alti-
tude causes pain in new fillings is
unknown, but with repeated flights
the pain gradually disappears.

Not every man with wings can
stand the rigors of high altitude
flying. They used to learn that the
hard way—actual flying. Now the
men are tested in pressure cham-
bers, and those who pass the test
for high altitude must stay “aloft”
for three hours at a simulated
height of 38,000 feet. Cadets call

Fliers exercising while breathing oxy-
gen to rid systom of udwianted nifragen

FEERUARY, 1044

24 MIM., 32 5EC.

this “cellar flying."” Some of the chambers
are mounted on trucks and moved. from
one field to another,

One of the important lessons hammered
into the student flier is that he cannot per-
mit himself to judge oxygen lack. He learns
to rely solely on his instruments.

The reactions of an experienced fighter
pilot during a recent maneuver show what
happens when an oxygen system fails. He

(Continued to poge 156)
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Padded Suit and One-Man Raft Save Navy Men

Battle dress for the
Navy includes padded
suits that afford protec-
tion from shell fragments, .
and a quick-inflating
one-man raft. The suit,
which is padded from
neck to thighs, also guards
against flesh burns from
explosions and cushions
the shock of underwater
explosions. It weighs just
3 pounds and 12 ounces.

Torpedoed TaZﬁe:{

Is Kept Afloat
By Air Pump

Compressed air is serv-
ing as an anti-torpedo de-
fense weapon on tankers
carrying oil for the Allies,
An air line attached to a
compressor pump extends
the full length of the ship.
If a torpedo damages sev-
eral compartments, air is
pumped into them to
check the inrush of water.
Use of the compressor
pumps is said to have
Quick-inflating Goodyear raft and padded suits protect survivors ot sea  kept many tankers afloat.

With glass plates made
from the negatives of
aerial photographs, im-
agesg are projected on a
map sheet to speed the
making of topographic
maps by the Geological.
Survey, The plates are
pla in projection cam-
eras suspended on a sup-
porting bar. Red of green
light filters are placed
above the diapositive
plate in each alternate
projector, and when
properly adjusted the
image can be viewed in
third dimension by oper-
ators wearing spectacles
with special lenses. The
operators draw in build-
ings, streams, or contours
on the map sheet. After
the drawing is made, it is
photographed and taken
to the field for the com-
pletion survey. Projecters suspended chove map sheet cast images of cerial photographs

z . POPULAR MECHANICS
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Built by the British and turned over to the Americans as
an example of “reverse lend-loase,” this hospital train
iz adaptable to any goge railroad in Britain, Africa or
the continent, and built to pass through ony tunnel, or
aver any bridge in the European war theater. Above is a
view of one of the ward cars, showing the three-tiered
bunks, 36 1o a cor. Beolow, lifting stretcher case oboard

ikt

Extreme emergency cases can be handled in the eperating
room while the froin is in motion, above. Below, exter-
nal view of the train. Cars are from London, Midland &
Scaottish Railroad:; locomotive s an American-built “aus-
ferity” type, built for power; the crew iz “all-American”
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TROOPSHIPS LIKE “FLOATING CITIES™

‘;\_}'I_NDDWIESS cities afloat are

the giant new troopships al-
ready plying the seas to the fight-
ing theaters. Eight decks deep,
they are the largest commercial-
type ships ever built in the Port of
New York and have high-pres-
sure, high-temperature steam
plants engineered for speed, fuel
economy and global range. There
are no portholes to black out. The
troops sleep in tiers four deep, in
air=-conditioned comfort. The ships
consume their garbage, leaving no
trail for U—hue’ti:—c to follow, Evap—
orators convert salt water to fresh
at 300 ions a day. A mechanical
cow takes dehydrated milk, butter
and other components and con-
verts them into fresh milk. Many
safeguards against fire and torpedo
are provided, and in event of dis-
aster there are lifeboats carrving
up to 135 men, and 25-man rafts.

14 POPULAR MECHANICS
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Jampreof doors are provided in troopships
built by Federal Shipbuilding & Dry Dock_
Co, but in emergency lower panel of door
is removed (dbove) to form escape haich.
At upper right is the "mechanical cow” in
which butter and pewdered milk are turned
into fresh milk. At right center, evapora-
tors convert 300 tens of ocean water daily
into fresh water, extending ship’s range
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‘Rocket Gun’ Welding Tool
Speeds Ship Building

.
g
',

Plastic machine makes light work of welding ships

With a lightweight plastic welding ma-
chine now in operation, women workers in
chipyards throughout the nation are =aid
to be vastly increasing their rates of pro-
duction. The new machine is so readily
handled by women workers, and is said to
add so much to their speed, that it ha§'been
nicknamed the “rocket gun” welder,

Plexiglas Cup on End of Bone

Relieves Pain of Arthritis
To relieve the pain of arthritis, and at the
same time make it possible to study the

joint further “with X-rays, transparent
Plexiglas cups are slipped over the bone
head during surgery. The cups are made of
the same clear plastic that forms bomber
noses and gun turrets. The old surgical
treatment relieved pain by making afflicted
joints immovable. Now, by removing ex-

cess growth on the bone head, the cause of
arthritic pain, and capping the head with a

51774 R

Plexiglas cup—=aid to be a relatively sim-
ple surgical technique—painless motion is
restored, for the cup acts almost like a layer
of lubricant. Dr, Paul H. Harmon of Sayre,
_Pa., receives credit for medical work
' on these cups, which are formed by Croas-
dale and De Angelis of Plexiglas marufac-
tured by the Rohm & Haas Co. The plastic
is slightly flexible, dimensionally stable,
light in weight, durable, and unaffected by

body tissue and fluids. :
7] Bl

Removable Lugs for Plane Tire
Prevent Skidding on Ice

MNon-skid lugs are bolted to shoulders of the tire

Airplanes can land on ice or hard-packed
snow with a tire equipped with removable
sharp steel lugs. The lugs are used in a
special tire developed by the Firestone
% It has high projecting
shoulder tugh which the lugs extend
to the side of the tire where they are bolted
in place. By removing the lugs, the tire is
quickly converted for use on regular land-
ing surfaces. Owners of private planes aft-
er the war can enjoy year-round flying
with one set of these fires.

[See the index to find where to buy arti-
cles described in this magazine. Say You
Saw It in Popular Mechanics.
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Mobile Cooler for Army
Removes Stifling Air

Inside an airplane grounded on
the desert under a broiling sun,
mechanics can work in cool com-
fort with the aid of a mobile cooler
and dehumidifier designed for the
armed forces. The lightweight
unit, which delivers cooled air
through canvas duets, combines
cooling with dehumidifying and
filtering. The unit could also be
used in stifling-hot darkrooms
where photographs are developed
and printed elose to the front lines.
In small rooms where radar, radio,
or telephone operators must work,
and in field hospitals, the portable
cooler would bring comfort and
added efficiency. It has retract-
able wheels for hard surfaces, and
a sledlike bottom with rings at-
tached for towing over sand or soft

Cooling unit has retractable wheels
and mhﬂm Cool air is de-
livered through convas ducts to in-
side of plane, hangar or frailer

-
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Two-Story Poultry House Lets Chickens Scratch Ground
With the rural chicken population at an created a henhouse boom. One two-story

all-time high of over 500,000,000 birds, and chicken house is sold completely set up

additional scores of thousands in urban and ready for use in either town or coun-

areas, the demand for poultry houses has try, It accommodates 50 baby chicks or
nine full grown ones. Made two
stories high, it has an inclined

 cleated trapdoor ramp that lets
,."F chickens seratch on the ground.

23
Incendiary “A-A” Bglé:
Explodes Self-Sealing Tank

Self-sealing gasoline tanks are
exploded with a .50-caliber in-
cendiary. bullet that spreads a

];.;hc]:i:t oéf ﬁ.r]e uﬁu:ﬁ ::E;ntac:t. The
e ullet, developed by the Reming-
AWl ton Arms Company, alsnn—p_fé_r?:%s
N he thickest armor plate now

| used on enemy aircraft. The flame
is caused by chemicals in the bul-
let which burn at blast furnace
temperatures. Although the bul-
let was developed for use against

f 1 ey s airplanes, U. 8. fliers sank a Jap-
| | {Had s o anese freighter by dropping their
ERRNLE | e auxiliary gasoline tanks on the
e ship and then exploding them with
For town or country—this house occommedates 50 boby CHEES the incendiary hUHEtSW
FEBRUARY, 1944 //fetnsen 7).t :L . ; W1 (pert!
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Carl F. Boester

Housing ll'nruinii'_urdu- Research Fpunda ion g

ITH so much: and wishful

thinking hein.g circulated about the
“home of the future,” it may be well to con-
sider whether we will have evolution or
revolution.

Fundamental, scientific research on an
ever-accelerated basis is making a real
contribution toward better postwar hous-
ing. But the people who own the land, risk
their capital, and have the “know how" of
building construction will be the ones who
will decide what to put into the new homes
offered to you when victory is won. After

- the test of time, most of the things you see

18 '

windows coptures the spaciousness of
all sutdesrs. MNote distinetive chimney \

or read or hear about will come
into general acceptance: but
don’t put off any plans to build,
expecting to see a beautiﬁ.l?ly snow after the
war, with each flake a new, shiny home
with all the gadgets of the inventors or
planners in it. Look at it from the light of
a common-sense comparison with your
present or recent home, and then judge
carefully which of the many possibilities
represents to you the greatest value for the
money you will have to spend.

Research has long ago taught us that bet-
ter housing for less money is dependent o
only two things. Whatever the idea, meth
od, or material may be, it must make
direct contribution to either of these fac-
tors. The first consideration is the amoun

of material that goes into your house, fo
2 J
v
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that house is bought and delivered
on a cost-per-pound basis. The
more material the higher the cost.
Take a lesson from the experience
of the aireraft designer: he geis
greater utility and strength with
less material. Intelligent use of
materials will make possible the
use of less material,

The other consideration concerns
the man hours of labor. The aver=
age house has over 30,000 parts,
each handmade and hand-fitted.
Better engineering can cut this
number to less than half and still
provide a better house. Fewer
parts mean less labor and thereby

g}:lbg&-'_l;!l:wm Ford Glass Ca. pholo PR g, i
Built-in walfie iren in the glass kitchen of tomerrow eliminates
bother of tangled cords. Left, storm windew made of Lumarith

plostic is mounted to form attractive bay, Below, “circular”

house that was designed for privacy and law cost gperation _ »
Courtesy of The Timken Company _P,.:’;_.,(?gx.{_'.f-‘:%y.’.f _?{}F a7 &{.J;’?;{
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lower cost. Lower cost for
the finished homes means
more houses, More houses
means more work for la-
bor at good wages. If the
new ideasz or methods fit
one or hoth of theze fac-
tors, the end result is bet-
ter living for less money.

Four walls and a roof
of any combination of
good materials makes a
“house’: but it's the little
things that make it a
“home.” Take the matter
of home heating — before
the war the trend was to
huge, complicated devices

20

Glass-door refrigerater has
revalving center turntahle

requiring the mainte-
nance person to be an
engineer. New heating
units will be simple,
compaet, foolproof, and
semi-automatic, If water
is the medium of heat
transfer, it will be com-
puted in quarts instead
of gquantities sufficient to
flood a basement when
the boiler eracks. The
new units won't crack;
they will simply expand
under pressure, the pres-
sure being released into
small tanks supplied for
the purpose. The small
diameter, short-length
pipes will be of materials
that expand when frozen instead
of bursting. The room-heating
surfaces will be low in tempera-
ture, Edequate in area, and most
likely concealed in the ceiling to
radiate warmth like sunshine.
If heated air is your preference,
vou will get it without drafts,
dust, or air-borne germs. Your
house will be cleaner than you
have ever known it, for your
windows, though large and spa-
cious, will be permanently sta-
tionary. Fresh invigorating air,
filtered and tempered, will be in-
troduced in the right amount at

This compact kitchen unit combines o
stove, refrigerator, sink and sterage
space, Below, a Servel air conditioner
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the right time for adequately healthful
ventilation. If you don't open your win-
dows, the twice-yearly chore of moving
screens will be unnecessary. Their cost
and maintenance will also be saved. Many
hours a month will be saved by less dust-
ing of furniture too,

Summer cooling? Home refrigeration
will be costly, but some of the simpler
practices will still be popular, such as attic
ventilation or more insulation to keep out
heat. Refrigeration-actuated room coolers
of the portable or window type will find
wider use for cooling bedrooms at night
and the living room by day.

Electricity will be a greater servant than

In this “sunshine” house, heating, cocling and refrigerat-
ing machinery and all pipes are located in central shoft

FEBRUARY, 1944

L

%
:

Courtesy Oelotex Corp.
On television screen obove the fireploce in postwar
home, family waotches a feotball game. If the game
is dull, the tewch of @ butten will shange gridirons




ever. Wall and ceiling treatments will
be adapted to the type and size of illu-
minating equipment to provide better
vision at less cost. There will be several
new paints. Their base will be of the
numerous types of plastics that will be
available; and their pigments and other
ingredients will be the new fluorescent
type of compounds that will be quite
sensitive to light, a quality which will
make poszsible the use of considerably
less electrical energy than is now re-
quired to get the desired degree of illu-
mination. These paints also, when re=
quired, have the characteristics of ab-
sorbing predetermined quantities of
daylight and thus will provide greater
brightness on cloudy days and addition=
al illumination at night. Many Lighting
units will have auxiliary energy lamps
giving off ravs equivalent to the bene-
ficial rays of the sun while at the same
time killing harmful bacteria that may
be floating around the room.

FPaints and protective coatings will be
available in still greater varieties of col-
or; they will be far more durable and
will stand washing much better. Metal
foils of many colors can be used for per-
manent types of finishes, Glistening
floor finishes with unusual wearing
gualities will be common,

Wiring systems will be adequately
heavy to carry the loads of our ever=

22 POPULAR MECHANICS
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There's nething hiddén—including The reast—in this pestwar kitchen. u\{nr of stove lifts and slides back

Courtesy of Libbey Ow Ford Glass Company

increasing appliances. They will be of the sometimes mistakenly called prefabricated,
continuous type with econvenient outlets the wiring system will come made up in
every few inches instead of one per room one assembly like today's auto ignition
or per wall, For the shop-assembled home, system, ready to fit into the completed unit.

Bathrooms and plumbing systems will be
better and simpler. Floor plans permitting
a bath next to the kitchen will become more
popular, effecting real savings in plumbing
costs. Experiments now going on indicate
that methods of waste disposal other than

The “multi-unit’ heuse can be built in threo sec-
tions: the center unit hos three rooms ond o bath
_".l;!_EL'iI.:'D C'mupu.h.!." phiato

oy ARD
I FLANE
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Photographed at Carson Plrie Scott & Co., Chicago
Feolding screen for bedroom is attoched to the wall.

" Right, screen is pulled out around the baby's bed

by water carriage will come into use. We
can expect to save huge guantities of this
| costly and sometimes precious fluid—water,

Kitchens and laundry—well, the ladies

are going to have fo fight thig-one out, thes *

ideas are too numerous to mention. New
methods of food storage and preparation
are going to make our old friends, the stove
and the refrigerator, considerably differ-
ent. Only about a third of the energy put
out by the burner of your stove is neeg
to cook the food; the rest is lost. You are
bound to see some economy here. Then
again, why heat a big unit for one dish?
"Why not uze a well-designed appliance?
‘Different-sized appliances for particular
purposes would be desirable.

Garbage disposal? This depends on your
‘waste habits and the guantities involved.
"It is gquite likely that combination incinera-

tors and water heaters will be
generally used, because there
is plenty of heat in the waste
products of most homes.

We could go on and on with
the various component parts
of a house and those things in
it that make it “home.” You
must understand this one
point: a good house is a wise
integration of many materials
and units; the “all this" or
“all that" house just won't
work, The universal units
won't do for the kind of ma-
terials you put in your house,
and the method of assembly

definitely limits and affeetz the szize and
kinds of equipment to give the greatest
performance at the least cost.

The greatest of all bar-
riers to happier housing
is the average person's
gross ignorance of what
he is getting in housing
and why he iz getting it.
There really is no mys-
tery in house construc-
tion, its materials or
e%ﬁipment, It may be a
while yet before the

market can provide a
new home for you. Won't
you, in the meantime,
make it a point to study
carefully all you can
about housing so that you
can know how to get full

A typical modern residence in
suburbs of Soe Pavle, Brazil
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Architeet, Geo e s som A
Houwse faces south to mnlu use of sulnl__.;f'
heat. Wavy lines between rooms on the
floer plon indicote meovable partitions

value for the money you plan to invest?

For example, take the choice of fuel for
heating your home. Many have the erro-
neous thought that the price of fuel is the
controlling factor. It is true that coal, for
instance, is much cheaper than gas on the
basis of the cost per thousand heat units
but there is also ample evidence that many
homes are heated at a less cost with gas
than with coal. The basic reason for this is
that the over all efficiency is so low that it
is possible to heat with gas for less than the
cost per year for using coal under the same
conditions. The people designing and sell-
ing gas-fired heating equipment make it a
point to see that gas-fired equipment oper-
ates with the highest efliciency possible.
The fact that you have a cheaper fuel is no
guarantee of a low cost,

It is quite possible by careful engineer-
ing and installation to get real efficiency
from coal-designed equipment, of course.

The whole point of this illustration is not
to debate the merits of a fuel but to point
out that it isn't what you decide to do or
use that eounts but how you go about it.
That is yvour final guarantee of low initial

Particles of dirt and smoke are trapped in electron-

e chamber installed in cold air return of furnace
Westinghouse photo
B S
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cost and low operating cost. If vou apply
this reasoning to each of your housing
problems, whether it is heating, plumbing,
wiring, or painting, vou will then have rea-
sonable assurance of getting the best possi-
ble value for your house dollar. Finally,
remember it's proper judgment about the
number and quality of the little things that
makes the difference known as "}mme.
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Below-Zero to 1 5 U Degrees
Is Range of Superchal;gdﬂt:}
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Tightening impeller that sucks frigid air inte unit

In a space of 18 inches, superchargers on
bombers in the stratosphere are exposed to
temperatures ranging from 67 degrees be-
low zero to 1,500 degrees above. On one end
of the supercharger’s shaft iz the impeller
that sucks in the frigid air. At the other
end of the same shaft is the turbine wheel
driven by the hot exhaust gases from the
bomber's engine. Wheel and impeller re-
volve at speeds of more than 20,000 revolu-
tions a minute.

_— A3
Rivet Gun for Unskilled Worker

Weighs Only 334 Pounds

Rivets are quickly set with a hand-oper-
ated rivet gun designed for the unskilled

A turn of 'H'u handle 2: rivels without pressure
26 y

'35‘ -2/
Q'MH{,W;’- P N._\.:

V'S 4

worker. All the operator has to do is locate
the hole, turn a handle, and the rivets are
set. The gun, which weighs only three and
three-fourths pounds, is said to operate
without vibration. It can be used on un-
supported sheets of thin metal without
buckling because no pressure is applied to
the plate itself. The gun can be reloaded in
15 seconds, and the rivet length changed
in 45 seconds. It is said to be ideal for wo-
men workers.

T 2

Z ﬁmz%i%&
?tﬁmbrﬁﬂsmg Dehydrated Food

Saves More Sluppmg Space

S
k Increasingly, food for the ﬁghtmg fronts

gand for lend-lease shipments is being
transported in compact blocks, so com-
pressed as to save from 20 to 80 pernent of
the shipping space required for even de-
hydrated foods. Dehydration of carrots, for
example, saves a great deal of space; ‘but

gt‘tahle is then zo com-

the dehydrated ve
'&@I'L“i\ld that sufficient for 60 servings is
webmpacted into a brick
inches, and weighing 21y
Wﬂuuoa‘;full'. compressed include also beets,

34;_!11: s,

2Y; by 615 by 415
pounds Foods

cheese- and pea-flavored soya
soups, eggs, and flour. The compressed ear-
<rots and eggs retain more Vitamin A than

‘\J\ hen uncompressed, it has been found.

Hand-Cranked Washmg/ Mﬁchme
Made From Gasoline Drums

Crank whirls lodles in vpper drum to wash clothing

Two gasoline drums and a pair of ladles
solved the laundry problems for a pair of
Yankee sergeants on Guadaleanal. The
bottom drum was cut away to act as the
firebox, with the upper drum fitted into the
portion removed. The top drum is the
washer proper, being fitted with the ladles,
which are activated by a hand crank.

POPULAR MECHANICS
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218- Ton Waterwheel in Da.m Spms L1ke a Top

Weighing 218 tons, a
giant waterwheel known
to engmeers as the “tur-
bine runner” will drive -
the first generator to be
installed at the Tennessee
Valle ﬂuthon%yiﬁmi__
Loudoun Dam. The big
wheel will move the gen-
erator at the rate of 105.8
revolutions per minute,
developing 32,000 kilo-
watts of electricity. The
turbine runner will de-
velop some 44,000 horse-
power.
% jﬁiﬁ 769

s Water Supply
For Man on Raft
De-Salted Quickly

Experiments at sea
have demonstrated the
effectiveness of a new
chemical method of re-
moving the salt from sea
water, to make it fit to
drink. A day's supply of
drinking water can be
produced from sea water
in 20 minutes, as against
an hour’s time by the old-
er method. By both meth-
ods, the castaway gets
drinking water by suck-
ing through a tube jutting
from the bottom of a hag
in which ocean water
and a chemical are mixed.
The newer method re-
quires only one bag and
one chemical. Huge “turbine runner” moves the genesrator to develop 44,000 h power

Hydraulic Tailgate Loader on Truck Lifts 1,500 %(mnds

One man can unload
heavy cargoes by the use
of a tailgate loader, hy-
draulically operated. The
unit, depending on the
model, lifts from 750 to
1,500 pounds. Its five-
inch hydraulic cylinder
automatically halts at
ground or body level.
One lever controls the de-
scent, rise, and the lock-
ing of the gate with its
load in any intermediate
position. When raised,
the unit locks to the truck
With @ turn of the lever on toilgote unit, one man unloads huw crate bﬂd}’ and acts as tailgate.
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CRASH BOATS e‘a Me ESCUE

Wherever much over-water flying is
done Novy ¢rash boats stand by, at
all times ready to speed to rescue
of cracked-up plane’s crew. Above,
inflatable rubber sphere may be at-
tached to prevent a plana’s sinking.
Left, lights used in night rescues,
Below, man on deck is ready to foss
line to cccupants of disabled plane

HE boat crews were asleep in their
5]1:31‘0 bunks when the shout rang
cut “Man your crash boeats!" and the
alarm gong began its steady clanging.
Feet [Jnumied on the boathouse
deck, marine engines, which had been
kept warmed up ready for action,
barked and caught, and within 22 sec-
onds the first rescue boat was roaring
out of its slip. Iis get-away was so fast
that a last man who had raced along
the mooring finger and dived for the
wheelhouse almost missed. He barely
landed on the boat's stern.
Somewhere out in the bay, in the
black night, an airplane had crashed.
No one on the boat had any idea of
where the accident had happened or
where they were going, There had

28 o POPULAR MECHANICS



been no time to find out, for the erash hoat's
sole job at present was to get away from its
mooring and out into the bay.

The powerful twin engines were wide
open now and the boat was throwing sheets
of spray from its bow as it got up to a
steady 35 knots. In the wheelhouse a sailor
snapped on the radio receiver and present-
ly their orders came in,

“Crash Boat No. 1, Crash Boat No. 1. A
plane went in about seven miles northeast
of Coyote Point. Report-
ed from'shore. Patrol the
area arid pick up any sur--
vivors.”

The coxswain altered
his course, the radioman
climbed up on the roof to
be ready with the search-
light, and ten minutes
later the boat began to
slow down as it reached
the searching area. No
wreckage could be -seen.

- Wﬁﬂ ain- tiried the
ETQZ:‘!; into the wind, the

wheelhouse windows
were dropped, and every-
body on board began to
sniff for the characteristic
odor of super high octane
aviation fuel,
Presently they smelled
it. Gasoline, bubbling up
from the ru seams
of the gasoline tanks on
the submerged plane, was
revealing its location by

Salvage barge's crane can lift a
plane from the water to the deck

FEERUARY, 1944

its odor. Now the rescue crew began to see
widening patches of lubricating oil on the
water. The boat was turned again to move
with the tide and then, almost immediate-
ly, the searchlight picked up a floating ob-
ject. It was a flyer, supported on the sur-
face by his Mae West, but face down in the
water and motionless,

Getting the unconscious man on board
and under the care of the pharmacist’s mate
was quickly accomplished. By now anoth-
er crash boat, that had been held at ‘the
boathouse until the doctor had jumped on
board, had arrived on the scene and the
two boats were brought together so that
the doctor could take charge of the first aid.

Water is a harder substance than selid
ground to an airplane that crashes-in it.
Unless the pilot of a disabled craft can land
at just the right angle the plane is’
apart by the impact. Often the engihe
breaks, away and sometimeés -the
crewmen are catapulted from their
seats, They are rarely injured bagd-
ly. Either they are killed outrigh
or hardly hurt at all, though in the



Dressing diver for trip to intpect a submerged plane

latter cage they are often knocked out by
the shock, A few minutes of delay in res-
cue, even a number of seconds, may mean
death to a man who is lying unconscious
or semi=conscious in the water.

For that reason in areas such as San
Francisco Bay, where considerable over-
water flying oceurs, the Navy maintains
rescue crews whose prineipal duty is to be
prepared, night and day, to go to the scene
of a water crash. In the Bay area, for in-
stance, there are more than 300 sguare
miles of water. Crashes are not very fre-
guent, of course, yet when a Navy or Army
plane does fall in the water, aid can be on
its way almost at once.

The rescue crews are picked men, chosen
not only for their knowledge but also for
their ability to get going in a hurry. They
are constantly trying to break their own
records because they know their speed
may save lives,

The rescue organization operates under
the same rules as do members of a fire de-
partment. Meals are eaten in rotation so
that part of the crew is always ready for
duty. The men sleep in the boathouse.
Engines of the erash boats are warmed up
every few hours so that they are always
ready to start. A special telephone in the
boathouse is attached to the crash eireuit
that feeds from the control tower of the
adjacent naval air station.

The erash boats are big 45-footers, heavy
and sturdy enough to maintain high speed
through rough, choppy water for inshore
work, and 63-footers for offshore and long-
range sea rescues. Each is powered by twin
engines that deliver a total of 1,300 horse-
power. The engines take up the main por-
tion of a boat's midship section, with the
wheelhouse forward and a cabin fitted with
bunks and stretchers aft. Life lines are
rigged on deck for safety in rough weather.

Each boat has a two-way radio, tow lines
and wing lines, a eomplete first aid kit, an
oxygen inhalator, searchlight and flood-
light, a crash chest filled with cutting and
salvage tools, and other rescue equipment.
Overhanging the bow is a boom that can
support a ton, With this boom, buoyancy
can be given to a wrecked aircraft that is
threatening to sink,

In addition each rescue boat carries a set
of flotation gear, consisting of two large
rubber spheres that may be inflated from a
self-contained carbon dioxide bottle, and
that will buoy up a sinking plane to the

Speed is the secret of the crath beat's lifesaving technique. Note beom on bow to help keep planes afloat
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extent of three téns per
fotation cell. The flota-
tion sphere may be stuffed
inside an airplane’s cabin
and then inflated, or it
may he tied to the plane’s
exterior.

Marker buoys are also
carried to mark the spot
when an airplane sinks.
Each crash boat, too, car-
ries a collapsed rubber
life boat with a capacity
of 14 men, that may be in-
flated and used to reach a
crash in shallow water
where the bigger boat
can't operate.

Rescue of personnel
comes first, then the sal-
vaging of equipment. One

Crash boot's phormaocist’s mate
demensirating exygen inhalater

Above, towing seoplane, disabled by meter trouble.
Right, crosh boot spreds off on on emergency call

crash boat speeds back to its base, carrying
injured men direct to a waiting ambulance,
The other crash hoats tie onto the airplane
or its wreckage and try to keep it afloat.
Usually the actual salvage operations must
wait for the arrival of the “Mary Ann,"” as
every big salvage barge attached to the
Navy is unofficially known.

Such a barge may have a huge over-
hanging crane with a capacity of 50,000
pounds. A big "Mary Ann” can pick up a
disabled flving boat with ease and lay it
gently on deck to be carried back to the
base. Diving gear is also carried on the
salvage barges so that men may descend
to a sunken wreck to attach hoisting cables.

The seqguence of salvage is first to re-
cover the engines and armament of an air-

craft, next its instruments, and finally any

{Cu_nﬁnued to page 154)
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Pneumatm Tubes Set Off Bombs at Si

Enemy tank sets off explosive charge when
it passes over hidden pneumatic tube. Re-

motely controlled electrical system maokes 3
possible use of rood by friendly vehicles

Without use of land mines which neces-
sitate digging up a highway, an entire
column could be blasted with a series of
mortars and projectors buried along the
roadside. They are connected to hidden
rubber pneumatic tubes, similar to those
used to summon attendanis in filling sta-

7
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U. 5. soldiers prove there's more than one way to cross a jungle stream
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tions. A remotely controlled electrical sys-
tem permits friendly wehicles to use the
highway. This method, for which a patent
was recently granted, is said to be espe-
cially useful along paved highways where
the firing tube can be concealed effectively
along the joints, 453

’s Versatility

ind Any jungle fighter will
. tell you there's more than
one way to get across a
river without getting wet.
Among the various types *
of bridges built by U. S.
troops are those iust
above water level on
floating supports, a bridge
composed of two strands
of rope—one to walk on
and the other to hang on
to—and the conventional
tvpe of swinging bridge.
When Gen. Douglas Mac-
Arthur inspected a divi-
sion training for the big
push on the Lae front, the
. soldiers staged a “triple
. crossing” demonstration
"i over a tropical stream.
P The effect was that of a
three-level bridge.
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At the pilot's warning
that he is about to make
a crash landing, crewmen
of a United States bomber
are instructed to take po-
sitions in the radio com-
partment, so they won't
“rattle” when the ecrash
comes, as one Air Forces
major puts it. Three of
the men take positions
like a bobsled team, while
three more lie, head
against one bulkhead, feet
against another., All are
braced for the crash. Such
cramming together, sar-
dine fashion, in the rea-
zsonably secure radio
section has been found
the safest procedure.

Braced ogaoinst shock of crash
landing is bombing plane crew
U. B. Army Alr Forces photo
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Crew Packed Like Sardmes for Crash Landmg

“Bug” Mounted on Autnmublle Hunts Seabees for Navy

= If you encounter a giant
and ferocious-looking
bug moving at 35 miles
an hour along the high-
way, don't consult your
doctor. This bug, mount-
ed on an automobile, is
out hunting recruits for
the Navy Seabees. In the
bug's “six hands” are tools
and guns. The recruiting
car was built at Camp
Peary, Va., the naval con-
struction tra:rung center.

Thizs Seabee carries tools
and guns in its six “hands”
¥a3

Glass Fibers Add Strength to Plastic Used in Molded Plﬁe Parts

Hitherto unattainable strength, in pro-
portion to weight, is claimed for a plastic
reinforced with glass fibers, suitable for
molding into aireraft structural parts with
low pressures, and without the use of ex-
pensive molds. Experimental samples have
shown a tensile strength of over 80,000
pounds per square inch. While the impact
strength of ordinary plastics is about two
foot-pounds, on a standard test, samples of
the glass-plastic combination have shown
impaet resistance of over 20 foot-pounds,
The material can be machined and has the

?_'M-:»L.;z.p- et
Hleehntas ?
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dimensional stability of metals. As an ex-
planation of its strength, i is claimed that
when glass is drawn into fine fibers and
combined with a plastic, the imperfections
are so distributed that there is almost no
chanee that faults in one fiber will match
with those in another. Consequently, the
finer the fiber, the wider the distribution of
imperfections, and the smaller the possi-
bility of a major, cumulative imperfection,
Glass fibers now have an average diameter
ranging down to 23 one hundred thou-

sandths of an inch, = B ;_..-;?
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A rotary plow wnds o stream of snow skyward os it fights to clear the trocks over o western mountoin range

By Thomas E. Stimson, Jr. Y 7/

'*l‘HERE are more special trains erawling
up over the Mountain these days than
there are trains on regular runs. Troop
trains, ammunition trains, trains hauling
the thousand and one implements of war
are crowding each other to the extent of

2,500 freight and passenger cars per day,
on the Mountain.

The Mountain is the name railroad men
have for the Sierra Nevada range in Cali-
fornia. To eross it, Southern Pacific’s dou-
ble track line climbs from 35 feet above

sea level at Sacramento to
7.000 feet at the summit
and then slides down to
4,500 feet at Reno on the
eastern sicde. It is one of
the main links between the
west coast and the rest of
the eountry, and a vital ar-
tery of our defense system.
Soldiers guard its vital
structures.

It takes a crack crew of
railroad veterans to keep
traffic moving over its
grades, for the Mountain is
a fighter. Gales of great
intensity sweep through its
passes in the winter. Sea-
sonal snowfall has reached
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Busy operater at Southern Po-
cifie's Morden, Calif., mountain
station is alse a weather man
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almost 800 inches, and as
much as 23 feet of snow
may lie on the level
ground at one time. All
the way back to the gold
rush days of 49, the
Mountain's history is full
of episodes of man's cam-
paign to subjugate it, In
early railroad days an at-
tempt was made to keep
the tracks clear of snow
by using an immense
wooden snow plow, with
eight of the best locomo-
tives of the day coupled on
behind to buck the drifts.
It didn't work, for the
snow packed up in front of
the plow and stalled the
locomotives., Today the
railroad erews have the
upper hand over their ad-
versary but they still treat
the Mountain with respect.

Up on the summit at
Norden they built their
station and switching sys-
tem inside a giant snow
shed. It was simpler to roof in the area
than it was to battle snow all winter long.
The 6 big snow plows on the line have
enough work to do as it is,

Yet the men can’t relax when the last
snow melts from the right-of-way in the
spring. The fire season begins when the
storm season ends. Under the roof at Nor-
den stands a special fire train all summer
long, steam up in its boiler, water cars cou-
pled on behind, and with a full erew at
stand by. There are B miles of snow sheds

Southern Pacific wwouble shooters repair lines ofter a Sierra snowstorm

and tunnels that must be defended in case
of forest fire, as well as trestles and other
structures. These snowsheds are protected
in dry season by manually operated sprin-
klers. Another fire train, always ready to
move at a moment's notice, is stationed at
Truckee on the eastern slope. The railroad
likes to fight a fire from both sides at once.
Many locomotives are equipped to sprinkle
water on ties and bridges.

From Norden, east and west, the railroad
has its own alarm system. Track walkers

The Diessl-slectric “City of San Francisce” has little trouble cdimbing the “hump” of the Sierra Nevada
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ar soldiers who find trouble on the line can
go to the nearest alarm box and make their
report simply by turning a telephone-type
dial to a position marked “fire” or “slide”
or other trouble, The alarm rings auto-
matically at Norden, showing the kind of
emergency and its location and making it
possible to rush the right kind of eguip-
ment out at once.

The Southern Pacific maintaing its own
weather station at Norden and another at
Sacramento. Barometrie pressure, tem-
perature, and the force and direction of the
wind are necessary information for oper-
ating trains over the Sierra. The two points
are linked by a stormproof communication

The running gear of a big mountain locomotive gets a “hot oil shampoe™

system. A direct tele-
phone circuit employing
loud speakers instead of
earphones is ordinarily
used, with Morse avail-
able if the phones go out.
For emergencies an in-
duction tyvpe of commu-
nication system that feeds
back and forth across
land wires irrespective of
breaks in their strands is
available. Finally, two-
way short wawve radio,
battery operated, is ready
for use if all other means
of communication fail

This elaborate setup is
mainly for the benefit of
the Sacramento dispatch-
er. He must know, hour
by hour, what the weath-
er is on top. The dis-
patcher knows that the men on the Moun-
tain will keep the tracks open for him. As
long as he knows what kind of weather his
train crews will encounter, the dispatcher
can call out the amounts of power needed
to keep traffic on the move,

His power comes in big packages. The
standard mountain engine of the Southern
Pacific is a giant cab=in-front articulated
consolidation locomotive of 6,000 horse-
power. These engines weigh 657,000 pounds
withoul the tender and have two eight-
wheeled sets of drivers that feed from one
great boiler, Even these giants take a beat-
ing in mountain service. Within a year
their thick steel tires may be worn down
so badly thevy must he
replaced.

A cab-in-front loco-
motive looks strange the
first time you see one. It
is built that way to put
the engine crew in front,
ahead of the choking
gases that are expelled
from the stack at the oth-
er end of the engine. Be-
ing in front helps the
crew to see around the
corners on the curving
mountain grades. They
don’t need to squint along
the engine’s long boiler to
watch the track and the
block signals.

To the dispatchers and
erews, these engines haul
M's instead of such as-
sorted things as guns and

A roilway rotary plow bites in-
to a fresh snowbank on the line

8 POPULAR MECHANICS



o S R 72

A giant cab-in-front engine, built to “see oround” mountain curves, houls a long freight up the
grode between Reno and San Froncises on the Southern Paocific, one of the busiest areries

apricots. An M is a handy unit for finding
the weight of a train. Each M represents
half a ton of weight behind the engine. The
M's tell a dispatcher what power he must
use to move the train.

When the barometer falls at Sacramento
and the report comes down from Norden
that the wind is swinging
io the north, the whole
division tightens up in
preparation for the com-
ing storm. A heavy east-
bound freight may have
been given two big AC
locomotives to serve as
helpers to its regular en-
gine but not even this
amount of power might
keep the train moving
uphill during the storm.
The dispatcher breaks the
train down to a shorter
length, reducing the M's
that the locomotives must
move.

The sun may continue
to shine in Sacramento
but by now the snow
flangers are moving out
from their sidings in the
mountains to clear the
rails. If the storm in-

Operating interlocking  system
at Morden, built in a snowshed

FEERUARY, 1944

creases its intensity, the big rotaries will

begin to churn along the tracks, picking the

snow up with their blades and tossing it

through the air to one side, If the storm

builds up into a raging blizzard it may be

necessary at Colfax or Norden or Truckee
(Continued o page 150)
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When the .50-caliber machine guns destined for turrets
of Mitchell bambers and mounts of Mustang ﬁghtcrs or-
rive at Morth Americon’s plane plant, “gun girls" toke
them from their packing of heavy grease [abave), clean
them, reassemble their 219 different parts, check them
for Ifmfng, chclrg'lng and mﬂun!ing, and oven fost-fire
them. To test twin-gun turret's ejectors (left) o belt of
dummy bullets is fed through. Turret below checks ok,

"Gun ﬂirl” !;u:lnw rln:-:. 10 rl;|l.|r|.|:|5 to test gun 'Fof
a Mustang; switch she holds fires gun electrically
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Two-Story Dehydrator Dries Food in Minute

By utilizing a veritable .
eyclone of wind within a

giant dehydrator, food
can be dried, ready for
packaging, in 60 seconds
or less. Food is first
placed in a huge, funnel-
shaped tank, where it
strikes the air, whirling at
a velocity of a mile a min-
ute. In this vortex it is
whirled, then dropped
down a pipe to a joint,
where it meets warm air _ ;
from a gas furnace, which & - 21 % pgEE
impels it up the other sec- g 3 i
tion of pipe, forming the
V of the joint. In a second
funnel-shaped tank it is
again whirled, after
which it drops down to a
bagging conveyor, com-
pletely dehydrated. The
installation utilizing this
principle is taller than a
two-story building.

Foed is dehydrated, ready for
pockoging, in one minute in
this tweo-stery drier, using air
circulating ot speeds of o
mile @ minute. Food drops
down from one tank, then is

whirled, dry, up in the other

/T
Fire Jeep With 375-Foot Hose Pumps Its Own Water

- Fire-fighting is the
newest task for the jeep,
the armed forees' omni-
present blitz buggy. At
the ‘-ﬁ’_i]ilsis—%vﬂr_l@zd Mo-
tors plant, the jeep per-
T?:'l"ﬁslfnﬁ'y of t]ht.-*.pdl[:tiﬁ:s
of a full-sized fire wagon.
Built for quick dispatch
to factory areas that can-
not be reached by larger
apparatus, it is equipped
with a 500-gallon-per-
minute pump, and carries
375 feet of fire hose,

leep equipped with 500-
gollon-g-minute pump is
used for fire-fighting ot
plant of Willys-Overland

FEERUARY, 1944 39
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Meon of Engineer Aviation Camouflage Battalion are stationed at e ; :

vantage peints 1o prevent aftack on airfield under construction  DUilding or capturing airfields by

the hundreds. Every day swarms

T - of planes are sitting down on
newly acquired runways.

But nature, like the enemy,
seldom goes out of its way to pro-
vide us with a natural airfield.
o Runways must be leveled, trees
% and shrubs cleared away, and

At the order “Clear the field!” dummy free
ond shrub [left) are moved so planes can
lond. Below, sentry in comouflaged swit

" ¢ JVER hear of an Engineer Aviation Camou-
N NN flage Battalion? Probably not, for until

o of % recently its activities were cloaked in such se-
ny Y crecy that the mere fact of its existence was
s M unknown. But now something of the story may
~ 1. betold. At an air field in Arizona, such a bat-
e g 8 talion is in training and here officers and men
. are learning that the Engineer Aviation Cam-
% w oufleurs' motto: “Build, Conceal, Maintain and
B + Defend” is not just words out of the dictionary.
N Taoday, from Italy to Tasmania, Uncle Sam is

et 40
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Strafing plones give comoufleurs realistic dress rehearsal, obove. At
right, how plant is fixed to “Christmaos tree base™ to camouflage field

rocks removed before even a slow liaison plane can land.

Down in Arizona, men in the Engineer Aviation Cam-
ouflage Batialion are learning how to do all this and
more. They learn how to move themselves and all their
equipment into some remote and wild region and within
a few hours construet a landing field.

But this is only the beginning. Onee built, the field
must be camouflaged to conceal its position from enemy
reconnaissance planes. And to do this it must be con-
stantly maintained. For the freshly cut limbs of
trees used for camouflage soon wither and must
be replaced with fresh foliage. And last, but not
least, these Engineers must be prepared to de-
fend their handiwork from enemy patrols and
raiding parties.

The necessary knowledge and experi-
ence to do these jobs at tip-top efficiency
do not come from reading books and
poring over drafting tables alone—but
rather as the result of long and hard
days in the field, training under simu-
lated battle conditions.

But one must not draw the conclusion
that an Engineer Aviation Camouflage
Battalion is composed of men with weak minds and
strong backs—for almost every man in the outfit, of-
ficers and enlisted men, has been a specialist in eivil-
ian life. And many are men with national reputa-
tions—artists, visual education instructors, sculptors,
architectural draftsmen and all sorts of technicians.

Once assigned to the Engineers, these men can put
their talents to work almost immediately, although
like all soldiers they must take their basic training.
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0. 3. Army Alr Parce photo

Decoy airfield built as lure neor real field has plane and antisircraft emplocement purpasely showing from air

The ingenuity displayed by these cam-
oufleurs would put to shame the resource-
fulness of a movie property man. For un-
like the proverbial stage magician who can
only produce a rabbit out of a hat, the
Engineer camouflage group, if the need
arose, could produce a hat out of a rabbit!

The men perform operational problems
of the type they will meet in a war zone,
for the adage, “Practice makes perfect,”
applies az well within the army as out of it.

Before a unit like this goes into action
on a training operation, experienced map-
makers study aerial photographs from

which ground elevations can be closely
estimated. A possible site for an advanced
combat operation airfield is chosen and a
reconnaissance plane is sent out to look
the spot over more closely.

If the reconnaissance report is favorable,
the operations officer of the battalion gets
on the phone and calls the air intelligence
officer of a friendly “enemy" who is located
at a fighter training base seventy-five miles
away.

“We're moving north, northeast tonight,”
he says, “And by tomorrow we'll have an
airfield built somewhere near the map co-

Camouflevrs improvise o dummy plane of palm fronds; other dummies are made of burlap, wire ond feathers

U. 8. Army Enginecrs photo
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ordinates of S-63—think you can find us?"

“A cinch,” says air intelligence. “Better
protect your men, for we'll strafe the field
with live tracers before we land."”

“If you can find it!"” taunts the operations
officer as he hangs up.

That afternoon a truck convoy is readied
to move the men and equipment over the
country by night. And often this means
traveling over terrain where the nearest
road is 15 or 20 miles away.

Just at sundown, the long convoy snakes
off the main highway and heads north,
northeast into the gathering darkness.

For the next several hours the trucks
bounce and slide over rocks and gullies,
stopping now and then while men pile out
with pick and shovel to widen the road or
fill in some bad spot.

It is two o'clock in
the morning by the
time they arrive at
map coordinates S-63
—>50 miles from any-
where and in the most
desolate and forbid-
ding spot to be found
on the Arizona desert,

“I've been through
North Afriea,” says the
operations officer wip-
ing his brow. “And the
terrain and tempera-

Vital ta deception iz folings
thrown haphazardly over
L'shrimp net,” as shown here

FEERUARY, 1944

Two-by-fours surmounted by fin cans to prevent ripping support “shrimp net” caomouflaging one of unit's trucks

ture there are rugged—but nothing to com-
pare with this!”

All around are giant saguaro cactus,
prickly pear, mesquite and rattlesnakes.
That an airfield could be carved out of this
wilderness is almost unbelievable.

But within half an hour all trucks and
equipment, including small bulldozers for
leveling and grading, are dispersed and
camouflaged. This is done in pitch dark-
ness, for the slightest gleam of light might
reveal the position to the “enemy.”

For camouflaging, each truck carries its
own “shrimp net,” a large, closely woven
piece of material similar to standard fish-
netting, but dyed a color which blends in
with that of the earth. When thrown over
a vehicle and supported at odd angles by




two-by-fours, this net completely covers
the truck from view—sides and top. And
when dirt is scattered on the net's edge
along the ground to “feather” the outline
the effect from the air is that of just an-
other small knoll,

In a few hours, more installations of all
sorts are readied. A headquarters and op-
erations section containing two-way radio
equipment is set up under a “flat-top”—
the army’s term for a camouflage net of
larger .weave “garnished” with burlap
strips and supported by a light framework
to provide headroom.

Soon a complete field hospital is set up
under another flat-top — furnished with
everything from operating tables to eye-
ball needles.

In the meantime other men are out in
the area which is to be made into the land-
ing strip. Trees and bushes are cut down
and their position carefully noted. As one
group cuts the trees, another is busy nail-
ing sturdy crosspieces to the bottom of the
trunks. These resemble the familiar Christ-
mas tree support and are attached to cactus
plants as well as to trees and shrubs. In no
time at all each tree and bush is back in
the same spot it previously occupied.

The purpose of all this work of cutting
and replacing is obvious when it becomes
light. For shortly after sunup, “enemy”
reconnaissance planes are sweeping the
area, taking aerial photographs. Thirty
minutes later these pictures have been
developed and are being studied by the

44
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Well cameouflaged truck and trailer; note how net merges with mﬂurlﬂ'-in in background, making outline vague

W N . . AL " e L

air intelligence officer at the fighter base.

As photograph after photograph comes
in, he attempts to find changes in the loca-
tion of trees and shrubs—which would be
a dead giveaway of the location of the air-
field. But the camoufleurs are too smart
for this—they, too, knmow tricks that will
fool the camera.

During all this activity, yet another group
is a mile away building a second airfield—
the decoy. Here a space the size of a land-
ing strip is carefully dragged over by a
truck hauling several logs tied together at
the rear. Some large trees are cut down
and haphazardly thrown to one side. Also
a couple of flat-tops are put up—but not
well concealed. And a dummy antiaireraft
gun is constructed out of burlap, as well
as a fake truck, also poorly camouflaged.

Shortly after this is completed, every-
thing is in readiness to receive the “enemy"
planes, and sure enough it isn't long until
out of the blue comes the high-pitched
“Zzzzz-z-7-z!" of fighters. There are three
of them and they zoom down from the
clouds spitting flame. Straight for the de-
coy field they dive, tracers streaming
earthward.

Up they go and then down again to buzz
the worthless target while the men of the
camouflage battalion squat in their foxholes
and smile-with grim satisfaction.

“1 knew they couldn't find us,” says the
operations officer. “But look at ‘em go! I'd
like to see their faces when we tell them
they've missed."”

POPULAR MECHANICS



As if to answer his words, the
loudspeaker in the operations sec-
tion erackles and the flight leader
above says, “"Well, how about it?
Givé up! Get those fake trees out
of the way and we'll come in!”

The operations officer lifts his
mike. “You mean you want to
land on that field you strafed?”

“Yeah,” comes the answer.
“Hope you're better at building a
landing strip than you are at con-
cealing it."

“You try to land on that spot
you've been shooting at,” snorts
the operations officer, “and you'll
crack up! That's just a decoy
field ... Look around some more!”

The flyers fan out in ever-in-
creasing circles to begin a system-
atic search for the hidden field
Although the three planes fly over
the camouflaged strip time and
again, the pilots don't see it.

Finally, at a command from the
operations officer, the men rush
out on the runway and remove
over 100 trees and plants. And
within three minutes the desert is
transformed — revealing from the
air a landing strip 200 feet wide
and 3,500 feet long.

Shortly afterward the planes
land. And by the time the last pi-
lot taxis to the end of the field, the
dummy trees and shrubs are back
in their former position and from
the air the field looks like the sur-
rounding countryside.

“Looks like the drinks are on
us,” says the flight leader. If you
can fool us—even when we know
your approximate location — the
enemy wouldn't have a chance!”

“He never did have!" says the
operations officer with a smile.

VinegarIsMilk B?-Prod?.n:t

Three Times Removed

By using the by-product of a
by-product of a by-product,
chemists are turning milk into
vinegar. First by-product is the
whey residue after cheese is made
from milk, Cheese whey once was

" wasted, butl recently has been

made into a feed concentrate for
hogs and poultry. Residue of that
process was a low-alcohol by-
product, and by distilling this to
concentrate the alecohol, denatur-
ing it, and adding nutrients for
the bacteria, the chemists finally
produced vinegar.
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U. S. Army Rifle Hurls Gren
With Launcher Attachment

Preparing to lounch grenode from converted .30 coliber rifie

High powered rifle grenades are propelled by
ordinary U, 5. Army .30-caliber rifles equipped with
launching apparatus. This weapon is used against
pillboxes and similar defenses, It covers a hitherto
neglected range—the interval between the distance
a soldier can throw a hand grenade and the range
covered by a mortar or the famous bazooka.

———— 77,
Pulverizer Levels and Packs Unevg’n goil
In a Single Operation

Made in flexible segments to ride over uneven
surfaces, a new farming tool levels, pulverizes and
packs the soil in one operation. It is especially de-
signed to prepare seed beds, orchards and vine-
yards. Ordinary plowing, disking and harrowing
leaves the soil with numerous air pockets that tend
to dry the soil; the new unit firms the subsurface,
closing the air pockets to help retain moisture and
promote better plant growth. In addition, it pul-
verizes the soil to the depth of several inches.
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Fulurh-r firms wluurhu,!n help retain moisture of the soil
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There's a world of magic in com- Toe prepars chemicol gorden be-

man chemicals. Above, blushing low sprinkle quurn-r-inch ofid
photo: Sproy with water, paint sand on bottom of jar, fill re--
cheeks with phenolphthalein so- . mainder of jar with equal poarts &
lutian. Fing-rr ig moistened with of waler and sadivm silicate—-
househeld ammonio ond peints “water gloss.” "Seeds” are saltsz
at picture. Fumes cause “blush- of heavy metals, e, copper.
ing.” Right, glass rod lights a nickel, ferrous or zinc sulfate;;
candle. Carefully mix powdered cobalt or mangonese chloride,,
sugar with powdered potassium all different colors. Crystall
chlorate, ;I}irl':' it on wick. Sul- shoots" begin to grow within an
furic acid an rod coustes flame few seconds: blossoms in houn

el
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Right, how smoke appears in
“emplty” glasses. Show two
tumblers, apparently empty.
Then put them quickly mouth to
mouth and cover them with a
cloth. Mext, you remove the
cloth, and, amazingly, the fum-
blers are smoke-filled! To pre-
pore for this trick, rinse one
gloss with strong ommonio, the
ather with strong h\l,rclrun:hlu:ri:
ocid. When opart, they appear
empty; brought together, fumes
eambine 1o form white smoke of
ammonivm chloride. Below,
math balls with rnl:lgit motian.
Add a little vinegar to a glass
of water, then pour in half a
teaspoonful of boking soda.
When effervescence ends, drop
in a few moth balls. Carbon di-
oxide gos forms in bubbles on
surface of balls, lifts them fo
top. Gos dissipates, they faoll

To make the disappearing ink as
shewn at right, dilufe sulfuric
acid with water. Be careful,
olways add the ocid to the wa-
ter, not the water to the ocid.
W:'rling dom} in this “ink"™ is or-
dinarily invisible, but warming
the poper makes the otherwise
unieen message show up os viv-
idly as in drawing pictured here

FEERUARY, 1944

Hondkerchief ot right is
"unburnoble.” Borrow
the handkbrchiaf from
someone in your oudi-
ence, and dip it in a so-
lution, half water and
half denatured nhfglﬂnl,
When you light it the al-
cohol will burn—but not
the handkerchief. Reasan
is the water keeps clath
below burning tempera-
tore. You return the
handkerchief, unharmed
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ight Tevelfos Instrument Test

One person may readily operate
a hyaraulic jack designed to raise
the tail of an airplane until the
craft is in the position of level
flight. When it is so raised, instru-
ments may be checked in proper
relation to their position when in
normal use. Such checks may even
eliminate the need for an instru-
ment-checking flight., The triple-
action jack has a maximum lift of
52 inches and, as the jack rises,
fins extend to [nrm a ttlpﬂri base
for greater stahility.

o .ﬂ
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Plane ]ack o F

One-man jack lifts plane to level of
Highl for check of its instruments
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“Blinkers” for Jeep Windshield Eli'mmate Telltale Glare

Canvas envelopes that fit over
the windshields of jeeps used as
; scout cars eliminate the glare of
by muﬂn]ighl or enemy searchlights,

' The “blitz blinkers,” designed by
engineers at “ilh-‘! Overland
X Motors, fit over the windshield as
¥ ET: leqh in folding position on the
\E

jeep's hood. It is quickly adjust-
ed. In the past, scouts had to use
s various makeshifts to cover the
windshield to stop reflection which
would reveal troop movements to
the enemy.

Fitting “blitz blinkers” over wind-
shield of jeep helps fool the enemy

“Cradle’” Brake Tester for Airplane Simulates Friction of Pavement

Revolving rollers which are constructed a tire on conerete are used to test the
to provide friction surfaces equivalent to brakes of aircraft. Dials beside each roller
register the force required
to turn the wheels after
the brakes are applied.
The testing machine is
used to reveal landing
gear strut distortion and
to detect tire weakness,
as well as to determine
stopping distances and for
equalizing brakes.

Dials beside revolving
rollers on tester show
farce roquired fo turn
wheels with the brake on
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Charcoal-Burmn as “Alcohol” Tires

Meither gasoline nor

rubber is required to op- N mETORS
erate a test automobile ot
that burns charcoal gas
and rolls on tires made
from aleohol derived from
waste at pulpwood mills.
The gasless auto, devel-
oped by a Chmago news- _ §
paper as a research proj- |
ect and similar to many
now being used in Eu=
rope, has a one-wheel
trailer that carries the
chareoal - burning appa-
ratus. Two gas genera-
tﬁrs 0:}111 the h'afler -:.‘nmﬁg : -
the charcoal to car = GAS INTAKE

monoxide gas, Hydrogen ' FRON SENTRATOT
is also generated by in=-
jecting hot water into the
fire box, The mixed gases
pass through a series of
filters before reaching a
special carburetor. A fan
in the carburetor sucks
the gas from the genera-
tors, mixes it with air and
blows the mixture into
the eylinders. The syn-
thetic rubber tives are
made from aleohol from Clmup (tep) of carburetor hookup for burning carben monoxide gas ob-
sulphite liquor. tained fram chareoal. Trailer unit (boMem) cantaine two gas generators

Tnple-Deck Sleeper for Army Has Extra Door Zt C,?énter

Triple-deck sleeping ears, a new t of Pullman car for
transporting troops, provide accommodations for 30 men on
each car. Although of all steel construetion, the cost is said
to be only a fraction of a standard Eu]lrnar_} car. The top berth
remains fixed during the day, and the middle berth becomes
the back of a seat which is formed by the lower berth. It seats
three persons. The sections are grouped on one side of the
car with the aisle running
along the side. In addition
to end doors, the troop
sleeper has wide doors on
each side of the center to
facilitate loading. This
gives the cars the appear-
ance of European passen-
ger coaches, The cars are
designed for full inter-
changeability with all
other cars, and are
equipped with high speed
swing motion trucks for
comfort, They are similar
to a postwar sleeper
planned by the Pullman

Built specially for transporting troops, this all-stesl Pullman car may
reduce travel rates ofter the war. View ot top shows berth arrangement  COMmpany.
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SHE wasn't an ordinary Liberty Ship. In
record time she had been hammered
riveted and welded together and launched
at a West Coast shipyard. When her fitting
out was accomplished, her cargo was wait-
ing for her, so that what only days before
had been an incoherent mass of steel, wood
and machinery was now a sturdy cargo
vessel, afloat, laden, and outward bound
on a voyage of vengeance.

Within a few weeks from the day her keel
was laid she had let down her anchor in
the harbor of a South Pacific island, where
the might of the United States was draw-
ing up into a mailed fist to deliver a blow
to the Jap jaw. Her hold was jammed with
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STEPPING STONES

to TOKYO

Island boses are necessary for
effensives sgaingt Jopon. Am-
phibious forces above troin for
invasion. Left, up to the waist
in work on romps for seaplanes

what it would take to get
the Yanks eguipped for
that fight: her decks, too,
were piled with cargo.

But she swung there at
anchor for 75 dayvs before
she could be unloaded!

It had taken only about
a month for her run to the
South Pacific; yet with
her almost 11 weeks of
idleness, and her elapsed
time on the return irip, she was more than
a third of a year in making one round trip
to the fighting front.

There was no one io blame—execept Tojo.
Her story simply points up one thing that
sailing men know well and that the public
tends to forget: That action at sea requires
ships, men—and bases.

The men were there, plenty of them. The
ships came bursting from their ports, deep-
laden with the stuff of war. But within that
whole area of the South Pacifie, virtually
no harbor had ever before seen any vessel
other than an inter-island trader.

Not one harbor was able to accommodate
the warships, auxiliaries, transports, cargo
vessels, and all the rest of a Neptune's
brood that had to be vizited upon the isles.

In his first, relentless surge to the south,
the enemy had won ports that generations

FOPULAR MECHANICS
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of Allied tradesmen had
labored to make efficient
for warships and mer-
chantmen—Hong Kong,
Manila, Davao, Singa-
pore, Surabaya. We got
the leavings, and they
weren't much,

But the offspring of
Americans who had
chased the old frontier
to where it ended on our
West Coast proved that
pioneering was not a lost
art, and that they could
take on and conguer

3 wildernesses even thou-
= sands of miles overseas.
- The fact that within

[ DR ke

weeks of that-Hear
~rending incident_of the-
“record-breaking Liber=—
{ ty Ps
— she lay idle had
boosted its carge~hardling capacity many
times overshows the ous achieve-
ment of America’s fighting buildeys.

This port, and othe ‘oneerTesemhbled
only a beachcomber’s version of Paradise,
have become bustling harbors inthe Yan-
kee tradition, ports that bid fair-te zival
some of the big and busy (Seacoast towns
on the American continent— ——

A base is many things, but above all it is
a home away from home for America's
fighting men and their fighting equipment,
It is a place for ship-repair machinery, for

. B.. ﬁ::.'rr ph-:-r.&

“Army, Novy and Marines co-operote fo win islands and tronsform them inte
tE-é same P‘ﬂl‘t bases. Bringing oshore scout plane on ramp nicknamed “Breoklyn Bridge”

Fuel dumps, ammunition dumps, airplane
workshops; for garages for tanks, jeeps,
trucks, bulldozers, and the other powered
implements of war.

A base means warehouses, to store re-
placement parts for every variety of land,
sea, and airgoing machine; cold-storage
houses for tons of food; docks and wharves
to speed the unloading of ships; barracks,
hospitals and recreational units for thou-
sands of men. It must, in brief, be a mili-
tary metropolis, and the men so intent on
building it know the enemy is just as de-

Jungle lumberjacks are members of fomed Novy Secbees. feeding sawmill on Guadalcanal

n—
- T
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Officers of the Amphibion Commaond watch the laying of @ mat roadway to carry heavy vehicles across a beach

termined to blast it into useless rubble.

Without advanced bases, neither ships
nor planes nor men can hope to sustain
battle. One properly outfitted base may be
equivalent to an entire naval task force,
because, operating from it, one force may
be able to fall back, refuel and refit, and
re-enter the fight before a force
operating from a more remote sta-
tion could even reach the scene.

In effect, mere distance away
from home limits the size of land,
sea, and air forces,

“When we shoot down a plane
the Jap replaces it in a few days,”
said Lt. Gen. George C. Kenney
at one juncture in the battle for
New Guinea. “When he shoots
down one of ours, the replacement
has to come a long way and it takes
time.”

The Jap, at that time, was re-
ported to Eave an assembly factory
for Zeros right in the Solomon Is-
lands. The Jap had been prepar-
ing for war for 20 vears.

It takes at least eight tons of
shipping and transport to carry
one man overseas, and a fon a
month thereafter to keep him :
fighting, Multiply the number of ¥
men overseas by these tonnage [§
figures, and you get an idea of not
only the number of ships required,
but also of the number of bases.

—

Palm fronds are ideal camouflage material
52
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For the men and goods carried by the ships
must be put down somewhere hard by the
fighting front.

What are we building on these island
stepping stones? Here is one example. At
Base X in the South Pacific has been erect-
ed a repair plant for airplanes. This, with

.r'i"'||r
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other island facilities, will
enable American me-
chanics to complete repair
jobs that may be needed.

That means more
American planes over Jap
targets more of the time.
Formerly the machines
and men able to do this
work didn't exist closer
than Pearl Harbor, and
some of the work had to
go all the way back to the
United States,

Though replacements
are alwavs provided, the
danger was that if enough
repairs were needed at
the same time, planes
simply couldn’t fly. Fa-
cilities let men at the base
do anything to a plane
short of actually rebuild-
ing one.

They can, for instance,
give expert service on the spot to delicate
and complicated mechanisms. And, being
familiar with battle requirements, they
learn quickly how to repair landing gears
strained by operations from rough new
fields, and {earn how to prevent damage to
stored engines and parts caused by exces-
sive humidity. '

As with planes, so with ships. Ideally, a
naval base should be able to reproduce
anything lost or damaged aboard any type
of vessel, from an officer’s binoculars to a
16-inch gun. Few such first-class bases
exist outside of home waters, and it is not
to be expected that in relatively few months
even the storied Seabees, the Navy's famed
Construction Battalions would be able to
convert a remote, scantily populated island
into another Pearl Harbor,

But there are on-the-spot repairs that

Tank rolls ashore dewn steel ramp from land-
ing eraft the Marines call @ “crocodile boat”
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Soldiers ond soilors work side by side to vnload jeep from a transport

must and can be made. The outposts must
be equipped to take over a bombed or tor-
pedoed vessel and, if not mend it com-
pletely, at least so repair it that it can make
its way to where it can be rebuilt,

Some of the success of the rapid-fire
building program may be laid to standard-
ization and prefabrication., Fuel and water
storage tanks, for instance, are shipped so
that they require only assembling. Quiclk-
drying cement provides foundations for
guns, buildings and docks. Landing strips
form runways that can be “laid in a day.”
The ubiquitous pontoon, a hig metal cube,
can be used, in groups, to form landing
barges, piers, wharves, or bridges.

The more war becomes mechanized, the
more necessary become well-equipped ad-
vanced bases. Machines, if kept in fighting
trim, reguire thousands of spare parts. For




Secabees erect Quonset hut as shelter agoinst the persistent jungle rain

example, the Fisher Body Division of

eral Motorg, building The M-4 tank, reports
that a “set” of spare parts for the tanks—
enough to service 100 tanks in the field for
one year—ifills 16 freight cars and weighs
more than a million pounds,

This mammoth shipment gives a backlog
of efficiency to only one weapon, and a land
weapon at that—a featherweight compared
with any sort of combat vessel. What it
takes to keep ships at sea can be readily
imagined,.

The Seabees, a cross-section of all the
skills known to the world's most indus-
trialized nation, have proved themselves
veritable Robinson Crusces of ingenuity in
converting barren islands into ports with
all the maritime comforts of home.

But the job isn't ended. Even if—as air-

power advocates main-
tain—our South Sea bases
can never be more than
defense posts, because
they are too remote for
sustained attack on the
Jap mainland, even to
hold the southern front,
our ships, planes and men
need springboards from
which to fight. For offen-
sives, more is required.

Japan, fanning out in
the first months of its war
with us, overran a verita-
ble ladder of islands ex-
tending down to the doors
of Australia itself. Hitler
may boast about hiz “For-
tress of Europe,” but Ja-
pan brags about a fortress
of “Greater East Asia”
with battlements on a
6.000-mile front from the Central Pacific
to Burma. In and around the Coral Sea,
though, the Yanks breached the wall.

To maintain the pressure against the Jap,
though, that wall must be converted into
our own bastion. That is where the South
Pacific islands acquire an importance out
of all proportion to their size.

Almost a century ago a man who came
to know Japan as intimately as any Amer-
ican, and was a true prophet of the Jap in-
tentions, said of these blissful, palm-grown
spots of land:

“The occupation of the principal ports of
those islands, for the accommaodation of our
ships of war, and for the safe resort of
merchant vessels of whatever other nation,
would be a measure not only justified by
the strictest rules of moral law but by the
laws of stern necessity.”

He was Commodore
Matthew C. Perry, the
man who “opened” Japan
to world trade in 1853.
It took the attack at Pearl
Harbor to transform
American conception of
the islands from romantic
movie settings to foot-
holds on a lifeline,

Perry's advice still rings
true. Though we lost
some of the islands Perry
most wanted us to have,
much closer to Tokyo, we
have snaiched from ini-
tial defeat the Pacific
stepping stones that mark
the way to final vietory.

Marrew but sturdy footbridge of
the Seabees spans jungle stream
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“Telescope” Spray Tower Holds Hose in Tube

Top branches of orchard _ =
trees can be sprayed with i i _ ‘B
ease with a cable-operat- e e Y
ed extension tower
mounted on a truck. It is
constructed of three tele-
scoping sections of steel
tubing, with a platform
that stands 26 feet above
the ground. A handy fea-
ture of the spray tower is
that the hose is housed
within the tube, eliminat-
ing the usual trouble with
hranches where trees are
close-grown, The tower
is operated by a worm re-
duction gear hoist con-
nected to the power take-
off of the truck engine.
The reduction gear acts as
an automatic safety brake.

With “air” and “ground”
crew operating spraying
equipment, fruit trees
are sprayed in a jiffy.
The extension tower is
made of thres telescop=
ing sections, odjustable
to various levels. When
fully extended, platform
is 26 feet above ground

VT
Gunboat “Launched” in Field Prepares Recruits for Sea

With a 50-foot beam and a 180-foot
keel, she should be a respectable vessel,
but the U.S.5. Dahlgren, “commis-
sioned” at a naval training station, will
never put to sea. For instead of reposing
majestically on the water, she lies for-
ever stranded in a ene-tlme cornfield.
The mock craft was built for training
recruits, who stand watches aboard,
take turns at the wheel, learn how to use
signal flags, and handle lifeboats.

Sailors ore introduced
to such actual duties
os they will encoun-
ter aboard vessals ol
sea aboard the U.5.5.
Dahlgren o mock
gunboat, “launched”
in a cornfield at a
Maval fraining station
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HERE are fewer than a thou-
sand of them scattered around
the embattled globe in squads of
hall a dozen or more, wherever
tides run swift and currents are
dangerous. Yet man for man the
U. 5. Navy ecan boast of no more
important personnel than these
ultra-modern, trouble-shooting
salvage divers trained at the
Navy's newest school on Pler 88
in New York City,

Instead of trigger-quick Japs,
ithey encounter marauding bar-
racudas, but not a man has lost a
war of nerves with one of these
fish. They chase sharks with a
gpurt of flame from an under-
water metal-cutting torch, or a
rap on the nose with a steel
wrench, They face peril very
much on their own, alone in the
depths.

Development of these guick-
witted, tough-bodied World War
II salvage divers is somewhat of
an accident, Between wars, the
Navy relied largely on civilian

Even ofter a diving test 40 feet down in

the Hudson, student must undergo com-
pression reom test, simulating great depths
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divers for ordinary salvage work,

using Navy men principally for

submarine rescues and submarine

salvage. The sinkings at Pearl

Harbor demanded the services of
| hundreds of under-water workers.
The capsizing of the Normandie,
or Lalavette, in New York City
called for seores more. Thousands
of salvage tasks multiplied around
the world as our vessels slugoed it
out with enemy ships or the raging
elements.

An enterprising Navy officer
asked that 65 men and officers be
assigned for training, obtaining
school space on Pier 88, not far
from where the Normandie was
being refloated. Arguing that the
trainees could not only learn div-
ing on the Normandie, but ecould
be of considerable help to the
over-worked divers already on the
job, he got not only his 65 men, but
nearly 150 more volunteers,

When student has undergone all the tests near to
the pier he is taken for dive in swirling tides

They proved so valuable that the
roster of the school was boosted
past 300, and Pier 88 became one of
the greatest diver training centers
in the world.

The divers' services ave priceless
because they have been taught
to think for themselves while
under the water., No school
could solve in advance the
thousands of undersea salvage
problems peculiar to this war
which the graduates have met.

In distant seas these
vouths have learned that
the tropic sun beating

down on a diver's air tanks
at the surface can virtually
give a man 100 feet below
heat prostration. They have
found that arctic atmos-
phere, pumped into his
helmet, will freeze shut
his vital air valve even
when the diver is work-
ing in comparatively

Mavy's diving scheol operates doy ond night.
Left, seven student divers going to “night eloss"
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and the body begins to
squeeze into the helmet.

A typical example of
what can happen oc-
curred to a student diver
on the Normandie joh.
Responding to his cries
for help over his head-
piece telephone other
divers found him boune-
ing helplessly against the
ceiling of a cabin, his suit
bulging like a balloon—
too much air,

They learn never to lose
track of their life lines
while prowling on a dere-
lict; never to go under
anything that they can go
around, never to get pan-
icky, no matter how bad
things look. One of them
burned his air line
through with his cutting
torch, but he got to the
" - ¥ top okay.

“Tooker patch” for sealing portholes is demonstrated to students, ofter They have been bombed
which they will put on diving suits and go inte the depths to cperate one h}' the Japs while salvag-

ing an American trans-
warm water, leaving six or eight minutes port in the Aleutians. They have been
during which the air in his suit wﬂl keep otted with searchlights and shelled by
him alive, armans in North Africa while cutting

By experience, they have learned that a
careless descent toward a decl of a sunken
battleship can land a man smack down a
funnel and into stygian
maze, or into a deck hole
caused by a bomb. The
metal can they stumble
over on a destroyer’s deck
is likely to be a depth
charge ready for action.
The long round object they
bump into on a submerged
cruiser may be a torpedo
ready to go off on contact.

In deep dives they have
learned the fine points of
manipulating air valves
both by the chin inside of
the helmet and by the hand
outside. The air not only
supplies life-giving oxygen, but it
offsets the pressure which grows
as the diver goes deeper. When
the air is adjusted correctly for
the depth at which the diver is
working, he hardly feels his bulky
suit, Too much air pressure will
pop him to the surface, likely to suf-
fer serious attack of the bends, or
divers’ cramps. Too little pressure

First actual vnderwoter test is in woter-filled
tank, where diver con be watched through port
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Student divers helped ta roise the “Normandie,” the
fice in use of porthole petch, carried by man above,
Below, communicating with a diver for below surface

boom cables across harbor
mouths, They have braved a mine
field in the Atlantic to unbolt a
destroyer's deck guns for salvag-
ing. They have slogged through
sunken enemy warships search-
ing for code books and important
papers. They have brought up
range finders and other expensive
equipment off eruisers lost in bat-
tle. They have plugged up holes
in sunken drydocks in Aretic cold
and shored up tankers cracked in
two in the tropics.

And the background training
for all this they have obtained at
the informal school at Pier 88,
where much of the egquipment
was built by the students them-
selves and many of the training
methods were also developed on the scene.

Men considered for training are between
20 and 30, and eloser to 20, since older men
cannot stand the pull and haul of the cur-
rents and the weight of the diving gear.
They will be muscular, without an ounce
of excess fat. Fatty tissues have scanty
blood supply and can not quickly rid them-
selves of nitrogen which accumulates dur-
ing under-water work. They will be of
quiet disposition, not phlegmatie, but
steady of nerve, because the strange depths

FEBRUARY, 1944

of the sea are no place for a man who is
inclined to be wvery excitable — or very
dumb, either. In one of the elassrooms they
exhibit a diving suit slashed down the front
as a reminder that its wearer lost his head,
and nearly lost his life, when he became
snagged underneath a platform and acci-
dentally cut off his air in his struggle to
free himself.

Even when hand-picked, every third man
fails to complete his course. Many are
washed out in a hurry, because the first
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Diver obove descends with oxygen-hydregen cutting torch, Below, stopper
permits diver to haul rope or cable wiihout danger of its slipping bock

Official U, 8 Navy photos

thing a man does in this diving
school is dive.

If he can’t stand the confine-
ment in the suit, if fear freezes
his heart when he discovers
himself far down in the mud-
dy depths of the Hudson
River, if he can't work in total
darkness where his hands be-
come his eyes—he simply
won't do.

Even if he gets by on the
diving test, he has to prove
that he can stand far greater
depths than the 40 feet down to the river
bed alongside Pier 88. His ability to take
high pressure is probed in a steel testing
chamber which simulates any degree of air
pressure. Men with sinus trouble, or im-
pairment of the lungs and upper respira-
tory tract are likely to experience tell-tale
pains which warn they will never stand the
gaff of deep sea work. The candidate also
undergoes rigid medical examination be-
before he is allowed to begin work in the
classrooms.

Crammed with theory and fully ac-
quainied with his equipment, the diver is
put in a suit and introduced to his gas torch
with oxygen-hydrogen flame, and the new
electric arc torches for under-sea burning
of metals,

60

In one of three tanks, 10
feet high and 7 feet wide
filled with water an
with a glass-covered hole
through which he is
watched, he does his first
under-water cutting job
with two or three mem-
bers of his crew pumping
air through hig lines as
they will later on at sea.
After he has learned to
cut metal and weld it
while under water, he
leaves the tanks and goes
to work on a typical shor-
ing or bulkhead job.

One problem consists
of fitting tongue-and-
groove timbers into their
proper spot and bolting
them firmly into place.

In another, the location
of a sunken eylinder, sub-
merged in the river, is in-
dicated to the student and
he is told to dive, examine
it thoroughly with his
hands, return topside and
then draw an accurate
sketch of this object—

which might obstruct traffic in a harbor or
river under American attack.

He learns to tie rope knots and splice
wire and cable, and to rig and operate lines
and slings to remove guns, other equip-
ment and salvageable cargo of all kinds
from sunken ships.

By the time he has absorbed these things
he is getting to be a diver and one day he
becomes the most expensively dressed man
in the navy—his diving ensemble costing
about $1,500, more than enough to tailor
an admiral,

But, who knows? An occasion may come
when success of a naval operation will de-
pend less on the admiral pacing his deck
than on such a diver, groping in the mud
below.

POPULAR MECHANICS



Windows in "“solar house” have
dehydrated oir spaces between
panes. Inset shows “sun wisor™
eave. Right, floer-heating unit

Although solar heating was
first used in China some 3,000
vears ago, nobody got around
to making an accurate day-to-
day check of its value until re-
cent years. The Illinpis Insti-
tute of Technology has just
conducted a 365-day test on a
o1 E‘-Sfﬂ]'}' six-room “solar
house” in Homewood, I, The
house has large w indows of
"t.hennupane glass with a sealed-in, dehy-
drated air space between the panes. The
tests showed that even during sub-zero
weather the rays of the sun provided suf-
ficient heat during daylight hours. On the
coldest day of the year, when outside tem-
peratures ranged from 5 to 7 degrees below
zero, the solar heating system was so effec-
tive that the furnace, controlled by a ther-
mostat, shut off at 8:30 a.m. andy did not
turn on again until 8:30 p.m. Fuel bills
were reduced approximately one-third by
heating with the sun’s rays, according to
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the institute engineers. The house, built
by George Fred Keck, pioneer solar archi-
tect, has “sun visor” eaves that protect it
from direct rays of the sun in summer.
During the night, or on cloudy days, the
house is heated with a gas-fired hot water
system with pipes laid under the floors.

{[Navy blimps out sub-hunting over the
North Pacific are helping build the nation’s
food supply by reporting the location of
schools of fish by short-wave message to
fishing vessels.
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HOW GOOD ARE JAP WEAPONS?

Inspecting a captured height finder of German make. It was found to be optically an excellent instrument

By Lt. John H. Bennett

HY didn't we blast the Japanese off

the face of the earth two weeks after
Pearl Harbor? Why is our exterminating
process so slow now?

Ordnance officers at the base field shop
of the Western Defense Command and
Fourth Army tell us one good reason. After
weeks of testing captured Japanese arms,
ammunition and mines at Fort Ord, Cali-
fornia, these experts say:

“Japanese guns are good—
very good. . " Then they add,
“But in the long run, against
OUr weapons, they're not quite
good enough!”

On the whole, Jap guns are
smaller than ours, lighter, and
less accurate at extreme
ranges. Obviously they have
been designed to accommo- |
date the Nips' squat stature;
the short rifle and light ma-
chine gun stocks, the low
shoulder rest on the 20mm.
antiaireraft, antitank gun, the §

Ordnance officers put a Japanese
heavy machine gun te firing test
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small, dangerous knee mortar. Even their
hand grenade is smaller. At first glance
these miniature instruments of war look
like toys, until yvou learn how effectively
they can spit death.

Let's consider the latest Jap rifle, more
than one pound lighter than any rifle we
have. This Model 1939, caliber 303, is a de-
cided improvement over the caliber .25
piece they popped so annoyingly at us in




the early stages of the
war. It's a bolt action
weapon, cocking on the
forward motion of the bolt
like our old model 1917;
is clip fed, five rounds per
clip, and is sighted
tiu'-:i ugltl a rIear fold-

ing leaf with no cor- ﬁ
rection for windage,

Singular features are a
monoepod for use in prone
firing; a plastic muzzle
cover, a sliding bolt cover
for protection against
dust and snow: two fold-
ing arms on either side of
the rear sight leaf provid-
ing leads for antiiairveralt

fire, If the Japs shoot

Firing one of the Jop 20-millimeter anticireraft, antitank guns

wide within 350 yards, it isn't the rifle’s fault. Four
Ordnance officers fired just as accurately with this
plece at that distance, as with any of our own
weapons. But bevond 350 yards—as one officer
remarked wryly: “A good big gun will beat a good
little gun every time.”

The Japanese light machine gun, Model 99, cali-
ber 303, uses the same ammunition as their rifle,
in five-round clips. A small viler attached to the
loader oils each cartridge as it enters the maga-
zine, as on the heavy machine gun. The purpose
is not altogether clear, unless extreme weather
conditions render dry cartridges difficult to ex-
tract. Both weapons functioned perfectly without
oil when tested in California.

The light machine gun ean gpew out its full mag-
Above, @ heavy grenade protrudes from azine of lead in less than three seconds. It fires
tube of captured “knee mortar.” Below, Jap 600 to 900 rounds per minute. It's as accurate as
Iigl‘ﬂ machine gun w“l‘l 35-r¢un:| I'I'I’Ilgﬂ'l'il'l& thE I'iHE', and ggnsiderab]_}f lighter than our 1919 A41

¥
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Jap Bunguhrf torpedo is mode of 1la<inch pipe sections filled with TNT

The Japs fire it from the ground, the hip, or,
as on Guadalcanal, from the tops of trees.

An Infantry Captain, leading his com-
pany up a valley on Attu, was driven to
cover when one of these guns blazed forth
from a bluff. For three hours the company
was delaved until the Captain himself
crawled out on his belly to flank the enemy.
In twenty minutes he found one Jap,
crouched in the rocks behind one light ma-
chine gun. Jap number two had been killed
by rifle fire, The Captain rose slowly, and
from 200 wards, put a bullet through the
Jap helmet.

The Captain's comment on the gun is
typical. “It can't touch our 1919 A4 at 500
yards,” he recalled. “But at short ranges—
look out! The Japs didn't design it. It's a
sort of cross between the British Bren, and
the French Hotchkiss, gas operated, air
cooled; but the Nips can use it."”

Another officer returned from the Aleu-
tians, agreed the knee mortar is most effec-
tive; but puts the 20mm. antiaireraft, anti-
tank gun second. He pointed to it, sitting
on its antiquated wooden wheeled mount
where it looks so awkward and ineffective.

G

“They take the wheels
off, spread the outriggers
120 degrees apart and
spike them down. Sure
it's light, but they have to
manhandle it, don’t they?
They pulied one of those
devils up a 3,000-foot
mountain. Our orders
were to take the pass.
Well, we tock it. We took
it twice, and they shat us
out of it twice with 20mm.
high explosive shells. We
took it the third time.
When we reached the top,
we found that gun, just as
silly looking as it is now,
four dead Japs around it.
Some people laugh at it.
It isn’t funny to me.”

The Japanese 20mm. gun, Oerlikon type,
fires armor-piercing as well as high-explo-
sive shells. It's a gas-operated, air-cooled,
magazine=fed weapon . . . with an elevation
of 85 degrees and a depression of 10 de-
grees. Maximum horizontal range is 5,450
yards, maximum vertical range, 12,000 feet,

Reports from every land action against
the Japanese carry implicit comment on
their heaviest infantry weapon, the heavy
machine gun, Model 92. Patterned after the
French Hotchkiss, this air-cooled, gas-
operated gun has an effective rate of fire
between 200 and 250 rounds a minute. Its
accurate range exceeds the rifle and light
machine gun by 200 yards; it will fire 3,000
to 3,500 rounds without overheating, Al-
though the caliber is the same as the rifle
and light machine gun (7.7mm., caliber
.303), the heavy machine gun uses special
ammunition, ball or tracer, with a heavier
propellant charge. Ammunition is supplied
in 30-round metallic strips which may be
linked together as the gun is fed. Two pairs
of sights and two mounts adapt the gun for
either ground or antiaircraft firing quickly.
Its telescopic sight, incidentally, is one of
the finest optical pieces
the Japs did not design.
It is German made.-

One weapon captured
on Attu supplied an
amazing climax to the
tests at Fort Ord., It was
a mortar T0mm. in diam-
eter. There was no pro-
vision for elevating or
traversing this mortar,
once it was implanted.
The projectile was an

(Continued o poge 152)

Leading a high-explosive shell
into Jopanese 75-millimeter gun
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Nose views of Liberator show, left to right, how firepower woas stepped up os result of combat ;:puriu!‘lw

F o

Liberator Nose Shows Growth of Firepower

How battle-testing suggests changes in
the armament of a heavy bomber is best
illustrated by studies of three production
maodels of the famed Liberator, B-24, The
original's nose carried only one machine
gun. Presumably enemy fighters found
that a head-on attack against such light
armament was profitable, because an in-

termediate model of the “Lib" shows up
with three nose guns. In the current model,
a halt has been ealled to the mere addition
of guns, and the nose of the bomber has
been entirely redesigned in order to ac-
commodate a power-operated gun turret.
Iis installation brings to four the number
of power turrets on the B-24. 2}) 7 o

Inspectors Walk Blimp "Valley’ Hunting Flaws With Light

It takes a good eye and
the balance of a circus
aerialist to make good as
an inspector of Navy air-
ship bags. Wearing spe-
cially designed moccasins,
girl inspectors work in
teams at the Goodyear
Tire and Rubber Com-
pany plant in Akron,
Ohio, One leads the way
while a second girl helds
a light as they stroll
through the “wvalleys” of
the huge blimp bag. A
third inspector inside the
bag follows the light, and
all keep a sharp eye out
for defecis.

“Ceamin’ ‘round the mountain®
atop eirship beg, inspectors x
work in teams. The third mem-
ber of the team werks inside
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Army mechanics learn from o Boesing foctory reprosentalive how to repair the motors of o Flying Fortress

NI EET the M. D. (Doctor of Mechanics)
; of the aviation industry—a traveling
troubleshooter whose territory is the
world. Some companies call him a “field
serviceman,” others refer to him as an “en-
gineering serviceman” or “factory repre-

66

sentative.” He's a sort of consulting physi-
cian of aircraft ailments. He isn't supposed
to do the actual repair work but gives
advice to Army, Navy and Marine Corps
mechaniecs. At least that's the story. In
actual practice, more often than not, he
rolls up his sleeves and
pitches in.

All the big names in
aviation — Douglas,
Boeing, Lockheed,
Martin, Consolidated-
Vultee, North Ameri-
can, Curtiss, Vega,
Vought - Sikorsky,
Brewster, Republic, as
well as smaller com-
panies, engine makers,
and equipment manu-
facturers — maintain a
foreign legion of engi-
neering servicemen
around the globe.

They provide liaison
between the manufac-
turers and the armed

Servicing hundreds of cables
—the “muscles” of the B-17
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forces., Every change in pro-
peller, engine or plane creates
new service problems. The
factory representatives must
be on hand to explain changes
and new service methods.

At the same time they keep
comprehensive notes on the
performance of planes in bat-
tle and send reports back to
the engineers who designed
them. If serious “bugs” devel-
op in a plane on several battle-
fronts, changes are made on
the assembly line. If the
changes are not so serious,
new parts may be shipped
overseas and installed in the
planes,

As long ago as September,
1941, Douglas Aircraft Com-
pany set up a great repair base
“somewhere in Africa” where
several hundred factory repre-
sentatives established facilities
to re-assemble, repair and
maintain American-built air-
craft. Specialists were gath-
ered from such companies as
Lockheed, Curtiss-Wright,
Wright Aeronautical, Bendix,
Prait & Whitney, Republic

Factory men sometimes “hitch-hike” home o radio operator (above).
Americon engineers (below) help repoir bombers on African desert
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Trouble shoaters follow their craft around the globe. This is a fighter being readied in the Andreancf isles

and others. Crash crews from this outfit
flew to the front to repair damaged planes
on the spot. Others were scattered in stra-
tegic loeations in support of British and
American armies,

One of Boeing's service engineers was
sent to Egypt several months ago. With a
erew of Army mechanies, he sweated in
temperatures that hit 115 degrees Fahren-
heit, fought flies and sand and dust. Some
of the crew went balmy from the heat. The
rest swallowed salt and vitamin pills and
kept going.

“The working schedule was seven days
aweek—12 to 14 hours every day,” he says.
“Someone has called this a war of spare
parts. I agree. Spare parts are every bit

as important as the completed planes
pushed off the assembly line. You'd know
what I mean if you could see a dozen planes
lined up on the ground—helpless because
they were lacking small parts.”

More than once the Boeing man flew
2,000 miles to salvage parts from wrecked
planes to bring them back for installation
in other ships. Sometimes he flew into the
heart of the desert with nothing more than
a tool kit and a bit of flat stock to patch up
a cracked-up plane, Often he jupggled
parts, borrowed landing gears, engines and
sections so that grounded planes might fly.

He tells of one four-motored Boeing Fly-
ing Fortress that was grounded because it
had no propellers. Then someone got the

You'll meet Douglas and Lockheed men in the heart of Africa. These camels tote material for a new airport
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A gigantic crane developed by Army Air Forces flexes its muscles ond lifts a four-engined Consolidated B-24

bright idea of using propellers from a two-
motored Douglas A-20, a medium bomber.

“As far as [ know,” he says, “there’s a
Flying Fortress somewhere in North Africa
flying on A-20 propellers.”

Aviation field servicemen hop around so
gquickly and unexpectedly that the home
office sometimes doesn't know where they
are, The earth seems to swallow them up
and they reappear half way around the
globe.

One Prait and Whitney representative
made last minute adjustments on a batch
of fighting planes en route to the front. One
of the planes was forced down—miles from
any service facility. The engineering serv-
iceman flew to the stalled plane, made the
adjustment and decided it was serious
enough to require adjustments on all the
others. He started off again and caught up

with the other planes 7,000 miles from the
factory.

His job completed, he tried to get passage
home but found every plane was booked
golid for weeks. However, he happened to
be a radio “ham” and signed on a plane as
radio operator for the homeward journey.

The RAF. hunted all over the British
Izles before they could locate another Pratt
and Whitney man for a hurry-up job. They
found him in Northern Ireland.

“Grab your tool kit and toothbrush,” he
was told. “We've got a rush job for you in
Russia."”

Within the hour he was flying to Russia.
The R.A.F. was experiencing engine trou-
ble with its planes there.

Landing at a Russian airport, he peeled
off his coat and for 48 hours straight tin-

(Continued te page 146)

Liberators are being serviced ot on overseas oir base. In foreground are stocked wings for Curtiss P-40'%
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Razor Uses Radio thZr}'

For “GI” Shave in Field
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This soldier in Italy carries his own power plant
One U, 8. officer solved his shaving prob-

lem while on the march in Italy by hooking
up his electric razor with some discarded

radio batteries. The soldier, Capt. -
Mmhm,dﬂnx%ﬁﬁ_ﬁﬁ-
ed that the hatter%ea razor worked
well, and might used successfully by

hunters, explorers and others who find
themselves far from a source of electricity.

A
Speed Keyboard for T}rp?gw;fter
Gives Right Hand More Work

Navy stenographers are breaking speed
records for typing with a reshuffled key-

board that gives the right hand 56 percent

Lines divide work for hands; new keyboard ks ot tep
70

: - ek

Frd %,W
of the work. On standard keyboards, the
right hand has only 43 percent of the labor.
The new keyboard was designed hﬁ’LL
Comdr. A Dvo f th a
and is being in many Navy olfices.
Skilled typists can do 180 words a minute
with the Dvorak keyboard, and coast along
at speeds above former world's records,

A5l
Steel Surface Is Made R oof
By Low Cost Electroplating

Postwar window screens, wash tubs,
garbage cans and other household articles
may be made to last two and a half times
as long without rusting, according 4o tests
conducted on metals which have been elec-
troplated with a new nickel-zine process.
The secret of the treatment, known as Cor-

ronizing and developed by the $iandard
Steel Spring Com of
. Isin application o ers of metals

and alloys. In one process a layer of nickel
some 50 millionths of an inch in thi

is first electroplated on base stock. This is
coated over with a nickel-zine alloy. The
cost is reduced by the thinness of the lay-
ers. The smooth slabE— ay finish is said to
have excellent erence, and can be
welded or so

ered wnthug
burning away the coating, W
X

Light Beam FIashEs on Target
To Show Where Gunner Aims

Adjusting the light-beam projector mounted on gun

Student gunners at the 37 mm.
hool at Fort Knox, Ky., are ﬁwhng
their a 7

B that is flashed
on the target. Attached to guns used by
trainees is a projector rigged to flash a
beam on the target so the instructors ean
tell exactly where the student gunner is
aiming. The projector was invented by
Corp. Jack Henry of San Antonio, Tex.
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Gunsight "WorksSums’
To Outguess Attacker

With the aid of the Sperry com-
puting gunsight, which virtually
thinks for itself, turret gunners of
Flying Fortresses can down en-
emy pursuit planes up to 1,000
yards away. The sight keeps the
turrets’ 50-caliber guns trained
on the attacking plane by comput-
ing automatically the “fall” of the
bullet because of gravity, the bal-
listic deflection caused by wind,
and the amount of “lead” to com-
pensate for the attacker's speed.
So far as the gunner is concerned,
when using the automatic device
he seems to aim directly at the tar-
get. The sight, however, points
the guns eontinuously and auto-
matically at the spot where the
target will be by the time the bul-
lets arrive. Trained to recognize
the various types of enemy pursuit
planes, the gunner has only to ad-
just the sight control to correspond to the
dimensions of the attacker. If for instance,
the attacking plane has a wingspread of 40
feet, the operator twists the knobs to “40"
on the dial, much as he would tune a radio.
Peering through the reflecting glass atop
the sight, he gets two illuminated vertical
lines on the target, one at the tip of each
wing. By operating a fool treadle, he
spreads the verticals to keep them on the
wing tips as the attacker roars in—mean-
while also controlling the movement of the
turret. These two actions are interpreted

With enemy plane lined up in Sperry gunsight, above,
Fortress guns (below) autematically range on target

by the computing sight to set the proper
range, calculating relative speed between
target and bomber and multiplying the
finding by the projectile’s time of flight.

Gunners Perform Gymnastlcs Slghtmg Antlalrcraft G{m

FEBRUARY, 1944

It takes an athlete to
operate one of the Navy's
antiaircraft cannons. To
peer through the auto-
matic sighting device
while operating the gun,
gunners mus bend back-
ward into an almost hori-
zontal position. While the
gunner performs his
sighting “gymnastics,” he
listens to firing instruc-
tions relayed by a helper
from the control officer,

Gunner's potition fsn’t due
ta trick photogrophy. He has
to bend bockward like this
o peor ite the guit ;T-glﬂ
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QUARTZ-. MYSTERIOUS FREEIAAS
JEWEL ., WAR

HE reason why a para-

trooper can plug in to
headquarters by radio while
he is still drifting toward the
ground is because of a little
slab of rock the size of a
postage stamp in his trans-
mitter.

The reason why radar
works so well it detecting
aircraft through fog and
night, why surface eraft and
submarines ean be located at
a distance is likewise be-
cause of thin slabs of rock,

This rock is quartz, though
of a much higher guality
than an ordinary quartz
boulder. Quartz crystal has
been a popular semi-pre-
cious gem because of its re-
markable transparency.
Now, for an entirely differ-
ent reason, it is a highly
prized jewel of warfare,

Thin wafers cut from
quartz erystal have a mys-
terious reaction known as

the piezo-electric effect.
Above, quartx crystals as they are mined from the earth. In the final Sgueeze a quartz slab and it

precessing (below) experts finish the crystals by hand grinding, using a P
electric comparison gages to achieve the exact thickness desired fﬁiﬁ;ﬁﬁi;]iﬁfgﬁt ﬁpfﬂﬁ

slab and it vibrates mechan-
ieally. A tuning fork may
vibrate 200 times per second,
a violin string 3,500 times,
but a wafer of quartz crystal
a gquarter inch thick vibrates
about one million times per
second when electrically ex-
cited. The thinner the wafer,
the higher its frequency of
vibration.

This characteristic can be
used to control the wave
length of a radio transmitter.
When a quartz slab, called a
crystal oseillator, is placed
in the circuit, the transmit-
ter radiates at a frequency
that corresponds to the erys-
tal's vibration rate. The os-
cillator confines the trans-
mission to a pinpoint of
frequency in the radio spec-
trum, enabling many radio
circuits to be used in a nar-
row band without interfer-
ing. It is far more accurate
than any other method.

The result is that from a
small field radiotelephone a
commander has scores of
“direct lines” to aircraft,
tanks, artillery, and other
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Crystal blanks are sawaed froam slab
{top) marked for complete utilization

units of his command. His
radio operator simply
switches to a crystal oscilla-
tor of the desired frequency
and broadcasts to the desired
unit. Tanks and airplanes
may use scores of different
frequencies during a battle
and each shift is accom-
plished by plugging in or
switching to a different slab
of quartz,

It really isn't fair to refer
to a erystal oscillator as a
mere slab of rock. Each is
shaped with such meticulous
accuracy that a single care-
less stroke in grinding could
change its characteristics. A
wafer is eut from a quartz
erystal with a diamond saw,
inspected under polarized
light for impairments, and
then viewed through X-ray
equipment for proper orien-
tationn. The wafer then gets
a rough surfacing in a me-
chanical grinder, in lapping
machines to create more fin-
ished surfaces, and then goes
to a hand expert who re-
duces the wafer to the exact
thickness required.

A crystal expert needs pa-
tience, a delicate sense of
touch, and ability to make
extremely accurate electri-
cal measurements. A fin=-
ished wafer has surfaces
parallel to within 10 mil-
lionths of an inch and its
thickness in some cases is
controlled within 50 one
hundred millionths of an
inch. The expert tests his

FEERUARY, 1944

Above, steps in cutting oscillotors, from natural crystal ot left, rear,
to square wafers in foreground. Chips in front are scrop. Below,
lopping machines used in intermediote stage of grinding crystals




work by comparing the erystal against one
of known frequency on a frequency meter.
Depending on the [requencies desired, os-
cillators range from a quarter inch down to
several thousandths of an inch thick. The
shape as well as thickness of the wafer
control the requency at which it will vi-
brate and each must also be tested against
instability under different temperatures.
Crystal oscillators are not new. Their
use has merely increased hundreds of times
because of the military expansion of radio.
Grinding and fnishing oscillators is a
$50,000,000-a-year industry. Practically
all fixed-frequency transmitters and re-
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Prospector at left uses guarke-
contained whraviolot light in a
hunt for a tungsten-bearing ore.
Below i o closeup of the lamp.
Light source is contained in the
guartz tube; the dark filter allows
only the ultraviclet to emerge

ceivers employ them, including domestie

broadcast stations. Land line as well as
radio frequencies are governed by the os-
cillators and hundreds of conversations can
procecd unscrambled over a single tele-
phone circuit because crystal oscillators
keep them apart.

Another application of gquartz piezo-
electric effect is in the science of ultrasonics
—sound waves beyond human audibility.
In this science the vibrations produced by
a quarte slab are put to work mechanically.
Ultrasonics do all sorts of odd tricks from
killing bacteria and shattering yeast cells
to making cold water seem boiling hot 1o
the touch. The jarring effect of
the high frequency vibrations is
the cause,

Quartz is one of many forms of
silicon dioxide, most common of
minerals. Quariz is found as sand,
rock, and erystal. Either sand or
crystal can be heated to a liquid
state and poured as a casting
Fused quartz made from sand is
translucent, quartz fused from
crushed crystal is transparent. Ei-
ther type has an extremely low
coefficient of expansion. Subject-
ed to heat, fused quartz expands
only %4 as much as copper, 5 as
much as hard borosilicate glass.
This low coefficient of expansion
makes it an ideal material- for
standard angles and standards of
length. Its thermal inactivity
makes clear quartz ideal for such
things as condenser lenses in mo-
s tion picture projectors, where or-
- dinary lenses erack from the heat.
This 1= one stage in grinding flot paral-

lel surfoces an &8 guark-eryital wafer

POPULAR MECHANICS



Fused quartz also is chemically
inert against most acids and re-
agents. Thus it is ideal for labora-
tory ware. Thin strands of fused
quartz fiber have great tensile
strength and almost perfect elas-
ticity, One use for such fiber is for
suspending the mirror of a gal-
vanometer instrument. The quartz
strand untwists completely after
being twisted through a great an-
gle and brings the instrument back
to zero.

Transparent fused quartz is an
ideal optical material both be-
cause of the amount of light it
transmits and because it can be
ground and polished to very pre-
cise shapes. The Bureau of Stand-
ards has a fused quartz disc so flat
its surface does not vary more
than four 10-millionths of an inch.

Energy waves ranging from the
infrared through the visible spec-
trum and well into the ultraviolet
pass through transparent quartz
with little absorption or reflection.
Its high transmission of ultraviolet
makes possible the “packaging” of
an ultraviolet light source in a
guartz tube or globe for irradiat-
ing food products against bacteria
and molds, and for therapeutic uses. Such
quartz “black light” lamps are also used for
sterilizing air in hospitals and laboratories.

Ultraviolet radiation is used in prospect-
ing for minerals. Ores of tungsten, zine,
mercury, and zircon, among others, glow
and fluoresce visibly under ultraviolet
light, each with a characteristic color.

FEBRUARY, 1944

Inip-e:mg quartt :I'rlhll from Brazil under an arc light

Ultraviolet in a quartz container is also
used for detecting minute flaws on metal
surfaces, for instance the connecting rods
and crankshafts of engines. This is done
by rubbing a fluorescent oil into the sur-
face, then wiping it off. Oil that remains in
an invisible flaw is easily located by its
fluorescence under ultraviolet light.

Prospectors recently
discovered quartz depos-
its in North Carolina, Vir-
ginia, California and Ar-
kansas. Engineers are
blowing the tops off two
Arkansas mountains to
get at the new sources.

Deposits in the Brazilian

jungle remain our chief
source, however.

Meanwhile, research
workers have developed
new methods that add to
the supply as ellectively
as new deposits. Thinner
saws for cutting the crys-
tals are saving much that
was formerly sawed into

" dust, producing a third
more usable material.

Here are the quartz grid of min-

eral prospecting lamp and the

star-shoped quortz tube of an
ultraviclet theropeutic lomp
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Magic (f‘/arpet Retreads Tire
Apd Uses Less Rubber

Carpeted retread for worn tires uses thin rubber layer

It requires no magic to “ride on a carpet”
when tires are recapped with the latest
development, using the product of a earpet
loom. The carpeted retread is overlaid on
the worn tire with a thinner layer of rub-
ber, thus effecting a great saving in the
amount of rubber used, the manufacturer
says. Using only 40 percent as much rub-
ber, the new recap is woven on ordinary
carpet looms with cotton warp and re-
claimed rubber.

7 “}‘/

Foot Brake for Floor Trucks

Prevents Accidental Rolling
To prevent accidental shifting or rolling
of floor trucks and other wheeled eguip-
ment, a foot-operated brake is offered, as
a substitute for the more expensive caster

brakes. The unit ean be mounted on seaf-
folds, work and tool stands, portable scales
and conveyors. A touch with the foot locks
or releases the unit. In locked position, a
spring arrangement permits the unit to grip
firmly, even if the floor is uneven.

.r}_ '] _.J' /
Flip of Dial Sends Train Ofders

By Facsimile Telegram

Train orders are dispatched by facsimile
telegram with a Western Union unit re-
sembling a vending machine. The opera-
tion is as simple as dialing a number and
dropping a telegram in a slot. The station
to which the facsimile orders are to be sent
is equipped with a receiving unit. Dialing
a number puts both sending and receiving
units in operation, and a code signal in-
forms the operator when he can deposit

Dialing number puts both sending and receiving units
in operation; then telegram is simply placed in slot

the telegram in the slot. An indicator is
adjusted to send as many copies as desired,
and there are no errors because the order
received is a facsimile of the ariginal.

([ After 20 years' imprisonment in a test
tube at a temperature of 50 degrees Fahr-
enheit, the Bacillus pestis, dread agent of
the plague, emerged alive and as deadly an
enemy as ever, the United States Public
Health Service reveals,
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F I had ever had

about the

—which I have nes
mild have been swep
: by a young
wearing the wings of the Navy
corps. A former basketball
star on our team, he had just re-
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wanted to quit?” he asked.
I'll say I remembered. He had
slipped into my office late one d“.-
ernoon like : '
hi!:ﬂ my
freshman ¥
most promisi

- .'u rhen T

Mr. Mills, the auther of this article, was
voted “bosketboll coach of the year”
in a poll of sports writers. He is di-
athletica at the University
and as basketball coach
out Big Ten champions

reclar nf'
of Illinais,
regularly turns
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A tense moment—Ffor both |:||1‘.|'r|:|r5 and fansi—in the last min-

ute of play.

Bolow,

it's anybody's ball in this speedy sport




Quintet of Illincis champions demon-
strate fine art of dribbling. Balow,
Andy Phillip crowches to protect ball

wanted to turn in his suit and forget about trying
to make the varsity team. When I asked him why,
he said every time the whistle blew he got butter-
flies in his stomach and choked up.

He wouldn't believe me at first when I told him
that was one of.the best indications he would de-
velop into a star‘player. He promised to give the
game another try, and in his senior year that yvoung
man who is now a Navy pilot was the unanimous
choice for all-conference guard. And he was ask-
ing me if I remembered!

“Well, coach,” he said, “the reason I stopped by
was to tell you about a discovery I made in Africa.
Every time I'd get my orders to take off for a com-
bat mission I'd get those old butterflies in the stom-
ach. But when I stepped into my plane they didn't
scare me, because I knew I was ready and sharp.”

I know of no better game to prepare a man both
physically and mentally for eombat than basket-
ball. It develops speed, aggressiveness, quick think-
ing, emotional stability, and a lively understanding
of teamwork. It is probably the fastest scoring
game played with a team. And while hockey ap-
pears faster, it must be remembered that the player
with skates can get around with much less effort
than the man in basketball shoes.

Parents come to me and say, “But the game is so
fast. Isn’t there some danger?” I tell them that
basketball is not a. mankiller in any way. The speed
of the game cannot harm a player who is in good
condition. In my 20 years of playing and eoaching,
I cannot cite a single case of permanent injury,

During the last 12 months 90,000,000 spectators
attended basketball games in the U. 5. Some stat-
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Players leap toward ball in proctice as it drops through net

istician might be able to tell you exacily how many
individuals that would account for, but I like to
think of it as “the game with 90,000,000 fans.”

There are a lot of reasons for the game's leap to
nationwide and even international popularity in the
last few years; but the two foremost are its speed,
and the ease with which fans understand the funda-
mentals of basketball. On the other hand, my guess,
and I think it conservative, is that 50 percent of the
persons attending football
games do not understand
the rules or the execution
of the plays.

The game of basketball
is full of drama with the
seore changing in split
seconds. In a game against
the Great Lakes Blue-
jackets, the sailors were
leading with a score of
51-45 and only six min-
utes left to play. But in
those few minutes, the
IMlinois team put on a bas-
ket blitz and scored 12
points, winning 57-53. In
the final game of our state
high school tournament
last year, Centralia scored
18 points in the last six
minutes to win the cham-
pionship with a close
35-33 score.

This speed scoring is a
far ery from the night in
1930 when Wisconsin de-
feated Illinois 14-9. Dur-
ing that same season an
[linois high school game
resulted in the very odd
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Blindfold dribbling helps develop
correct touch, says Cooch Mills. Be-
low, spectacular shol in & gome be-
tween New York and 5t. John's uni-
versities. The game of basketball
last yeor attracted 90,000,000 fans




Master of the “stutter dribble” is Lou
Boudreau whese change of pace con-
fuses guards, Right, only one way to go

score of Homer 1, Georgetown 0.

Those were the days when
one team could take the ball if
it wished and sit on it while the
minutes rolled by, In a Pitts-
burgh-Notre Dame game, No-
tre Dame insisted on playing its
own zone defense and Pitts-
burgh wanted to play man to
man. A Pittsburgh player sat
on the ball for 25 minutes, win-
ning the game. Today, the 10-
second rule, forcing the offense
to bring the ball up to the de-
fense, makes such perform-
ances impaossible

Another important rule
change, designed to bring more
action and scoring into the
game, was the elimination of
the center jump. Beginning
with the 1938 season, the center
jump was eliminated in all in-
stances except at the start of
each period. After each score
the ball now goes to the team
scored upon, and play resumes

80

immediately. This has resulted in a
much faster game and has increased
the actual time the ball is in play by
eliminating some 50 or 60 center jumps.

During the last year of the center
jump Purdue led the Big Ten in team
scoring with an average of 42 points
per game. Last season all but three of
our conference teams broke Purdue’s
old mark, and Illincis soared to an un-
precedented average of 63 points per
game. Every vear team and individual
records are being broken. A few years
ago fans were amazed when players
averaged 15 points per game. Last
vear, Andy Phillip, one of our stars,
averaged 21 points per game,

Coaches no longer groan when there
iz no six-foot, six-inch center avail-
able. I have seen centers on the floor
measuring six feet and 10 inches, but
most coaches discovered that men over
six feet and seven inches are not well
co=ordinated and what they gained in
height was lost in other ways.

Another reason for the popularity of
baskethall is that it is one of the clean-
est sports. It wasn't always like that,
Players on defense used to get away
with plenty of dirt. A eenter on one
team I knew in the old days had a bad
right shoulder. If it were struck just
l-i.RI‘It., '!l:'lla Hl!l“]l{]i""l" '\'.'I:,'!-li]l_'] I'II"I 1!'1]'(:“-'“
out of joint and he would be through
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for the game. One team used to knock this
man out of the game on the first jump.

Another case, and this one is on the light-
er side, happened when I was playing on
the Elgin (Ill.) high school team. There
was a smallpox scare and we all had to be
vaceinated the day before we were to play
one of our bitterest opponents. Knowing
their tricks, we tied bandages on our good
arms, leaving our sore spots uncovered.
Sure enough, they hacked at our bandages
all evening and left our sore arms alone.

Speed is one of the reasons for the ex-
ceptionally clean play in basketball today.
Most of the shooting now is done on the
move and there is little opportunity for

“close work.”

Intentional fouls were once rather com-
mon and many a game has heen won by
them. Once, smart fouling by a Loyola
captain saved the day in a game with Mich-
igan State. Loyola was two points ahead in
the last minute of play when a Michigan
star grabbed the ball and started for the
basket with a clear field, The Loyola play-
er grabbed him by the seat of the pants
and held on. Michigan State got a free
throw and one point, but Loyola won the
game. Today, two free throws are awarded
for intentional fouls.

Basketball is one of the few games in
which practicing the fundamentals is just

lain fun. This is certainly not true of foot-
Eall. If you doubt that, ask any tackle.
Every boy likes to shoot baskets, pass and
dribble. My experience in coaching has
convinced me that it is harder to get a
E}ayer to stop practicing than it is to get

im started. Many a janitor has had to turn
out the lights to clear the gymnasium floor.
This love of practice has develéped higher
skills, such as shooting with either hand.
The boy who tried a one-hander used to be
considered a Smart Aleck. Today every
star is expected to shoot with either hand.

A good player develops a feel for the
ball. Poor shots do not have this sense of
feel and, consequently, hold the ball against
the palm of their hands when shooting, in-
stead of their finger tips. Blindfold drib-
bling is a splendid way to develop correct
touch, also to eliminate slapping the ball.

Lou Boudreau, nicknamed the Flying
Frenchman by sports writers, was one of
the greatest dribblers I have ever coached.
He could not only make a basketball talk,
he could make it stutter. His change of
pace or direction, called the “stutter drib-
ble,” was a headarhe to many an opposing
guard, Like any good dribbler, he always
bent his body over the ball to protect it.

A good basket shooter is never careless,
even in practice. It's a joy to watch a player
like Eugene Vance, a member of our Big

{Continwed to poge 148)
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Plastic Shi Bars Drs;fts

Whﬂe ‘Prup’ Is Balanced

Shield keeps air from swaying balanced “prop” blade

If you've ever tried to make the pendu-
lum of a clock stand absolutely still, so that
it does not even quiver a fraction of an
inch, you'll appreciate the exasperating
task of men at a Frigidaire plant, who must
submit airplane propellers they are mak-
ing to frequent balancing tests. When the
blade is mounted on the delicately bal-
anced fixtures, a breath will make it sway
as though it had life; yet it must stand still
if the balance test is to be accurate. For-
merly, the entire blade was taken from the
grinding bench to a special enclosed room,
from which drafts were scientifically
barred, while the operator tested to make
sure he was not grinding off too much
metal. This frequent removal of the blade
1o the dead-air chamber wasted much time.
So Frigidaire engineers developed a special
transparent protective shield, which effec-
tively prevents air drafts from striking the
blade, permitting the balance tests to be
made right at the bench.

{Iﬂmung the “dehydrated"” products on the
market in addition to fumf; are cements
for mending furniture or glass1 paint re-
movers, silver polishes, rust preventers,
and “de ated" wood plaster
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Doms like this one on Mississippi, other river-control projects add up 1o the “world's biggest plumbing job*

By James Colvin

HE WORLD'S biggest plumbing job is
getting along nicely, thanks. Oh, it
springs a leak now and then, like the one
that flooded out those thousands of families
last spring. Not all the fittings are in yvet;

maybe they never will be, though the
plumbers know where they ought to go.
The master plumbers, the d-control

bosses and crews of the Army Engineers,
are sure they could end all these leaks in
the big drain—the alluvial valley of the

g
"
—

Mississippi—if the Head of the House and
his purchasing agent, Congress, wants to
pay the bill,

The Army Engineers have been working
a long time on that big drain, the Mississip-
pi, and they expect to work on it through-
out the predictable future. They can make
0Old Man River behave., They proved it in
last spring’s flood, when the tributaries cut
fancy new channels across farm, woodlot
and lawn, but Old Man River himself, for
the most part, swallowed
the overflow and just kept
rolling along, exactly
where the plumbers put
him, on his turbid route
to the sea.

From Cairo, Ill, south,
though burdened with the
flow from its two major
tributaries, the Ohio and
the Misgouri, the Father
of Waters staved in his
bed—or at worst slopped
over into overflow areas
that had been prepared
for him. Higher up, and

Amphibian jeep and rubber boat
used to rescue victims of flood
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along the tributaries themselves, ram-
paging waters took 34 lives, drove 30,000
persons away from their homes, imper=
iled wartime food crops, and did prop-
erty damage running into millions.

But on the lower river, safe behind
the barricades and between the spill-
ways, 3,000,000 persons continued to
work out their destinies.

It was guite a contrast with the 1927
flood, which then President Hoowver
called “the greatest peacetime disaster
in our history.” That flood submerged
parts of seven states, drove 600,000 from
their homes, flooded almost 30,000
square miles, cost $200,000,000.

After the 1927 flood, Uncle Sam laid
down a $700,000,000 program to make
0Old Man River mind. In the years since,
the capacity of the main leveed channel
was increased, longer bends were cut
off—making Memphis 110 miles closer
to New Orleans by river—floodways
were designed to take excess waters out
of the main channel. Massive levees
were built to protect 2,500 miles of
mainline railways and 2,000 miles of
highways. Huge dams were raised to
act as spigots, to turn on and off the
flow of the streams.

The wonder of last year's floods was
that the damage wasn't worse. Rivers
from Illinois to Arkansas reached rec-
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Water collects behind dam, above; spillway carries off
excess in flood time. Below, pouring concrete at a dam




Above, levee construction on river bonk in Colifornia. Below, miniature
model of a section of the Ohio River at U. 5. Waterways Experiment Sta-
tion, where flood control theories con actually be tried in practice

ord crests. The rainfall was tremendous,
and for the most part unseasonal. In the
early spring the Mississippi normally ab-
sorbs the burden of rain and melting snow
from a third of the continent, and floods
are expected. In fact, in many areas dikes
are locally built only high enough to pre-
vent “crop floods,” high water after the
crops are in; the major floods generally
occur earlier, out of the crop season.

But Nature crossed up the builders of
these low levees by pouring it on later in
the year. Men in the office of Maj. Gen.
Eugene Reybold, chief of Army Engineers,
take quiet pride in the fact that their
structures held. It justified a lot of cranky
planning.

For the Army Engineers always build
their flood-control projects to protect
against, not the worst that has happened,
but the worst that could happen. The
Weather Bureau has an entire section of
highly skilled prophets of disaster to figure
out what would result from the worst con-
ceivable combination of meteorologieal
circumstances,

Their picture of “the worst" can be pretty
bad; if it's too bad the project may be aban-
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doned as uneconomical.
But often enough the en-
gineers have no alterna-
tive but to proceed as
though the Biblical flood
itself were due for early
arrival.

“It is possible to control
floods completely,” says
E. W. Bassett, senior en-
gineer, “though it would
not always be economical,
But we do have, or are
projecting, plans that
would control all the
floods it would be eco-
nomical to halt on most of
the flood-producing riv-
ers of the country. We
are now working up de-
tailed contract plans so
that at the war’s end we
could immediately adver-
tise for 300 to 400 million
dollars worth of projects.

“As to how rapidly
these projects are under-
taken and completed, that
depends on how much
Congress wishes to ap-
propriate. Before the war
we were carrying on a
$100,000,000-a-year pro-
gram. We could raise this

Mobile drill rig (closevp in inset) probes subsail
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to a $500,000,000-a-year program, if Con-
gress felt it justified.” :

Because of last year's upriver floods,
Congress has been under pressure to loosen
the purse strings, war or no war, and get
some of these projects built.

There are in the Army Engineers’ office
detailed maps showing just what flood-
control measures have already been taken,
which ones are projected and appropriated
for, and which merely are in the planning
stage. Needless to point out, much of this
is restricted for military reasons; we know
—as Germany learned to its shocked hor-
ror when the R. A, F. went dam-busting—
that pent-up floods are
potent weapons.

Every river in flood
seems to have a personal-
ity of its own, The"Miss-
issippi's flood is like the
flight of a heavy bomber,
potent, relentless, pre-
dictable along every mile
just as a bomber’s flight
may be charted by spot-
ters on the ground. It
strikes with the blow of a
blockbuster, and its dam-
age may be permanent, as
swamps and bayous of the
Deep South testify.

Rivers of the West
Coast, by conirast, rise in
Sandbags piled up to protect a
factery from damage by a flead

Caterpillar Tractor Co. photo

FEERUARY, 1944

flash floods comparable to the intruder raid
of a pursuit plane—upon you and gone in
an instant, leaving you reeling. Such flash
floods are the result of heavy rains, con-
centrated on the steep west slopes of the
mountains. Currents in such floods reach
the speed of as much as 35 miles an hour.
Huge boulders are carried on the crests
like air-borne feathers; bridges are rooted
out and tumbled into scrap; houses swept
off their foundations and ground to chips.

The Missouri is a nomad. Largely run-
ning through prairies, the “Big Muddy”
got its nickname from the weight of silt it
carries from its constantly eroding banks,




White water fooms over mountain debris control dam

And it will not stay put—or would not.

Revetments, dikes and levees have final-
ly got the Missouri “pegged down,” in the
words of Col. R. E. M. des Islets, district
army engineer of Kansas City.

“It has been like experimenting on a full-
scale model,” he explains. “The last flood
proved the most outstanding development
in 70 years. Now we know we're rigﬁt"

Now the engineers are mapping out a
vast program for reservoirs to impound
that river's overflows,

Flood control of western rivers often
looks at first glance like highway construec-
tion. Principal channels may be improved
with rock or concrete, to enable floods to
run off faster and to keep rivers channel-
ized. In dry weather, the broad, flat pave-

ment looks exactly like a mis-
placed road.

Debris dams are built in
mountains, there to hold back
silt and heavy stones that would
otherwise plunge down the
slopes onto coastal communi-
ties. In part, debris dams are
needed because of extensive

kg

Building reservoirs on the
short, swiflt, eoastal rivers iz of-
ten difficult because of the
mountain topography, another
reason the tendency is to im-
prove the stream bed so the
water will run off fast, and

Caterpillar portable Diesel elec-
tric unit provides emergency pows-
er in floed time. Left, not road
building, but loying concrate river
bed to spead flow of flood water

where the engineers want it.

In the Mississippi Valley, aft-
er last year's floods, criticism
took customary lines:

“Levees and dikes are no
good,” says one. “The only way
to stop floods is to hold back
the uveaﬂnw by dams and res-

“Stop the floods at the
source,” says another. “Refor-
est the headwaters of all the
rivers; the vegetation will hold
back the water,”

“You can’t set rivers on edge,”
contends a third. “Abandon the

POPULAR MECHANICS
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lowlands altogether. Give the rivers room
to breathe.”

To all of which the Army Engineers’ an-
swer would seem to be:

“Allot us the money and give us the time,
and we can do all you ask, and more
besides.”

To the “reservoirs only” criticism, the
answer is:

“A reservoir directly above a city will
protect it; but if the city is too far down-
stream, a reservoir is no guarantee against
flooding.”

To those who would abandon all low-
lands, letting the rivers expand and con-
tract at will:

“In general we must use a combination—
of reservoirs; levees to keep the rivers con-
fined; deepened channels to direct the eur-
rent and speed the runoff, and floodways
to take excess water off through a fixed
area where property loss from flood will be
slight or nothing at all.”

As to hnlchng back all water by replant-

in

%The Department of Agriculture stidies
every stream on which the Army Engi-
neers plan flood control, to determine the
best way to hold back water at the source.
It can't always be gﬂne.”f 0

A engineers do, in fact, give the riv-
ers 'I?;;}(;mntgu breathe,” not hyg:ahanduning
all lowlands, but by making increased use
of floodways. In their continental plumbing
system, a floodway is like a washbasin's
overflow pipe.

At certain spots along the Mississippi, for
instance, when the water gets too high the
levee is simply blown up at a predeter-
mined spot. The excess water goes—where
the engineers want it to go—down another
channel where it will do no damage. When
the levee at the Bonnet Carre spillway
above New Orleans is broached, for in-
stance, the Mississippi's floods run off into
Lake Ponchartrain. Farther upstream, the
Atchafalaya,cutoff takes the flood about
100 miles 'directly to the Gulf, instead of
through the main channel, at least twice
as far.

Flood control requires dams, but dams
are built for other reasons too. Fort Peck
Dam on the Upper Missouri, for instance,
was thrown up primarily to provide an
even flow of water for navigation on the
lower river. It creates a stupendous reser-
voir, with a surface area of 245,000 acres,
a maximum length of 189 miles.

Navigation must be kept in mind what-
ever the engineers plan. River travel and
transport fell off after the last war, but it
is making a strong comeback. Long hauls
of bulky, nonperishable, low-cost cargoes
are cheaper by water. The impact of this

(Confinued to poge 154)
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Breathing Clears Moisture
From “Fog- Free" Goggles

Breathing brings fresh air across lens to clear fog

Ventilated by the wearer's own breath-
ing, an all-purpose goggle for military and
industrial uses is described as “fog-free.”
By means of vents in the side, plus a nose-
piece, every breath draws a stream of fresh
air through the nosepiece across the goggle
lens, sweeping out all moisture that eon-
stantly is given off as perspiration by the
skin, tear glands and mucous membrane.
Normal breathing completely changes the
air within the goggle about 50 times a min-

te. The ventilator is said to clear lenses
of frost that accumulates when the wearer
steps from a warm place into the cold.

H &V
Seal Guards Fire Exnngumhet

By Enclosing Hose in Bag

Fire extinguish-
ers are protected
against tampering
with a paper en-
velope that fits
over the hose. The
envelope is at-
tached to a stand-
ard pressure-type
extinguisher with
a lead wire seal
With this protec-
tion, inspectors
can detect any
tampering at a
glance.




R < 2 Way

? S ERY Fo ?/JJW{J;&

“Ramcoat” Holds P-40 in Vacuum for Shipment

Composed of a single
piece of transparent Plio-
film measuring 400 square
feet, a “raincoat” com-
pletely covers Curtiss
P-40 Warhawk fighter
planes during shipment to
battle fronts, After the
bag is adjusted, a tube at-
tached to a vacuum sue-
tion arrangement re-
moves most of the air,
collapsing the bag. As
additional protection, an
absorbent material is
placed in bags about the
propeller hub and other
parts subject to corrosion.

Removing air from the Plie-
film bag helps protect parts

/Y
“Flying”’ Tin Flsh Get Test Run to Check Dehcaze orks

Aircraft-type torpedoes
are tested at a naval tor-
pedo station on the West
Coast by launching them
from a barge. The torpe-
does, similar to those used
5O eﬂ'ectwely against the
Jap invasion fleet in the
Battle of Midway Island,
are launched from a spe-
cial device construcied of
salvaged metal. They are
equipped with dummy
heads for trial runs to test
thexr clock_hke wor 1:5

e : " . 12 e
’%‘A e --mg'in- , + P v e
I.uunnhlng aircraft-typs tor- J i = i g 3 4
podo from barge for l“t run m— aa i . c
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Salvaged Gun Turret on Truck Teaches Air Gunners Mar?mamhlp

In the battle areas, almost any
equipment that is salvageahle ecan
be put to good use. When one plane
was wrecked in New Guinea, the
gun turret was removed and
mounted atop a truck, to become
the open-air “classroom” for air
gunners. While the truck speeds
along a range, students in the
bomber gunnery school utilize the
salvaged turret to improve their
Jap-hunting technigque.

Open-air classroom for aerial gunners
is this truck-mounted bomber's turret
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Charles and Bertram Brownold

BESIDES being attractive and

costing practically nothing as
they are made from pieces of scrap
wood, these beverage-glass holders
have wells to receive the glasses and
are therefore much more conven-
ient to use than the average type

of flat tray.

Tray No.1lis a
“straight six,” con-
sisting of two rela-
tively narrow pieces
of plywood set in
grooved endpieces
which are provided
with finger grips as
shown in Fig, 1. The
upper shelf has six
holes for glasse=, It

will h{:‘ besf to GROOVED :

measure the glasses
you intend using
with this tray and

then bore the holes 3" x g5 x4°
FEBERUARY, 1944
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been glued in place in the grooves.
Constructed in a similar manner,
tray No. 2 is wider and is designed
to hold six glasses in two rows.
Fig. 3 shows the shape and size of
the parts. In this case the finger
grips were formed from a block
of wood through which a 1&-in.
hole was drilled lengthwise, Then
the block was cut in half
and the edges rounded as
shown,

Aptly called “hen and
chicks,” tray No. 3 holds a
decanter and six small
glasses. Its construction is
somewhat more elaborate
than the two trays already
described, but the sides

X AW X 67 ENDS

to suit them. Either an expan=
sive bit in a hand brace, or a
cirele cutter on a drill press, can
be used for boring the holes.
As is common practice when
boring such holes, be sure to
back the piece of plywood with
a piece of serap wood to avoid
a ragged edge on the underside of the
plywood when the cutter breaks s
through. Then, to produce a slightly %" powel
rounded edge for the holes, use a
round stick to which sandpaper has
been glued as in Fig. 2. These opera-
tions of boring and sanding apply to
all of the trays described. For finger
grips on tray No. 1, you ean use short
lengths of broomstick planed or sanded
flat to fit against the endpieces. Flat-
head screws are driven into the end-
pieces from the inside and project into
the finger grips to hold them securely.
This is done after the endpieces are
grooved, but before the shelves have

UPHOLSTERY
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UPHOLSTERY

12" GROOVE
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are closed, forming a hexagon-shaped box.
Top and bottom are pieces of plywood and
the six sides are scrollsawed from 3j-in.
stock, so that one side is concave as shown
in the pattern which is given in Fig. 4. The
ends of the side members are mitered.
Brads and glue hold the assembly together,
the nails being driven through the ply-
wood. Ornamental upholsterer’s tacks with
large heads are helpful to conceal a pair of
brads driven through the top into the side
members, near the ends. The six legs are
made from 3j-in. lengths of 3j-in. dowels,
one end of each being rounded. They are
attached to the box with glue as well as a
brad driven into each from above.

Tray No. 4 is a “soft drink foursome,”
holding four glasses and four bottles. The

curved handles are bandzawed to the shape
shown in Fig, 5 and they are assembled to
the shelves so that the lower ends of the
handles support the bottles. Each is built
up by gluing together four pieces of 3i-in.
stock, the grain of the inner twc pieces
running horizontally to provide sufficient
strength at the lower end to support the
hottles. The upper shelf, which is bored to
receive glasses, is attached to the lower one
by means of four short lengths of broom-
stick with dowels pegged into their ends,
or each may be a one-piece turning. Orna-
mental upholsterer’s tacks conceal the up-
per ends of the dowels. The lower shelf has
four holes to receive soft-drink bottles and
a small one to take a bottle opener.

Use Filler Dust of the Right Color When Inlaying Woods

When inlaying woods of different colors,
—walnut and maple for example—the filler
dust always should match the darker of the
two woods being joined. And, as the glue
in drying darkens the filler considerably, it
iz advizable to use dust made of a lighter
colored piece of the same wood or a similar
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wood. Walnut dust may be made up in
several shades from scraps on hand and
kept in small jars ready for use. For rose=
wood, use a dust made from the lighter
streaks only or make it from light mahog-
any, vermilion wood or both mixed togeth-
er, blending them to the desired shade.
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Tools Locked Under Hinged Shelf
At Rear of Workbench
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Instead of putting his most-used tools in drawers
and racks to keep small children from getting at
them whenever he leaves his workbench for a few
hours, one home workshop owner pushes them to
the rear of the bench under a hinged shelf that can
be folded down over them and locked. When not
folded, the shelf is supported horizontally by three
short hinged legs to serve as a raised ledge for tools
and other parts. As shown, the shelf is hinged to
the hack of the bench or wall. When folded down,
an enclosure is formed by two triangular end pieces,
a third triangular piece being used in the center for
attachment of a lock hasp, which projects
through a slot in the shelf.

Emergency Measurements Made
With Your Hammer

Using your
hammer to make
measurements
that are not too
eritical not only
zaves time and
tools, but also is
handy at times
when a ruler or
scale is not avail-
able. To use a

%% hammer for this
purpose, place it on a vardstick with the
peen end at the end of the stick. Then, tilt
it back on the claws and down on the yard-
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stick as indicated by dotted lines.
Memorize the figure at the end of
the handle. In cases where a given
length is measured frequently
such as in spacing rafters, studs,
ete., this measurement can be in-
dicated on the hammer handle by
a shallow score. Now, all vou have
to do when making measurements
is to repeat the above procedure
on the work to be measured.

Accurate Spirals Drawn
By Unrolling Wire

Utilizing some fine wire, a small
wooden block and a couple of pen-
cils, anyone can produce accurate
spirals. The wire is taped to a lead
pencil or dowel having a phono-
graph needle in its pointed end,
and is wound on it as shown. The
free end of the wire is formed into
a loop to slip over a pencil, which
in turn is attached to a small block
with rubber bands, giving proper
support to the pencil so that it can
be held vertically., The pencil
should turn freely in the loop.
With the point of the dowel held
in the center from which the spiral
is to be drawn, the block and pen-
cil are pulled tightly on the wire
and moved around the dowel, al-
lowing the wire to unwind, thus
producing a spiral. Although the
hands will have to be changed at
each turn, after a little practice
spirals of surprising accuracy will
result. The distance between the
gpirals will be approximately
equal to the circumference of the
center pencil or dowel.
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Swedish Doll Cradle Has Gay Color Scheme

TRIAMGULAR CLEAT
ACROSS END5

HALF PATTERMS
OF SIDE AMD EHD

"y

furniture is invariably ottroctive, and this dell
cradle is no exception. White clouds, red birds,
and white, yellow ond brown dogs or ponios
aobove red flowers on o light blue background
produce o striking effect an the sides of the cradle,
while red, yellow and brown designs en each end
complete the traditional color seheme. Use 3%-in.
stack, scrollsawing it to the holf potterns given
and assemble with brods and glue

Magneto Ignition of Engine Converted for Use on Battery

When failure of a high-tension magneto
of the oscillating type, often used on one-
eylinder engines, makes replacement nec-
essary, the engine can be converted to bat-
tery ignition easily by altering the magneto
to serve merely as a timer. This is done by
disconnecting the primary wire A from
the breaker point B, and in its place con-
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necting wire C to an auto-engine coil. If
the magneto condenser is in good condi-
tion, it can be left connected to the breaker
point, but if its condition is poor, any auto
condenser can be used. One terminal of a
storage battery (or four dry cells) is
grounded to the engine frame and the other
terminal is wired to the coil, a switch being
put in the circuit for starting and stopping
the engine. The spark-plug cable to the
magneto is connected to the center socket
of the coil—Oscar Loken, Brocket, N. D.

Paper Strips Identify Umbrella

Copying an idea from the manufacturers
of umbrellas who place their names or
trademarks on paper strips in the ribs, I
put my name and address in the ribs in the
same way. After typing my name and ad-
dress on the paper, it is coated with adhe-
sive and pressed into a rib with a toothpick.

—Wm. Swallow, Brooklyn, N. Y.
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Above: Less time is required to bake potatoes on the
top |:|I" a hcu!ing lave El'r' pfn:ing a fl:lrg;g pan over
them to retain heat. Below: A half gloss of liquid can

FILLED WITH
CRUSHED
EGG SHELLS

-
?@F’W <
L

Above: Egg shells crushed and tied.in pieces of
thin material such as cheesecloth to form small
bags provide good substitutes for steel-wool
pads which are used for scouring.  Below:
When using a small strainer and it i3 teo
short to rest across the rim of a pan, you
can suppor! the handle with a long wooden

be measurad b\_p ;.'o-tml'an aut the “ql..l-ld until ity surface

spoon or a knife in the manner indicated
extends from the mouth to the opposite side of bottom

IRCNING -
BOARD -

HEAWY
PAPER SACK

W00 DISK —

Laft: Keeping cloth tout while removing @ stain Is no groblem if it is stretched over o woaden disk and
beld in position with an embroidery hoop. A disk of bloiting paper should be plazed between the wood
and the cloth ta absorh the cleaner. Right: Sailing of an irening-board caver when the boord is stead
an end or the floor can be ovoided by slipping o lorge poper bag over the lower end of the board
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Above: Candles will burn considerably longer
if they are given a coat of shellac, which tends
to retain the molten wax around the wick in-
stead of running down the side. Below: A sim-
ple way te ancher a loose handle securely Abave: After most of the ald putty has been removed
in a floor brush is to drive o noil crosswise when reglazing sash, vie a piece of hackiow blade ta
through the tenon, letting the point project to serape robbeted edges clean. Below: A punch mark

embed in the brush as the handle is turned in serving as o stop makes it easy to extend curtoin rods
the right distance before climbing up 1o rehang them

HAMNDLE

FRUIT-JAR
= g "~ RUBBER

T

DESK PIGEONHOLE 4 ™

R, H. SCREW
— . AND WAELHER

— =T ELOCK SPRING -

Left: To facilitete removol of paopers in desk pigeonholes, place o piece of clock spring, notched of
the ends, across the front of the openings as shown to elevete the contents. Right: Made up in mul-
tiple ta fill your needs ond fastened ta the wall or the back of & dosr, this guick-acting broam
holder .elies on the weight of the broom o covse o piveted arm to wedge securely against the handl-
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Using One Runner on Drawer

Saves Work and Material

BACK OF

DRAWER

SLIGHTLY R

HIGHER =% {| Wl

THAN QPEMNING  ppawen BoTTOM | NOTCHED OVER
RIDES ON RUNKER RAIL

While the idea of using only one runner
on a drawer is not new, it does effect a sav-
ing in labor and material, and in chests and
dressers, each runner can be made to serve
as a stop and guide for the drawer under-

neath. All that is necessary is to make the,

runner wide enough to extend above and
below the front rail to engage a notch in

the back of the lowerydrawer. This ar- I

rangement often helps to prevent the draw -

ers from binding, especially if they are "
long and narrow. If the back of the drawer

is made a little higher than the front, it
will strike the front rail, which then serves
as a stop to prevent the drawer from being
pulled out aceidentally. This is especially
handy where there are small children wheo
often pull out drawers. When it is neces-
sary to remove a drawer, pull it out as far
as possible and then raise the front until
the back will clear the front rail.

Twine Waxed With Belt Dressing
To Make Knotless Sack Ties

Grain sacks can
be tied securely
without knotting
the twine and, at
the same time,
they will be easy
to open when nec-
essary. To do this,
simply pull the tie
strings across the
end of a stick of belt dressing to wax them
thoroughly, Then make the sack tie with
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WANED WITH BELT DRESSING

a double loop as shown, and you will find
that it will hold indefinitely. Dampening
the strings with water will serve the same
purpose, but is not always dependable,

Wood Edging Trim for Table Tops

A good substi-
tute for the metal
trim used on the
edges of table and
cabinet tops can
be made from
hardwood facing

—_ LINOLEUM TOP

5 e - -
strips. All you e -
have to do is sanes /4 INLAY
groove the strips MOLDING

in the center and

insert a strip of colored linoleum, which
can be purchased already cut in strips 15
in. wide. The facing strips also can be pur-
chased in widths approximately 75 in. wide.
To apply the trim, nail it in place as indi-
cated and then cement the linoleum strip
into the groove, covering the nail heads.

Erasers Serve as Rubber Feet
On Small Novelties

PENCIL ERASERS

Difficulty in obtaining suitable rubber
feet to prevent several homemade novelties
from scratching highly polished surfaces
of furniture led one craftsman to use pencil
erasers for the purpose. These were in-
gerted in slightly undersize holes drilled
near the corners of the bases. A drop of
glue on each eraser holds it in place.

—Herman K. Wallin, Washington, D. C.

@[ When the noise of shoveling coal into a
furnace disturbs someone who is seriously
ill, just fill large paper bags with coal and
lay them on the fire as needed. As the bag
burns, the coal falls gently into place.

POPULAR MECHANICS



Mmlature Grandfather Clockcase for a Watch

METAL STRIP ' S N, 3% =

WIRE

Using an old wateh and a few seraps of
walnut or mahogany wood, you-can make
a miniature grandfather clock that will
provide an unusually attraective mantel or-
nament, or a very acceptable gift. Measure
the watch carefully and case to
fit. The dimensions given above will be
suitable for almost any dollar watch. It
sets in a block that has been turned out to
fit, and is held in place by a tapered block

BRASS — el

LIFT-OUT
WEDGE

SLOT FOR
WATCH STEM

FOOT DETAIL

SOLDERED Fr  #
; M-
g of soft wood, which has a tab for
- ~G s lifting it out, Small turned columns
BRASS BUTTOM W ;ﬁ:tERED flank the elock face, and ornamental

work surmounts the watch com-
partment, Slotted strips with mi-
tered joints form the framework of the
glass door over the pendulum. The latter,
of course, is a dummy, suspended from a
hook. A polished brass button serves as the
weight, with some ornamental scrollwork
done in soldered wire, brass if available,
You can paint a miniature figure in oil on
the center of the dial and delicate deco-
rative work on the glass door. Finish the
clock with shellac and wax.

Baby’s Crib Works the ‘Swing Shift’ as Combination Bed and Play Pen

Baby can use his erib for sleeping at night
and for a play pen in the daytime if a piece
of hard-pressed board or plywood is cut to
the size of the erib and fitted into place on
top of the slats. With the mattress removed
during the day, the board makes 3 sub-
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stantial floor for baby to play on, and the
crib railing keeps him from fallmg out. He
is also protected from the cold and drafts
of the floor. When baby is sleepy, merely
replace the mattress, and he can be put to
bed.—Evelyn Tinney, Chicago.
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For that photograph of your boy,
you'll want a frame unusually
especially designed to show his

NYBODY would know
that the airplane motor
and prop shown in Fig, 1 sym=
bolize the Air Corps, while
the mobile guns in Fig, 2 in-
stantly bring to mind the
Artillery. The ring-buoy
frame in Fig, 4 esents the
Coast Guard, and the tank in
Fig. 5 is a reminder of the
“Rough Riders"” of the ar-
nh'i:nreti forces. A Fﬁléip;s wheel
ike the one in Fig, 10 -
bolizes the Navy. S
The airplane motor and prop assem-
bly consists of a ring turned of hard-
wood such as maple, birch or walnut,
to represent a motor cowling in which
are installed three propeller blades
and three simple eylinders as detailed
in Fig. 3. On the face, six burnished
hexagon-head bolts dress up the
frame. These should be brass if avail-
able, and after burnishing they are
coated with fransparent metal lacquer.
Each cylinder is turned in one piece
with a tenen on the lower end to be
inserted and glued into a hole in the
frame. You ean turn the cooling fins
on the sides of the cylinders, and use
a saw to cut the horizontal ones in the
top. Spark plugs are simulated with
small turnings, glued in holes drilled
in the eylinder heads or turned inte-
grally with the cylinders. Flatten the

POPULAR MECHANICS




% CORD MAILED TO
&, WOOD ALL AROUND

brother or friend in the service,
distinctive. Why not provide cne
particular branch of the service?

—

frame edge where each cylinder seats.

The frame in Fig. 2 is detailed in Fig.
11, and is a flat scrollsawed job. The
conventional frame is made first, or a
ready-made frame can be used. Then
the gun barrels and carriages are
mounted on it as overlays, only 14 in.
thick. Over these are placed the wheels
and a shield at the top. You can use
clean, hard-pressed board stained and
varnished to suit, or painted in colors
used on artillery pieces, for the seroll-
saw work, and thicker material similarly
finished, for the frame.

The ring buoy for the Coast Guard,
Fig. 4, is turned of softwood and has a
length of cotton cord secured around the
outside with brads. To this, a longer
cord is bound in six places for the hand
ropes, one of which is used to hang the
picture on the wall. If you desire a
waxed or varnished finish, it's best to
turn the frame of beautifully
grained hardwood, although
softwood will do if the frame
is to be painted. An antique
paint finish looks nice on
this job. The tank frame
shown in Fig. 5 and detailed
in Figs. 6, 7, 8 and 9, is defi-
nitely’ four-dimensional. A
rectangular opening in front
holds the portrait. Or, the
front of the tank can be re-
cessed by routing to accom-
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apart. Use contrasting woods for the rim
and handles, and insert four short #g-in.
dowels in the face of the rim as shown.
Their purpose is purely decorative,

If your tastes are more conservative,
hand-carved insignia add a smart touch
to a photo framed in the usual way. These
can be installed on any ready made frame,
or a special one made up for the purpose.
A typical assembly is shown in Fig. 14,
with a eardboard easel at the back. Note
that the Coast-Guard shield is set in a
recess at the top of the frame with a dee-
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RIBS FIT
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FILE
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fany
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STRIP SCROLL- !
SAWED AMD
GLUED ON .L
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modate the picture, in which
case the piece of glass or cellu-
loid over it is held in place by
light molding, this being glued
on or fastened with tiny brads.
Another variation is to glue the
photo to hard-pressed wood or
plywood and cut it out on a
serollsaw, after which the pho-
to is mounted to appear to be
coming out of the turret as
shown in Fig. 9. In this case the
front of the tank would be fin-
ished so that details of tank
shape and the fittings on the
front would be seen. Caterpil-
lar treads are simulated by

uing built-up, scrollsawed

1
%lm:ks to the main block or
frame as indicated in Fig. T,
notching the blocks with a file At
to imitate treads. Installing a

wooden sprocket, channel iron
and half of an idler completes the job.
Short escutecheon pins (round-head nails)
are used for rivet heads. Guns and head-
lamps can be sanded to shape from small
dowels and installed where indieated., No-
tice that the treads also have small escutch-
eon pins at the outer edges to simulate the
pins that hold the tread assembly together.
For the ship's-wheel frame, turn the rim
in one piece of hardwood and. drill it for
six handles, which are spaced 60 degrees
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OUT STARS

orative piece at the back as indicated
in Fig. 13. The shield is carved, and
stars are formed by a stamp, which con-
sists of a length of 15-in. rod having one
end filed to the shape indicated. Insignia
for other branches of the armed services
are represenied in Fig. 12. For the Ma-
rine Gunner, hand-carved leaves surmount
a disk upon which concentrie rings have
been turned. More elaborate is the Com-
mand-Pilot's shield with wings, a hand-
carved job that requires a bit of practice.

\
~ 1]
-\.§

CARDBOARD ©~ ]

The Ordnance Department and Corps of
Engineers' insignia are also hand-carved.
On the Signal-Corps’ plaque, a touch of red
and white paint is applied to the crossed
flags as indicated in the detail.

Holes for Wood Screws Tapped to Prevent Splitting Work

When turning large screws into hard-
wood, which splits easily, it is a good idea
to tap the hole in order to seat the serew
properly and prevent splitting the wood.
Before drilling the hole, measure the small
diameter of the serew to be used with a pair
of sharp pointed dividers and select a drill
slightly larger than this measurement. Aft-
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er the hole has been drilled, make a tap
from one of the screws to be used, by filing
or grinding flutes in it. An odd number of
flutes, say five or seven, gives best results,
Lubricate this “tap” by rubbing it on a
piece of soap, then turn it in to full depth,
using a long forward stroke, and a short
back stroke, removing it from time to time.
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Thin Wallet Made From One Piece of Leather
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INSIDE VIEW SHOWING
TABS PUT THROUGH SLOTS

Absence of laces and
stitches prevent bulki-
ness in this inexpensive
wallet, which can be made
easily by anyvone, Seleet
a piece of thin, pliable
leather and cut it to the
dimensions shown. On
opposite edges of the two
end flaps cut T-shaped
tabs 3 in. wide. In the
upper part of the leather
piece, cut four rows of

slots as indicated, taking
care to locate them cor-
rectly so the wallet won't
wrinkle when assembled.
Next, fold the leather on
the dotted lines, folding
down the top part first,
after which the end flaps
are folded over it, Insert-
ing the tabs into the slots
completes the wallet,
which has a place for cur-
rency and two pockets

FOLD ON DOTTED

under the end flaps for

* cards. — Henry F. Burns,
Jr., St. Louis, Mo.

Radius Jig to Cut Bevel-Edged Disks With Keyhole Saw

Whenever you are working on a project
that requires the cutting of wooden disks
having beveled edges, and a lathe or power
jigsaw is not available, this jig will enable
you to do the work accurate].y with a key-
hole saw. It is made from a thin wood strip,
which is built up at one end to provide a
suitable thickness for making a saw slot to
guide the saw. In use, the saw is held in

T‘- B, T
WOODEM 'r
STRIP .

GLUED
OR MAILED

102

the slot, which is cut at an angle to give
the desired bevel Then a sharp-pointed
instrument, to zerve as a pivot, is inserted
in one of the small holes shown in the piece
to give the desired radius, after which the
jig is held against the back of the saw with
one hand to guide it in a circle while mak-
ing the cut as indicated.

—W. C. Wilhite, Carlinville, I1L

Door Locks Kept From Freezing
By Putting Tape Over Them

When a car is
washed during
freezing weather,
or when moisture
is likely to freeze
in the door locks
while parked, just
put pieces of tape
over the loeck
openings. This will
prevent water
from entering the
lock, and the tape ——
can be removed when not needed. Cellu-
lose tape is best for this purpose, but fric-
tion tape can be used if the cellulose type
is not available.
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Using this simple form, the young Com-
mando can set up his winter camp in the
“barren regions” of his backyard or nearby
vacant lot, and the boy engineers can cre-
ate strong fortresses. Assembled as shown,
from even the roughest material, the forms
are filled with damp snow, which is packed
firmly with a homemade tamper. Then
snow is piled, packed and smoothed on the
arched roof. The rear is closed by a form
similar to that used for the sides. To dis-
mantle the forms, end boards for the wall
are removed by unserewing the wing nuts,
and the arched gable members are taken
off next. This collapses the roof boards, and
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g
ROOF BOARDS
LAID
b, BETWEEM
\ DOWEL PING

the inner forms for the wall can be pulled
out. The boys in the drawing are building
a single form, but several single igloos
placed side-by-side will make a larger unit
for officers’ gquarters, snowball ammuni-
tion dumps and other “military” uses. If a
vent is desired, it can be formed by packing
snow around a section of downspout, form-
ing a cupola. Doors in inner walls, ports
and entrances are cut out with trowels be-
fore the moist snow freezes. A few old
rugs or pieces of scrap linoleum will help
keep the floor dry and warm.
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Simple Racks to Hold Dowel Rods
Are Made From Tin Cans

Here is a dowel rack that costs nothing
to make and will hold a variety of dowels
of different lengths. The rack consists of
tin cans nailed to a wall, the lower cans
having only the tops removed and the up-
per ones having both the tops and bottoms
removed. By printing the dowel sizes on
the upper cans, any size of dowel desired
can be found instantly.

—Clarence B. Stack, Saginaw, Mich.

Improving Artist’s Triangles

By making the slight alterations shown
to his triangle; one artist increased its ver-
satility and made it easier to use. To pre-
vent light reflections along the edges and
permit speedier location of lines, he scored
narrow grooves
along all three
edges and filled
the scores with
India ink. And
fq:Er ﬁlasier lifting
of the triangle,
he ground three
recesses in the
surface at the in-
| ner edges as in-
dicated at A for

inserting a fingernail under the triangle.
A number of holes of different sizes drilled
in the triangle as at B will provide a means
of making accurate cireles around num-
bers, and a series of small holes of the same
size as indicated at C will enable you to
draw accurately spaced lettering guide
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lines rapidly by inserting a pencil point and
moving the triangle over the work, using
a T-square as a guide. On work that re-
g;ﬁres the drawing of small boxes, you will

d that three or four rectangular open-
ings cut in the triangle as at D will enable
you to do this job quickly.

Medicine Dropper Kept on Bottle
By Small Safety Pin

Taped to the
side of a medicine
bottle as indicat-
ed, a small safety
pin provides a
handy holder for a
medicine dropper.
Besides this, the
pin also serves to | -
mark the bottle so " =
that there is less possibility of the wrong
one being used.

=‘NoF -

Reducing Generator Pulley Size
To Increase Electrical Qutput

In these days of reduced car speeds and
mileage, difficulty of keeping the battery
charged often can be avoided by speeding
up the generator a little to increase its out-
put. While the easiest way of doing this is
to replace the generator pulley with one
slightly smaller, such a pulley is not always
available. In this case, the effective diam-
eter of the regular pulley can be reduced
by splitting it at the bottom of the vee and
inserting a thick washer between the two
halves. This allows the belt to ride lower
in the vee, which decreases the diameter
of the portion of the pulley in contact with
the belt.—C. E. Packer, Chicago.

W-FULLEY SAWED
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Ring-and-Yoke Puzzle to Tax Your Patience

If puzzles intrigue
you, here's a perplex-
ing one to solve which
seems almost impossi-
ble until you know the
solution. It consists of

seven curtain rings at-
tached to a wood or .
metal strip through which a wire yoke is
threaded as shown—the problem being to
slip the yoke from the rings. Either cotter
keys or soft-wire nails through oversize
holes can be used to attach the rings loosely
to the strip. To sclve the puzzle, pass the
first ring up over the end which is farthest
from the handle and down through the loop
of the yoke. This will enable you to slide
the third ring forward, up and down
through in the same way as the first. It will
help you in working the puzzle to remem-
ber that a ring can be removed only when
the ring preceding it is in place. In con-
tinuing, replace the first ring by sliding it
up through the loop and over the end, just
the reverse of the way in which it is re-
moved, and then slip one and two down

through the loop together. This permits
sliding ring five forward, over and through,
after which one and two are replaced by
sliding them together up through the loop
and over the end. Next, remove the first
ring, replace the third, replace one, remove
one and two, remove four, replace one and
two, remove one, remove three, replace
one and then remove one and two. This
permits the seventh or last ring to he
slipped through. Since ring five must be
replaced before ring six can be removed,
you must repeat the steps to replace five;
that is, one and two must be slipped on the
yoke, then ring one removed so that ring
three ecan be replaced. This procedure is
repeated in a similar manner until the yoke
is free,

Checkers Played With Marbles on a Book-Shaped Board

You can keep this checkerboard in a
hookcase where it will be inconspicucus
and always at hand. Also, it will be handy
if you want to play checkers on a train trip
because motion of the train will not cause
the checkers to slide off the board. This is

SHALLOW DEPRESSIONE ™~ &
HOLD MARBLES =i
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made of solid wood, and marbles are used
instead of regular checkers. When not in
use, the marbles are kept in a couple of
holes drilled horizontally almost through
the board, brass or wood covers being piv-
oted over the holes to retain the marbles.
Ta keep the marbles from rolling
when playing, shallow depressions in
the surface of the board are substi-
tuted for the usual squares. You will
need twelve marbles each of two col-
orgs and six or eight each of a third
and fourth color for use as kings. The
back side of the board can be finished
plain, another game laid out on it, or
otherwise treated as desired. In the
original board, the book effect was
further simulated with a title and
scored edges to resemble pages.
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By Sam Brown

BUILT-UP work has both utilita-
rian and artistic value in mak-
ing lamps, boxes and similar turned
work, such as those pictured in Fig.
1. The construction permits the use
of average-size lumber on large
turnings, and the work, if well
glued, actually is stronger and more
stable in many instances than solid
wood. Being built up from many
pieces of wood, work of this kind
offers countless possibilities for pat-
tern and color effects.

Classes of work: Built-up turn-
ings can be classified in three main
groups: Laminated, Segmental, and
Post Blocked. Laminated,
or bread-and-butter con-

struction, is the simplest.
In segment work, the turn-
ing ring is made from pie-
VERY WHITE shaped wedges of wood.
E MAPLE WHITE-PIMK HARD Post blocked work features
=" WHITE PINE | WHITE-YELLOW |  SOFT a central stem or post, with
BIRCH WHITE-BROWN | MEDIUM various layers of contrast-

CENTER CUT OUT GREEMHEART | GREEM-YELLOW| HARD ing wood built around it.
TO SIMPLIFY Z T puTTERNUT | LIGHT BROWN | SOFT Selection of wood: Wood
TUREAHG E MAHOGANY | RED.BROWN |  MEDIUM is selected primarily for
RED GUM RED-BROWN | MEDIUM color value. The table in

GRAIN 15 iy . - ;

CRISS- ] ! CHERRY RED MEDIUM Fig. 4 gives a typical selec-
CROSSED \%%ﬁ{; ] WALNUT BROWH MEDILM tion of light, medium and
::E:g.nﬂ- 1‘&%3 = | FORPLEHEART PURFLE MEDIUM dark woods, scaled in order
e ROSEWODD | PURPLE-BROWN| HARD from lightest to darkest.
: LEAST 'MBIAM] Two-color pattern effects
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TURNINGS

usually are based on a white wood, such as
holly or maple, combined with dark wood,
such as gum, cherry or walnut, The wood
should be of even color, sound, free from
sap or mineral streaks. Hardness also
should be considered, as best resulits are
obtained when the woods used in the build-
up possess approximately the same degree
of hardness, Any hardwood will turn well
alongside any medium hardwood. Any
medium wood can be combined with any
softwood. Softwoods should not be com-
bined with hardwoods except in the case
of thin spacers for laminated work. In all
other instances the use of softwood along-
side hardwood will cause the work 1o turn
out-of-round, and sanding will develop
positive flats,

Laminations: The build-up for this type
of work is made from solid rings or squares
of wood glued together face to face, as
shown in Fig. 2. The only principle that
need be observed iz that the grain in alter
nate layers should be at right angles, Figs.
3 and 5, in order to equalize shrinkage-
and-warping strains. The grain of thin 15-
in. spacers need not be considered. Turn-
ing time is saved if the individual rings are
cut to the approximate circular shape in-
side and out before assembly.

Segments: Many novel pattern effects
are possible by using segments, some of the
most complex build-ups being quite sim-
ple. Fig. 6 is a typical example. While this
appears to be a complex bit of work, it
really is easy to do. First, a cylinder is
made up from maple and walnut wedges,
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as shown in Fig, 10. The cylinder
is.rough-turned, Fig. 8, and slices
are then cut off on the circular
saw, as shown in Fig. 9. These
slices can be stacked and glued
in checkerboard style, as indi-
cated in the foreground, Fig. 9, or
succeeding rings can be rotated
slightly to break the joints, as il-
lustrated by the lamp, Fig. 6.
The plain eylinder itself pro-
duces the effect shown by the
box in Fig. 7. In all cases, the
cylinder can be turned to any de-
sired shape without affecting the
arrangement of the pattern.

Size and cutting angles: First
consideration in making a built-
up segment turning must be giv-
en to the size and shape of the
wedges required. The matter of
size is simplified by the table in
Fig. 11. Just run down the left-
hand eolumn until you find the
required diameter of work, and
then, under the number of sides,
you will find the side length in °
inches of the segments. For example, 5-in.
diameter, 16 sides, requires segments 1 in.
wide. The matter of cutting requires either
swinging the cireular-saw miter gage, or
tilting the table, taking the angle from the
table in Fig. 13.

Cutting: The simplest way to make flat
assemblies for bases and box lids is to
swing the miter gage, Fig. 12. Fig. 14 shows
how the pie-shape wedges are cut without
waste by alternately turning the work over.
Segments cut in this manner will show the
grain running round-and-round. Follow-
ing out the example, (5-in. diameter, 16
sides) the base of each segment will meas-
ure 1 in., and the direct miter-gage setting
will be at TB%) degrees (from table, Fig. 13),
The width of the work will, of course, be
one-half the diameter (212 in.). Another
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way of cutting is to bevel-rip the
work at the required angle, tak-
ing the tilt setting from Fig. 13.
Fig. 15 shows this method of cut-
ting. Note in thiz instance that the
grain of the wood runs up-and-
down. If wedges are ripped from
wide stock in this manner, a stop

block should be used as in Fig. 16,
to gage the set-over. Fig. 17 shows
the long strips being crosscut into
shorter lengths.

Spirals: Segment work can be
assembled to show a spiral on ei-
ther the edge or face. The edge
spiral, Fig. 18, is cut by using an
angular miter-gage setting when
cutting off short lengths from a
long, bevel-ripped wedge. Fig. 20
shows the operation, a good effect
being obtained with a spiral angle of 15 to
25 degrees. Since angle cutting changes the
width of the wedge, as can be seen in Fig.
18, the original wedge shape must be al-
tered to suit. The easiest way to determine
the size is to make a simple drawing, Fig.
19. Lay out a triangle ABC of the size and
shape required for a straight assembly, or
cut out a standard wedge and trace around
it. Then from point C lay out the spiral
angle of from 15 to 25 degrees, as indicated
by angle X. With center C and radius CB,
strike an arc intersecting the angle line at
P. Project P to the circle of the triangle
at F. AFC is the size wedge required for
the spiral assembly, If yvou prefer trial-
and-error methods instead of the layout,
simply rip the wedges about ¥4 in. nar-
rower than normal. In our previous exam-
ple (5-in. diameter, 16 sides) make the base
of the wedge 1% in. instead of 1 in. Then,
angle a line across the wedge so that the
line will be 1 in. long. This angle will be
the cutoff line, and the miter gage can be
set accordingly. All this is harder to de-
seribe than do—you will find it quite sim-
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PATTERM-SAWING 15 USEFUL FOR UTILIZING SCRAP WOOD

ple when you start doing the actual work.
The face spiral, Fig. 21, shows a spiral
design on the face of the work. This spiral
is based on right-angle triangles, and all
regular polygons can be built from the
right-angle triangle. The simplest way to
determine the shape is to lay out a full-
size circle of the diameter required, divid-
ing this into the number of pieces desired.
Erect lines at right angles to the sides of
the polygon to arrive at the shape of
wedges required. You will notice that the
right-angle lines, if projected across the
cirele, will intersect points on the opposite
side, thereby simplifying the layout.
Pattern sawing: Sawing wedges with
the use of a pattern can be employed to
advantage in utilizing scrap pieces of wood.
A pattern of the required wedge is first
made up in hardwood and fitted with a
handle and anchor points. It can be seen,
Figs. 24 and 25, that if the pattern is fixed
to a scrap piece of wood, the work can be
cut to the same exact shape as the pattern
by guiding the pattern along the wooden
guide. This technique is much slower than
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WORK 15 TURNED
OVER FOR

ALTERMATE
CuTsS

regular cross cutting or bevel ripping. Also, it should not
be attempted on wedges less than 1-in. base and a 2-in.
length, Despite these drawbacks, pattern sawing is often
useful, since wedges can be cut from servaps from band
or jig-saw work. A, in Figs. 22 and 22 was cut by this
method, the two views showing the segments as cut and
then turned. The other examples in these photos are:
B, bevel-ripped wedges cut in two after assembly and

e rotated to form checkers; C, face spiral; D, edge spiral;
DARK WOOD WITH  TOP RING, WALMUT E,. c&gc spiral with 15-in, Spacers. Spacm's can be intro-
CEMTER, MAPLE duced into any assembly without affecting the cutting

angles. It should be noted, however, that spacers in-
erease the size of the work and also inerease the size
of the opening.
Segment rings: Very often it is desired to make the
e segm:i;'rﬂdhuildl-]urin a rin[r-iI instead :)fh the EUEd “pie” Fre-
SPIRAL IN LIGHT vious escribed. In this event the work is cut from
BETWEEN RINGS ~ ANDDARKWOOD | .t ctock. The cutting angles are the same as before
gince the segments are simply the outside portion of a
full pie-shaped wedge. Segments of this kind usually
are cut by tilting the saw table, as shown in Figs. 28 and
29, the grain in the assembly running round-and-round.
Also, segments can be cut by straight cross cutting after
bevel-ripping, Fig. 30, in which case the grain in the
assembly is vertical. The simplest method of turning

i

LAMINATED FROM RIGHT AMD LEFT-
RINGS “B* AND "H" HAND SPIRALS
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First: Backing block foced Second: The segment ring is
ond guide lines marked glued on the bocking block

Fourth: Bowl bettom turned Fifth: Ring glued to bottom
to fit recess in segment ring and a Y=in. ring marked off

the assembly is to make the work
a little longer than required to
take the screws from a backing
block, Fig. 31. Mounted on this
block, the recess for the bottom of
the bowl or box can be cut, After
fitting the bottom, the work can be
rechucked, turned, and the excess
material eut off, Fig. 32. Figs. 26
and 27 are examples of segment-
ring waork, while Fig. 33 shows
various ways in which the seg-
ment ring can be manipulated to
form pattern effects.

Segment bowl: A typical sched-
ule of operations in making a seg-
ment bowl is shown by the photos
on thizs page and in Fig. 34, which
gives the dimensions of the bowl,
The construction style is a three-
layer monotone cut from a single
12-piece segment ring. Referring
to Table Fig. 11, it can be seen that
a 12-side polygon to turn 9 in.
diameter should have sides 2744 in.
long. Since the exact bowl size is
not critical, the segments can he
cut a little oversize, 214 inches.
The segments are cut by tilting the
saw table, taking the tilt angle
from Table Fig. 13, which shows
that a 12-side polygon requires a
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Sixth: Werk is cut through
with saw while on face-
plate, lathe being turned off

Eighth: Carefully centered,
the segment ring is reglued,
being sure to break joints

Third: Recess of largest possible in-
side diameter cut to take bowl bottom

Seventh: Base segment ring
is foced off square; inside
it rough-turned if desired

Ninth: Other rings are cut
and glued in the same man=
ner to give the final build-up
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tilt table setting of 15 degrees. After cutting,
the segments are glued up by wrapping
with twine or soft wire. The photos and
captions take up the schedule at this point
and carry it through to the final stages of
the build-up, after which the work can be
turned to shape. After completing the first
step, the segment ring must be centered
on the block before gluing it.

The long spiral: Some peculiarities arise
when the edge spiral previously deseribed
is built up in lengths over 3 or 4 in. Basic-
ally the work is the same as the short-edge
spiral, the wedge shape being determined
in the same marner, Fig. 19. Fig. 36 shows
the wedge strips being cut to length at the
required spiral angle. Assembly is made
by gluing and bradding pairs together, Fig.
38, and then assembling the pairs to form
the complete build-up, which gives the
rather odd-looking shape shown in Fig. 39,
Extra length should be allowed so that the
work can be turned without running into
the brad fastenings, Figs. 35 and 37. Fig. 40
shows the finished work and Fig. 41 indi-
cates how slices can be cut from the orig-
inal eylinder and stacked checkerboard
style. The long spiral has limitations and
works out best with a moderate spiral an-
gle. The maximum angle is about two-
thirds the diameter of the turning and can
be determined by making a simple drawing
of the work, as shown in Fig, 42,

{Te be continued)
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Quick Method of Fitting Paper
Accurately in Drawers

Fitting clean paper into drawer bottoms
is simplified if the drawer is taken out and
inverted. On most drawers the outline of
the space to be fitted is apparent on the
bottom, so that if the paper is folded to fit
this outline, it will fit the drawer exactly.
If the paper has a pattern, it must be placed
with the pattern down against the bottom
of the drawer while being folded so that
the pattern side will be up when the paper
is in place.

—Alton Jezowski, Hamtrameck, Mich.
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RUMPUS-ROOM TABLE
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HARD-PRESSED

~—y~ FOR EYES

Bosides its spoce-saving feature, this novel toble when folded flat
ogaoinst the wall will edd a comical touch of decoration to your base-
ment recreation room. Plywood, if available, simplifies construction, but
where this connot be had. tengue-and-groove stock, glued edgewiie,
will do for the core, which is faced on one side with hard-pressed board
fo p;uuidn a smoaoth tep. lupuh, tie, mouth and ajuhrnwi are of hard-
pressed boaord also, the lapels and tie being attached to a Yi-in. panael
which in turn is fastened to the lower half of the core as shown above.
Old deorknobs are used to represent eyes, while the hinged support
produces a comical nose. The table is hinged to o cleat screwed securely
ta the wall, the hinges being set flush in both the cleat and the edge
of the table. Two turn buttens held the toble folded against the wall
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Clip Attaches Badge to Clothing
Without Damaging Fabric

Of the many methods &ev:sed by war-
plant workers for attaching their badges to
protect their clothing, this is one of the
simplest and most practical. A clip of thin,
springy metal is shaped as shown to slip
over the regular pin on the badge, after
which attaching the badge to the elothing
is just a matter of inserting the clip into a
lapel buttonhole, or slipping it over a shirt
pocket or garment belt. As no holes are

made in the cloth, it is not damaged.
—Roland Swedlund, Buffale, N. ¥,

Combination Drain and Siphon
For Large Water Tank

The problem of completely draining a
large water tank in which the disch
fittings projected upward 3 or 4 in. inside
the tank, was solved by a small siphon ar-
rangement. The siphon consists of a pipe

\ LL/LCICK MUTS i - _-
HIPPLE I / ! i
. 21 CSIPHOM
AT et PPE L
\
; "
SCREEN i
FILTER I
|l
e :

¢ DUTLET
PIFE

114

assembly as shown in the detail, the dis-
charge pipe running almost to the ground
where a shut-off valve is provided. The
upper end of the siphon comes to within
about 4 in. of the tank bottom and is fitted
with a screen filter to prevent clogging.
—L. B. Robbins, Harwich, Mass.

Model-Airplane Motor Cylinders
Imitated With Capsules
Instead of tedi- MEDICINE / "

ously carving imi- CAPSULE
tation eylinders
from wood to sim-
ulate the motor of
a model airplane,
one hobbyist uses
emply medicine
capsules. Obtain-
able in various
sizes, the capsules
are merely glued tHrean
around the shaped

nose of the plane as indicated. Spaced
wrappings of fine thread around the cap-
sules give the appearance of cooling fins.

Vacuum Cups Will Stick Better
If Coated Wlth Nail Polish

If you experi-
ence difficulty in
making a vacuum
cup stick to a sur-
face that is slight-
ly rough, coat the
lower edge of the
cup with nail pol-
ish and immedi-
ately press it into
place. Hold the
cup depressed for
a moment until
the polish dries. This provides an airtight
seal for the cup, which can be removed
when desired by prying it loose with a
thin knife blade.

Emergency Photo Stand of Wire

When you need
a temporary stand
to support a photo,
one can be made
quickly and inex-
iaenmvely from a

ngth of wire
bent as shown.
Sui:lh a[ti st?nd also
15 el or sSup=—
porting h:mall rnil:- PHOTO
rors and similar items when a regular stand
for the purpose is not at hand.

—Don Richard, Manchester, N, H.
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If you have had the unpleasant expe-
rience of losing the chance to take a
good picture simply because time was
wasted in moving the tripod a few inches
to a more desirable position, you will
appreciate this tripod head. It allows
the camera to be moved as much as 7 in.
without altering the position of the tri-
pod, which makes it especially handy for
close-up shots where critical focusing is
an absolute necessity. Also, such a head
can be used to mount two cameras side
by s=ide for sterecscopic purposes or
when taking movies and snapshots at
the same time. By adjusting both cam-
eras to include the center of the same
field of vision, one view finder will suf-
fice for both cameras, permitting the use
of either or both of them at critical mo-
ments of action. As shown in the detail,
the head consists of a base carrying two
iron rods on which a small tilting plat-
form slides, the tilting arrangement be-
ing necessary for easy attachment of the
camera. The base is drilled and tapped
centrally for the tripod screw, a small
metal block being riveted to the base to
provide plenty of space for threads. The
platform is drilled and tapped for the screw
that holds the camera. A thumbscrew on
the platform permits it to be tightened se-
curely against one of the rods. When two

Twin Tripod Head Aids Short-Distance Focusing

cameras are used, it will be necessary to
have an extra head, which is slotted to fit
over both rods for easy removal, a thumb-
serew being used to hold it in the same way
as with the regular platform.

—Lorin Anderson, Denver, Colo.

Lipstick Case Provides Protective Cover for Pocket-Size Dusting Brush

IPSTICK HOLDER
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An excellent pocket brush for cleaning dust particles from
lenses, cameras and negatives can be made by mounting a small
camel’s hair brush in a lipstick case. Use a discarded case of the
type that expels the lipstick when the base is turned and remove
all the old lipstick with tweezers and a piece of tissue. Cut off
the handle so the brush fits in the case and hold it in place while
plaster of paris is poured around it. The plaster will set quickly,
after which the ease can be laid aside for a shert time to allow
it to dry thoroughly.—John Karlovie, Chicago.
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GD’DD lighting is of utmost importance
in getting good photos. Assuming that
you make an exposure according to a chart
or an exposure meter, that you develop the
film as suggested by the manufacturer, and
follow the common Era-::tice in printing, it

is the lighting and the posing which make
or break the picture. A conventional pose
for conventional purposes requires more or
less conventional lighting, while an unusual
pose of the subject and an unusual view-
point of the camera generally require un-
usual lighting. There are no hard and fast
rules for lighting that will guarantee good
results, just as there are no hard and fast
rules for composition or camera angle.
Many of the most striking shots seem to
violate all of the so-called rules of lighting,
composition and viewpoint,

The safest method to arrive at good in-
door lighting is to take the main light and
move it around until the effect is pleasing.
Sometimes you ean stop right there. How-=
ever, almost every beginner is apt to over-
look the depth of the shadows resulting
from using one light, finding later that the
pictures do not come up to par because of
the inky shadows. So, it is better in most
cases to improve the effect with a second-
ary light, and others if needed, In using
lights, remember not to switch on several
at a time. On the contrary, find out exactly
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what each light will do by turning off all
the others for a moment. This is the way
to avoid using too many lights. The fewer
used the better. Another thing to watch
out for is cross shadows. No matter how
many lights you use, see to it that only one
set of shadows will show—those caused by
the main illumination—in order to give the
scene a natural appearance. The reason for
avoiding cross shadows is that they are un-
natural as there is but one sun, and cross
shadows are unknown in nature. The same
is true of highlights. No matter how many
areas you illuminate with various lights,
one should be brighter than all the others
together. However, like all general rules
the one on eliminating cross shadows and
using a predominant main light applies
only to conventional pictures which are
supposed to look natural. Odd and bizarre
photographs often have greater attention
values, and their lighting is governed en-
tirely by different principles.

Now, in applying good lighting when
making portraits indoors, such as the one
shown in Fig. 1, your main object is to ob-
tain a good likeness of the subject in a
pleasing manner. No doubt a more dra-
matic photo could be made of this man by
posing and lighting him differently, but the
method to follow generally is one that pro-
duces a picture which will be most likely

POPULAR MECHANICS
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to satisfy him and his family. The photo
shown in Fig. 1 required four lights placed
as indicated in Fig, 6. Fig. 2 shows the ef-
feet of the main light alone. After the pose
had been decided, this light was placed
high enough to throw a shadow under the
chin, yet low enough to “highlight” the
eyes—note the small white dot in each eye
which you get from the main light. The far
side of the face should be illuminated en-
tirely but only a portion of the side nearest
the camera, leaving this side almost en-
tirely in shadow. The secondary light must
strike the shadow side of the face without
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over-emphasizing the ear, the lat-
ter being an important point to
remember. A small spotlight with
a frosted bulb was found best to
use as a secondary light in this
case, Fig. 3 illustrates the effect
of the spotlight alone, focused at
the cheek in front of the ear. Both
of these lights used together might
suffice for a character study. But
the head has not yet been outlined
sufficiently against the back-
ground, and the shadows in the
eyes, ear and under the chin are
still too deep. Therefore, a third
light was placed somewhat below
eye level and far enough away as
indicated in Fig. 6 merely to give
some detail in the shadows. This
third, so-called “fill-in" light
when used alone renders a picture
like Fig. 4. Note how it lightens
the background, The effect is flat,
similar to shots made with a syn-
chronized flashlight attached to a
camera. Finally we can improve
this portrait with a fourth light for
the background. The effect of
which, when used alone, is shown
in Fig. 5. It is simply a 100-watt
lamp without a reflector, =et low
behind the sitter’s head about
midway between him and the
background. There are two rea-
sons for using a lamp here without
reflector. A reflector might be too
big and it might show, particularly
if he should move slightly, and a
reflector does not allow the light
to fade evenly in all directions on
the background.

To make an outdoor portrait of
this man in the same pose you
would proceed along similar lines,
First, you would select a day with
hazy sunshine when the sun iz not
too high, so that it could strike at
about the same angle as the main
light did in Fig. 2. You would se-
lect a neutral background far
enough removed so that its detail would
not be rendered sharply. White cards or
tinfoil reflectors could be used to simulate
the effects of the secondary and fill-in
lights. With sand or white walls surround-
ing the subject, special reflectors would be
unnecessary because sunlight would be re-
flected from these surfaces to fill in the
shadows. Sunlight is the best light, but it
is not as desirable for photography and not
available at all times. Therefore, studios
use electric light for moast purposes.

Problems of still-life lighting are illus-
trated best by making use of a plaster cube
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for a subject as shown in Figs. 7 to 10 in-
clusive. The principles involved can be
applied to photographs of furniture, ma-
chines and countless other inanimate sub-
jects. Fig. T shows a cube having itz three
surfaces illuminated about egually with
one source of light. Flat lighting might do
occasionally for portraiture, when a person
has many deep lines in his face and when
the picture must subdue these lines. But
flat lighting will never do for inanimate
subjects, as Fig. 7 demonstrates. So the
main light—a soft spotlight—is placed to
one side behind the subject. Fig. 8 shows
the result of using this light alone. In this
case the top of the cube was brighter than
the platform and an exposure was made to
render the top white in order not to leave
any doubt as to the color of the cube, The
light was set high enough to get this effect
and focused to a small enough area to keep
the light from running out of the picture.
A secondary lamp used alone, illuminated
the cube as shown in Fig. 9, being placed
opposite the spot and low enough not to
throw a szecond shadow on the platform.
It was dim enough to render the sides
darker than the top when both lamps were
used together, producing the effect shown
in Fig. 10. No other lamps were needed.
If vou had to photograph a machine with
a dark finish instead of the white cube, vou
would need two secondary lights from low
angles. One would be moved over to the
left side for texture lighting of the left-
hand surface, and the other would be
placed at the right-hand side for texture
lighting of the darkest surface.

Exactly the same lighting in the same
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direction as was applied to the cube, was
used on the subject shown in Figs. 11, 12
and 13. Fig. 11 shows the effect of the main
light which highlights the hands and the
piano keys, and throws shadows. Fig. 12
shows the result of the secondary light
placed low on the opposite side, and Fig. 13
shows the photo resulting from the use of
both lights. In this case these were photo-
floods used with reflectors.

No matter what subjects you select, the
principles of good conventional lighting
will apply. Figs. 14 and 15 give a look into
a living room. To introduce depth we need
the main light where it was placed as in the
case of the cube—at the far end away from
the camera. If this is not done, an unin-
viting picture such as shown in Fig. 14
results. In this case the light was placed
in the foreground and the far end iz dark,
save for the sunlight on the Venetian
blinds. Fig. 15 is lighted properly, with
emphasis on the far end of the room.

Wire Solder Ties Lamp Cord

Extension cords
on photo lamps
can be kept coiled
neatly while not in
use by wrapping a
length of wire sol-
der around each
one after it is
rolled up. No
twists or knots are
necessary, and the
solder can be used
over and aver.
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Enlarging Easel on Tripod Head
Tilts in Any Direction

ENLARGER

PaM HEAD

Distortion in negatives often can be cor-
rected by tilting the easel when an enlarge-
ment is made. One of the best methods of
doing this is to secure it to the pan head
of a tripod. The head may be left on the
tripod, which then must be lowered and
plared under the enlarger. Or, the head
may be removed and fastened to the en-
larger table.

Container for Storing Camera

If it becomes necesgary to store a camera
for an indefinite length of time, I recom-
mend the following method: After you
have oiled and cleaned the camera, put it
in a strong cardboard carton and seal the
seams with pape Then dip half of
the carton in melteci] paraffin, let it cool
and then dip the other half. In this way,
vou have a waterproof container that will
cushion the camera against knocks and
prevent tampering.

—John J,. Byan, Union City, N. J.

Camera Filters Are Convenient
In Clgarette Case Holder

Your camera
color filters can be
carried conven-
iently and safely,
and the one vou
need is always
easy to locate in
this holder, which
is made from an
old metal or plas-
tic cigarette case.
First, fit and glue

a white sheet of paper in the bottom of the
case. Arrange the filters on this white pa-
per and mark their location, after which
identification references are entered in the
spaces they cover, Then a piece of 1-in.
plywood is cut to fit, after which holes are
bored to take the filters in the same posi-
tion as marked on the paper. Gluing the
plywood to the .paper completes the job.

Paper Clips Hold Diffusing Screen
On Photoflood Reﬂectnr

Four paper clips
provide a conven=
ient means of fas-
tening a piece of
cheesecloth or
other material in
front of a photo-
flood bulb to serve
as a diffusing
screen. The large
ends of the elips
are cut off as
shown in the inset
and the small ends run through the corners
of the eloth. The hook formed on each clip
by cutting off the large end is slipped over
the rim of the reflector.

Drinking Glass Handy Container
For Developing Cut Film

Ordinary 8-oz. drinking glasses come in
handy when you wish to develop a few
sheets of cut film. Simply fill the glasses
with developing scolution and insert the
film as shown.

—Wm. Swallow, Brooklyn, N. Y.
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INCUBATORS
| mahe

CHOICE OF A 50 OR 200-EGG SIZE HEATED
EITHER BY ELECTRICITY OR KEROSEMNE

— |

o = 8% o
PLAN VIEW, TOP REMOVED

NABILITY to purchase an incubator
need be no handicap to hatching and
raising vour own chickens, because even
the most inexperienced craftsman can
make either of the types shown. The 50-
egg, electrie type pictured in Fig. 1, con-
sists merely of an insulated box, in which
the heat is supplied by four small electric
bulbs, and the temperature regulated auto-
matically by a home-made thermostat of
the simplest design. Pull-out trays accom-
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modate eggs and the hatched chicks, while
a glass-paneled door permits inspection at
all times,

The plan view is shown below Fig. 1, as
well as the relative locations of lights, The
box may be equipped with legs, or simply
placed on a bench, box or table. Figs. 3
and 8 show the details of construction and
assembly. First, the sides and back are
mounted on the bottom, insulated with two
layers of corrugated cardboard, and cov-
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ered with %4-in. hard-pressed board.
Then, cleats, rails and thermostat are
installed as shown, and the top insulated
and serewed in place. In Fig. B, detail A
shows the end view and detail B the
side view.

The thermostat, detailed in Fig. 5,
breaks the current when the tempera-
ture rises above 102 degrees. The only
moving part consists of a bar made up
by soldering together two different met-
als having unequal degrees of expan-
sion, such as brass and steel. The brass
expands faster than the steel and causes
the bar to bend toward the steel side.
By fitting contact points, such as auto
distributor points, and adjusting them to
break at 102 degrees, the thermostat is
ready for use. Screw the Bakelite base
to the underside of a wood strip, located
so that it will elear the top of the eggs
in the tray below about 1% in. A wire
sereen is placed above this to distribute
the heat from the lamps uniformly.
Next, install the four lamps, each hav-
ing a sheet-metal baffle above and be-
low, and complete the wiring as in the
detail at the right of Fig. 3.

The egg and chick trays should slide
freely on the rails. Exact dimensions are
not given as the thickness of the insu-
lation on the walls of the box may vary
in individual eases, and the space should
be measured between the rails for the
trays. Note that the egg tray has a
sereen-wire bottom, Fig, 7, and an open-
ing at the front end for the chicks to
drop through to the chick tray soon
after hatching. The opening is covered I8
with a metal strip to support eggs dur- 14" ABOVE \%‘“‘“““ dinzianis Tl
ing hatching time. When a sufficient ' '
number of eggs have hatched, push the
eggs from the strip, and remove it so
that chicks will drop through to the
nursery tray as they work forward to-
ward the light of the window. Flannel
iz used on the floor of the chick tray,
Fig. 8, and is secured with thumbtacks
so that it can be removed for washing.
The deor alse is insulated, and has a
double pane window with a dead-air
space between the panes.

The larger incubator in Fig. 6 is simi-
lar to the 50-egg unit. There are eight
bulbs, two trays, and the door, which
does not come all the way to the top of
the cabinet. Thermostats in the two
models are identical. The egg and chick
trays, however, are of stronger con-
struction. than in the smaller model,
having beveled side members and heav-
ier slats. Locations of the bulbs are giv-
en in Fig. 4. Inasmuch as several kinds
of insulation material are available, and
vary in thickness, select the best and
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then adapt the tray
dimensions to fit. The
trays should slide
freely, so allow plenty of
clearance for the rails. The
low door is necessitated by
the portion of front wall re-
guired to support the bulbs.
The kerosene type pictured
in Fig. 2 is a necessity where
there is no electrie service., A
very satisfactory incubator
can be built with the same
cabinet as in Fig. 1, using a
warm-water radiator and a
wafer or diaphragm-type
thermostat. Fig. 10 shows the
complete unit. A kerosene
lamp supported on the outside
heats the water in a jacket
around the chimney, and a
damper, operated by the ther-
mostat, regulates the heat,
which is distributed through
overhead pipes of tin or galvanized sheet
iron. Location and dimensions of the ra-
diator are given in the plan. The side view
in Fig. 11 shows details of the heating unit
and control. The radiator is well above the
tops of the eggs, and no sereen is installed
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to distribute the heat as in
the electric models. Assem-
bly of the heater and thermo-
static control is given in Fig.
9. The double diaphragm or
expanding wafer is supported
34 in. above the eggs on a
flat-iron bracket, the center
bar being threaded for ad-
justing up through the
bracket, which has been
tapped, and locked with a nut
on top. As the wafer expands
with rising temperature, it
pushes down the pivoted le-
ver below, which then raises
the damper arm on the heat-
er. A nut on the connecting
link hetween the arm and
lever permits adjustment,
and a counterbalance on the
end of the damper arm equalizes the weight
so that operation is sensitive, requiring
very little pressure to raise the damper,
which lowers by gravity.

In making the water jacket and radiator,
some experience will be necessary in tin-

POPULAR MECHANICS

BEVELED




HOUSING CYER
WATER JACKET

smith work. The jacket ta-
pers toward the top, forming
a flue, Fig. 13, and has a supply and a re-
turn pipe soldered in the side at the top.
A drain eock also is installed for letiing out
the water when not in use. A housing, Fig.
12, is placed over the jacket, and a com-
partment for the lamp is placed below. This
should be adapted to the lamp used. Any
ordinary kerosene lamp, if not too large
and awlward, will be satisfactory. Remove
the glass chimney and substitute one of
sheet metal, and rivet the seam. Do not
solder it. If possible, install a mica window
so that you can see the lamp flame from a
distance. Otherwise, you will have to feel
the pipes when the damper is down. An
overflow or expansion tube iz installed in
the supply line, and a funnel for filling, is
installed in the return pipe. A bulkhead
get at an angle to aid circulation is sol-
dered into the radiator as shown. Action of
the damper is illustrated in Fig, 13, When
it is raised above the flue, as at A the heat
passes up freely, but when the damper is
lowered, as at B the heat must pass down
and up the outside of the water jacket,
contacting its entire surface,

With the incubator complete, vou are
now ready to prepare it for the eggs. It is
of greatest importance to use the best eggs
obtainable. You can test the eggs for fer-

tility, Fig. 14, with one of the homemade
FEBRUARY, 1944

(13) HOW HEAT is
COMTROLLED
BY DAMPER
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testers shown in Fig. 15. Fertile eggs show
a germ as illustrated. Eggs shipped from a
distance should stand on their small end

. for 24 hrs. to regain their normal condition.

To prepare the incubator, withdraw the
egg tray and cover the bottom, including
the metal strip, with several layers of pa-
per. Replace in incubator without the eggs
and adjust the thermostat to maintain a
temperature of 102 degrees, and leave for
24 hours. If you are using the burner type,
regulate the heat control after having filled
the radiator and jacket. Use only clean
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kerosene in the lamp; light it off the ma-
chine and let it burn 15 min. Then blow it
out and trim the wick. Adjust the wafer in
the bracket so that there is about 3§ in.
clearance between it and the lever below.
Warm up the radiator gradually., When the
thermometer reaches 102 degrees the lug
on the bottom of the wafer should just
touch the lever sufficiently to raise the
damper 1% in. If the damper rises too soon,
lower the adjusting nut on the conneeting
link. Incidentally, in filling the radiator,
use soft or rainwater and warm it a little
first on a stove.

After warming up the incubator for a
period of 24 hrs., fill the tray with eggs.
They should fill all the space; a few can be
stood on the small end away from the ther-
mostat. Place a thermometer (incubator
thermometer only) to one side of the ther-
mostat at the third or fourth row from the
door, After seven days, in warm weather,
remove the paper from under the eggs; 10
to 14 days in cold weather. Keep the tray
crowded, even if necessary to put a block
or stick of wood in back. Allow the eggs to
absorb heat gradually, but do not change
the adjustment of the thermostat. The first
week it should be set for 102 degrees, with
white eggs, second week 103, fourth week
104, and during hatching 104 to 105. For
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dark eggs, run 1 degree higher each
week., Hen eggs require 21 days to
hatch, but begin counting from the

" second day.

" On the fourth day, and twice each
" day thereafter up to and including
" the eighteenth day, (room temper-

ature should be about 65 degrees F.)

place the egg tray on top of the in-

cubator, close the door, lay aside
some of the egps from the center of the
tray and roll others back and forth, finally
leaving them toward the center. Do the
same with the eggs that were laid aside,
finally placing them around the edges of
the tray. Leave all the eggs out until they
feel cool to the cheek, or about 5 to 10 min.,
the first week, 10 to 15 min. the second, 15
to 20 min. the third. Just before hatching,
cover the eggs with a porous woolen cloth
wrung out of warm water. This helps the
chicks to break the shells. Remove the
cloth as soon as hatching starts,

Duck and goose eggs require more mois-
ture than hen eggs, and a tray of wet zand
placed on the slats of the chick tray in ad-
dition to a water pan below, is recommend-
ed. To control moisture at desired temper-
ature keep the top wentilators closed the
first seven days, but keep the bottom vents
half open. Wider openinig of the bottom
vents will inerease moisture; wider open-
ing at the top decreases it. Incorrect moiz-
ture conditions will cause a sticky or bloody
hatch and also cause chicks to die in the
shell. The ideal place for an incubator is a
warm, dry, well-ventilated basement
where the temperature is fairly even.
Level the incubator. Keep the radiator of
the burner type full, adding a small amount
of water each day. Watch out for water in
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the kerosene; it might collect in the bottom
of the lamp and put out the light. After
hatching, chicks should be left in the chick
trays until they are thoroughly dry and
have gained some strength. They should
never be subjected to sudden changes of
temperature. When removing the chicks
from the incubator to a broader, carry them
in a covered basket or a carton lined with
soft material.
(How to make brooders in next issue)

Twin Tags on Egg Shipping Case
Assure Prompt Return

Poultrymen and
others who ship
eggs in individual
cases often find
that the cases are
not returned
promptly, usually
because of the in-
convenience io the
customer of pre-
paring a return
shipping tag. To avoid this, one poultry-
man wired two tags to each case, printing
the customer's name and address on one
tag and his own name on the other one.
With this arrangement, providing the prop-
er address is just a matter of leaving the
correct tag hanging outside the box when
the lid is nailed in place.

Comb Guard From Safety Razor
Scrapes Labels From Cartons

Instead of dull- »
ing the edge of a oo
pocket knife by
using it to scrape
old shipping labels
from cartons, one
clerk uses a comb
guard from an old
gafety razor. This
is attached to one
side of his most-
used stamp block where it is always at
hand, vet does not interfere with the reg-
ular use of the stamp.

Making Cut-In Paste Substitute

A good substitute for cut-in pastes, which
will do an excellent masking job and is
washed off easily, can be made by adding
a sufficient quantity of diatomaceous earth
to liquid soap to make a paste having the
same consistency as the commercial vari-
ely. If diatomaceous earth is not available,
powdered China clay will serve the pur-
pose.—Fred D. Johnson, Toronto, Can.
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Slotted through the center and pivoted
to the underside of a drawing board, a thin
strip of wood provides a good holder for
thumbtacks. The tacks should project
through the slot slightly so that they can
be removed easily with the fingers. If you
are bothered by ink on the edge of your
ruler or triangle, rolled paper towels in a
hole in the edge of your drawing board
will provide a renewable wiper.

This Tap Rack Assures That Drill
Of Correct Size Will Be Used

If yvou some-
times have trouble
locating the cor-
rect size drill to
use with a tap be-
cause the drill was
not returned to
the rack, or was
placed incorrectly
in it, the rack
shown will pre-
vent this trouble.
As indicated, the
tap will slide out
of the rack unless
the drill is put in
place first. Also,
thiz idea is handy
when removing a
tap as it will slide
from the rack when the drill is taken out.
The rack iz made from a block of wood,
which is shaped and drilled as indicated.
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Most-Needed Tools Kept Handy
In Simple Rack on Chest

To avoid loss of time on a job, one car-
penter provided his tool chest with a rack
along the front in which the particular
tools needed on that job may be kept con-
veniently at hand. The rack consists of a
length of discarded fabric belting, nailed
to the chest as shown, and a strip of mold-
ing, which is tacked just far enough below
the fabrie to hold the tools in place. Since
it is easier to slip any tool not needed at
the moment into the proper place in the
rack than it is to open the chest to put it
away, tools are less apt to be mislaid, and
can always be found when needed.

Spring Release for a Trip Rope
On Tractor-Towed Implement

If the safety hitch on a tractor re-
leases, breakage of the implement trip rope,
which usually is tied to the tractor seat,

can be prevented by this simple spring trip.
The first coil at one end of a light spring
is bent up to form a strike for the trip,
which is hinged to the other end of the
spring as indicated. Any pull strong
enough to stretch the spring will let the
trip fly back and release the rope.

wi.Mm. C

Drainage Tile Set in Foundation
Prevents Flooding of Building
When a building 4

having a masonry
foundation is con-
structed on slop-
ing ground, it is a
good idea to put a
common clay tile
in the foundation
at the ground lev-
el on the low side
of the building. *
This will provide drainage and prevent
flooding during heavy rains. A cover of
wire mesh will keep out rodents, and a solid
cover can be provided to keep out cold
drafts during the winter months.

Wedge Improves Welding Torch

After being in
use for some time,
the clamps on
some types of
small contaet
welding outfits
beﬂﬂme more or
less ineffective,
especially in their
ability to grip the
smaller sizes of
carbons. I found that a wooden wedge in-
serted between the arms of the torch and
tightened with the fingers caused any size
of earbon to stay in position firmly without
slipping when pressure was applied to the
point.—W. C. Wilhite, Carlinville, IIL

Ball Substituted for Plug Gage

When boring a 9
hole 1 in. in diam= =
eter or larger that
must be held to-
size, a plug gage is
used, and there is
a chance of tipping
the gage, making
it hard to start.
However, by using
a ball bearing of
the same size as a gage and welding a han-
dle to it as indicated, there is no chance of
tipping, thus making the hole easy to size.
—Harold J. Volman, Cicero, I1L
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Recla:mmg Spot-Welder, Points

Due to the
shortage of cop-
per, every user of
a spot welder tries
to make the points
last as long as posz-
sible. I have a
timesaving meth-
od of recondition-
ing the points by
gshaping them in a
drill press. To do this, the point is chucked
in the drill press, wh:r:h is then rotated at
approximately 1750 rp.m. while a file is
held at the correct angle against the lower
end of the point. The few minutes spent in
shaping the point practically doubles its life.

—C, H. Calloway, Houston, Tex.

Roofing Paper at Eave of Shed
Protected by Quarter Round

Because it was necessary at times to turn
the cattle into his hog pasture, and finding
that they rubbed against the eaves of his
individual hog
houses and dam-
aged the roofing,
one farmer pre-
vented this trou-
ble by rounding
the edges of the
roof boards where
the roofing paper
was folded over it.
This was done by
nailing 1-in. guar-
ter round along the edges and then folding
the roofing over it and nailing it in place.
This covered the knifelike edge of the
boards so that the roofing was not damaged.

Tacks Make Marking Gage Slide
Eaml? Along Edge of Work

Jerky move-
ment of a marking
gage that causes
an irregular score
when using it on
rough work can be
avoided by driv-
ing four round-
ROUMD-HEADED headed tacks into

TACKS o the gage as indi-

i cated. The tack

heads serve as glides against the work and
permit the gage to be moved along smooth-
ly. When setting the gage it will be neces-
to make allowance for the thickness

of the tack heads if it is required that the
score line be an exact given distance from

the edge of the work.
FEBRUARY, 1944
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Printers’ Gage Pins Improvised
From Regular Straight Pins

ENLARGED WIEW

Needing several exira gage pins in an
emergency, one printer improvised them
from common straight pins of the house-

" hold type. These were shaped as indicated

by making two right-angle bends in them
s0 that when they were stuck under the
tympan draw sheet the upper portions of
the pins would project vertically above the
sheet—Arthur Trauffer, Davenport, Iowa.

Lathe Setup to Drill Holes

Through Round Stock

Drilling accurate holes through round
stock is easy with the lathe setup shown.
The stock is chucked in the lathe, support-
ing the outer end with the tailstock, and an
electric drill is fitted to the toolpost holder
by means of a bracket. The asembly must
be located so that the end of the drill is at
right angles to the centerline of the lathe
through the centers. Holes can be drilled
in a straight line either at an angle or
straight through the center of the work.




How lo Uie

By
H. J. Chamberland

l\; ANY years ago a
elever machinist con-
ceived the idea of mount-
ing a small portable grind-
er on the tool post of his
lathe in order to finish
hardened parts that could
not be cut by a lathe tool.
This was the beginning of
portable precision grind-
ers and, owing to their
original use, it is not sur-
i prising that they are often
called tool post or lathe
grinders. However, portable precision
grinders are mounted riot only on
lathes, but also on milling machines,
shapers, planers, boring mills and oth-
er machine tools. In addition to those
specifically intended for such uses,
portable grinders are used freshand
when precision is not of utmost im-
portance, although these grinders also
can be made to do precision wark if
they are mounted on a rigid base which
can be given traverse movement. On
the whole, portable precision grinders

RELATIONM OF QUILL SIZE
TO SPEED AND WHEEL DIAMETER

WHEEL
A—tull depth of hole.
B—diameter of quill or spindle plus 35%
gives maximum diometer of grinding
wheel ta be uied af recommonded P m.

A B R
2 % 32,500
3 % 25,000
4 & 25,000
5 % 15,000
& ] 15,000
b4 1% 15,000

13 1% 13,500

16 % §,000

20 2% 7,000

24 3 6,000

Mote: To compute surface speed, multiply
diamater af wheel by 3.1418; ihen mulsi-
ply rosult by r.p.m. of spindle and divids
by 12. Final results will be surfoce speed
in fest per minute,
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play such an important role
in modern industry that
the average machine-tool
operator should have a
fundamental knowledge of
these tools as well as of
general grinding practice.
Construction and selee-
tion: A portable precision
grinder consists of a motor-
driven quill or spindle
having a grinding wheel
mounted at one end and a
pulley at the other, the lat-
ter being belted to the mo-
tor, This construction pre-
vents motor vibration from
being transmitted to the grinding
wheel. Belt slippage is avoided
by mounting the motor on a piv-
ot, and a coil spring provides
automatic tension to the belt, A
number of pulleys of various di-
ameters are interchangeable
on both motor and quill to
provide various surface
speeds for grinding wheels
used. A minimum distance
between the center of the quill
and the center of the
mounting post gives the
unit rigidity and capacity.
Portable precision grind-
ers are made in numerous
sizes and designs so that
they will be suitable to all
individual reguirements.
Some heavy models use 6
and 8-in. wheels for grind-
ing externally, while others
will grind holes as small as 1§ in. in diam-
eter, and as large as 8 in. in diameter and
24 in. long. Depending on the type of work,
some large industrial plants use two and
three units in every department while a
small shop may get along with the so-called
tool-room model shown in Fig. 1, set up
for grinding cylindrically in a lathe. On
external grinders only one quill or spindle
is required, interchangeable pulleys being
provided to give the correct speed for the
diameter of the wheel used. This speed
should be 6,500 surface feet per minute
(sfp.m.) if a wheel ]ﬁua.rd is used; other-
wise the speed should be reduced to 5,500
s.fpm. However, internal grinding work
as shown in Fig. 2 requires an assortment
of quills to suit all depths and diameters
of holes. The shortest and est diam-
eter quill consistent with the depth and
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diameter of a hole should be used. A quill
unnecessarily long or slender will invite
vibration, which results in a defective hole.
Fig. 4 gives safe and practical recommen-
dations on selecting quills of correct size in
relation to the speed and diameter of the
grinding wheel,

Although all good portable grinders are
precision made, they will deliver precision
only when clamped or bolted to a rigid
mounting that will provide the necessary
traverse movement. For example, the
portable grinder shown in Fig. 3 is as effi-
ciently constructed as the one shown in
Fig. 1, but the latter is being used freechand
for roughing or snagging. A smaller but
somewhat similar unit is shown in Fig. 5.
In this case a die is being retouched directly
in a punch press. By handling the grinder
carefully one can do accurate work, but
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greatest accuracy is obtained by mounting
G B such a grinder as previously mentioned.
] WHEEL Mounting grinder on lathe: Before
{ CROUND mounting a portable precision grinder on
TDFS;:E“‘D a lathe or any other machine, the voltage
marked on the name plate should be
checked carefully to see that it corresponds
with that of the power supply line. A 110-
volt motor will be damaged severely and
perhaps ruined completely if used on a
220-volt supply line, and a 220-volt motor
will deliver only a fraction of its power
output if connected to a 110-volt circuit.
When setting up the grinder, remove the
mounting post from the grinder and slip
the bolt of the mounting post into the
T-zslot of the lathe compound, after which
the T-bolt is tightened. Then slip the
grinder onto the mounting post, position it
for correct height and lock by tightening
the lock screws on the side of the grinder.
MNext, insert the quill selected and lock it
in place by tightening both lock nuts on
the grinder frame. Finally, and this is
important, refer to the chart on all name
plates of variable speed grinders to de-
termine the correct pulley combination
that will provide a safe and practical
surface speed for the grinding wheel
Never start the grinder until you have
checked and rechecked this. Depend-
able wheel selections for eylindrieal, in-
ternal and surface grinding are given in
DISK IMTO TWO PARTS Fig. 10. For precision grinding, a wheel
must be dressed properly so that its face
is absolutely parallel to the surface being
ground. Fig. 6 shows three methods that
have been found accurate for dressing
@ grinding wheels. For truing a wheel that
is to grind work held between centers, a
diamond nib is held in the center of a 1-in.
bar, which is held between lathe centers as

=i

Z N

s

i

2 shown in detail A. The bar is held sta-
. tionary while the grinding wheel rotates
ms and is slowly moved back and forth. Detail
@. B shows a diamond nib in a tapered holder
that fits the headstock spindle of a lathe,
This set-up is especially handy for truing
gmall internal grinding wheels. The same
holder, with the diamond nib inserted at
© the end, as shown in detail C is used to
face a wheel at an angle.
GRINDING-WHEEL RECOMMENDATIONS FOR PORTABLE PRECISION GRINDERS
Cylindrical grinding Internal grinding Surfoce grinding
High-speed stesl - - 3JB45.K5BE High-speed steel - - 3Bd&6-KSBE High-speed siesl - - 3840-G-8BE
Hordened stesl - - J846-L5BE Hordened steel - - 3844-L5BE Hordened steal - - 3845-H-8BE
Soft steal - - - . 3B46-MSBE Soft steal - - - - 3B46L5BE Soft sesl . - - - 3046-J8BE
Costiron = » « - 3734:K5 Castiron - - = - 374815 Cast iron and
Bross - - - - - 373615 Brasg s = = - = = 3736K5 soft bross or bronzs 374617
Mote: For hond grinding with maunted whesls use bwo to thres grodes harder than above.
Every grinding-wheel manufacturer has his individual whesl markings: results with
different mokes ore not always identical. @
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Threads can be ground as easily as
they can be cut in a lathe, as shown in
Fig. 7. The object of thread grinding is
to correct lathe threading errors in lead
or pitch and produce a finer finish,
Many screw threads that have been
made useless by defective heat treat-
ment, can be saved from the scrap pile
by grinding them in a lathe, The thread
form is reproduced on the grinding
wheel with a special dressing fixture.

As most portable grinder operations
are performed dry, although a coolant
is used occasionally, one must exercise
care in feeding the wheel to the work.
These grinders are not intended to re-
move a considerable amount of stock
and therefore the last .001 in. of metal
should be removed with no less than
five passes of the grinding wheel. Heavy
cuts will cause the work to heat and
expand so that after it has been ground
and has returned to normal tempera-
ture, the work will be slightly concave.
This trouble is shown exaggerated in
Fig. 8.

Static and dynamic balance: A grind-
ing wheel of substantial diameter and
width will not do precision work if it is
not perfectly balanced to make it vi-
bration-free. Any part of a grinder
designed to rotate must be balanced
statically (balanced while at rest), and
dynamically (balanced while rotating).
To test for example a disk for static
balance, insert an arbor through its bore,
(if not already mounted on an axle),
using a medium press fit, and then place
the assembly on balancing ways as shown
in detail A of Fig. 9. The contact points of
the balancing ways are shaped like an in-
verted V, are exactly the same height, and
have knifelike edges to minimize friction.
If the part being tested remains stationary
on the ways without rolling, it is in static
balance, If not thus balanced, weight is
added to the light side or it is removed
from the heavy side. If a wheel or disk
mounted on an arbor is cut in half as shown
in detail A of Fig. 9, and both halves are
separated as in detail B, without having
their relative position altered toward ei-
ther side, the assembly will still be in static
balance when placed on the balancing
ways, but it will not be in dynamic balance
since neither end of the arbor is balanced
separately, Under such a condition cen-
trifugal force of the rotating part tends to
produce an up-and-down movement re-
sulting in considerable vibration. The only
remedy is to balance each half of the ro-
tating part separately by adding sufficient
weight to the light ends as indicated in
detail C of Fig. 9. .
* Mounting grinder on other machine
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tools: If a portable precision grinder is
mounted on a planer or shaper, the feed
of the table or ram can be determined by
the cut-and-try method. However, the
feed for finishing should be about one half
that for roughing. In Fig. 12, the grinder
is doing a surfacing job, clamped directly
to the clapper box of a planer. When used
on a shaper, it is customary to fit the unit
to an angle plate and mount the assembly
on the clapper box. Grinding grit should
be kept away from the ways of the ram.
For use in a milling machine, the grinder
is mounted on the outer arbor support. If
such a set-up is attempted regularly, a spe-
cial quill, made to provide ample lubrica-
tion in this position, should be used. The
only accessories required are a special T-
bolt and plate. Fig. 11 shows a lamination
die being contour-ground; the die is
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strapped on a rotary table which in turn
is bolted to the machine table. A wheel
of required diameter and width, dressed
parallel to the work surface, permits the
operator to manipulate the hand wheels

of rotary and regular tables to produce
the desired contour,

In Fig. 13 a strainer core, 43 in. in di-
ameter, is being ground externally to

Remember—

Stand to ene side of the wheel when starting.

Mever hold wiping cloth or waste near a ro-
tating spindle or wheel.

Dressing the wheel frequently will pay in
results,

When grinding a deep hole, use a light feed
to avoid “bellying.”

Mever allow the whael to project entiraly from

either end of the work when grinding ex-
tlrnu”r or internally.

The general rule for work speed and traverse
feed is that for each revelution of the wark,
the work sheuld advence twa-thirds the
width of the wheal.

Too hord a wheel for o partievlar job will
couse chatter and glaze, and will sooen burn
the surface being ground. Too soft a wheel
will break down or wear quickly and pro-
duce an uneven surface.

close tolerance with an 8-in. grinding
wheel. Incidentally, this operation is
angular and the operator is positioned
at an elevation of 12 ft. to control the
feed vertically. Fig. 14 shows how a
small grinder was used to sharpen a
formed milling cutter in a beneh lathe,
Portable precision grinders have also
been mounted on drill presses, broach-
ing machines, and have been used as the
grinding members of shop-made con-
touring machines, In Fig. 15 a tool-room
portable precision grinder has transformed
a regular surface grinder into a universal
grinder, resulting in a considerable saving.

Wear in Worm Drive of Machine
Compensated for by Spring

When it is necessary to use an old lathe
or other machine having a carriage oper-
ated by a worm or lead screw, and the
thrﬁjsh acrf; 1\:2;‘:1 so that there is consid-
era a try using a strong spring
to hold the earriage firmly against the
threads and thus prevent the back lash.
One end of the spring can be fastened to
the tailstock or machine bed and the other
end to the carriage. The farther the car-
riage moves from the stationary end of the
spring, the tighter it is held against the
threads of the worm or lead screw. .
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Ellipses Struck Quickly With This Trammel

Making an accurate ellipse is no problem
with this trammel, which consists of a mov-
able arm and a base. The latter is made by
half-lapping two ecentrally grooved hard-
wood strips together as shown, and bracing
them for rigidity. The arm, also of hard-
wood, is slotted centrally for two adjust-
able pins, which are a sliding fit in the slot
and the grooves. A hole is drilled at one
end of the arm for a lead pencil, which is
held in place by a small machine serew.
Small headless bolts with a washer sweat-
soldered near one end of each will do for
the pins, Notice that the slot on the under-
side of the arm is recessed to take the
washers. In use, first the major and minor
axes of the ellipse are laid out. Then, the
base is placed over them so that the groove
along the top is centered over the major
axis, and the other groove is centered over
the minor axis. To adjust the trammel arm,
place it on the base parallel with the major
axis, the pencil point being exactly at one

e - XE 1

PEMNCIL

end of the latter. Then, set the pin farthest
from the pencil at the intersection of the
grooves and lock it by tightening the wing
nut. To set the other pin, place the arm
over the longer part of the base with the
peneil point at the upper end of the sharter,
or minor, axis and locate the pin at the
intersection of the grooves., To strike an
ellipse, start with the pencil point at the
upper end of the minor axis and move the
pencil to the right or left, keeping the pins
in their respective grooves, is produces
one gquarter of the ellipse. Repeat the pro-
cedure by swinging tﬁe pencil in the op-
posite direction to complete half of the el-
lipge. After reversing the position of the

trammel base the other half of the ellipse
is drawn in the same way.

Bicycle Siren Is Used for Practice Air Raids Inside Large Buildings

FEERUARY, 1944

Driven by an old vacuum-cleaner motor,
a bicyele siren was used by one firm as a
warning for practice air raids. The siren
was loud enough to be heard in four con-
necting buildings. The motor and siren are
mounted on a wooden base as indicated.
After aligning the motor and siren shafts,
a piece of rubber hose provides a good flex-

ible ecoupling.—H. Miller, Buffalo, N. Y.
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Shoppers Attracted to Window
By Simple Electric Device

#/— = | O A5 TUBE 17 TO 2°

- 7 IM DIAMETER

BEON TRANSFORMER

Placed in a prominent position in a show
window, this simple electrical device will
attract the attention of shoppers by elec-
tric arcs that travel rapidly upward inside
a glass tube and disappear near the top.
The device works on the principle that an
electrie are drawn in air between two ver-
tical wires will be drawn upward by the
rising of heated air. The arc starts at the
bottom of the tube and travels to the top
where the inereasing are length causes it
to snap out, after which another arc is im-
mediately established at the base and the
eyele repeated. As shown in the detail, the
device consists of a glass tube mounted on
a plastic base with two bare wires sus-
pended inside it, the spacing of the wires
tapering toward the bottom, The wires are
connected to a Neon transformer of 7,000
to 15,000 volts, a.c. The device should be
located in the window so that only the
tube and base are visible, and also, it should
be located so that there is unrestricted air
circulation up the tube.

—John Morton, Dixie, W. Va.

Safety Rack for Shop Towel
e Instead of hang-
= ing a shop towel
on a nail from
which it may be
jerked and torn,
use a rack or hold-
er like the one
shown which will
permit the towel
to be jerked free
without being

damaged. The rack consists of a wooden
block having a large hole drilled in the
center and two short pieces of belting
tacked to it so that the free ends project
to the center of the hole. Pushing one cor-
ner of a towel into the hole depresses the
belt strips, which hold it in place. A slight
jerk releases the towel

Entrance to Building Avoided
By Locking Hinge Pins

In a tool crib of
a defense plant
where precision
instruments were
stored, the possi-
bility of anyone
entering the erib
by removing the
hinge pins from
the locked door
was prevented by
locking the pins.
This was done by : zi
setting thick steel plates into the door jamb
as indicated. The plates were set into the
wood flush with the surface of the jamb to
avoid interference with operation of the
door. As the screws holding the plates were
covered by the door when it was closed,

there was no way that they could be re-
moved —Kenneth Murray, Colon, Mich.

Hooks on Wagon Endgate Hold It

On Side of Wagon Box
'ﬁ\ WAGOH EMDGATE
;L\" Vi
—— M FLAT 1ROM

T

Rather than toss a wagon endgate onto
the ground where it might be forgotten or
run over and broken when it is removed
for loading or unloading, one farmer at-
tached metal hooks to the endgate as indi-
cated. In this way, it could be hung on the
._gide of the wagon box whenever it was not
in use.
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HOW INDICATOR |5 USED
TO TEST FACE TRUEMESS OF
LATHE-CHUCKED RING

:\:;q:“:::\:::;-::ﬂ::'::‘j-
DSPECIALLY useful at a metal-turning
lathe for centering work in a chuck,
checking shafts for wobble, and for setting
the tailstock accurately for taper turning,
this sensitive test indicator also is handy
for making internal tests where a dial-type
indicator cannot be used. In using it to
make either of the tests shown in Figs. 1
and 2, the indicator is held on the lathe bed
and adjusted to bring the knob end of the
pointer in econtaet with the work. Then the
lathe is started and the pointer is watched
on the scale. As the amount the work may
be off center is greatly exaggerated by the
movement of the pointer, it is an easy mat-  20-GA. SHEET
ter to note the slightest eccentricity. Only
when the pointer remains practically mo-
tionless as the work rotates, will the lat-
ter be centered or true, as the case may ¢ soLDERED

be. The pull-apart view in Figs. 3 and 4 e
shows how the various parts go togeth- ‘\ i
er. A small spring fitted in the basze ..4-»?‘,\ ;
under the pivoted arm gives a positive _J;:w '

vernier adjustment to the thumbscrew
in bringing the pointer against the work,

b i s R e e
(el
-

while two light springs attached to the 3 2~ A : 3
pointer hold it exactly at 90 degrees on L Lﬁjﬁ = 2 :
the scale. The latter is part of a cellu- = | L

loid protractor which is cemented to the
face of the plate in

the position shown. CELLULOID
The bottom of the PROTRACTOR |
base block should o '
be machined per-
fectly flat, so that it
will set firmly
wherever it is
placed. Finish all
parts nicely to give
the tool a good ap-
pearance, and make
them fit together
snugly so that tests
will be as accurate
as possible, — Rus-
sell Rosendahl, T
Muskegon, Mich. 1" BALL SOLDERED
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Bending Offset in Tamping Rod
Protects Worker’s Knuckles

I
I
|
|
1
1
1
I

Noticing that workmen often suffered
injured knuckles by having a tamping rod
strike against the pole they were setting,
the foreman of a telephone line crew had
the tamping rods bent with an offset as
shown. This permitted the rod to be usad
close to the pole and yet keep the hands
at a safe distance from it.

Made From Harrow Disk

A handy clamp for holding a pipe while
it is being lifted from a shallow well can
be made from a discarded harrow disk and
an old gate hinge. First, cut a slot through
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8 Concrete Is Lasting Substitute

<
s
Clamp to Hold Suspended Pipe 3

one side of the disk from the edge to the
center and then weld or bolt the hinge to
one side as indicated. The loose half of the
hinge must be notched so that it will rest
against the pipe to grip it and prevent it
from slipping,

Barn Battens Nailed on One Side
Won’t Split if Building Settles
When battens

are used fo cover
cracks between
siding boards
nailed wvertically
to a building, it is
best to nail them
on one side of the
erack only. If the
battens are nailed
on both sides of
the crack, any set-
tling of the build-
ing or even expansion and contraction of
the boards may cause the battens to split,
which, of course, defeats their purpose.

MAILED OM
OME SIDE OMLY

For Surveyur s Wood Stakes

Surveyors often
use wooden stakes
for corner mark-
ers which soon rot
off and sometimes
make another sur-
vey necessary. To
avoid this, I al=
ways drive the
stakes deeply into
the ground, then
pull them and fill
the resulting holes
with concrete, resetting the nail markers
exactly in the center of the wet concrete.
I have done this for a number of years and
find that the concrete provides a lasting
marker—F. W. Wood, Long Beach, Calif

Crank on Grease Gun Saves Time

Anyone who has _PIPE =
considerable use ;
for a grease gun of
the screw type
will find that a
crank fitted to the
plunger rod saves
time, especially on
fittings that re-
quire the application of large amounts of
grease. The erank is made by slitting one
side of a piece of pipe to fit over the looped
end of the plunger rod, and then fitting a
wooden handle to the pipe.

-

WASHER

Wl
HARDLE
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Inexpensive Gage to Check Toe-In of Car Wheels

An accurate gage for
checking the front wheels
of a car can be made from
a compression-type coil
spring and two lengths of
tubing, one piece being of
a size to telescope inside

the other. The lengths of

the spring and tubing 15t CHECK

pieces should be such
that, when assembled, the
overall extended length
of the gage will be a few
inches greater than the
distance between the in-
ner surfaces of the front-
wheel tires. Notice that
short bushings are
pressed tightly into one
end of the large tube, and

over one end of the small
tube, the latter bushing

being a sliding fit inside
the large tube. This ar-

rangement prevents the

ring from pushing out
iﬁe stgna]l tubg. Bolts cut off and rounded,
and then threaded into the tubing ends
provide good ends. To calibrate the gage,
start with it fully extended and mark off
the smaller tube in divisions of 15 in., be=
ginning at the point where it enters the
larger tube. To check the toe-in, place the
gage between the tires at the front as indi-

cated, and take the reading at the point
where the small tube enters the larger one.
Then, leaving the gage in position between
the wheels, push the car forward to rotate
the wheels one half turn and take the read-
ing aga.ini)t'm: difference between the two

readings being the amount of toe-in.

—Albert Kebbel, Collinsville, I1L

Trucker’s Long Flares of Pipe Easily Seen by Motorists

HAMMIOED
FLAT amD

FEBRUARY, 1944

Finding that he sometimes had to walk
from several hundred to a thousand or
more feet to place his warning flares so that
motorists could see them in time, if he had
to make an emergency night stop at the
base of a low hill, or on a winding road, one
truck driver now uses long flares of the
type shown. As these project several feet
above the ground, they can be placed near
the truck and ean be seen above low irreg-
ularities in the road surface, and are not
hidden from view of an oncoming motorist
by weedsz or bushes along a curve in the
road. The flares are merely lengths of pipe,
which are pointed at one end for driving
into the ground, and filled with kerosene or
other fuel. The canvas wick should extend
the full length of the pipe. The open ehd is
plugged when the flare is not in use.

€[To find a crack in a cylinder block of a
motor, rub the suspected part with machine
oil and dry it. Then rub the oiled surface
of the metal with powdered chalk, and any
cracks will immediately become visible.
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Stuck Auto Horn Silenced Quickly
By Disconnecting Relay

If vour ear horn sticks and doesn't stop
sounding even when the button is released,
lift the hood and, with a dime, unscrew the
proper terminal on the horn relay. Horn
wires then can be removed quickly to si-
lence it until the trouble has been located.

Old Flashlicht Handy Container
For Trucker’s Papers

"l Papers that
B must be presented
for frequent in-
spection are rolled
( and kept in an old

Hashlight case by
one trucker. The
case is held con-
veniently in the
regular flashlight
bracket on the
steering eolumn,

FLASHLIGHT
CASE

Taper of Cylinder Bore Measured
With a Piston Ring

Here is a simple way to measure the taper
in an engine cylinder: First, insert an in-
verted piston into the cylinder and then a
ring, pressing the ring down against the
piston, which will hold it at right angles to
the axis of the cylinder. Move the assem-
bly to the point of tightest fit, which nor-
mally will be near the bottom of the eylin-
der, and, with a feeler gage, measure the
gap between the ring ends. Then move the
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assembly to a point in the cylinder where
the ring gap is the greatest, usually just
under the ring ridge at the top of the bore,
and again measure the ring gap. Subtract-
ing the greater measurement from the less-
er one and dividing by 3.1416 will give the
taper of the cylinder, For all practical pur-
poses, it is sufficient to divide by 3 instead
of 3.1416.—C. E. Packer, Chicago.

Wedges Aid in Pullmg Car Wheel

When removing — wepses
a rear wheel with
a knock-out type
of puller and the
hub sticks tightly
to the axle, try the
following method:
Apply the puller
in the regular way
and jack up the
other wheel. Then
place a couple of
wooden wedges
between the wheel and the car frame as in-
dicated. This usually will enable you to
remove a wheel without excessive pound-
ing on the puller, which may damage the
differential gears.

Armature Growler on Hinges
Swings Under Bench

One garage owner fastened his armature
growler to a hinged board that could be
swung down under the bench out of the
way when not in use, thus keeping the
bench elear of bulky apparatus that was
required only occasionally., A short bolt
mounted vertically in the board just be-
hind the growler comes up through a slot
near the edge of the bench. A wing nut and
washer on the bolt holds the board in place
while tests are being made.

SLOT
HEAWHlNﬁE | 4
,, )-'
k
"'l:'t"“’"-i-:] 'r"'. AEI"IAWRE { J_ ﬂ‘
| FrL.....|f.l e
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Visual Output Indicator

OST broadeast receivers gradu-
ally lose their ability to bring
in stations “right on the nose™; in oth-
er words they lose some of their orig-
inal keen selectivity and sensitivity,
and should be lined up., Unless very
badly out of line this is not a serious
matter, and the average radio stu-
dent or experimenter can check the
necessary adjustments with a simple
neon output indicator that can be as-
sembled from a few odds and ends
that he usually has on hand.

The unit shown in photo A is
housed in a discarded transformer
case about 4% in. high, 234 in. deep
and about 3 in. wide. With the sides
off, this case provides
room for mounting an
output transformer, a
small ecandelabra-type
porcelain socket and a
23,000-ohm potentiome-
ter as illustrated in Fig.
1. A small metal strip
furnishes the necessary
supporting bracket for
the socket. The push-
pull output transformer
can be any standard
open-mounting type sal-
vaged from an old broad-
cast receiver, as the
specifications are not eritical. Disre-
gard center-tap leads and make the
circuit connections as shown in Fig,
2, with the primary connected to the
test leads. These clip to the voice coil
of the speaker in the receiver, as in-
dicated in Fig. 3. This transformer
steps up the signal voltage across the
voice-coil windings, and the poten-
tiometer is adjusted until the neon
bulb will flash only when the out-
put voltage is at its peak value. If
a signal generator is not availahle
the receiver can be lined up with
broadcast station signals; beginning
with the first R.F. stage and continu-
ing straight through, adjust the trim-
mers in each stage.
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TAPE- OPERATED CODE SENDER

By Walter E. Burton

BUILT almost entirely from common
scrap materials, this automatic code
sender speeds up the process of learning to
receive radio code. It may be operated by
hand or driven with a sewing-machine
motor, the speed of which can be controlled
by a rheostat. It employs a perforated tape
14 in, wide, Such tape may be obtained al-
ready prepared, or in blank rolls that can
be hand punched to form dots and dashes;
standard ticker tape may be used. As the
spring “finger” slides in and out of the per-
forations in the tape, the contact arm pro=-
vided with an auto-ignition breaker point,
completes the circuit through a flashlight
cell and operates the buzzer,

Fhotos A, B, D and E show various steps
in the assembly. General construction de-
tails appear in Figs. 1, 2 and 3. The 1-in.
crankshaft pulley in Fig. 1 is covered with
electrieian’s tape, held with rubber cement.

The sending mechanism and buzzer cir-
cuit wiring details are given in Fig. 4.

: WOOD DISK 357 X 17", 2 REQ'D, ONE
7 GRODVED, AMD ONE FLAIM A5 SPACER

T_‘['. i _{F FOR OTHER REEL
=\| HARDWOOD UPRIGHT
| il

L

TR 1” X AR X T

?u' ROD 1% LONG (11" EX-
POSED) 2 REQY'D. FORCE FAIT

A WOOD PULLEY 3357 IN DIA,

FOR MOTOR (OPTIONAL)

4" ROD 34" LONG
RUNNING FIT

37 X VET WOOD DISK
i GLUED TO PULLEY

="
WOOD BLOCK
FOR CONTACT + 15" o]
MECHAMNISM: [
— " — !
3 ]
ot FRONT VIEW

Fi6.3
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Mounting posts for the contact arm and
upper contact were prongs taken from a
broken lamp cord plug. The contact arm
may be cut from a piece of bronze weather
stripping, or shim stock. Solder one end to
the lower mounting post as shown in Fig. 4.
Both contact points were salvaged from an
old automobile distributor; one point was
removed from the breaker arm with heat,
and soldered to the free end of the contact
arm, The other point mounted on a ma-
chine serew in the upper mounting post, is
adjustable. The “finger” is formed in coni-
cal shape from Yi-in. brass rod and sol-
dered to the arm; a spool-shaped tape guide
was also turned from scrap brass. This
spool and the “finger” must be smooth. The
tape reels, shown in photo C, are made
from wood and stiff cardboard disks as de-
tailed in Fig. 3. These ride on projecting
shafts, the ends of which are drilled to take
a wire guide clamp. The buzzer can be
made as shown in Fig. 4 or any small high-
frequency buzzer may be used. Tape
punching details are given in Fig. 5. The
holes may be made with a ticket punch that
makes a round hole %4 in. in diameter., A
#3a-in. nail set may also be used as a punch
if the tape is backed with hard pressed
wood, The dashes are 3 overlapping holes.
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Magnetizing Control Unit From Radio Parts

ONLY a handful of junk-box parts were
required to assemble this handy little
gadget that is especially useful in radio
repair shops, on jeweler’s workbench and
in classrooms where magnetism is being
taught. It can be used to magnetize a
screwdriver, as shown in photos A and C,
so that it will hold steel serews for easy
starting in difficult places in radio chassis
assemblies or cabinets. It will pick up tiny
steel screws and retrieve valuable metal
parts that fall into hard-to-get-at places.
On the other hand, when a magnetized tool
becomes a nuisance it can be demagnetized
quickly and completely with the same de-
vice by merely flicking a double-pole dou-
ble-throw toggle switch. This feature is
useful in keeping filings and small cuttings
off twist drills and files; and is very nec-
essary where jeweler's tools and watch
parts must be completely demagnetized.

The construction details are eclearly
shown in photo B, and the circuit diagram
Fig. 1. Any filter choke coil salvaged from
a discarded radio set may be used. The top
leg iz removed from the iron ecore: the
choke has a resistance of 350 ohms but this
is not eritical. A copper-oxide rectifier
unit of the type commaonly used in old style
A and B-eliminators and battery chargers
is connected to one side of the dp.d.t.
switch so that the half-wave rectifier will
be connected in series with the choke eoil
which aets as a magnet thus creating a d.e.
magnetizing field. The other side of this
switch is shunted so that nothing but a.c.
current flows in the ecircuit whew in the
demagnetizing position. Thirty seconds is
sufficient time for magnetizing or demag-
netizing any tool or part.

The metal case is 4 in. long, 4 in. wide
and 2 in. deep; any similar wood case may
be used. A 110-volt pilot lamp is optional.
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PRETTY SPECIAL!" women
| sayabout the man who smokes
a pipe. Super-special —when
Prince Albert's in the bowl.
They go for its delightful fra-
grance, aroma, You'll go for its rich, tebacco-y taste
that comes through so mild and mellow, so easy on
your tongue. Crimp cut for proper packing, smooth,
even drawing. P. A for all-round PIPE APPEAL!

NEE ALBERT

THE NATIONAL JOY SMOKE

5[] tovasee I svry %

ey sosoond BB - 1 IR

BUY

"-—-—-_._‘_____-__-___-
fine rall-your-own ﬂ‘ﬂfﬁ P'E.I"Ify BE::S
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St D smosth

B J. Beynolde Tobeces Company, Wisston-Salem, N. C.
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PLUGS FOR THE
TRUCKS OF

WHeN you learn of fresh action on the
China front, you can be sure thar motor
trucks from the U.S. A. are "in there—
pitching.” And, they mast get throngh.

Thousands of the erucks are equipped with
the same make of spark plugs, odl fileers,
and fuel pumps which has served America
so well, so long, They wear the AC emblem,
which is known as a symbol of good engi-
neering, trustworthy performance, and pre-
cision manufacturing.

Conservation HERE Means Vietory
Over THERE
In order that military vehicles, planes, and
ships may have all the AC Spark Plugs, Oil
Filters, and other products needed, we hece
ar home, cannot have as many,

Let your repair man conserve your transpor-
tation by keeping your AC devices in condi-
tion. When replacement is necessary, select
AC—for continued satisfaction. .

AC SPARK PLUG DIVISION il
GENERAL MOTORS CORPORATION “_

BUY WAR BONDS— AND BRING VICTORY QUICKER
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Flying Trouble Shooters
{Continved from page &%)
kered and experimented. He found the
trouble, and soon R A.F, planes were in
the air again over Russia.

With machine shops often unavailable,
and with tools and parts often missing, field
servicemen are past masters at the art of
improvisation. For overhaul, a husky tree
and a block and tackle substitute for an
engine stand. For propeller work, empty
oil drums are almost as good as movable
scaffolds. Leading edges are repaired with
little more than baling wire a prayer.
A 24-inch rip in an inner tube was sewn up
the way you'd sew a rip in your shirt!

Down in Australia where American,
Australian, New Zealand, Dutch and Brit-
ish pilots are ﬁﬁlbt‘ the Japs, it's the same
story. Every plane that erashes is salvaged.
The downed plane may be miles from any
habitation, but eventually a bulldozer will
crash through the jungle or a truck will
come chugging through the desert to sal-
vage the spare parts. Army mechanics
boast that given a smashed fuselage, they

“can build a complete plane in the jungle.

In the China-Burma-India theater, en-
gineering servicemen wear commissioned
officers’ uniforms—minus any insignia.
They are given all the privileges of officers
and the responsibilities that go with them.
Although noncombatants, they are subject
to military regulations. Many of them have
been machine-gunned and bombed.

So successful has been the work of the
factory servicemen in the China area,
where spare parts are even scarcer than
Australia, that very few planes have been
lost through engine trouble. In China, the
factory men have taken on the job of
teaching young Chinese to service planes,
The lads are eager students and show a
natural aptitude for fixing up the machines.

Men selected as engineering service rep-
resentatives often come up from the ranks
of skilled workers in factories. An engi-
neering background helps—but is not ab-
solutely necessary, After a man is chosen,
he must undergo a special training period
at the factory D%fmm 10 to 12 weeks. Grad-
uating from that, he is given an assignment
somewhere within the United States as a
junior service representative. After about
gix months on domestic assignments, he is
gualified to be sent overseas. By that time
he should be able to take a plane apart in
a blinding sandstorm and put it together
with baling wire, toothpicks and pliers.

With thousands of planes a week rolling
off America's assemhﬁ' lines, the job of the

(Continued to page 148)
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"We are promd fo pay iribute fo
the added efforis al aur employees
which bave made Defoe's war
record  posiible. Tndastrdal Enow-
bow, plus willing workers, will
tefm #he war end assure anw even
greater fost-ivar Americal”

Haray J. DEron T
Founder, Defoe Shipbuilding Co, =
-

- o !

destrover escort ships to be built at balf the labor
cost per vessel.

Independent of government fnancing, Defoe is

00D and warships are vital weapons. So forty-

seven per cent of the employees at Defoe not
only do a full strecch of work in the shipyards,
but operate their own farms as well. These farmer-
workers are helping to beat the Axis by building
warships and also by producing bumper yields of
sugar beets and other crops.

They typify the spirit of extra accomplishment
which is responsible for our record-breaking pro-
duction of destroyer escort ships to help crush
the U-boat menace,

The wnigue Defoe method of building these
1700-ton ships upside down and then rolling them
over to complete their constraction bas donbled
man-bour production. This enables thwice as many

DEFOE SHIPBUILDING

building DE ships for the Navy on a fixed-cost
basis. This program is not only saving the govern-
ment millions of dollars, bur priceless days in
delivery time.

When the Axis is defeated, the peace-time appli-
cation of our organization, war-born technical
experience and advancements will provide prod-
ucts of better guality and at lower cost for the
American consumer.

COMPANTY,

FEBRUARY, 1944

BACK THE ATTACK —BUY WAR BONDS
Defoe workers take more then 10% of their pay
in War Bonds.

L i R it

BAY MICHIGAN

Thres White Star Remewal Citati d
the Navy 5" Award won by Dufoe workers,

Ships for ﬁutﬂry

Servants for Peace
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THE QUALITY which has always
been symbolized by the Goodell-Pratt
trademark lives on under the Millers
Falls name. One in quality for genera-
tions — one in production and man-
agement since 1931 — Goodell-Pratt
precision tools now.carry the company
name — Millers Falls. Only the trade-
name is changed.

So when you buy, insist on the name '

Millers Falls. st

MILLERS FALLS
COMPANY 4 USA
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engineering serviceman has become too
large for the factories themselves to handle.
Recently, many aircraft companies have
established special “wrench and pliers”
colleges for Army mechanics. For exam-
ple, each month hundreds of graduates of
Army basic mechanic schools are sent to
the North American Aviation Corpora-
tion’s plant at Inglewood, Cal., to get spe-
cialized training on the B-25 Mitchell
bombers, the P-51 Mustang fighter and the
AT-6 combat trainers. Factory experts
serve as lecturers. Motion pictures, slides,
demonstration boards and actual planes are
used for instruction purposes,

Recently a plan was inaugurated where-
by each Army student studies a plane dur-
ing its final stages of construction. When it
leaves the factory he goes with it to what-
ever battlefront it is assigned. In this way,
the plane becomes almost personal to him
and he takes great pride in its upkeep.

With 90,000 planes produced in the Unit-
ed States in 1943 and some 115,000 prom-
ised for 1944, keeping them all flying and
fighting is a job of major proportions. Be-
hind them all stands the engineering serv-
ice representative—whether he be teaching
a class of Army mechanics, putting A-20
propellers on a Flying Fortress or report-
ing the performance of P-38’s over Rabaul.

Five-Man Whirlwind

{Continued from page 81)

Ten championship team last year. When
he shoots, his feet are always pointing in
the direction of the basket, weight evenly
distributed on the balls of both feet. His
eyes are on the front rim of the basket,
knees slightly bent, fingers holding the ball
slightly behind the axis, elbows close to his
sides. He delivers the ball with a simul-
taneous action of the entire body, and the
arms follow through in the path of the de-
livery. This is perfect form.
By some sixth sense, a good

knows when he can make a basket. I al-
ways tell the boys to shoot whenever they
think they can sink one, whether they are
in the center of the floor or within easy
range, This advice almost gave me heart
failure at a Madison Square Garden game
in 1941. Our team had made 22 free throws
without a miss. With this record in our
hands, one of the guards, Vic Wukovits,
was fouled in the closing minutes o tgrlay.
He had the option of trying the free

or taking the ball out of bounds. While his
teammates stood frozen in their tracks and
I held my breath, Vic took the free throw
and a chance on ruining the perfect record.

{Continued to page 150)
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JusT as the rhumba replaced the polka,
“cageless” roller bearings have found
their place in the more exacting world
of today.

Tyson’s “All-Rolls™ design startled
bearing manufacturers. "It can’t be

done,” they declared . .. But Tyson

Y@ TYsoN BEARING CORPORATION, MASSILLON, OHIO
4t

— ]

[ « TH

Count THE ROLL

did it—perfected a tapered roller bearing
with thirty percent more rollers.

And with these extra rollers, Tyson
established a new maximum in bearing
efficiency— greater load-capacity, more
strength and rigidity, longer life. The
big name in bearings today is...TYSON!

B

TODAYS | HEAVY-DUTY BEARING

* BUY MORE WAR BONDS x
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SPEED MACHINE SAW FILING

with Nicholson File Holders

(POINT AND TANG HOLDERS)

I:.ﬁq? simplify rotating, removing, replacing and
positioning of file.

N:croLson File Holders for repetitive fil-
ing are a great improvement over methods
which involve infinite making and undoing
of adjustments. No hand-and-hammer
wedging of file into holders! No “unwedg-
ing” or loosening of set screws to turn or
remove file! No repeated hand gauging!
Note this simple, methodical procedure:

INSERTING FILE. Push back spring plunger
of point holder. Insert tang, Triangular
socket engages file at precision-formed
surface, not at less accurately forged
tang. Insert point; release plunger. Po-
sition file; tighten set screws, Once does
it—for entire job,

TURNING FILE. Push file forward to disen-
gage shoulder end. Rotate file for fresh
cutting edge. Release plunger; file springs
back. All set to go again!

HoLpERS available for every size triangu-
lar file. CoMBINATION BRACKETS to fit all
standard saw-filing machines—Anderson,
Cleveland, Foley, Seigmeister, Wardwell,
etc. Consult any mill-supply house han-
dling Nicholson or Black Diamond Files—
or write us direct.

MNicholsan File Co., 22 Arom 3L, Providence 1, R. 1L, U. 5. A

{dlsp Canddion Plant, Porl Hope, Ortarie)

NICHOLSON
FILES "o <5

WLADE M ULE.A.

e —— — — e . T e — — i — —— — — —— — T — —
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His shot was perfect. I asked him after-
ward why he took the chance. He said
there wasn't any chance about it. He just
knew he could make the shot and he did.

Basketball stars are as superstitious as
major league baseball players. One of our
recent plavers always grabbed his socks
and pulled on them as hard as he could
before trying a free throw. The Navy flier
who had butterfly trouble, had the habit of
washing his hands just before the start of
every game and every half.

Basketball is truly America’s own game.
The story of its origin on a December day
in 1891 when Dr. James A. Naismith nailed
up a peach basket in a ¥. M. C. A, has been
told a thousand times.” In the intervening
years, the game has grown until today it is
a major sport in hundreds of colleges and
high schools. Countless teams represent
clubs, churches and other organizations.

Although many of the basketball stars
are doing their shooting with Garands and
machine guns this winter, coaches are
managing to turn out fair teams, Because
the eoaches aren't as particular as Unecle
Sam, you can play with a punetured ear
drum and other minor defects. The fastest
basketball player I ever coached was re-
jécted by the marines because of bad feet.

One prediction I'd like to make for the
postwar era: Basketball will still be Amer-
ica’s most popular game.

Railroading in the Clouds

(Continued from page 37)

to couple two locomotives back to back,
with a rotary plow at each end. This outfit
can plow its way along the track to a point
where an oncoming train is encountering
heavy snow, andn&en reverse itzelf and
plow back over the same rails to clear the
way for the train.

Summer or winter, in clear weather as
well as bad, there is always the job of get-
ting trains safely down the other side of
the Mountain after they have climbed to
the top.

Lightly loaded ears are made up into the
same ftrain that contains heavily loaded
cars to provide a sufficient number of
wheels in contact with the rails for braking
purposes. The peak traffic that is being
moved both east and west over the Moun-
tain these days is just an example of the
job that all of America’s railroads are do-.
ing. Freight trains are hauling more cargo
faster than ever before and vet even their
stepped-up speed is not always fast enough
to suit the needs of war. Machinery that
started west as ordinary freight may sud-

{Continued to poge 152)
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INDIAN
TRAIL BLAZERS

Make your voyages of discovery to America's scenic
wonders on an Indian Motorcycle, No other form
of transportation can wing you so easily and eco-
nomically to hard-to-reach places. Your Indian
seems part of you as it flashes effortlessly ... with
unbelievable smoothness . . . over thrilling miles of
highway and byway. In the saddle of this modern
mustang you ride with confidence and safery...
with the glorious wind of freedom on your face!

M OT ORUCYO CLES

FEERUARY, 1044

Look forward to the day when you and your Indian
can go adventuring together in a peaceful America,

INDIANS ON THE WARPATH

Right now, all new Indian Motorcycles go straight
to war, and what a fighting record they're turning
in! But new, improved, postwar Indians are al-
ready being blueprinted. They're the motorcycles
to wait for!

BUY WAR BONDS NOW
; TO BUY AM INDIAN LATER

Indian Motecycle Company
Springfield, Massachusetts

Mail FREE copy of exciting Indian News.
PR L R R
B
Stafe.

C.rfd'_r." S LA LLLLTIEEEPEREe e
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PROPER USE
OF COLD CHISELS

You can make cleaner cuts, save yourself
work, and get more service from your cold
chisels if you use the right type for the
job and know how to handle it. Here are a

few tips:

Lubricate chisel point only when chip-
ping wrought iron or steel.

Use a narrow chisel to cut holes, and
save filing.

Use a cape chisel to cut off rivet heads.

There are plenty more helpful hints in
the STANLEY TOOL GUIDE, a 32-page
handbook of instructions on the care and use
of tools for the home craftsman, Simple ex-

lanations, hundreds of illustrations. Write
or a copy today.

Tools are vital to Victory . . . make
them last!

STANLEY TOOLS

DIVISION OF THE STAMLEY WORKS
105 ELM STREET

MNew Britain, Conn.
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denly be needed at its destination in a
matter of hours instead of days. Or a
change in military plans may mean that a
few hundred pounds of some wvital sub-
stance, in a box car somewhere between
Kansas City and Sacramento, must be
loaded tomorrow night on a ship leaving
San Francisco. Problems such as these are
turned over to a gang of cargo hunters,
specialists who have been trained to dis-
cover the whereabouts of any car in any
particular train at that exact moment.
Possibly the needed car is a few miles east
of El Paso or Ogden. At once the orders go
out to halt the train long enough to transfer
the needed material to an express car that
can be attached to a high speed passenger
train, or loaded into an air freighter if the
emergency is grave enough,

How Good Are Jap Weapons?

(Continued fram poge &4)

enigma itself. No mortar shell ever seen by
United States Army Ordnance officers re-
semhled this black cylinder, 11%s inches
long. The only way to examine it was to
fire it. The projectile was dropped into the
muzzle of the mortar. With a great puff it
rose 1,500 feet, and at its maximum eleva-
tion, literally blew its top. Seven metal
cylinders 6% inches long were shot from
the case, and each ejected a three-inch
black eylinder suspended from a paper par-
achute. Those cylinders were deadly booby
traps. The string which suspended them
passed through a silk cloth and into the
top of the cylinder. Pull that string and
the booby trap would explode.

Is the Jap 75mm. antiaireraft, antitank
gun good? This Model 1928 gun, sitting
high on its grotesquely camouflaged ped-
estal doesn’t look as though it could shoot
the top off a barn from the inside, but a
certain first lieutenant could tell you how
deceiving the appearance of Japanese ma-
teriel can be.

Fire control data iz set in manually. The
gun has a vertical range of 33,000 feet, hor-
izontal range of 45,000 feet, elevation of 85
degrees and a traverse of 360 degrees. It
can be fired at about 12 rounds a minute.
It looks crude, ineffective, but that lieu-
tenant who was there tells a different story.

His company was bivouacked about five
miles from some Japanese-held mountaing
on an Aleutian island. He had heard that
Japs are expert artillerymen. “If they can
see you . .. they can hit vou” he'd been told,
and on this flat plain he was reasonably
certain the Japs eould see his company,

“I warned them repeatedly,” he said, “not

(Continued to page 154)

POPULAR MECHANICS



® Casite has eliminated cold-weather
starting trouble for over a million car
owners, It will do the same for you.
Added to the crankcase, it keeps oil free-flowing,
enables motors to start faster, with less battery drain
even in sub-zero weather.
Casite improves motor efficiency in other ways, too.
It cleans out power-destroying, fuel-wasting sludpe
deposits, retards the formation of engine varnish,
frees sticking valves and rings, and gives better
and smoother performance all the year around.
Save your battery! Save your motor! Get Casite
today from your car dealer, service station, or garage.

ememwdber . .. CASITE GUARANTEES

That any meter capable of being started in o warm reom will

start in the coldest weather when Casite is added to crankcase.
0 Add Cosite according to instructions. If your car fails to start,
.',--j, you get double your money back by filling out guarantee cer-
tificate and mailing to The Casite Corporation, Hastings, Michi-
gan. Maximum refund is $1.30 per pint, which is twice nationally
odvertisad price of Cosite.

THE CASITE CORPORATION » HASTINGS, MICHIGAN

GET CASITE... AND GO/
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BY "YANKEE"TOOLS \Y G%&.

Time saved in the Battle of Pro-
duetion shortens the davs to Vietory
.+ . and *“Yankee™ Fine Mechanies®
Tools save time, A minute here and a
half-minute there seem unimportant
in themselves. Multiplied by the thou-
sands of “Yankee™ Tools in service, they
total hundreds of manhours. ., . . For
nearly half a century, *Yankee™ on tools has been
the mark of ingenious and dependable perform-
ance—of faster and ecasier work on countless jobs,
Safeguard your “Yankee™ Tools. They are weapons
of war and must be treated right. And when they
again become tools of peace, you will find them
immediately useful for your post-war needs.

"YANKEE" TOOLS

make good mechanics better

Morth Bros. Mfg. Co., Phila. 33, U.5. A.
Established 1880

Makers, also, of YYankee-Handyman™ Tools

He was assigned to do KP
This most romantic guy

It looks as tho he thought KP
Stood for Kutie Pie

CBRIGHTSTAR

BATTERIES

You can't buy them as befare
When it's overthere’ll be more
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to bunch up at the kitchen. But you know
how we are when nothing happens for a
while, we get careless.

“One evening about 30 of our men ganged
into the kitchen for coffee. Some Jap with
a telescope was waiting. They fired one
round—that's all, It must have landed in
the coffee urn. Five wounded, ten killed.
The Japs are good artillery gunners—if
they can see what they're shooting at.”

Probably the most accurate and general-
ly effective piece in the whole Japanese
repertoire of arms iz the now famous Knee
Mortar, Strictly speaking, it is not a knee
mortar. A Marine on Guadalcanal who
captured one, proved the misnomer by try-
ing it against his knee; he broke his leg.
The spade at the bottom is designed to be
implanted in the ground, or against a tree
—not on the knee!

River Wranglers

(Continued from page B87)

war particularly has sent the rate of river
travel far above what it was in World War L

Army Engineers point out that their
projects may be multi-purpose; in plan-
ning for flood control they also study all
possible uses of the water—in reclamation,
irrigation, power, and creation of wildlife
refuges, for instance, Or, the original
flood-control project may be erected with
an eye toward modifving it for other uses
in the future, if desired.

Flood-control programs are always
changing. The job iz never done. Rivers
build up sandbars that must be dredged
away; ciannels must be kept straight and
deep; levees must be kept in repair. As the
Missizssippi River Commission reported to
Congress:

“It would be rash to say that the plans as
now approved, or even as they may be
modified in the near future, are a complete
and final answer to the flood and naviga-
tion problems in the valley.

“The present project is by way of being
a first line of defense, thrown up as rapidly
as resources have permitted over an ex-
tremely extended front, and affording the
essentials of protection.

“It should he the task of future years to
strengthen and consclidate the line, in-
creasing its present margins of security,
impressive though these are in comparison
with prior standards.”

Only by waging a constant campaign can
the master plumbers keep the river away
from the American door.

[ To learn where to buy commercial prod-
ucts deseribed in these pages, see the index.
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You owe it to your Uncle Sam!

He needs manpower—every available person. A bearing d'gﬁrhq'
may heep you out of the armed forces. .. but you can do your figl-
ing on the bome front . . . in war materiel plants. A good bearing
aid enables you to go all owt i the war effort. The movement is
growing. In our plant today arve.workers wearing bearing aids
and contributing as comperently as if their bearing were normal.

The New Zenith RADIONIC
HEARING AID

4000

READY TO
WEAR

Dumplete—with Radionic Tubes—
Crystal Microphone and Batteries
o o« Liberal Guarantes

Zenith has built the best thar modern
knowledge and radionic engineering
make possible into this $40.00 hear-
ing aid. It has no other models . . . one
model . . . swe price . . . owe qualiny.

You owe it to your friends!

They want to enjoy your company as much as you do theirs,
Your hearing aid means as much to them as it does to you,

Are you really doing your part?
That question only you can answer, Think/!

T % ¥ ¥ %

¥ W W O® n %

Report on a Revolution

Zenith recently searred a revolution
—to reduce the oo of bearing. Afrer
years of research and preparation,
the Zenith Radionic Hearing Aid is
now offered to the public,

The price=$40—(about one-quar:
ter that of other good vacuum tube
instruments). Complete—ready to
wear—with minisrure radio rubes,
crystal microphone and batteries—
liberally guaranteed.

Inquiries from everywhere have
flooded the mails—relephone calls
—telegrams.

A sales volume—unheard-of in
this field—is gaining daily momen-
tum—and is a demand ereated by

* "

“There are cases in which deficient hear-

ing is cadsed by a progressive disease
and any hearing aid may do harm by
giving a false sense of secunty, There-
fore, we recommend that you consule
your otologist or ear docror to make
sure that your hearing deficiency is the
type that can be benefited by the use of
a hearing aid.,

ADDRESS DEPT. PM-2Z, HEARING AID DIVISION

"ZENITH RADIO CORPORATION
CHICAGO 39, ILLINOIS
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self-evident merit of the inscrument

[irself. Today our problem becomes

one of producrion and distribution
—ro as quickly as possible make the
Zenith Radionic Hearing Aid avail-
able in all localities.

We are doing our best to furnish
addironal manpower forUncleSam's
production forces. And—in the do-
ing—we are experiencing that rare

satisfaction born of directly contrib-

uring to the welfare of individuals.

THE ZENITH HEARING AID WILL
BE AVAILABLE THROUGH REPU-
TABLE OPFTICAL ESTABLISH-
MENTS FRANCHISED BY ZENITH.
(MO HOME CALLS OR SOLICITATIONS)
W rise wia for address of ondled nearest bo pon,

T W

T PHYSICIANS:
A detailed scientific descriprion
will be sent upon request, Further
technical- details will appear in
medical jouwrnals.

CHL RAD I o

COUCTS EXCLUSIVELY—
WORLD'S LEADING MAMUFACTURER

RADIOMIC
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\HOW TO OBTAIN
SHOP TOOLS

at the earliest possible moment and
FAY FOR THEM OUT OF
PATRIOTIC SAVINGS
IN WAR BONDS
Owm versatile, low-cost, sturdy
Boice-Crane
Band Saws - Saw lointers
lig Saws - Spindle Shapers
Belt Sanders - Spindle Sanders
Drill Pressas - Lathes
Thickness Planers

Write today for folder on the

RIORITY

a safe, convenient plan for forward-looking
shop men and home eraftzsmen.
¥ith manufacturers now engaged 1005
in war production, the pent-up demand for
5]“!{] tools is tremendous. You can avoid
prolonged waiting for your tools, or the
necessity of buying something less satisfac-
tory, by reserving a preferred delivery
poeition now., Use this convenient coupon
to et details,
BOICE-CRANE CO,
943 Central Ave., Toledo, Chia

Plepee pend, without obligation or ceal, details of the

Hoice-Crnne Purchase Priocity Plan, together with a
copy of your entalog on shop tools,

NAME_ =

ETREET

CITY

Modernize Your Gun! Improve Your Score!

Most dorable grips made. Poslilvely un-

breukobhlel For Colt, Bmith & Wesson, Hi-Standard.

k':: ;::. il;Lup_wr & Mnuafru 111] a wide nhvlf.‘: of Egumifpl
ivory, penrl; walno %y Stc. W

CATATONI, ﬂvu]erﬂ Wanted, . poices; FREE

SPORTS, INC, (Mirs.) 2050 N. Clark 51, Depl. P-2, Chicago, IlL

Llechricity for Any Job- Angushers

OMAN GASOLINE DRIVEN ELECTRIC PLANTS
- provide electricity in localioma

(ke where it is nol ctherwise avail-
1 able, and for emergency stondby

., sorvice. Thousgnds of units ore

doing @ winning job in the war.

1 i & atha.

AE 80t 00 crclen. 110 to 880

o
. BLE. 6 b0 4000 volts. Alia
NG, and D.C. owtput models.

DwtaiTe gladly fursfabed =

D.W. ONAN & SONS

1090 Royalston Ave. Minneapolis, Minn.
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Crash Boats to the Rescue

(Continuved from page 31)

additional portions of the plane that might
be reconditioned. An engine or heavy ma-
chine gun may be partly broken up in a
crash but a few hours in salt water does
it no particular harm, provided it is dis-
assembled, washed with fresh water, dried,
and greased soon afterward. The unharmed
parts can be put together again. The deli-
cate parts of the aircraft instruments are
usually smashed in a crash, of course, and
vet the cases and many of the parts can be
used in assembling new instruments,

One of the crash boats always stands by
during take-off or landing operations of
large naval flying boats, and erash hoats
are always sent out to search the landing
area for floating debris before large flying
boats are due to land, The Navy's erash
boats, too, play their rescue roles frequent-
ly in the case of ordinary water accidents,
such as capsizing rowboats -or disabled
power boats that are drifting aground. The
ability of the boats to get to the scene of an
accident in a matter of minutes has helped
'L.hE' rescue Crews save ma.t‘jy liVE'S.

It's not important, but the fact is that
there is little if any expense attached to
the men and equipment that the Navy
keeps tied up for emergencies. Their life
saving job doesn’t cost a cent, for the value
of the materals that are salvaged through
their efforts balance: the books.

Up Where the Oxygen Ends

{Continuad froam page 11)

started doing some uncalled for aerial gym-
nastics, endangering other zhips in his
flight. At no time was he aware that he
wasn't doing the finest flying of his life.
The other fliers in the formation quickly
sensed what was wrong and carefully led
him to a lower level where he scon recov-
ered his judgment.

Today any cadet can tell you how many
seconds of consciousness he will have left
at ‘almost any level if his oxygen equip-
ment fails. For example, at 30,000 feet he
would have 43 seconds; at 35,000 feet, 25
seconds, and 40,000 feet, only 15 seconds.

Until a few months ago, it was not known
whether a man could leave his ship in an
open parachute at 40,000 feet and live. The
substratosphere pioneer who solved that
problem was Lt. Col. W. R. Lovelace, act-
ing director of the Wright Field aero-
medical laboratory. He stepped off the
bomb bay platform of a Flying Fortress at
40,200 feet—his first jump!

{Continued to poge 158)
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HEN a fellow writes that from “some-
where in New Guinea,” you get a good
idea how motorcycling really Eets hold of you.
Here’s what he says —"I sold my motorcycle
after I came into the Army but when I get out I
am going to get a new Harley-Davidson. I can
hardly wait until I get behind those handlebars
again. The Harley-Davidson sure gives you
economical transportation. So until this is over
and I am back in the saddle, keep them rolling.”

You bet, Dave — we're keeping ’em roll-
ing to the armed forces so you'll be back home
sooner. And in the race meets, gypsy tours,
hillclimbs and endurance runs to come, war-
mv&d Harley-Davidsons will be out in front!

s of fellows are buying War Bonds now —
to get new Harley-Davidsons after Victory!

e <\

HARLEY-DAVIDSON MOTOR CO.
Department P, Milwaukes 1, Wisconsin

Please send ot once free copy of 24-page
“Enthusiast’” Magazine, filled with motor-
cycle attion pictures and thrilling stories.

Mame
Address—

—State

\\Q“ ;‘T-------'----ii-E I

FEBRUARY, 1944 157




America’s speed in eguipping herself for war
has amazed the world! One reason is that
whole fleets of powerful little CUSHMAN
Motor Scooters zip through many great war-
time plants, saving time and manpower.,
Where several foot messengers formerly de-
livered mail, orders, messages —one CUSH-
MAN now does the job! Where precious time,
was lost as inspectors, officers and others
walked long distances, CUSHMANs now get
them there in a hurry! It's convenient! It's eco-
nomical! 1t's easy to stop and park anywhere!
WAR NEEDS TAKE COMPLETE OUTPUT! T}
CUSHMAN has so thoroughly proved itself under terrific
wartimea pressure that our complete output—greatest in onr

_history—is being taken by these big plants—and by the
Army, Mavy and Alr Forees, nt home and at the front!
WORTH WAITING FOR! Your dealer can't sup-
ply you without & high priority. But you can bank on
this—today's tough wartime experience 8 develaping
CUSHMAN improvements which will insure you a still more
sturdy, dependable machine—when it is again availahle!
Help bring that time nearer—Buy More War Bonds!
CUSHMAMN MOTOR WORKS, Dept. P-6, Lincoln, Mebr,

SYN-FLO...

*Finishes walls like TILE

*Finishes weodwork like
PORCELAIN

This is really it! Modern science has prio- b
duced thizs new white PLASTIC coating |
u apply with a brush. It actually has §
he same chemieal properties of genulne
molded plastie products.
A BRUSH-ON PLASTIC y
With an ordinary brush you flow this
coating on your woodwork and it dries {o
a smoolh porcelain finlsh—hard, water-
proof, abrasion-resistant—stays brilliant
white,

You won't have to wait uniil after the
war “for this new, sclentific, plastic dis-
covery. Limited gquantities now available.

MOMNEY-BACK GUARANTEE
One gallon SYN-FLO Liguid Plastic will
cover walls of average room. Send omly
5'?.?5 I?I full Gallon SYN-FI_.E lﬂ;!ﬁ Spe-
cia nner, erpress prepeid. Will shi
C.O.D. if desired. :

LIMITED SUPPLY AVAILABLE

TO PUBLIC NOW. ORDER AT

OMCE! FREE ILLUSTRATED CIR-
CULAR ON REQUEST,

SUPERIOR PAINT and VARNISH WORKS

-2274 N. Elston Ave., Chicagao 14

2256
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His parachute opened with such a terrific
jolt that he was knocked unconscious, both

- heavy outer gloves were lost, and a snug

fitting silk glove was torn from his left
hand. The temperature was —49 degrees
Fahrenheit. Col. Lovelace recalls an altim-
eter reading of 30,000 feet, looking down
to see the earth getting closer, and sucking
in oxygen from the bail-out bottle. He
landed safely in a wheat field with plenty
of oxygen to spare, His only injury was a
frost-bitten hand. The worst part of it, he
said, was the 45 seconds he stood on the
bomb bay platform before stepping off.

Some of the things Col. Lovelace learned
were: You can jump from 40,000 feet and
live. The jerk of the opening parachute
will foree all the oxygen from your lungs
and a bail-out eylinder of oxygen is essen-
tial. The shock of the parachute opening
can be eased if you fall free until the for-
ward momentum of the plane is lost.

You can reach the earth with an open
parachute drop from 40,200 feet in just 23
minutes and 51 seconds. The colonel was
pleased that this time lapse was close to
the laboratory estimate of 24 minutes and
32 seconds for a drop from 40,000 feet. A
“free fall” from 40,000 feet would take only
three minutes and four seconds.

All the trouble that man has gone to in
his successful invasion of the substratos-
phere would indicate that there are some
pretty good reasons for taking the irouble.
There are. First, there is no “weather” up
there, The air is dry, storms are unknown,
With the same energy, a plane can double
its sea level speed at 40,000 feet. This saves
half of the time required for the same op-
eration at a low level, and is one of the
economic reasons why substratosphere
flying is here to stay. Also, the flier whose
ceiling is virtually unlimited can select an
altitude where tail winds are most favor-
able. The velocity of the wind generally
increases with the altitude.

The postwar substratosphere traveler
will be able to pick up a magazine and re-
lax when he elimbs into the fat round fuse-
lage of the Los Angeles-London Limited.
(It will be built round instead of oval to
meet requirements of the pressure cabin.)
He won't be worried about anoxia, or the
bends, or the whereabouts of his bail-out
bottle. His only worry will be whether he
can make that date in London.

{[Names and addresses of makers or sell-
ers of commercial products desecribed 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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Sﬂ' far this is definitely a war
baby. It was born to meet an
exacting wartime need, Every

one that is made goes right into

the fight.

It is an eleetric motor designed
for jobs which no regular electric
motor could fill,

The jobs are on America’s fight-
ing planes. Working control flaps
—opening and closing cooling
shutters—lifting landing gears—
and the like.

Every ounce on an airplane is

precious., So usual electric mo-
tors were out.

This one weighs as little as 8-
tenths of a pound —others can

move as much as 35 tons,

Naturally it took a whole new

PLANTS: Piquo, ©., and Grand Rapids, Mich. BRANCHES AT:
Mew York, Los Angeles, Chicago, Detroit, Cleveland, Providence.

FEBERUARY, 1944

Q can use Wis alier We warl

kind of engineering to make this

motor,

It took new ideas from the draw-
ing board up. It took new materi-
als—like glass-insulated wire—to
build it. It required finer, more
precise craftsmanship than had
ever gone into a motor before.

After the war, these motors can
be sold to manufacturers of
peacetime products,

That is why we are telling yon
about them now.

You may have need for such a
compact, ultra-efficient source of
Pﬂ“’cl'- "-:I-l}u m&}" l]ﬁ a-].'l].ﬂ‘ to use
the kind of engineering thinking
that developed it—or the pro-
duction technique :
that builds it and
about 250 other
Lear Products.
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WORKERS! WHO SUFFER

‘FACTORY' ITCH
SKIN IIASIIES

Famous
Liquid
Promptly
Relieves
Torture!

First applications of wonderful soothing,
highly medicated figuid Zemo—a Doctor's
formuly — promptly relieve intense itch
and burning of simple skin rashed, Eczema,
Psoriasis, blemishes and similar skin and
gealp irritations due to external cause.
Zemo also aids healing. Amazingly sue-
cessful for over 35 yearal

‘(Clean, stainless—invisible Zemo won't
show on skinrFirst trial convinees! Keep
a bottle at your work, too- 3 sizés, Buy

Extra Strength Zemo
for stubborn cases. ZEMO

® Wartime reséarch, engineering and
actun]l use in bpttle nreas, assure your an
imjaroved HULL AUTO COMPASS [or geosl-
war driving, Remember the nomoe—BULL,

HULL MFG. CO., P. 0, Baz !II'D!
Warren, Ohio -

BUY BOMNDS
Axsure
Democracy’'s Future

CRAFTSMEN—STOP RUST WITH

® FIENDOIL @

Protect toolls. clean and coat them with this amti-corrosive

favarnd for years by gun and tachie users. Get ik now at your
Sporis oFf Hardware Stare,.

2 oz. Bottle —35¢

McCAMBRIDGE & McCAMBRIDGE CO.
Baltimors

e ————— e
TRAILER BUILDERS' PARTS GATALOG

"n.-: Ll smve you miondy om everything. Largest

lotn trailer bullders' EunDLF LS TEL

i 1l ated. Muember THATLER COACI

'_".!1"'[ ARS0C.  Hend Il for paris ealalog.

Comalsts Plans and ATIOMAL TRAILER anIPIII:HT Co.
Building fagrualions, #i2  T19 M. Sreenth 5, ilwaukes 3, Wis,

——HEW EASY W.ﬂ.?‘
HEE 'Iﬁl |~|Twl ItnTFrTrlJ‘rT:':ll m' Tﬂmihfnn.'lrhrd lu|1-I

moalural Fu FlachkiongLpul Imterinis, Threwsd, Tins
L I-

o, F:Ic!u. i|.|'-.|.|I 5 il O l| v Materials,
Hooks, #ic. Simple step-byoaten | cagtly followed,
SEND NO MONEY "" ! ‘,*. g
bill, check or money orde v -.: o e Fp. Satisfaction
ptarantesd o Masey [ack, Frea Or It
TACK-L-TYERS, Dapt. 5!}2 EVANSTON, ILL.
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"Off Again-On Again” Railroad

(Continued from page 5)

n “green"” track for a year or more until
it has “settled,” auto-railer operation is
feasible immediately after the road is built,

Such a railroad utilizing ‘wooden tracks,
floating bridges, and wooden trestles, con-

‘necting “existing railroads and highways,

when" practicable, can be built_for only a

s fraction of the costof % steam rail-
e

Its locomotives and othér equipment

. ‘cost'much less than a steam train. Yet, the

rubber. tires will offer suth traction ‘that
the ‘auto-railer locomotive can' pull much
heavier loads in proportion to its weight
than can the steam locomotive.

‘No military railroad has been built in
Alaska because of the lack of steel rail, steel
for locomotives and for cars, and because

of<the difficulties of construction. The
auto-railer will Fequire no steel rail though
it will'need a stégl angle iron on the inside
of the wooden rails as a bearing for the
steel pilot wheels. TIts freight cars will be
built of plywood without making impossi-
ble démands on our steel supply.

The Federal Government has charted
three routes upon which could be built
highways or railroads into Alaska, All
three of these routes could ultimately be
used for auto-railer railroads forming a
network of cross lines tapping the various
resources of Alaska and running into Can-
ada and the United States. These could be
built at a minimum of cost.

The Arctic will be a new frontier to ab-
sorb the restless energies of millions of
men released from the urgencies and
wastes of war, It will be a major military
and air establishment for the United States
commanding the North Pacific. It will be
a way station to Russia. It can be a teem-
ing hive for industry and commerce,

Alaska, the gateway of the world, will
offer opportunities such as inspired our

* fathers in 1849. With a great growth in air

transport, hundreds of airplanes will leave
Alaska every day loaded with merchandise
and passengers for all parts of the North-
ern world. We must have railroads to sup-
ply these airplanes en route, and at their
termini in Alaska, and to supply the raw
materials that will be fabricated there in
factories for foreign consumption.

Onece more our horizons will be lifted
and our frontiers advanced. Opportunity
such as we never dreamt of during the past
fifty years once more knocks on our door.
To our boys being beckoned by opportuni-
ties for the development of Australia and
China, we can also say: “Go northwest,
young man! Go Pacific Northwest!”
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Ingenious New

Technical Methods

Presented in the hope that they will
prove interesting and useful to you,

Beryllium Copper Bites Into Steel

It is an old saying that when a dog bites a man it is not news,
but when a man bites-a dog it is news. That being the case, it is
certainly news when copper bites into steel. Copper is, of course,
one of the softer metals but when 2 per cent beryllium is added to
copper, its characteristics are changed. The alloy is heat treatable
which explains the remarkable strength and hardness. Hit a chisel
made of Beryllium Copper with a hammer and it will bite into

g 7 4 i fal rerdis covar
steel without dulling the edge. Tools made of Beryllium Copper *.A.“..':'::“‘M.E““L*w. Today

this con be done by adding 1o coppar

are non-sparking and therefore are used in ordnance plants, oil . Gt sage-of harylliom

refineries and other places where explosions may occur from
sparks off steel tools. Tensile strength as high as 200,000 lbs. psi
can be obtained with Beryllium Copper; hence, it is used for many
applications where resistance 1o high loading and impact fatigue
are important, such as airplane motor bushings. Most of the critical
springs and diaphragms used in aviation, Navy and Signal Corps
instruments are made of Beryllium Copper because of its reli-
ability as a spring material.

We hope this has proved interesting and useful to you just as
Wrigley's Spearmint Gum is proving useful to millions of people

working everywhere for victory. :I;I | on u:-:mn mml on < ul:::
that doss nel produce |p¢|d':r|. an o=

You can pget complete information sential when werking noar highly
about thewe tools from the Beryllism combustible maloriols.
Corporation, Reading, Pennsylvania, X-67
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POWDERED METAL /42

.« « . and, SPEEDS

FROM POWDER
TO GUN PART IN

22 Sotod!

( 200 TIMES FASTER ]

From metal powder so fluffy that a good
; ' puff of breath will blow it away, Chrysler
- Corporation is today turning out parts of
- / most intricate shapes to precise measure-
" ments. Some of them are actually so tough
' that they will even cut glass.

Back in the late twenties Chrysler Corpo-
ration Engineers developed and its Amplex
Division began to produce heavy duty oil-
cushioned bronze bearings. The experience
gained in this interesting and economical
way of manufacturing is now saving precious
time, strategic metals and releasing machine
tools and men for other war work.

Chrysler Corporation produces hundreds
uf ﬂmusands of powdered metal parts every

month for the Nation’s superior
weapons of war,

WAR BOMDS ARE YOUR
PERSOMAL IMVESTMEMT
IN VICTORY

CHRYSLER

AMPLEX « PLYMOUTH - DODGE
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tuidd SUPERIOR WERPONS

/" Powdered Metal Parts Save
Both Metal and Man Hours

This anti-aircraft cannon
uses 106 different, solid or
oil-impregnated parts made
from powdered metal. Over a

: 12-month period, the use of
powdered meta] parts on this weapon instead of
originally designed solid metal parts, alone re-
leased 8,000,000 man hours and 1,250,000 pounds
of metal for other war tasks. As an example of
metal saving, a 20-pound part requires only 20
pounds of powdered metal; whereas, in standard
manufacturing practice, losses in machining some-
times range from 20 to 75 per cent.

. Oilite Solves Many
Lubrication Problems

Self-lubricating Qilite
bearings in engines and
controls, help fast
- climbing aircraft get
“upstairs” in a hurry, Functional problems caused
by quick and extreme temperature changes from
ground level to high altitudes are often solved
through the use of countless Gilite bearings which
are practically "fool-proof” in operation. Some
bombers contain more than 2,000 powdered
metal parts made by Chrysler (,Drporanun

WAR PRODUCTION

New ond Fine Degrees of
Precision are now Afttained
Chrysler Corporation pro-

g-'g ‘| duces, in quantity, microme-
i ‘{y' ter frames, tool makers’ wee
E'F?r J\ blocks harder than glass,

gauge units and other instru.
?- \ ments capable of accuracy

\ greater than one ten-thou-

sandths (0.0001") of an inch.

Making such precision instruments was formerly
a slow, painstaking task. Now they are "pressed
out” in a matter of seconds, 75 per cent complete,

Big Parts Developed
for War Machines

Engineers, metallue-
gists and powdered
metal production men
of Chrysler Corpora-
tion have definitely
disproved the belief
that some large and
heavy parts could not be made from powdered
metal. Where a part weighing three pounds was
a pre-war maximum, Oilite bearings twenty times
this size are now being made.

From Peacetime Research Have Come Developments

that Solve Many War Production Problems

Remember the days when you could first forget abont
oiling the vacuum cleaner or refrigerator or the clutch
bearings on your automobile? ‘This was only the starting
phase of great development in the field of powdered
metal manuvfacturing, In its produoction of many thou-
sands of different war weapon parts, Chrysler Corpora-
tion, a pioneer of beavy duty and lerge powdered metal
units, has brought a fast, economical metal-and-manpower-
saving means of manufacrure to major war industries.

Tuna in Major Bowes every Thursday, CBS, 9 P. M., E. W. T.

DE SOTO -

FEERUARY, 1044

CORPORATION

CHRYSLER -

AIRTEMP
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THE ENGINE THAT IS
ALWAYS THERE

AHisnn-Pawercd pIa.n['.s have been called upon

in every major engagement in which our
Army has taken part. * They have
had a hand in every great land
victory to our credit. *
Allison engines always
— for dependability
'trrtrsenen g B : : ,,. . and brilliant per-

formance!

Every Sunday Afternoon -y
GEMNERAL MOTORS SYMPHONY
OF THE AIR— NBC Nerwark

LIQUID~-COOLED AIRCRAFT ENGI

m < | KEEP AMERICA STRONG

DIVISION OF BUY MORE WAR BONDS - |

-

POWERED BY ALLSON: B

P- 38— Lightning = P. 30— Airacobra
Pgo— Warhawk = A.36 and P-gr = Mureng
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THE COLLAR

. 15 ELASTIC,
HE MNUT CAN RE
USED TIME AND YR
TIME AGAIN

WHY DO WE SAY

““ELASTIC*?

This is an Elastic Stop Nut.
You know it by the red collar.

That collar iz plastic—and
elastic.

This is why the Elastic Stop Nut

is different from other nuts.

When this nut is put on, the bolt
threads press into the collar. It
more than fits—it squeezes.

The nut can’t wiggle, turn and
loosen. It locks and holds tight
—anywhere on the bolt.

Being elastic, the collar “comes
back™ after the bolt is removed.
So Elastic Stop Nuts can be
used over and over again and

still lock.

FEBRUARY, 1944

Billions of Elastic Stop Nuts
are being made today. And to
our knowledge, not one in a
million has ever failed.

After the war these self-locking
nuts will make hundreds of
things you buy safer, stronger,
more durable. So watch for
that distinctive red collar—it’s
the mark of these unusual self-
locking nuts made by Esna.

ESNA

TRADE MARK OF

ELASTIC STOPF NUT CORPORATION
OF AMERICA

ELASTIC STOP NUTS

Lack fast to make things last

Unlan, New Jersey anid Lineoln, Nebraska

WHERE ELASTIC STOP NUTS
ARE GOING NOW

There are more Elastic Stup Nuts
on America’s planes, tanks and
naval vessels than all other lock
nuts combined. More than 12,000
of them go on the P-47 Thunder-
bolt. Two important applications
show in the picture above,

1. Just four Elastic Stop Nuts
fasten the fittings that hold
each wing.

2. Just four bolts held secure
with Elastic Stop Nuts fasten
the throbbing 2000-hp.
Pratt & Whiiney engine onfo
the ship.
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KEEP OLD LAWNMOWERS CUTTING

with the IDEAL LAWNMOWER SHARPENER

PERFORM A REAL SERVICE

Keep lownmowers in service on the home frontl
Old lawnmowers, like other household equipment,
must continue to lost so that vital materials can
keep flowing to cur armed forces. You con keep
‘em sharp . . . make old, dull lawnmowers cut like
new, and make money too, with the Ideal Lawn-
mower Sharpener,

Easy lo operate, no experience necessory—just set the mower
few simple adjustments, the machine
Sharpens like magic lo perfect edge in just o few

minutes. Write today for complete details.

THE FATE-ROOT-HEATH CO.

1244 Bell Street, Plymouth, Ohio

FOR COMPLETE CATALOG
BUY WAR BONDS ... AND HOLD

in the shorpener, make o
does the rest.

SEND

% NO EXPERIENCE NEEDED
* EASY TO OPERATE
#* KEEN EDGE IN 20 MINUTES

THEM!

—-\ UTILITY

TAPE

Mol

BETWEEN YOU
and THE COLD

New pliable plastic
stops leaks, saves fuel.
Weatherstrips windows,
doors, baseboards—
caulks casements;
makes packing, gas-
kets. Also plugs leaks .15"

around bathtubs, sinks, tmlets. etc. |

EASY TO APPLY \

Unrolls like ribbon. Just press into place and it \"\
slays put, Does not crack,chip,dry out or shrink. %

About B0 L to a roll. At
stores, or $1.25 prepaid ($1.40
west of Rockies).

Send for Circular

—am STOPS THAT DRIP

A sure cure for condensalion drip from
$1.90 for 1 gal.

tanks, pipes, walls, ceilings, etc. A
with brush, trowel or npra; At alnnﬂpg
prepaid (52.10 west of Hockies),

Write for Free Circular
J. W. MORTELL CQ., 522 Burch 5t., KANKAKEE,

:Tﬂnr vou smw it in Popular Mechawnicsf

ILL.
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V [ V-2 V-3]
Hex _pnaat] e ”m"
Thrtad IO =S IN L
Thoead Lesgth | 75, | 74, _!_ -'::: i
Actual Sire V-Plug Weighl, Giamy E "

Champion spark plugs for model gas engines give the same
dependable performance as their larger counterparts.
Sillment sealed. Sillimanite insulator. Alloy needlepoint
electrodes for easy starting. One-picce consiructon. -

CHAMPION

SPARK PLUG COMPANY - TOLEDO, OHIO

ONE-MAN SAWMILL LEssti
—""

Makes Turn Treeds [Inta slunﬂ

ke i ¥ By Money with a

Shingine,
Lath, Ties,
Crates, Al
Farms Lumber

LEAW Ma.:HlN:HY co.
Kansas City ¥, Mao.

BE
Depl, 1811-E, IE4T Wa

prei nil b
I-'TSMAH 1|'I'I;I-|:III:I SERVICE CO.
%, Mary b, Dept, A-43, Chicsge §, BN
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swing Qv Carriage - O4"  pour Bed 1g1 1o 38" contert
i ang

”'sspi‘lﬂ" a8 1o 2073 RPM
pe i

pEMSED SPE
108"

. = FOR I
hpcedlO72 INVASION o

Enemy industry knocked out . . . cities de-
vastated . . . a broad, safe path for invasion forces — all
stem from the precision production of the United Na-
tions. In war plants throughout America, Atlas Tools and
their operators are making an important contribution
to victory — the vital precision that is the key to the
superiority of our weapons!

The Atlas Lathe is one of the best known
of the Atlas machines behind the guns. It's a favorite
in production centers and in mobile machine shop of our
armed forces. Compact, rugged, accurate, it has turned
out millions of the parts that make up our tanks, ships,
guns, and planes. .

When Atlas Tools are again avail- |
able without priorities, remember their war [\ _

production record and all it means in helping qm

us build better tools for you.

DRILL PRESSES

+ BUY WAR BONDS NOW * J
o
FOR A NEW Uita SHOP

AFTER THE WAR ATLAS PRESS COMPANY

~ 243 MNORTH PITCHER STREET L KALAMAZIOO 13D, MICHIGAN
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o’ I Tune Up Your
Heating System
for Winter...with

SMOOTH-ON

ON'T put it off. Stop

those leaks—seal up
cracks—tighten joints—do
it promptly, easily, effec-
tively, inexpensively, with
famous Smooth-On No. 1
Iron Repair Cement. Fa-
mous because professional
repairmenhavedepended on
it for close to half a century.

N

Now—when getting new
equipment is out of question
—get your furnace, boiler,
hot water tank, piping, ra-
diators ready for the cold
weather ahead. Don't wait
until trouble starts,

Any householder can use
Smooth-On. No heat re-
gquired. Goes on like putty,
hardensdependably. Willdo
countless other home repair
jobs—tightening loose fix-
tures, handles, serews, bolts,
knobs, pulls, casters, ete.
Your neighborhood hard-
ware store sells Smooth-On,
Keep a can handy for emer-
gencies. Buy in 13-0z., 7-
oz, or 1-lb. container from
your hardware store, or, if
necessary, from us.

FREE

HANDEOOK ON
HOME REPAIRS

40 pages of simplified Instruc-
tions, money- and time-saving
short cuts. Pocket size, 170 clear-
cut diagrams. Handy index. Send
now for your copy.

= m=m==MAIL THIS TODAY ===
= 1 Smooth-On Mig. Co, Dept. 37,

570 Cammunipaw Avenue, Jersey Clty 4, W, J.
Yos—please mall me my Smooth-0n Mandiook,

i Numie

41 ncddress...... WP
I

g . = cmssmEEsEEs

Doil wztfi SMOOTH ON

Soy you saw it in Popular Mechanica/
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110-VOLTS AC fz0m Cisieat

with EATQO EKONVERTERS.
piandard 110-v AC from 32, 110, or
220-v. DO, Good deliveries on sizes
8680 threugh 1500 watis on priority
apders,

Good deliverios oa 6, 7%, 10 & Z5 KW
ACD generators. Migr's of motor genera-
tors, frequency changers and high fre=
fuency gencrators.

KATO EMGINEERING CO.

35 Elm Street, MANKATO, MINN., USA

s anel Peapy -Pal
uu-nu. GARDEN TRACTORS
® 1 to O H.P. Circularas on request.

War limits produetion
- supn!y repairs for all SHAW Tractors 5&11] in our
40 years in business.

EUILD YOUR OWN RIDING /
TRACTOR—"“WAR H'I.'IHSE"

using old auto parts, 'puwr:l:'nd by 2 H.P, or
larger ajr-cooled engine; or walking type
Garden Teactor L5 o 3 H.P. as shown; o
convert truck of aute inie Farm Tractor,
Each will plow, cultivate. Plans for building,
in one day, nny one of above, postpaid for £1.00
{state which wanted) or all 3 for £2.00, Money
Back Guaramtes]

SHAW MFG. CO., 4502 Front St., Galesburg, Kansas
— OGHG North 4th SE, Columbus, Ohic EE——

4-PJ!.EI[ET5

110

Burpes"s Seed ﬂllllIl Fr‘-—ﬁn‘m I.hd
Vepetablea for your Vietory Garden.

R BURPEE CO.

PHILADELPHIA 32, PA. or CLINTON,

* IDEAL NAVY GIFTS *

Mew — Hlue or Hed ©
Hwnoe Bet Navy rinx.
in mift box, E10.0

Sinto Elnp:er Bize :1.'n|.l.

IOWA

Ma, slane color wanbed, NAVT LA

3132 PIN. (Right) Gabd m:m,

Heavy E2.50; 10K Bolid Gold, U. § N, PFIN
Steriing B5.00, Piciuires  actal Mo, 357
EHE size. Prices Ineluds 109% federni tax and
LY oo X postage, Satisfaction Fuaranteed.

1

o Send for Service Jewalry L'd'rﬂln-. Freas
HERFF-JONES-CHICAGD, INC, Mfe. Jewslers, Depl P, 32 W. Randolph, Chicagn1

 AUTO ENGINE SPEED CONTROL

')GOVERNORS

Give consiant speed to any auto or
truck -eni:ln:. when used for power. Fully guaranteed. Simple
instructions. Oil ring bearing 313.00. Ball bearing £19.50.

Prepaid. Also additional earburetor hutterfies. In Montreal,
ThH4E Wiseman Si. Latin Amer. East Asiatle Co.  Free
eireulara.

CANDEE, 2641-M 5. Hill, Los Angoles-T
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% ONLY FIGHTING DOLLARS COUNT .

+ » BUY MORE BONDS

——
Pl

Lovely Pin-up girls a-plenty...but barrack
walls can't hold all the pictures a soldier sees.
Beyond are other scenes.,.perhaps of that
winding inlet, blue and silent. .. the big grey
rocks topped with pines against the sky...
the bass that smashed and fought like fury...
“Man, ob man . . . when I get back!”

In fox-hole or gun turret. .. or at bench, ma-
chine or desk...we all have our “pin-ups”.
Things we've enjoyed before and that we're
going to enjoy Mental pictures that
to each of us satisfyingly symbolizes the free-
dom that America is fighting and working for.

FEERUARY, 1944
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2 » " ”
@ Pm-m...we all have them!

- The fine motors that now go, and which for
more than two years have been flowing from
the Evinrude plant to all branches of our fight-
ing forces, are designed to speed the day of
Victory . . . when pin-ups can become realities.

EVINRUDE MOTORS, Milwavkee, Wisconsin

EVINRUDE f
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KEENER ,
safen, FASTER

[

No other knifo at an
price has all the rie
features that make
X-ACTO the nndisputed
first cholee of model
makers, Ita mupers
keen, surgical - glesl

hindes  [(just re= p
blnde tore-gharpen)
and the scientifical-
1¥ shaped hlades in
evight siyles, give
the craftaman the
moet versatile teols of his
whole outfit. With these

amazing knives, wyon increase
oulput and improve accuracy,
KIT MO. &2-Double  KIT MO, B2—Fumished
dfon. " 15" @' AG B, 3 bandles i3
; ados & fi
Hadex, ... sﬂ-ﬂ'ﬂ W 7y i a %‘
Ch@iL, .. o L u

with yo -]
b A L T T

X-QALCLCI knife

_ RE-blade to RE-sharpen

=NIAIT

At le Hubhy Dealer's Hardware or Dtp. Store
AANELAARLTLAAR AR R

¥-Acton Crescent Produets Qe,, Deph. PM

daQ-4th Avenut, Maw York 16, M. ¥,

Hann] LACTD £k &l Feslnee FREE 03 pagn
el 1

..I Ko ATTO dosired

W

0 Tty Eons oM’ 50;: :;ltniid"' Lo
WO 0.0, LA
Havn portage -l-'ng l:-l:l-sl'l-

fees by ressitiing with ordes
Mame. , ... A

EW! FREE!
CATALOG

RADIO AND ELECTRONIC
COMPONENTS AND
EQUIFMENT
.. last-minute listings . . .
hundreds of items. .. for
schools, government and

N eaty!. N

I'l‘Ii!iTl:lr:,I services, war plnn!s,
laborataries, ete, MAIL
COUPON TODAY.

YLAFAYETTE RADIO CORP.
§01 W. Jacksen Blvd., Chicaga 7, lil,, Dept, P-2 l
Please send me a FREE copy of the new Lafayeiie

I Radio Catalog £94. I
I.hs'.ime. ........... o o l
Address T O R I
ll:'f.ry S 1 TP P P - I
-—H--—--—-----------J
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Fuse Puller — Circuit Tester

TESTS 110-250 VOLTS

When motors sl::inl'll] lights go ont, this teol quickly
LOCATES DEAD CIRCUITS and gnfely re-
moves blown Fuse. The Star Test Pocket Plier is made
of o Transparent Plastic having in onae of the legs a 14
watt glow lamp in series with a reslstance and can be
used to teat 110 to 250 volis cireuit. The Plier will pull fuses from
10 to 100 Amperes. Thousands of Electrielans find this tool handicr
than Test Lampe, Price $2.75 each without Leads, £1.50 addl-
thomal for Leads, plus 10e postage. Can be obtsined from General
Electric or Westinghouss SBtores or directly from us. Order NOW,
STAR PLIER CO., 233 Canal Bt., Mew York 13, M, Y.

BURN YOLUR NAME ON TOOLS
WITH THE

ARKOGRAF

PROTECT YOUR TOOLS FROM THEFT
Write with elertricity any pamncy deslgn on (ke
£sl mno finest toobs and insfruseenis o= sny meds
hb;a:rklu I;'-: :u:-lu' whl_:t- pen oF :nnr:. 'J':Ih-bu-
(1 u e AT Lis £ B

nlllﬂll I!\!..E I-IF::'T"# ik & un:

paid An
e B Sl P i fodan

0. D, WOOL BLANKETS (USED)
McCLELLAN SADDLES (USED) .
Y. 5. ARMY PUP TENTS (USED) . . » 3.
E;'I.F‘P:t EB-H.I:!' hﬁrmy 'I.I:tliuan y h.-t': ‘w-i’l:
302 The. . 10 o ARG Ber BAlr Wit
Thousands of Other Bargaing in Military Ouidoor
& Sport Goods for Huenter, Farmer Soout an.lj.n‘
fior Y1-pa ge catalog rerurned with Brstorder,

A and N SUPPLY CoO.

4734 LESTER 5T. RiICHMOND, VA,

FUN AND PROFIT FROM
YOUR HOME WORKSHOP

New 1944 “WHAT TO MAKE' is now rondy,
One of these books 1s issued each year and
. Is mn reprint of articles which have been
ublished In our “Craftsman" Department,
undreds of ideas that can be used aro
youf home workshop In one handy, 224-page
volume, Get book from your Newsdealer
| or send Sl ta

POPULAR MECHANICS PRESS
# Dept. 518, 200 E. Ontario, Chicage
Always write your name and full address clearly when

answering sdveriizsemonts,

T

&

A REAL Money Maker

for farm or factory. Uses
cheap liquid fuels. Pays for
itself out of savings.

MAKE MONEY

Start a wood saw-
ing business — turn
spare timber into cash. Factory prices;
cash or terms; FREE Catalog.
WITTE ENGINE WORKS

1600 Dokland Ave. KAHNSAS CITY 3, MO.

POPULAR MECHANICS



Here’s a handy collection of technical dope that
makes it easy to do finer work, faster, in your

Homecraft Shop

Practical material, arranged for quick reference,
helps you master more tools and operations . . .

instructions on firting), Standard
Wood Mouldings, the Lathe Index-

: " Homecrafters all over the country

have given a rousing welcome to
Batch No. 1 of Delta Craftsheets!
These 30 fact-filled sheets from the
world's leadinﬁ maker of home
power tools, add to your skill, hel
preventwaste of time and material.
Sheets are reprinted from The Delta-
gram, the magazine for home crafts-
men. On heavy paper, with the back
blank for nooes, they are easily re-
© moved from the handsome ring bin-
der for use at the bench.
At Your Fingertips!
Here i3 har -Eﬂﬂ.ﬁﬂ.ﬁ ma'feri:l that
usually appears only in expensive
ks, arranged for quick, easy ac-
cess E:Iping you tarn out work chac
marks yOu 45 an expert.

ing Head, Types of Hinges (2 sheets),
Yavout Probloms, and |

. and many others.

Tables and Charts
Included in this Baich of Crafisheets
are valuable cables and charrs, such
as: Speeds and Lubricants for High
Slntd_ Taps and Drills; Basic Thread

imensions and Tap Drill Sizes;
Common Wire Mails — size, length,
auge, ete. ; Tables of Cutting Speeds :

ount re Size for Cap Screws and
Machine Screws, etc.

Add to your Library
These Craftsheets make an important ad-
dition to your home workshop library,
one that grows even more valu:l:rc
a3 additional batches are issued.
You may order the binder or the
sheets separately. Bur for permanent

For example:
I Batch No. 1 you find a sheet show-
ing how t0 compute pulley speeds,
complete with examples and diagrams.
her sheet shows how o cut

nearness and convenience, we suggest
that order both.

Fill out the
coupon and
mail ic roday

Batch No. 1

; }nitmﬂ! ugmHem_xd for figures having  with cheir,

= rom 3 to 14 sides. money-order,

4} Sp}ﬁ;r%umfshceﬁ -::u:ll Shaper K'lijvg_ or mmps. l}" Dﬂh‘ﬂ

- L4 est for ELals, aper urn- TOmpL= &
= oy = S_?tnv‘e:r Mtﬂuﬁd. dﬁpillq;c:ﬁ_-:n lj-[ o fs:iﬂ! Craftsheets 25
| . =Fiiile wirer cad, rasive . g
boras : Disks (with fable for selecting and  livery. = Ring Binder 50°
0. ,] — [TEV¥S Tear out and mail coupon today Total - - 75¢
ﬁ"'ﬂ"ﬁ-{' T T T L T
k"l - 1 Editor, Deltacraft Publications HM-7
THE DELTA MANUFACTURING CO.

G81B E. Vienna Aveoue, Milwaukee 1, Wisconsin

I am encloding. ...rermmmmmam s

Barch No. 1 of Delta Craftsheets oaly........
Ring Binder for Delia Crafisheets...................50¢

[0 BOTH Barch Mo. 1 and Ring Binder. . T5¢

MName

MlL’W&U’KEI—:
Power 1ools [ ARG i -
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DAMN THE BOTTLENECKS

THASE SARK NIG 1L & FAT orr,

AND YOUR OWN IRON

- | Does o perfect job of steam
* % Making S e 4 g
Sl Coliiie pressing in Ilﬁ? a jiffy with
Mounted | U lflfdll'lﬂﬂf irom.

Wheels and
small Grind-
ing Wheels |
= maintain-
ing the highest quality—shipping orders
promptly — this is our job, our battlefield. COSTS DWLY #6c AT NOTION

With full WPB approval, we stopped making all large == e T
slzf’u- and fixed our sights on wheels 3 in diameter and A AND HOUSEWARE COUNTERS
under.

We worked around the clock, 24 hours a day, and in a
short time were able tofill orderson time—And, our cen=- |

I.I[':cl‘ Luca:_:crn cuts l:-II‘I'IEI :in tra\r:lslth WEADD — - |

ay, there is no waitin it

the dAnﬂy-Naw E at nur‘ i "‘% SEI.I. EI.EGTHIG FE"GER
ead, we are goin 5 :

shodl = "o B TR 6198

Handee Tool of 1001 Uses and . B0 ,E_u"-‘ -3 foele dealors or dirser  Halesmen s]’!

Hi=Power Glillllll‘l- ure still avail=- \ l-“ = make op to $188,684 mﬁ EFDSE.

able to all who have priorities. ’\\‘ i:‘m‘i Good l'rwlﬂl'&ﬂ?g“r $3.00,

GHIEEE:J "{v ‘;'I 'E'ET‘;’;I FG. 60." o | 2047 Lelay Bids., Minneapolis, Minn.

| |
108 5. ABERDEEM STREET, CHICAGO 7, ILLINDIS = = . c RAFTSMEN g-’fer thea

BOOK OF MATERIAL, SUPPLIES

P & TOOLS...5TILL AVAILABLE

Full of valusbla hisis u-d ahart eiils :pl.u. n.l.-l of m #iif
rlilagly complets led of materi -I?-
ety Tisetleatinn Paog and Chat u! oner .
In Natural Color plos foll soluer showing of over
Berilien |n mattical colir. Hand saly Sl dakp o
! el lrhwh i tedmnded on Areg nni-lr of &
Faking this valusbls menwead sost you wething
ALBERT t-'ﬂHI-TAH'I'I-HE B IDH I
TP, East 13510 Hew '\'H-L Faw Werk

WANT m permanent busl-
nags  prolession of your
own?  Then HBECOME A
FOOT CORRECTIONIST.
Earnings ja  this greatly
needed profession runm as

high as ES0-5100 weekiy alier & few weeks home tralping—
wot modicel or chiropody—no further capital needed, oo goods
to buy. 47ih year. Write for free bookiet.

&tephensun System of Foot Correction
28 Back Boston, Mass.

MANY NEVER
SUSPECT CAUSE
OF BACKACHES

anteed. Got into
This Old Treatment Often
noow ,—ihore i | Brinzl H-HPPI’

|
of BusiBess: GurnE wrarth Many gufferers relieve nagging backache quickly, once

nnd he nll he big m | they diseover that the real capse of their troubla may
which iz sure o when the War is | vl be tired kidneys.
Send coupon today for IJE!i I LAN—no obligation, o | The kidneyas are Nature's chief way of taking the ex-
e o e cess acids and waste out of the blood, They help most
"""""""" people pass about 3 pints a day.

Ibﬂw:.pnn,

Shows how to Start o Good War-Time
Business with a Big Future

There fte hisfidred
anwa I yor
ity that need
i |. repeatedly
hax i ORI

terd, fi ||||

of

f o by

‘|'|aI|| il }:' ¥ Atl=
tomatic S |'||1| ¥
an  file saws faster
ond hetter thon the
st hand  filer and

A 1~|n|1 ||r
calar, Mo special pris
orily  appliention pe-
ikl e l—alal very guars

FOLEY MFG. ﬂﬂ, B MMEAPEE TS o e iR, When disorder of kidney function permits poisonous
" 2 matter to remain in your bll:rud, it may cause nagging
emse send FREE PLAN on saw filing businens. backache, rheumatic pains, leg paing, losa of pep and

en getting up nights, welllng, puffiness under the
"""""""" e sia cyes, headsches and dizziness.
P e Don't wait! Ask your druggist for Doan's Pills,
MRS © ovvvr e rinms vsaens Lot 0Bk et t succeasfully by millions for over 40 years. T]:u:g' Iup-
py relief and will help the 15 miles of kidney t.gbu flush
Say you sawe it in Popular Mechanica! out poigonous waste from your blood, Get Doan’s Pills,
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AT LAST/

How You (an BLAST OUT

l‘—jl—-‘I

|7/

© e e R AR R e
et e by TR (i P
y .'_4'-:.‘-'1"-"‘ P

2 apwininiin 1oL

ﬁ'.".' E%F[ti IE‘IIE‘I:I’I-

Family size, Tl4-ft.
length, $3.95.
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CLOGGED, DIRTY DRAINS

Clean Them Thoroughly With
CARTER

WATER PRESSURE DRAIN CLEANER

So Easy to Use. The minute you notice a slow-
running drain put a Carter Water Pressure Drain
Cleaner to work. Cleans out filth, corrosion, soap
curds and other stoppages in double-quick time!

Uses water pressure to clean drains, and oper-
ates on an entirely different principle from any-
thing you have ever seen. Simply attach and it
works automatically. Has no moving parts. Uses
no caustics or other dangerous chemicals, Good
for many years of service,

Get Yours TODAY—Designed for use on
lavatories, toilets, kitchen sinks, laundry tubs,

bathtubs and basement drains. Housewives are
delighted with the wonderful job it does. Indeed,
any woman can use it. Get yours today. Ask your
neighborhood dealer or you may order direct
by using the coupon.

ONTHANEK-DAVIS CO.,Dept. PM, Des Moines 9, [a.

UARTEL

WATER PRESSURE DRAIN
(PENAT pa BT

MAIL COUPON TODAY!

Onthank-Davis Go., Dept. PM, Des Moines 9, lowa
D I enclose $2.50. Send me Carter Drain Cleaner with 234
ft. length.

I enclose $3.99, Send me Carter Drain Cleaner, 734 fir
length.

'----- --------------------h----I---;J
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Photographs Prove
What Wﬂox Does

.I'
i
o
T

The dense, 100 % graphite treatment of Burd **Graf-Flox™ Piston
Rings insures a smooth, polished eylinder surfrce. The exclusive
seli=lubricating fenture reduces friction regordless of hent, adds
life to rings, pistons and eylinders. Burd “Graf-Flox'* Plston
rings are pell-sealing—require o rup-in,
and power—aave gas and oil.
the speedway, Burd “Graf-Flox™ Rings are now proving them-
selves on land, sea and in the air.

BURD PISTON RING CO., Dept. PM, Rockford, NIl

COUPON BRINGS HAND BoOK FREE[NITA

reslore compression

BURD PISTON RING CO., Dept. PM
Rockford, Allinsis

Serdl me “Servicemen's H
wpRt-por kel CAr-eeOTEY  Fecund
information of *bGrad-Flox'*

Handiooh'' and
book as well ak
phton ringes,

.
IMm:u:-............................,.......
W e R S R T
1
= N BN v v sassnin
-

WELDERS MICROMETER

Every WELDER Should Own One!
Aggurnte exlibration of BUTT and FILLET TYFE

WELDE. Checks sizem of romvex of romcave fillsts,
aleo pergmdsible toderanes of butt weld reinforeemente.
Elimlnates rjectin mvoe  time and  elecirodes,
Pocked aloe prechsbon instrussent of ehremiom plaisd
#hiel with dimsensivaal reading in clesr print. Send
tor descriptive Literaturs which confalng Welding
Syimibal Chart valuable to svery walder. 18" Fres.
CHICAGD TOOL and ENGINEERING CO.
DBapt. I, 145 South Chizego Av., CHICAGD, ILL.

rie Jig Saws
¥ u'|||~-h|n|.h

M[Rﬂm’ﬂws Syrero Devices, .

A265 Bermuda Ave.
Dept. PM-24 Ferndale 20, Michigan

ora 'I|r|r| ng to
-mavide
Runs,
s eff-
v Tor
¥our peacetime
= .lrlThr-"Inn-
Li 4
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Born In the laboratory, tested on |

UTICA TOOLS

ALL TYPES
FC}H MORE TOOL
. MILEAGE

l:-ncw FORGE & TOOL CORP.
UTICA, N.Y. %

UTIC

Prospecls Dear you:
woarkers_ in lamber yords,
stock rooms, WLr

Men of aclicn demmnd
their snug warmth, free-action come-
fort, sturdy consti rl.I|.1I||I'|.

EOMFLETE LIN

Wi rIL Bhirts,
T
far

AT ¥
FREE BALER OUTFIT, 5

VICTOR THBMAS SHDE co,
Dept. V138 W. Wan Buren S5i.

Burpee’'s

" Raf B Flest--Carrot
T I..:'Hu:::;:IB-E:I..;lrlhh unl{s’m“
. Tomato-a llc-Pkt.of eo ks
T of o ach, nll § postpuid o
{ust lie—send dims to
Bierpee'n Seed Catalog Fr
W. ATLEE BURPEE CD
Philadelphia 32, Pa. or Clinton, lowa

SEE BEFORE YOU BUY

HATIONAL ZIRCONW
o0, Dept. 538,
WI-.r-rI-.n-j W. Wa.

3“““ AR(*IUEI.DER

WH For u;;m ar Haarr Work:

Mo rewinding nece
I| ol

“ ?}“ 'LZ%T.
‘-:' : h;mn-t'a.;:-u-l:::- Mimn,

Wik ot

:i'\-l?' Leday Bldg,,

LEJ |'l|‘|" MFG. -I:Cl

The Dennison Handy Helper says:
Wilful Destruction, Plain Misuse

or Careless Loss Has No Excuse

GUARD LODSE LEAF RECORDS WITH

Denmison
GUMMED REINFORCEMENTS
‘ At Stationery Departments Everywhere

POPULAR MECHANICS



There is no substitute for Experience

....in Roping or Outboard Motors

Looks easy —when a good man does it. But just
try hitting the target without experience!

That’s what we mean about outhoard motors.
Cood engineering, pood materials, good service—
all these are necessary to the ultimate enjoy-
ment of outboard motoring, And all of these
improve with experience.

Take service, for instance. Our service depart-
ment, which has been at its job for 20 years, plus
a national organization of experienced dealers
are prepared to give Johnson owners quick, effec-
tive service where and when they
need it. { Excuse us, please, if our
present service for the armed for-
cea means slower service for you.)
i =ms [p gervice as in all other de-
partments of outboard motor
manufacture, there ia no substi-
tute for experience. That iz a
good point to remember—when

' . outboard motors are again of-
pres fered for sale.
A= JOHNSON MOTORS, Waukegan, TIL
llx‘
JOHNSON SEA-HORSES FOR DEPENDABILITY
——————

Do you know what makes this

DURO 6 Jointer
thee madl efficient in cto ficld 7

el G B s 0 A S e o ._'.

The DURO 6-inch Jointer has been acclaimed by men who
use it as one of the finest jointer values on the market! Here's
why: It has many exclusive features such as front and rear
blade gunards, extensions to increase support of work to 607,
fence that eliminates dangerous gap over rear table, New
Dg'fanure Ball Bearings. Cuts to %" depth on material 6°
wide, Has many other unusual features,

SEND FOR LATEST DURO CATALOG...

For full details and prices on the DURO 6° Jointer send
for latest DURO CATALOG using coupon below. Also
lists specifications and prices of complete line of
DURO single and multi-spindle Drill Presses, Circular
Saws, Jointers, Routers, Shapers, Grinders, Lathes,
Scroll Saws, Flexible Shaft Units and Portable Elec-
tric Drills,

: ‘-.-"'-"-

r S
I'l'hthnﬂtull‘rmt-lbn. e
I 2BE3 N, KildereAve,, Chicago. llknolz

Gentlemen: Please send me FREE copy of I
; latost DURD Catalog giving full apecifications I
on new DUROD 6" Jointer and other DURD
I Machine Tools.

|
MACHINE TOOL DIVISION . |
ALSO MAKERS OF DURO HAND TOOLS [r:-ry ................... zm......suu..__!
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A BEDED TO PLAWT I
OFTICAL DIVIZION

FRGM snow 1o sunshine there is no
closed season for Good Pictures. To your
soldier or sailor doing his dury “ower there”
your pictures are the visual symbols of the
things he loves.

"Good Pectures

This 5é-poge bocklet is
ublished by Argus io
ﬁel!p solve the problems of
exposures, lens, films, etc.
Get your copy by sending
25c te Argus, Ann Arbor,
Michigon, Dept. 5.

EVERYTHING in RADIO and
ELECTROMICS for War Train-

ALLIED AARLD " ing, Maintenance or Repair

It's the most complete, up-to-date BUYING GUIDE
available! 1t contains latest “supply daa” on radio and
electronic parts available withour priority for repair and
replacement—plus everything in war training kits, books
and equipment Whatever you need—you'll save time by
gewing in touch with ALLIED first. Send for this big
free camlog today.

RADIO’S FINEST BOOK VALUES

Specially prepared 1o aid radio raining in schools
and induscry. Full of valesble dara. Send for all six!
Radie Formulas and Data Book Ne. 37-752. . 10¢
Dictionary of Radie Terms Mo, 37-751, . 10c
Rodio Circuil Hondbook Me. 37-753. . 10c
Radis Builders’ Handbaok Mo, 37-730. . 10
Simplified Rodie Servicing Mo, 37-755..10¢
Radie Data Hondbook Mo, 37-754, . 25¢
All 5ix Books Neo. 37-799, .7 5¢

ALLIED RADIO CORP,

833 W. Jackson, Dept. 5-B-4, Chleagn 7

ALLIED RADIO

COMPLETE RADIO
PARTS CATALOG

-

Test 0 I.1te s

.« - LOCATES TROUBLE
INSTANTLY in elaciric cir-

cuits, fuses, cut-auls, molors,
radios, applionces. Tesls
everylthing electrical From
100 to 550 volts. Indicates
hot or grovnded wires. Tells
! AC krom DC, For su-

e patior 1o ardinary
* clumsy test bulb,

# PUTS “FINGER” ON THE
TROUBLE SPOT - - QUICKLY

Saves preclous time. Indispensable in ahap
ar home, Has patented safety fealures.
Veiul pocket size with elip. Lifetime guar-
anteg, List 51.50 (Priority AT required)
Purchase through regular elecirical dealers,

L.5.BRACH MFG. CORP.
55 Dicherson 51, Mewark, N I,

OUTLETS

BLI J l..l] THESE PROJELCTS
n. Eaty is bulld. Esey bossll D d Blus=
petnta hiodal "R Dtk W indeadll B0 Medal DAL G0
Mill, 83e. Laws Figure Fallerne—Fonbonsst (Girl.
l'-luhh ¥, Tulip Girl. Hellgnd hz Iﬁe maeh, wll 'l—
tad oot Wik Al mmmy Ericodlisd s, s 100, R

EHHSH!.H‘S H’DDEI. CO., Dept. F.75, | N S, Ilml.- Win

i<t SPECIAL
o .= OFFER
; ;_.:-, % FOR
T = AGENTS

Blus Print 27 =368 ahaws how ta find lenoth

3 of any rafter; find any angle in degrees, frams
Y any polygen 3 ta 16 aides, read board foob and bracs tableos.
o ectagan scabe, rafter Rables and many othor uses. Gan e Scaied
dowri for madel work an well &g full scale frimeng. Alas CRart

¥ :hjllﬂl.rln |:|1>ch|| o n‘rqrnn. for el with Radial Sews, Send 500

in Caoln ™M, O Checks or Stamps, MASDN & PARRISH
EHﬂIH[lItE 206 I.'I H Burdich St., Dept. B, Halamazoa, Mich,
Write for

PUT THIS OTTAWA to work for you
MAKE MOMEY! Wood is walusble.
Dioes more than 10 men. Easily
operatod, = trees—and saws

don’t WoRRY

Why put up with vears of
needless discomfort and
worry? Try a Brooks Auto-
matic Air Cushion. This
marvelous appliance per-
mits the opening to close,
yet holds reducible rupture
gsecurely, comfiortably—day
and night. Thousands report amazing resulis,
Light, neat-fitting. No hard pads or stiff springs
to chafe or gouge, Made for men, women and
children. Durable, cheap, Sent on 'I‘.I‘|I| to prove it.
MNever sold in stores. Beware of imitations. Writa for
Free Book on Rupture, no-risk trial order plan, and

roof of results. All correspondence confidential.
BROOKS COMPANY, 158-C State St, Marshall, Mich.

T¥L JOHAN F. ﬂ.‘\ﬂ-l\l
SHOUUC ARDS St e St

SIGNS b iere EM-H;
W SIZES £ 5
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for
Drilling
Milling
Grinding
Fitting
Filing

Solve Difficult Angle Jobs

Quick, pocurate setups at any angle. End
mlu;'uh:fl. JI.1-I.I:.|H.|:.—I||'ﬂ|: Lloss —welecs
Lo,

lddeal for tocl reams or home
Accurately  machined

nlﬁlu OF Ercavid.
a4 Jawn: Orilers
E}Inm, pﬂurll FALITNES
LT Y I:l.ud fivr. Writle,

Chicags Tool & Eﬂﬂiﬂtﬂ'lhlﬂ-‘
B3G5 South Chicaio Ave.
Chicaga, 1L

- Band Jor Free Clhroular
e 10 ANGLE OFEHA-
TIONE"  describes  com=
phete gives mEny Uses,

#
B

FPREC I_JID“J WORHK AT

éRUSH PLATING OUTFJTS

P for autoparts, reflacters, faucets, bicycles, .
. Mo tanks nlﬂmrr. Free parlicl.-lari.
GUNMETAL CO., AVE. M, DECATUR, ILLINDIS

OHMITE

w Calculator

¥ ANGLE

SEND FOR TH)s
TIME saving

OH m’s Ln

Figures Ohms,
Watts, Amperes
Volts ... Quickly!
Any Ohm's Law
Pmblem solved
with one settmlg
of slide. All values direct reading. (435"x9")
Send only 10¢ in coin 10 cover cost of handling.

§ OHMITE MFG, €O., {331 Flournoy 51., Chicogo 44, 11l
i---—---------.----—--n—---- -

Wonder-Tone NOISE ELIMINATOR A\ -

radio (long, short wavel
;un -l.ur:hmyﬂtlt-!m l-:c n-u" R Lrarting

Class pins, chib and emblems. Finest V5
Mﬂumnbht mﬁ‘ from 55¢ up. Write Y
lﬁ] Duept. N, Metal Arls Co., Rochester 5, K.Y,

CRESCENT TOOLS
Give Wings to Work

ASK YOUR
HARDWARE
BEALER

GRAY HAIR
VITAMIN yov

out In Matural
¢nlur in .-Iluﬁ nine out ul‘. test cases just my
taking one tablet Calcium Pantothenate Vitamin WORE

each day.
Why pay £3.50 to £5.00 :l'm.' the famous “Gray Halr Witamin"'?

llnp -] unul.'\r Just send mame and address. We will ship 100

table 100 uu-u" qu plyl genuine smmdard ouakity Caleiom
r;nmhmm \:'!'r.uul.lu 0.0, for B1.05 plus few conRls posiEge, Quar-
anteed same guality os used in MNotional Tedts ar meney back.

LILEE PROD. CO., 2017 5. Michigan Ave., Dept. 52, Chlcago, lIl.

FEBRUARY, 1944

Even veteran mechanics |
can't be expected to guess |
correct bolt and stud ten- |55
sion . . . Or estimate even |

close to uniform accuracy. |
But with a Snap-on Torgo- |
meter you can hit the speci-
fied pressure every time...

rightmthrmrrﬂtlnch- ound
or foot-pound do it
swiftly and mnﬁdr:mly "Yousee
the pressure as the nut is turned
. easy as reading a watch!

On fine assembly and mainte-
nance operations, Snap-on Tor-
gometers insure precision, elim-
inate the danger of mechanical
distortion. As easy to use as an
ordinary wrench., Available in a
full range of capacities, from 150
in. lbs. 1o 2,000 ft. Ibs,

SNAP-ON TOOLS CORPORATION
KEMOSHA, WISCOMSIN




ANYONE, ANYTIME
CAN MAKE PHOTO-COPIES

QUICKLY

The most
USEFUL

copying method
ever perfected &

FHHTI! COPTER
The accuracy, ease and speed with $55w
which A-PE-CO photo-copies are

made by anyone, are creating hun-

dreds of new users. This modern, versatile, low-
cost method makes photo-exact copies of anything
written, printed, drawn or photographed, Expe-
rience proves that A-PE-CO quickly pays for itself.

LEGALLY ACCEPTED PHOTO-COPIES OF
® Lotters @ Rocords @ Blueprints ® Shop Orders
® Pictures ® Receipts * Drawings * Documents
Same-size copies of anything up to 18" = 227,
Eliminates errors. Baves steno-copying, tracing,
procfreading. Mo camera, in:usinﬂ film or mov-
|ng parts. Any employee quickly becomes expert.
Lowest investment in e%ulpmcnt Use on any desk
nr table. You nesd A Let us show you
ou can use it to expedite office and shop copy-
mg— 'Emmed.ate delive See why thousands are in
satisfactory use. S:nd.rfar A-PE-CO folder—today.
lﬂmlﬂlﬂ F‘Ilﬂ'l'ﬂ'ﬂﬁl'\" lﬁl.IIFHENT CO.
GF-2 Chicage 14, Illinais
nwrumuuam In lrlmn nﬂlu and Canada.

BONDS

FIGHT WITH wWAR

mkn those difficult measurements quickly, easily
with this Master Streamline steel tape rule. Use it
for inside measurements, outside measurements, for
calipering rounds. With this Master Streamline
you avuiﬁ inaccuracies that mean wasted hours of
“cut and try”.
Patented lever lock holds reading indefinitely.
Pistol-butt case aids cramped-space measuri
Easily inserted spare blade doubles life of rule,
an exclusive Streamline fearure.
Write today for this
bandy pocket sized 16

page booklet " Rules
For Mearwrement.”

EACH
COMPLETE
WITH SPARE
BLADE

“.
Branch §ifica: : "-'l.iﬂ. I.‘Lbﬂ.f-l
541 5. 5pring 5t Les Amgeles,Cal., Degd. "I En:loﬂdﬂ &5 covers one Master g

b ape !
MASTER ="

Mddress

SHIP

MODELS
ILLUSTRATED

with a guide te
madeling

iu the Brat bosk of Iy hind aver
pebliibed — of ship muedebi, af real
ships, of mants, of rigging, of fer.
niters, of deck gear — covering
mary Fypai of vesvels from whale-
Esots o PTs frem “Slavers™ $o
W incorporoies mawy
EmlaF tee, clopsup phetes, de-
failed wings aad sebusl csaabruc-
tion plans, i sdditics te o 1alty tert
invering thip model buliding ssd &
glowsary of moutical termi. Sead for
it taday. We'll inclede our satalegee
al akip model kity and sepplies.

HHHIIE MHIIEI_ C0. perr. mg 2 EST 15tk sTaEeT

NEW YORK CITY

STOP LEAKS /225 ioons
L

POSTRAID

o Lhroygh,

Stop those leaks? End that see

ermeks in basement walls :.ur*#-m" Use

l'l'Dl' IT—amazing guick-sedting n'.u;'npr\nu-f
materinl.  INSTANTLY seals dripping cracks ™o

and openings. For interior pnd exterior oo

EASY TO USE

Simply mix with water and spresd on eeacks,
Setk hard and permanent. AU pmaEieg low cost,
¥you cmil turm thatk  dam
musty basrment Into o dp'
:I.I. nl;t.l‘_lyl. r]n:. rn:}m’ ot
write direct. L
CoUET TAMMS SILICA CﬂMPlHT
22R—DV M. La Salle Sk Chicage 1, Il

VILLIAMS

J. H. WILLIAMS & CO., BUFFALD, M. Y.

"~ FREE or HEAD COLDS MISERIES _

NASAL CATARRH .

£)

WRITE FOR
ouUR
TODL DATA
SHEETS

-::ll-r hemd cold miseriea. try famous EONTON'E Fo
‘\l.l|. J| ELLY- At  dmgelma FHEE BAMPLE,
Kol I'| (] J.'lvph =33 2608 Nicolicl Minnaspalis 8, Hln‘. |

By deiaadw
GRANITE :n u. i, nm;u n. ~
Externally

=+ PIMPLES

ACM l. m.mnm:, OILY SMIN, RED F.l.l‘ﬂllﬂ
and salves? SEBOLINE

I'IJI.:h!J'.l' tan nhuwu improvement in o week,
11’ rlu-t complately satisfled after 2 weeks. Skdm Specials
SENT ON TRIAL. You rizk nothing.
FIH:'E pers ol i o SR
L. on r. -
Beboling Lab., Dept, H, P.0. .'E]mepmdmwﬂo.

Decorative Decalcomania Transfers

Imported Designs nF all Bizes and Ty

Flowers, Fruits Igumn, Blt‘di.
Horse Heads, Ships, Juvenile, Trnph-.-.l
Chinese, annt. Colonial, Inlay, Bor-

ders, Initials, etc., ’;ur Fu rm-
ture, Doors, Walls, Trays and
with 800 illustrations in
nv&dutr.lhh\ on At order
g:r C. WEL M-42,
26th Street, u Yﬂi 10,

i
what mot. ﬂlhl

| WOOD, AND| TAPE RULES Ty Swe_!
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NEW 6 e

Lightweight, Lamiaated

SLIDE RULEE%*EEL,

P|H||r rannol =srp or break, slays prodfae, flﬂ'
r- Hans e--\ rub ol 'hln-!y wiaw !-ilil srales s
¢ mny arilhmeks,
il g "1O0% ier s, Blas 6° i HHIII
wrs: tables for decimab, Tractioe, weighls —

I.'Ilnl]l.;n, Bgubdi; BT, HF, arces; I.IMH‘-Md'h‘l: i,
MULTIPLY, DIVIDE, po ANY WATH FROBLEM
EASY, Qulﬁ“, WITHOUT FEMCIL OR PAFIR
Wleebani h lilers, diraly . ieehmiriams, it
[ S == e fypgelleriopyomet frsork gy ia?
L fimding, igali lagiskics, ete. Aresmntamts, businessmen,
] elerks, Rpure mark-uge, mﬁh"wﬂhl\ﬂ- stwdents, snpane £a

e mathemariral wizard. i-pm s

fraied Imstrwcison (older shao

| SEND NO MONEY

wiw tha alide wale

‘ :;jhirnh--ﬂ-rf:'u:,-ll_‘l.lqlm e e
wi-‘ﬁﬂ“ churpes. W G HEF-BACEH GUARAMTEE
il Blanicy o ACADEMIC SLIDE RULE CO.

Cash, and we pay postage: CARROLL, OMIO , DIFT

LE HAS EVERYTHI

"Eany-im-Usa™
IRSTRUCTIONS
lexmen use for pange

WAR WOREERS
Iidepmis  afeiasiy

M

TRAILER AXLES, HITCHES, AND PARTS

@ If you are interested in purchaeiog trailler
mxles, hitche®, and other traller parts, coptact
us prompily.  Complete houss  trailor bBlue

prints, 51.00. Write for free [Heroture.
HAMMER BLOW TOOL COMPANY, Dept. 102, WAUSAU, WIS,

WHEN YOU BUY FLASHLIGHT BATTERIES ASK FOR

“EVEREADY"’ FRESH DATED BATTERIES
Tha 'I'l‘l"E'l'lH!!:" I the registerad trade-mark of National Carbon Ca., Ine.

@ THIS AD IS
ADDRESSED T0

YOU!

That idea of yours may mean your for-
tune; don‘t pass it up! That new shop tool,
household applionee or other mechonical
item may be just what the post-war era
wants. Your idea may need development;
perhaps it's ready for patenting or monu-

facture,
nationally-known organization with ample
engincering, production, financiol, sales and
distribution focilities looking for ideas for
maonufacture and sole in the post-war era.
If patent on your idea hasn‘t been applied
for, have it witnessed and then write us
about it completely or with a minimum of
detail, as you please, But whatever you do,
DO SOMETHING obout that idea! Write in
confidonce NOW to

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

It mokes no differcnce to this

=== WORLD’S LOWEST PRICED
=t ADDING MACHINE oo

FREE TRIAL

' IDE.&LFHRIHEUHET!I?E&%‘:E" ONLY 32%

Operates withonlya TOTAL COST

H' 1' .ﬂdd& IMMI‘H'—I- maultiplies,

I1 “ oR, wr&tsuntnﬁn nllilllﬂi.lnll"r ﬂill
H nver nnd Jver. i —fiar fsi-
neas, Income Tax and School ase. MONEY BACK GUAR-
ANTEE. TR T ml n-d.d:- siman only

B m PO
rnnluw 1 S eash if ourside U, &1
it Oﬂﬂliﬂﬁl dﬂlqlﬂld AGENTS WRITE

""*’““"'"" MACHINE COMPANY (Mirs.)
DEPT. 150, P. O. BOX 1118 CHICAGO, ILLINOIS

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

BI.RO E.L'l!

FEERUARY, 1044

Surface coatings of rust or gummy film which
accumulate on the machined tables and guides of
jig saws, band and bench saws are quickly removed
and a new precision-looking finish given to
machined surfaces by "spot polishing”.

The method is simple. The polishing tool
{shown above in the Jacobs chuck) is a section
of dowel tipped at the working end with a disc of
leather or felt. On this disc is put valve grinding
compound or powdered emery in il The drill
press is run at slow speed and the disc brought
into contact with the surface to be pnll.shad A
few seconds' contact leaves a smooth, bright spot.
By repeating the operation, overlapping the spots,
a pattern like thar illustrated will be obmained.

18 Other Helpful Operations
Covered in Detail
in New Jaocobs Booklet

If you have a drill press or lathe, or are plan-
ning on getting one, you will want this beok. It
covers 19 varied uses for these machines and con-
tains 49 helpful illustrations. It shows how to make
the set-ups and, in some instances, tells you how
to make the tools themselves,

- 10¢ o .

'w'-ﬂ.l“l'j LARGEST PRODUCERS OF DRILL CHUCKS

Jacobs Mg, Co.

124 Jucobs Read, Hariford, Genn,

Please send me the bosklet imme_dutrly.
1 am emcloaing I0e to cover handling and
malling eosfs.
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Saves

VALUABLE TIME
and MONEY!

.,
- =0 8 Dynamic
" Divaamie Welder—ansily car= % "‘ |:||:vnr:-:|-\c|-t{\“!“'I DL VoL W' L 'I,:nw!th.
ried right to the job—plugs (Alo ANY CORs . - cut i, Iite simpllelty wdll
venlent, properly wired 110 wvolt ey Emaze you. In a year the
||l:|ll slrodil—works on Iron, Shnl.-g = Dg';'l:tmée anly CcoSts  you
rass, Hronze amnd other metils—hbas = L - N -y,
l"luht metallic and carbon arc weldin - Cames comidete with helmet,
BE SR I e EAE LT e R
pensive machine. COMPLETE ::E PERTRHLE . Instrgtion,
bESIGNEb TO DO HIGH GRADE WELDING IHE!PEHSI'V!I."I‘ Write todny for frec priority
Afsintenance Méen; Fanmers; Mechamics; Maching Shops; Foundr Auta, General nssistance and particulars on
ir and Job W’c!rlln: b.l 1 using l]hn Dynomie find It so I.ndl.u:r!ml‘h]e aed how  to quali for ang of
uaeful that they r_unnnl: i b withoul i8, thess amasing low-priced
I inexpericnced. you © =iy learn br do a voriely of high srade wot:ll.ngljn'lm r.td'.’ welders, Act now  while
following  the Ilﬂlﬂlﬂl! II='|II= Ifed operating and  welding  instractions they nre still avabinhls, EE
dotnils on our 10-day &l
DYMAMIC WELDER CO., 13-AA East 23rd 5t., Chicago 16, IIl. | oqer

YOU CAN EASILY MAKE
Telescopes — Magnifiers — Photographic Gadgets
and HUNDREDS of EXPERIMENTS with B _u-a 5 g;; 5350

20 cARBON DRILL SET

Waler-Thin Vast Pockel Cass. Doills
Ha, 81 B0 A eenlismans
greasurel ?unﬂnud o

|||||;||'||

I|
equivelents on suse, I.dlllll! o, B3 B drills. $1.76) Lﬂmphw untl':t

i i i omm.u
Biz 10 Page Project and Idea Booklet with P i, | S ,h TAPS Ot | i
all sets = describes soceessful  developments = ng: b M ma, ko | 040 0S5 w —" ““' P. P
Ilﬂunﬂ . R #0 1 40 .“:I Gl fenim U ahmelk. T 'm
points the way to new experimeonts. *'““"fq I ﬁﬁ;:"i’; b I Nie ;I"II;T Small | 1/16-8/37 $L.25
ALL LE g e M- W0 0ih Bhe, 4-40 | Juw bowss handls | Complets  with
NSES NEW, fincly ground and polished, .?htwalru&rﬂhm_ugﬁh ﬁ! G ane | closea sero, 85 | raishel .00
edges very slightly chipped—/ SALVAGE BARGAIN! Compiete Set,|  EI7" Tae wmal pie, | Tam Chuck

Holsds

T files, ml 1164 Al lor above &l:h. L-l af. | Takas 1EF18
Hat Mo, 200-H “‘Our Advertising Special™ 15 Lenses for §1.60 holder $4.50. | 13/80* dDe llIE $D e 6. | round dies §1.00
Postpald. For making your onn powerful TELESCOPES, strong INTERNATIONAL MODEL PRODS. -II“WF“' 5”""“- Hework 18,M.Y. .
magnifiere, photo cells;, rifle scope, telephoto lens, EnEmy
Camera, Kodachrome viewer, sterecscopie viewer, ground glass
and enlarging forusing ailds. For experimental optles, copying,
ulira close-up ghots, detachpble Reflex View Finder for 35 num & sls“
Camera, and many other uses,
Bot No. 205-H “The Gadgetear’s Delight' 35 Lenses for $5.00 fgﬂg i b‘“i“' “ﬁ?:ﬁﬂ;."nfh‘“l:‘r
Postpaid. Contsing all the lenses in the shave get pluz twenly ﬂﬂ“i: w:"i:“m mcmg:w_'
more expenslve lenses Inereasing your field of experiment and all Elﬂnﬂﬂ.ﬂrd industr I'I-D'Oll B:'FM
gadget making, All oar lenses are neatly packed and marked. Sc for Bulletin 0400 showing

over 125 patterns.
WM. M. KNOUREK -
WOODWORKERS TOOL WORKS

Set No. 210-H  *The E‘Kl]!ﬂl'l'tll'll!r:l- Dream™ 60 Lenses and
232 5. Jeforson S, Chicsge 8, Tl

New Compléte 50 Page Booklet—3510.00 Pestpaid. Containa all
the lenses in Lhe above seiz plus 25 others thot make this »
peneational buy. The wariety of lenses in this set will emabls
you o conduct countless experiments and bulld a wide variety
of optical equipment.

JUST COMPLETED! $20°°| ENGINES IN STOCK

50 P “| trated 1d Boaklet “F with Chi d Ed Sl .
L i e o e Lt - B trie The G. H. §. miniature gasoline engine

Lenses™ Only §1.00. ‘The Complete Hand Book describing a ) ; ;
wide variety of exciting experiments and valuable optical devices that really operates is still available.
Owver 15,000 sold in the last year. 1/56

Foil can build.
H.P. {}amrlet,e with fywheel and pro-

PRISMS! $1.00— $1.35—$2.25

Sct of 3 of the above sizes complete $4.50 ffrllf:’lmi'; Fﬁ&}_aﬁif‘;:ﬁ“ﬁ':gﬁ“:u;;
to . s, neg, m et cars,

Elpunar Mimar! Shayt n’tl.'.mréundm;m[r‘ M.Eul—shipp:d Collect
EDMUND SALVAGE CO. C.0.1. same day. Send 25 for illustrated

Catalog of hundreds of hobby items.
GHQ) MOTORS, Dept. BV, 40 East 21 §t., Hew York 10, M.Y.

ki? W. Clinton Ave., Dept. 11, P. 0. Audubon, M. J__J

F | KRW ARBOR PRESSES PENGH TYPE AND
_ MEEDED IN EVERY SHOP—SAVE TIME AND :
: MONEY—DO BETTER WORK, QUICKER.

Mo shop I8 complete without a small arbor press. Press-
ing and squeezing operations can be done better and
faster on & KRW Arbor Press, Elm!: using vise and
sledge hammer meéthods—they genera I'E deliver apoiled
work im the end. KRW Factory-To-You Prices give
¥ou greater value for Yyour mnna;n Order today.

KRW Bench Type Arbor ERW Hydraulie
Prasses, 3 sizes Presses are built

Mo, 37-F 35 Ton, $13.25*
im 25, ‘60, 60 and
No. EI-N 8 Ton, $38.00%
ressaf Rockies, A start at $195.00%.
Stand (llustrated excen. 8 o
K. R. WILSON, 17 Lock St., BUFFALO 2, N. Y.

MNo. 37-0 1 Ton, §£23.00%
Fiodand] 15 ton sizes, Prices
Ces 0. B.
Ellzhily hia'lm wgst af Rockies,
Builders of Shop Equipment for Ford Deolers Since 1916
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DRILL PRESS OWNERS!'

HERre’S 1 ToOL WITH 5 DISTINCT USES
THE BARRON MULTI-PURPOSE

ROTARY WOOD PLANER
PLANES & suRFaces - paneis s seans D Fg S0

ROUTS & GROOVES = RABBETS » TENONS CQMPLETE
STEEL TOP AUXILIARY

DRILL PRESS TABLE
ﬂﬂlﬂﬂhmmmwm wark

many ether |=portant !E

Converts ANY drill press
into & tim® saving, low cost planer,
pangler, tenoner, etc. Surface  fin-
ishes all types of towgh grained and
knotty surfaces to agate amoocthness.

Gafel Guaranteed harmisss to drill  ToerboR Eatglpe
preds, ThoushAnds now in wse, S0OLD -
ON MONEY BACK GUANANTEE, Full

refund an § day trial. Shipped prepaid
on roceipt of $7.50-—gr C.0.0. YOU
RISK WOTHING. Fres litersture.

A precigiom hollt and englneered slople
eylinder model engine. Heverse or clutch
gear. Autsnatic oil amd waler pumps,
Seale W™ o 1™, 114 ™xE2G™, (nol a
1¥). A oountorpart of and operates ot
pressures comparable to
Modern Maring Con-
Elruetion

Send $2.50 for 14
=== pages scale drawings,
ineluding 2-photographe, eut-away illustrations of engine agsembly
and vertical boller layout, o total of 10-papes, *".nk-li le-J
depopges, 167322 with Manual of machining Instractlone . LT .

® For Z-Views and descriptive literaturo, Send 2!:

® Reugh Catings Kit, with all above, Send 512,50

@ Horizontal Flash Beller Scale Drawengs = $1.00

Write BModel Divislon, 213 HNorih Divislon Dldg.

GS TOOL CHESTS

GS Tool Chests are used by thousands of
mechanice to safeguard their valuable
precision tools, Illustrated 8 Solid Oak |
Chest 20"x0"x1314" with 7 drawers and |
TWO LOCKS for complete saiety.
FPrice §13.50 plus shipping charges, -
QUICK DELIVERY to workers in
wnr p'l.nnu.. tra discounts om
quantity orders. INQUIRE., SEND
YOUR ORDER IN TODAY.

Write for four page folder.

GEO. SCH EHH CO.

128A LAFAYETTE = HNEW YORK

MASCOT SlIDE RULE

.. Fits the pocket, Qulckly solves any prob- |/
lem in multiplieation, divislon, propor= [ |7
tlon, Oives the sgoare, the sguore root,
1|:| nrithm  nnd mﬂpmc.n.iu. of nﬁ Aimbers.
rig scales gFive sines ond tangents of Bum-
H.-r: Fine black groduntions on white osllu-
Ioid, Price in fabricold cose 51,00, in leathor
case §1.25. Money bhack if not entisfled.
Hpecial offer o agents and dealers,

TAVELLA SALES CO., 18-B West Broadway, New York 7, M. Y.
_—

EPAGES

GLUE

s _”J'If.

|EPAGES GRIPSPREADER MUCILAGE-
|EPAGES WHITE PASTE

FEBRUARY, 1944

Practice for an R.C.A.F. Pilof

“I am a New Zealander, serving
with the Royal Canadian Air Force.
I have hunted throughout New Zea-
land and hold the record for the
biggest wild boar shot to date, This
beast fell to my .22 Marlin rifle,
from 40 yards. This rifle is looked
upon as the most accurate and long-
lived rifle now in the hunting eircle?

S—-H-N.Z. 416819 R.CAF.

Thank you, pilet. The sport you enjoyed
and which, God willing, you will follow
again, has prepared you well for stll
bigger game across the seas. Marlin
wishes you good hunting!

% Twrm in your old shells and cartridges to local scrap
collection. Meral wrgently needed for war produciion.

ACCURACY...Marlin rifle barrels—of all modaels; Iwgar A
tion, clip and tubular magazine—have deep-cut "Bal-
lard™ rifing. Thelr exceptional accuracy has been a
byword for generations,

SAFETY...Rugged solid top receivers and safe side ejec-
tion are famous safety features of lever-action Marlin
Rifles. The salid top contruction 15 also ideal for Jow
telescope mounting.

DEPEMDABILITY. .. Marlin Gun actions are noted for sim-
Ei‘icit}'. for positive, reliable performance in the field.

arlin"s model 394 is the only take-down rifle exposing
8ll working parts by the tumning of a single hand serew,

FIREARMS CO.
New Haven, Conn.

Always write vour nmame and full address elearly when
answering  advertisements,
181



Now

IS THE TIME

1o PATENT2 SELL
YOUR INVENTION

HNow, more than ever before, is the right time
to patent your invention. Why? Hecause manus
facturers presently engaged in war production
are looking shead to the future by ing up
patent rights now, so they will have new and at-
tractive items to make mand sell for eivilian con-
sumption sas soon &8 the war is over. This is what
happened during and after the last war. Hence,
the smart thing for you to do is to look ahesd
to the future too. Protect your invention by
applying for & patent now, so you will be in
position to cash in on an outright sale, or on
the royaltles your invention will bring.

“PATENT GUIDE” SHOWS WHAT T0 DO

Our Free "Patent Guide" contains complets
information about patent procedure and how
to #ell inventions. It tells you how to find out
whether your Invention is probably patentable;
what steps to take in order to obtain patent pro-
tection for your invention; how to arrange for
the profitables sale of your Invention; and how
ty secure financinl backing if mecessary. Our
‘“Patent Guide" also gives many illus-
trations of sueccessful Inventlons; how
many simple improvements on already
existing inventions proved to be large
commercial successes ; containg count-
less other items of vital intersst to
all inventors incloding the illostra-
tion of over 160 basic mechanical
movements. With ocur “Patent
Guide’” you also will receive free
a "“Record of Invention" form
with instructions for making

disclosure and establishing data

of your invention.

TAKE FIRST STEP NOW

Bend for your free “Patent Guide” today, Re-

meémber—action 18 Important—delay may be

costly. Mail the coupon in an envelope or pasts

it on a penny posteard NOW.

CLARENCE A. O'BRIEN & HARVEY B. JACOBSON
Registered Patent Attorneys

{41R-B Adams Building, Washington, D C.

CLARENCE A.OBRIEN

& HARVEY B.JACOBSON

CLAREMCE A. O'BRIEM & HARYEY B. JACOBSOM
Registered Patent Attorneys before the United States Patent OMee
41R-B Adams Bullding, Washington, D. C

Plaase sond mo your 48-Page “Patent Gulde for the
Inventor'’ and speciolly pr:rlu.r\cd_ YRecord of Inventlon™
FREE. This request doea not oblignte me.

BtatE v a e
|:1'!|_-.|.t.n write ar prict [:lhlu.l:..-

Say wvou saw it in Popular Mechanical!
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Try Anti-Gray

Hair Vitamins

Plus Wheat Germ 0il (E) Vitamins
ON THIS MONEY BACK OFFER

] RESTORING COLOR TO GRAY HAIR WITHOUT

DYES IS SCIENCE'S LATEST MIRACLE

I your halr I8 M praying, slfeaked, faded of off-color, modors
selence offers new Bope withoot dyeing. A el of cortaln vicamins
In your daily dicet can I.1.|IHII hnlr o [UFT gray. Liijerirve ‘yn-ur dict;
ol exLER mim:uu of these "antl gray hair” viteming by simply tnks
v the eriginal Toway Ialrnw Vitamin treatment. You too may bhe
amazed and delighted (o see the pray spread stopped, restoration of
mormal natural origionl color to ihe bolr ot roosis, temples, riing.
A greal IMprovement in :r-mtr Lair beauly. You can Dow Gest Panaies
yourself on o fron clad gusrantes thal leaves no roam for d.uuhL
PANATES is diWerent—it mot anly contains & werful :uppﬁ
lignti-Gray Hair™ Vitamine I Ral-ad-iifn" Ehmln (1 1]
ﬂ-rrrl Oil ‘®mn well. I"snates i8 oot @ hodr dye.  Yoa hove nothing e
fenr . . . DD mess, no fuss. Yoo can tesi safe, healihful Ponstes
whmmr I."I.".Du 0w clye your hair or not. because Panales ¥Vilamins work
from within te check gray spread and liteenlly fecd nelural eolor
baek lnto che hole Foeons.
When the blood does not provide the f!n.lpr-r elements, the
tiny Inbomicry that manufneiures oolor shuts down and
thse_halr grows gray.  Ferhaps you may oeed the vitamlos
in Punates. Mnke this test today.
) SEND FOR THIS INTRODUCTORY
TRIAL OFFER TODAY
80 duy frizl of the reguler $1.78 (00 dey) Pasates
neimn Vitamins is only $1.T9 if :rn.|1 et ab uul:-l
MDD WD MONEY paor postsan plos C00L 0
all ony lllhrLﬂIH ||IFI|||| saliEl meilon o mDnEY h
% and we may all postage. G 8 yon wans moes of {s
"mnates Antl Gimy Habr Viamin story, write for
alile Bow "rl';ulumu and Girsy Halr.*  No
coal. o ablileailen, W o youl sl Tof pul year leiier
ar posteadd (o U madl 1ul|n:r Ir}n]t Spe:ial (e 8 vl bls.
o knowe gethaps (e 3 vilamios bn Prosies may be ths
I'|-~-:vr.|-:.-d|rru| masy-waY asmwer b0 your half oobos Wikl

ot in sores. Wrrite

PANATES c Dept. D-240, 310 5. MICHIGAN

= AVENUE,CHICAGD 4, ILLINOIS

ARMSTRONG TOOL HOLDERS |

onnbled American Industry to change to
war produciion "over night." For they
nre the permanent, multl-purpose tools
nspd by 90 per cent of the machine shops
nnd tool rooma, on inthes, plooers wnod
ahapers—ihe tools usod to make dies and
jiga, to build production muchines, They
are the tools you will want for your own
shop mfter the war—ARMSTRONG TOOL
HOLDERS for industry, ACE Tool Holders
for home work shogs.

ARMSTRONG BROS. TOOL CO.

“The Toal Halder Peopie™
38 M, Franciecs Awe., Chicsge, ULS.A.

OTTAWA

My TRACTOR

Falls 'rran--l:uh Log SAW
Uees Power Take-ofl ME

tor, Direct drive. Long stroke. Saws fast. m for FREE
Ensy on fuel. Thousands of sutisfied users,  Book and Prices
Big labor gaver. Low in Price.
AWA MFG. CO., D227 Forest Ave., OTTAWA, HANSAS

GER'-STHER 'l'ml Chests
becasse of betier
. Free catslog for
GEH5‘I"NER Tl:lﬂL CHESTS

444 Columbia 5t. Dayton T, Ohis

A FULL YEAR'S SUBSCRIPTION ToO
CONSTANTINE'S Chips & Chats

An Interesilng blmonikly publisation for Craismen,
Exchinge blexs rrllm :IJ over Americn. Publishes
ol your propeis, [ists carront supsly of e &

fl 'ﬂlrlu silnble. Containg belpdwl dean in every oos,
Fros with Conslanline's Mastier Iul-l.u|.1 whieh eosts only
98¢, oodn or pinmpe,_nmd I'hl-c' B rulunded an Resk sedes
of F1.00 or more,

!“I“ ﬂﬂﬂﬂﬂmﬂ" & SON. NG

TR, East York, Mew York

POPULAR MECHANICS



MOTORISTS Wi/

UN/IQUE TEST...

SAVING

Car Owners: You are invited to make a gas saving road test with the Vacru-matic on your
own car, with the absolute understanding that unless it proves to you that it will save you

up to 309 on gas and improve your ecar perform-
anece, the test will cost you nothing. Investigate this
remarkable discovery that trims dollars off gasoline
hills—gives you worth while gas savings—more
power—quicker starting—more miles on less gas.

Automatic Supercharge Principle

Vacu-matic is entirely different! It operates on the
supercharge principle by automatically adding a
charge of extra oxygen, drawn free from the outer
air, into the heart of the gas mixture. It is entirely
automatie and allows the motor to “breathe’ at the
correct time, opening and closing automatically 1o
save dollars on gas costs.

Proven By Test

In addition to establishing new mileage records on
ears in all sections of the country, the Vacu-matie has
proven itself on thousands of road tests and on dyna-
mometer tests which duplicate road conditions and
record aceurate mileage and horse power increases.

Fits All Cars—Easy to Install

Vaeu-matic i= construeted of gix parts assermbled and
fused into one unit, adjusted and sealed al the factory.
Nothing to regulate. Any motorist can install in ten
minutes. The free offer coupon will bring all the
facts. Mail it todayi

The YVacu-matic Co., Wauwatosa, Wis.

FEBERUARY, 1044

— Sworn Proof of Gas Savings —

This certifies that I have carefully read 300
original letters received froo Vacu=-matle users
testifying to gas savings up to 30%, eany reperi=
ing adéed powsr, sDoother running, and guicker
plck=up. These letiers are Just o szall part of
the larger fils of enthusisstile user
leiters that 1 saw at the cospany offices.

Signed

g T o

AGENTS St Yours Tone

Vacu-matic offers a splendid oppertunity for
unusual sales and profits. Every car, truck, trac-
lor, and molorcycle owner a prospect. Valuable
territories now being assigned. If you help us
introduce it to a Iriend, you can cbialn your own
free. :Check and mail coupon teday.

SN2 ZHEE Offe COUPON

THE VACU-MATIC COMPANY

TE17-871 W. Stale 5i, Wouwalosa, Wis.
Flease send lull particulars aboul VACU.-MATIC,
also how I may obigin one lor my ewn car FREE.
This does not ebligale me in any way.

mt'; PP | | | | PR
[0 Check bere il interesied ia Agency Propositlon.
L e r 8 i 8 0 830 B F b |

'-‘--’-- - -
g
-

L E & 0 40 B B 0 1 |
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SOUTH BEND LATHE WORKS
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SOUTH BEND 22, INDIANA
LATHE BUILDERS FOR 37 YEARS

PFRINTED

BY

POPFULAR

AT 52°N, 30°W - IT'S

FixX /T OR SINK

Battling the sea with blasted hull and crippled
gear, many a wounded ship has been brought
safely into port through the heroic efforts of
its crew. Such a feat calls for cool heads and
fast work—for skilled hands and the right tools.

Fighting ships are huge machines composed
of engines, turbines, pumps, hundreds of pre.
cision instruments and automatic controls, all
of which must be kept in order at all times,
Maintenance and repair are always important.
But when it becomes a case of "ix it or sink,”
grave responsibilities fall upon the ship’s ma-
chine shop. Tool equipment must be equal to
the emergency: accuracy and speed are absolute
requirements. The Navy expects machines, as
well as men, to deliver unfailing performance.

It is significant that South Bend Lathes
have been selected for service in the machine
shops on board many of the Navy's fighting
ships. Providing these lathes is one of our
many wartime jobs,

MECHANICE COMPAMY, CHICAQD, ILL., U. B. A,

POPULAR MECHANICS
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THE AMERICAN FORCE INVAPING SICILY |§ ‘k@' A ﬂ-"""‘
IMPERILED BY A HUGE NAZI TANK -
FORCE. DESPERATE, THE ARMY
CALLS BY WALKIE-TALKIE TO THE
NAVY CRUISERS OFF SHORE.
“GIVE US THE RANGE.
savs Navy ! _—

THE BIG GUNS ROAR, THE
WALKIE- TALKIE KEEFING .
THE NAVY POSTED; 500N THE -
ENEMY TANKS ARE SMASHED. 'l
B THE BEACH HEAD IS SECURE !

il "'-F'-'-—-

TINY BATTERIES HELP SAVE
SICILIAN BEACH HEAD ~* = «

Batteries furnish the power for  #ow. Millions more are coming!

portable radio communication —
the link between the fighting
forces. Millions of Ray-O-Vac
Batteries are delivering this vital
power on all battlefronts right

BUY WAR BONDS * BUY WAR STAMPS

FLASHLIGHT « TELEPHONE « LANTERN « HEARING AID + RADIO -

Your War Bond purchases help
supply our fighting men’s needs.

RAY-D-VAC COMPANY - MADISON 4, WISCONSIN

IGNITION =

MULTIPLE



BETTY GRABLE
CTARRING IN THE FORTHCOMING
20t CENTURY-FOX PICTURE

“pIN-UP GIRL"
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