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down sixteen high-altitude bombers in twelve
days.
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PERISCOPE ON THE
STARBOARD QUARTER!"

N SUBMARINE-infested waters, a speeding de-

stroyer must be able to change its course in a
split-second—to drop its deadly ashcans on ene-
my U-boats,

The secret of the destroyer's great speed and
maneuverability is the tremendous power of its
turbines, operating at stcam temperatures high

enough to make the turbine blades glow!

This introduces a diffieult problem in turbine
construction. The highly heated metal parts
“creep" under stress, The metallic grains slowly
slide over each other. The metal tends to flow
out of shape,

Excessive “ereep”™ would quickly destroy the
turbine—due to collision between the hlades and
other parts of the turbine, which are spaced only
a fraction of an inch apart for maximum power.

Westinghouse first introduced the steam tur-
bine in the United States and has built thousands
during the past 45 years. And much of the sue-
cess of Westinghouse steam turbines is due to the
intensive study of “creep” by scientists in the
Westinghouse Research Laboratories,

As a result of the “know how” gained
through this research, the “creep” in
some turbine metals has been reduced to
1/10,000th of an inch per inch per year—
less than 1/64th inch per inch in 100 years,

This has guided the development of metals
capable of operating at greatly increased temper-
atures and speeds—and secured more power per
pound of turbine, a vital necessity in a destroyer!

Westinghouse Electric & Manufacturing Co,,
Pittsburgh, Pennsylvania.

- Westinshouse
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MuE service flag of the Bell System
had 46,200 stars on May 1. It has a
lot more now. Telephone men and
women are serving with the armed
forces everywhere.

Those who are right in the middle of
the fighting realize especially the im-
portance of the telephone job back
home.

“Tell the gang,” their letters say, “to
keep on plugging.
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A Flag with 46,200 Stars

“We wouldn’t have the stuff for fight-
ing if the rest of the Bell System wasn’t
sticking to the job and pushing through
the calls that get things done.

“Takes team-work to win a war —
especially a big one like this,”

{8 )
% Your continued help in making eonly vital

calls to war-busy cenfers Is more and more
essential every day.

BELL TELEPHONE SYSTEM
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Next Month

TWENTY-EIGH'I‘ ton jack of all
aerial trades is the Liberator
B-24, famed workhorse of the war.
It has figured in bombing raids
from Berlin to the Bismarck Sea.
Bristling with machine guns, a
bellyful of bombs, it is the neme-
sis of Axis fighters and the bane
of Axis bases. Though it is made

up of 100,000 parts, the goal of one |

factory is to produce Liberators
on a “"bomber an hour” schedule,
Its combat record is revealed in
“Battle Log of the Liberators” in
the September issue,

Life on a Raft
D]D you ever drink a fish? How

would you make sea water
palatable? What should be the
color of a lifeboat’s 5ail? How best
can you signal a rescuing airplane
crew? Scores of new safety meas-
ures for men who are foreed to
abandon ship have been taken by
the sea services, many of them
suggested by sailors who spent
dayvs or weeks adrift, and know
what they needed. How American
seamen get a new lease on life is
told in a September feature.

Sub Secrets
AND-PICKED crews of

America’s submarines aren't
given to boasting. But the enemy
high command knows of their ex-
ploits, all too well. From the day
of the Pearl Harbor attack, Yan-
kee pigboats have been waging a
relentless war of attrition against
Japan's Achilles heel, her ocean
lines of supply. It's a lonely life of
weeks afloat, but the submariners
wouldn't trade places with anyone
in the Navy. Read their story in
“America’s ‘Silent Service'."”

August, 1943 Vol. 80, No. 2
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Nature's Meat Market

GHEAT-GRENDPA never used a ration book for his
Sunday roast, and neither need you, if you take
advantage of the abundance of game, fowl and fish avail-
able. A continuing harvest of game is one answer to the
meat shortage, and if not taken will merely become a
source of damage to crops and forage, the U. S. Fish and
Wildlife Service says. Civilians can cash in on the in-
crease in wildlife, and help keep the wartime dinner pail
full Next month read "“Free Meat—Come and Get It.”

They'll Wear the Stars

& RUGGED" is the way the West Point eadets describe

wartime living at the “college for generals” on the
historic Hudson. Panoply and parade have yielded to
the demands of a sped-up curriculum, 16-hour days filled
with work as theoretical as thermodynamies and as prac-
tical as bayonet practice. Besides cramming four years’
study into three, the future commanders learn lessons on
the current war from officers just back from the battle-
fields. Withal, the spirit is still that which produced the
Grants and Lees, the Pershings and MacArthurs, as “West
Point at War” in next month’s issue deseribes.

Eubtl:sh.!d monthly by POPULAR MECH
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A CLEAN ENGINE
LICKS HEAT
GROCERIES

e "r_-"""!

A new engine Is n cool ongine because it is clean inside.
But as your car grows older, the engine accumulates sludge,
gum, dirt, engine varnish, hard carbon and other contnminntors,
Here la where trouble starts, especially when hot weather comes.

These contominators insulute the metal, Your engine doesn't
give off heat properly. Efficiency of the cooling system la re-
tarded. Your car wastes gosoline. 011 thins out and buris.

A clean enging, however, licks hest. And the ongine of yaur
car can be kept clean, cool and affi-
clant with Pyroll.

Simply pour a pint of Pyroil in
the crankoase. Add o Hetle 1o the
Enanline tank, too. Yau will soon
notice the differonce because Pyroll
will clean out the engine thoroughly
and guickly.

o, #o o your servies salesmpn ot
onoe and ask for a pint of Pyrail, Use
Fyraoil regularly to keep yoor car at the
perk  of performanee  until  Vietors!
Manufactured and Guarantesd by Pyroil
Company, W. V. Kidder, Founder,
58 Pyroil Hli:i.u,1 LaCrosss,
Wiseonsin, U. 5. Al

Buy Another
War Bond Today

MAIL THIS
COUFON

EE;I'III UTORS:
H AND L
EEuEDu £ rRAN-

e o S e ——

PYROIL COMPANY FREE FOLDER=
S8 Pyroll Bidg., LaCrosss, Wisconsin MAIL THIS COUPON

Please tell me fully how Prroil will keep the engine of my
car clean, cool and opersting properly all the year ‘round.

O Send details of your Plan for Distributors
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} BOMB HITS CROWDED ENGLISH HALL—GAS \

{PERILS RESCUERS...\

A true experience of Frederick Mock. 9
ford, Incident Officer, Deptford Dis- 3858
irict Civil Defense, London...as ca- |

blegrammed by a war mrre-.ipundem. '{’.ﬁ-

Keep your batteries ready for emergencies!

Mr. Mockford's experience—like many such others
that have come out of England —is typical of the
many emergencies that call for the use of a flashlight.
Any kind of open flame would have ignited the coal
Eas, blocking attempts at rescue,

For your own protection, as well as to conserve
materials vitally needed elsewhere in this war, fol-
low the suggestions and instractions of your local
Defense Council. Reduce the use of your Aashlight
to 8 minimum. Make the batteries last longer!

AUGUST, 1943

y’ g[! GOT WY SQUAD ON SPOT WITHIN FEW |
[ MINUTES. ESCAPING COAL GAS OVERCAME ]

, BOMBS |
[CONTINUING TO ROCK BUILDI.HG |

NATIOMNAL CARBON COMPANY, INC.
30 East 42nd Sireet, New York

Umit of U'nion Carbide and Carbon Corporation

Tha word ""Everesndy' ls & reglhisred trade-mark of
Hatioos! Carbon
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IMPORTANT NOTICE

It s the intention of this magazine o provide lis readers with
information regarding the latest developments (o the mechanleal
BTts. We take no responsibility ns to whether the disclosures con-
tained in our articles are covered by patents and advise readers
to investignte this subject before making, using, or selling any of
the products, machines, or processes described in order to wvold
poasible liability for patent Infringement.

POPULAR MECHANICS



Accounting faces an un-
usual situation during
this war period. The
need and demand for
accountants—both be-
ginners and experts—is
increasing while the
supply is diminishing. That spells opportunity for many
—perhaps for you.

The reason is simple.

Government needs more accountants. Many new
activities are enlarging old bureaus and creating new
ones—military, supplies, taxes, priorities, social security,
price regulation, more indeed than we can name here.

Industry needs more accountants. Mew plants, en-
larged plants, conversion to war preduction, more gov-
ernment regulations and reports, taxes, priorities, ete.
—all call for more and better records.

This need will persist and increase all during the
war—it will open many, many fine jobs, fine both in
responsibility and pay. Nor will it end sharply with
peace—it will continue through the difficult post-war
adjustment period.

Yet many present accountants are going into the
armed services. Their places and the calls for more
accountants can only be filled by new men and women
coming into accounting and coming quickly.

Can You Grasp This Opportunity?

That depends largely on you.

The opportunity is open most directly to women and
to men not called to service (although we know of our
accounting students given specialized duty and rank-
ing in the army and navy).

If you are amhbitious, willing to work hard in prepara-
tion and are at least average in mentality and education,

AUGUST, 1943

WARTIME OPPORTUNITIES

fnr You in

ACCOUNTING

this opportunity to serve a national need and profit
personally is open to you. It will take real work but the
rewards will be correspondingly good.

We Can Help You

Through our interesting, practical training—developed
in 34 years of training accountants—yvou can learn
accounting from the ground up or from any point
where you now are in accounting. You need not lose an
hour from your present work, The cost will be mod-
erate and the payment terms easy. Free placement aid.
And soon—surprisingly soon—you will be ready for the
simpler positions and on your way up.

Your first step iz to investigate. Ask for our free
48-page booklet, “Accountancy, the Profession That
Pays." It tells of the opportunities and requirements in
accounting and describes how you can prepare for
them. It can be your starting point towards real suc-
cess and income, Send the coupon—today.

LASALLE EXTENSION UNIVERSITY

A Correspondence Institution
Dept. 864-H CHICAGO

If Accounting has special opportunity for me, I want to know
about it. Please send me your free et and full details
about how 1 can prepare for this field.

o T R T T e ey | S P L A (e P 1 S e
Present Posilion ______ e R

FET L S —

D

TA



Today's Thinkers
will become
Tomorrow's Leaders

TODAY is yesterday’s tomeorrow. Has it
added anything to your life? Have you
moved forward in thought as well as in
time? Those who wait for today’s events
o give them the cue as to what to do, will

Elthmselvu lagging behind. The present
is only a pedestal for progressive men
and women to stand upon fe see beyond,
to look ahead to the great tomorrow. All
about you are only the evidences of what
has been done. They are now history—of
the past. "Can you visualize the tomorrow,
next week or a year from now? If you can-
not, you are a slave of the present, and
marked for a life of uneventful monoton-
ous routine.

This FREE book will give you
a new view of Life

YOU CAM possess the imagination, the creative
thought and far-reaching wvision that has produced
some of the world's most dynamic characters. Behind
every mew development, act of progress or success
was g gilent thought—a creative idea. Thousands to-
day, in the privacy of their homes, unknown, un-
heralded, are using secret principles for stimulating
the creative, unused faculties of mind. From their
thoughts will come the new induestries, finance, busi-
ness, and civilization of tomorrow. These thinkers,
men and women like yoursell, are using a METHOD
OF MIND DEVELOPMENT taught for num':u,
which will fit them for a place of leadership in their
chosen walks of [Lfe. RE THEIR SECRET
of m.:h-!mnt by writing your request for this
book to the ians. Therein will be explained
you, too, mmay acguire these teachings w can
mean so mich to you in the new tomorrow.

Address: Seribe J. D. N,
The ROSICRUCIANS

[AMORC]
SAN JOSE

Seribe J. D, N.
The Resicrucians, San Jose, California.

I am sincerely interested in 3n  intelligent
method for attaiming a mastership of life. nd
me  without obligation, your FREE Book which

cxplains how [ may receive and use your age-old
method.

CALIFORNIA

MName
Address,
(The Rosicrucians are MOT a religions organization.}
e e g
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Say por saw it in Popular Mechanrical

‘5.,510,15

e an ARTIST!

=—Train at Home in Your ﬂpwu Time For an
Interesting Hobby and Profitable Postwar Career!

The fascinating feld of Art offers commercial opportanities
to men ond women, COMMERCIAL ART. l.‘.AII DONING,
ILLUSTRATING nll in one eomplete eourse. TWO ART
OUTFITE furnlshed. Learn te draw step-by-step. Write
today  for full Information in FREE BOOK, *“Art for
Pleasurs and Profit,’" No obligation, STATE AGE.

WASHINGTON SCHOOL of ART, Studio 128F

1115 —15th St., N. W., WASHINGTON 5, D. €.

pilad mnnulfpctorers on small
af Lamp and Cloeck Stands.
Flastex ﬂlkl Mllrllll imlEa=
S | Ilu.ki =

1

WITH MANUFACTLIRE! 2H “\-
r._.r I\ .] 1|r||l-.1 r11\ Our FREE b

pu.sTEE |H|:IUSTR;E5 Dl P.1035 WashingloaAve., Now York WY,

FE . s u T
PEIIFECT VOICE INETITUTE Shedio £- 15‘

Gﬁ E Lah: ., Chicago, I

INTRODUCING-New Victory Model
‘*HAHDIWELD ELECTRIC~

Order & "Wictory Medel' Hondiweld now.

'|'.- [l
EEHD HD HuHEf & I| 'H h l:l:.l 1<;|H_'II:I._J| I':'\l'n'll. i ||!

RO EEARATY arl'\: '\nllﬁ Lha w et
I1IIJ n Ehlﬂll r.'lllH.‘!DI of  esienslan r'r;-d I1h“-"q:trr:w=.{l’=:‘:lw;-‘
luns, ¥ postman only £1.95 plas a few cenis poatage. TF not
Mll:h:ﬁl rc-r.u.rrl Victory Model Handiweld in &5 days from reccipt
and money pald for it will e refunded pramgtly. Bush sour order eow,

KUMFY PRODUCTS INC., Dept. 5-202, Cincinnoti, Ohio
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SPRINGBOARD TO SUCCESS!

MANY men lﬁﬂay are usmg d.raflmg boards to heIp win this _’,
war! ® The International Correspondence Schools 7
Courses in Mechanical or Architectural Drafting
have fitted many hundreds of ambitious men 8
for better jobs in this well-paid field! J
» All 1. C. 8. Courses [cm'ermg
400 business and technical
subjects) are prepared
by leading practical
authorities, constantly
revised to meet new devel- 4
opments, Yet the cost of 1. C. S. n AN
training is surprisingly low. * It’s “""-g""f:;._h
not too late for you to start —help
your country, help yourself! Mail this
coupon today!

INTERNATIONAL CORRESPONDENCE SCHOOLS TUITION RATES

HELPIMNG TO TRAIN AMERICANS FOR VICTORY mno":i::_!“

ARMED FORCES

BOX 5669-), SCRAMTOM, PEMMA. *

Without cost or obligation, please send me booklet and full particulars about
the course before which I have marked X:
TECHNICAL AND INDUSTRIAL COURSES

0 Airplans Drafting O Bridgs l'-lil:ih-dllrilu -1 O Industrial Metallurgy [ . B. Esailnn Farsman
O Architectural Drafting O Chemisiry [0 Conl Mining [0 Letonwtive Enpaeer O it. R Bignalman [J Refrigeration
|:| Elesctrical Drafting O Civil Enpineering [0 Machinist [ [oapsctor [ Bamitary Enginsering
[0 Mechanical Drafiing O Canceate Hnﬁnmln_‘ ‘ O Mamngeenont of Ievoatinns [ Bhest Kot Wark
LI &hip Drafting O Gontracting and Building [ Muarine Enginea L Bhiphering [ Skop Practies
[0 Structural Drafting Cotton Manufaciunng O Mechanical Enginsenng [ Btepm Electric [ Steam Engines
U Blueprint Reading Dipsed ngines LU Mine Foreman O Bteam Firting
O Air Braks E Elu'ln-wll Euginesring O MNavigntion Patternmaking [J Btroctursl !'!rlflmnrm' |
1 Air Conditioaing Elscrrician [ Maaties 0 Plumbing L Surveying am :.l.m
Ll Architecture O Eleceriesl Maintenancs O Publie Works Enginesrimg O Telegraphy vr;ﬂaqu
O Aute Engine Tune-up O Foundryman [0 Heatin O Pulp pned Paper Making O Texile ]Hm:nml
0 Aute Technielan O Heat Treatmsnt of Mex ] Radla, General O Toalmaking O Tool Deaign
O Aviation ] Aviation Mechanio [0 Highway Enginsering [ Hadio Cpemting O Welding, Gas and Elecins
Ll Boilermaking O Housa O Hadla Serviciog O Wealen Manulactumnsg
BUSINESS COURSES
0 Accounting O Ardvertising 0 College Preparstory [ First Year College [ Rnilway Poatal Clerk
O Heokkesping [ Coimannres i [ Faremanahip O French Snfesmnnship
[ Business Correapomienns O Commercind [Huscrating O Good English Becretarial [ Bpanksh
O Business Maksgoment O Coat Acconating O High Bokioal O Blswenrd and Bign Lattariag
O Cartooning O Civil Sarvice O C. P. Acoounting [ Mamaging Men st Woek O Tratbe Manngement
HOME ECONDMICS COURSES
EI Advanesd Thremmaking 0 Homs :!:thn-ll!rl-lﬂ:lut y O Tea Room and Cafsteria
‘oods amd Cosuery O Professicoal Dressmsking and Diesigning Muusgoment, Usterlng

DI 0t ot B B LS B R B L P B TR S S L b L TR | 1" " SRS b e s o et e UL i S
P8 i £ i i S e e sy o e ey A e A P o] T AR Presend Pogition, ., m R

Camgadian residents send coupon o Infermatiopal Carrcapondence Bcheals vl“"-'rmdlimr leurll '|-F-1-rrl'.rn.|IJ LA T 6
Hritizh sevidente aend eoupom fo B €. 8., 71 Kirgeway, Fondow, W, €. 2, Englar
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Do you want

. . o go to College?
.. or to enter a Profession?

uch a8 Aceouenting, Architeciure, N nefstry,
eacking, Social IID‘-u-r.I:_ ﬂﬂmm:'h 'HL:J:J nE.‘ui-l!lni
Embalming, Chiropody, ne, aic.)

.. OF get an Office Pnsrhan'?

Tu'_!'et anywhere, you praciically MUST finish High Behoaol
You can comlete our simplifed High Schood Course
In BPARE tlme at home, as FAST a8 your time and abilities
permit. Equivalent to resident school work—prepares you for
ook pre-professlonal  examinations, business, Indusiry,
Biamn texts furnished. Diploma. Credit for H.B. subjecia
already sompleted. Bingle subjects 1f dealred. Low tultion, sasy
H!I'I'EI! A l'.‘,a.'l:i Behool, Chileago, est, 1E07—endorsed by educa=
high school education NOW. Write TODAY

High School Course

Many Finish in 2 Years

B American Schoal, Depl. HO4S, Drexel Ave. ai B8th 81, Ehicage, IL

= Gentlomen; Bend me FREE Information eovering apecial traln-
. Ing o subjects checked below, No obligntlon on my part.
OHigh School Course ODiesel Engineering
B ACost Accounting for ODraftiag and Design
n Mnnumcturln& for mon & women
§ OArchitecture and Bollding OPlastics
] Automotive Engineering Private Secretary
Business Management Mechanical i‘.n ineering
i Electrical Engineering OAviation ad o
B OElec. and Gas Refrigeration Esnlu-m-mhip
. Oalr Conditloning Shipbullding
B *
B Name — M
|
B Addresy

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

CRIME
DETECTION

1 have m“kh! thousands of men and women this exciting.
profitable, plessant profession. Let me teach you, too,
in your own home. FPrepare yourself in your leisure time
to fill & responaible, steady, we]].-q:iul position in & very
ehort time and at very small cost. hat others have done,
¥ou too, can do,

537 of All American
Identification Bureaus

Employ stodents or graduantes of=
LA.S. This fascinating work s easy lo
learn and the training is inexpensive. You,
too, ean fit yourself to fill a req?nmlhle erime detection
job with good pay and stendy employment. But don't delay
-=get the deu-]u now. Let me show you how easily and
completely I can prepare you for this fascinating work,
during spare time, in your own home. You may pay as
you learn. Write today for free Crime Book.

F R E E 1 'I"I'I-IE ELUE BOOK OF CRIME"

l-' i l.hrrHIr'r Tella about some of the most
interesting crimes over el el
e very meihods 1-IIHI!II- g .ll g, s-nn;“:n'fh—y ww“mﬂ-tgﬂm‘:uh

INSTITUTE OF APPLIED SC
Dept. C-135, 1920 Sunnyside Aye., Chll:l;nl, Elml&lE

Be A
FINGER

PRINT
Expert

10A

Il Train You fora Better Pay
JOB in DRAFTING

««« Right in your Home

With industry working feverishly—the
field for DRAFTSMEN is bigger than
ever! Get indo o better {nh wilh more
EH:.T and fascinating, pleasant work.

will train you at your home in your
spire time until you are holding a
better paying position as Draftsman,
My practical training in drafting also
inoluder 0 working eourse in Induateial
Designing valunble on new products, bm-
proving, restyling and  modernizing—all
geni o ¥om af noee extromely important ond  peefiteble o
—furnizhed free with ﬂrﬂrtnmur‘l Write for full Ilustrated detnila
CONTERE and booklet. Glve yoor nge

ENGINEER DOBE, Div. C337, Libertyyille, Illinois

All working teols, in-
cluding drawing table,

Th 1”.-5.|ur|’..r
H R P.ﬂ.lhliNl.'.'- 'I‘H'.A.I}E AT

-r-'-u EIIP‘ war ietabnrs tn ths
H'ul:n:n:ln Schaol of Wateh Iltupulrin,
524 E. Maszeon St., MILWAUKEE, WIS.

ELECTRICAL ENGINEERING. Gt good grasp of wide @lee-
trieal Asld. Modern., Very undersisndable, THeory Mmads sasy.

l-l-b'lﬂ ENGINEERING,. Extra fne courss bn raidlo, puldls address, phobo-sleciris
Tralne you b wserybte minfn. renl vecuuss tube Rec) Lhoan
Enufee. lerted parmini plam.  Eervisewes pesded I:.l.dLr

Weida for fres ropies of school catslogs, Misdind magnzinm, st
FHEE Llnmhﬂllnﬂll‘t'l‘lﬂﬂ ‘CH l,....l'r-nkl.ln Sttn., Bax G 1—F-5§
[Formeriy at Lincain, wli“l"ﬂlrﬂﬂ B. ©

REFRIGERATION

Repair and improve sl sedeig 1 gelle how. Chartsand
pietures to help you. Prics only 81, I:ln 1 wtpald. Monoy bhek Fuaran-

foe, Supremo Publications, J28 JoefTerson BE., Chieago, Ilinela,

"How s
I. 5 |'I-|II|I i-|-|-||-|l|i anil
Foasloss

& pen polnd

THE TAMBLYHM SCHOGL OF ?[_HMHH'IIIIP
X4l Midys Mubldieg, Hamims City, M,

ETUDY AT HOME for PERSONAL BUCCESS and
LARGER EARNINGS, 31 years expert instruce
thom=——over 100,000 siudenis enrclled. LL.B, Degres
awnrded. All texin furnished. Ensy paymenis. Bend
for FREE BOOK—"Law and Ezecutive Guidanee."
AMERICAN EITEHSIHH -ECH OOL OF LAW

Dopt. 32-M A Esst Huron St Chicags, 1.

EAHN MUNE PAINTING

PORTRAITS

® No previous training or talent neces=
eary. Unlgue Stuart System tenches you,
by mail, in 10 simple, easy-to-follow
LE!NHB, it maka excellent charcoal
mnd oil likenszses, Detniled guidanecs

fpr your every step. Bend for free book
roday,

STUART

STUDIOS,
121 Monument Cirele, Room 683,
Please send me free book and outline of lessons.

Name.

Indlanapalls, Ind,

Sereet,
Oy

Stare,
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AUDELS AIRCRAFT WORKER.... .51

Amnswers Your Questlons on I=—Alreraft Materiols, Toerms, Tarts,
2—Rlueprints, Working Prawings. 3—Maothematics, How to Fig=
urg. d—Layout & Bending. 5—Teols & Machines. G—REivetine,
ipot Welding & Hinte. T—Fabrication, Angles, ete. S—Assei-
bly, Fuselage, Wing & Final—Hew to Use Tools. 3=—Tahies &
Iintn, Bymbols, Army & MNavy Bpecifleations, etc, 240 Pages Illas,

AUDELS SHEETMETAL
PATTERN LAYOUTS............%4

Treveloped b{ Ezports for Shoot Metal Workers, Layout Men &
Mechanies. A Fractieal Encyelopedia in 10 Sections, size T x 10
x Z—=1125 Pagos—350 Lavouts=—=1600 Iilustrations. 1001 HKev
Facts. Fully indexed for rensly reference In apswerkng your lavout
problems. Covers all phases of sheel metal work including Paettern
Cotting. Patlern Development & Ebop Procedurs.

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

FPractlesl inslde Informatlon, Fundamentals of Sheet Metal Wark.
SHE poges. Illustrated. 11 sectlons. Clearly writien. Bssenlial &
Imporiant fects, fgures, polnters In everyday language. Hel. Index.

AUDELS WELDERS GUIDE. . . ...... $1

A conclse, procifcal text on operation & malntenance of all weldin
machines for all mechanles. Over 400 pages. (Hostrated, Covers al
methods of electrle and acedylens wch.ll.ﬁg Including alrplane wark.

AUDELS ANSWERS O
BLUE PRINT READING..........52
T0T00InE Ship & Alrpiane 376 paes. lr’ia'iﬁ e 4= AN AUDEL GUIDE IS A GOOD FRIEND!
AUDELE NEW MACHINI ST & Use the broins and experience of others in these Guides of tha
TOOLMAKERS HANDY BOOK...$4 Trodes. Save time and money with right methods, short cuts,

(;qwir: m‘:d.t;:n lmu.;hinarlhnp practice in a1l s branches, 5 prac- lobor saving ideas. CHECK MOWI You can look over any Audel
1 ool I v Talls 1 L g £ v .
ity o Mo ek bl S :i“'?;;w ;;’,ﬁ“w‘;{:m Guide In your home. Start the Easy Paymonts if satisfied.

and &1l other machine toals. 1800 pages, !u!l]]. illmstrnted, & x 611G
x 2. Indexed. 5 sections. 1—Modern Machine Shop Practive 2— R mmmumm =CUT HEREm = = = = -
Blus Print Heading & How (o Draw, 3—~Calenlations & Mathe-

motics for Machinlets, d=—=8hop Physics. f=——How to Use the I
seat o aeb it sl IS IMATL ORDE
QEEELusLﬂngEEg;IEEcﬁANICs $21 THEOQ. AUDEL & CO., 49 West 23rd 5t., New York

¥
Biathematics for home stwdy or reference. 700 pages, 550 {lius. Please mail me for 7 days’ free examination the

Practical mathematies from boginaing. How to o artect g i i
Praciical mathematies from boginning, How to figure cortectiy. B books marked (X) below. I agree to mail $1 in

AUDELS AUTOMOBILE GUIDE $4 IT :l:d.}fs on each book or set ordered, and to i'ul'the_r

A practical quick rendy roferonce book for auts mechanics, seovice g W41l $1 8 month on each book or set ordered until

men, cperators & owners. Explalns theory, constroctlon & servie- I i i
fng of modern motors cars, trucks, |IIJ$¢:?& auto type DHesel en- ha"e Fﬂir.t purﬂhﬂﬂﬁ price.

Eines. 1840 pages, fully listrated. 55 chapters. Ladesed, A | If I am not satizsfied with Guides I will return them.
standard book for mechanica, New Auid deive covered,
O Audels AIRCRAFT WORMER =
AUDELS DIESEL ENGINE MANUAL .52 (] Audels SHEET METAL PATTERN LAYOUTS .
A practical, conclee troatise with questlons and anewers on Lhe ] Audels SHEET METAL WORKERS Handy Book
theory, operation and mailntenance of modern diesel ensines in- ] Audels WELDERS GUIDE e
eliding Fefieral Motors 2 eyele Dieiel 384 pages, fully 1lfes, O Audels ANSWERS m.._um'm .m.ﬂq
.l'ItI]trIll hindm,q. pocHet alze.” All details plainly brought out, this 0 Audels MACHINISTS & TOOLMAKERS Han '.._“‘*
book 18 of extreme value to englneers, operators & etudents. 1 Audels MATHEMATICS i I::ALEULATIIIN o

AUDELS RADIOMANS GUIDE..... %4 [l Audels AUTO GUIDE |,

A ker to the practieal undersianding of redio including Frequeney 1 Aundels DIESEL EHGINE HAH’UAL . i

N

o

=

"'\‘

DRAWING (WIRING

|
{

ipe }titlnlg and .Mr Condlt rﬂn:. u ~—~1870 P im-s—'lh_l“
DRgrams, Pocket Bize, Sold Erpnﬂ.[eu' $1.50 a Vol

.AUIIEI.S WIRIHG DIAGRAMS. .. ... $1

210 Pages, Tlustrated. Gives practical facts on wirlng of elec-
trical apparatud. It explaing clesriy §n simple languasge how to wire
spporatus for practically all flelds of olectriclty, Each diagram is
complete & eplf-oxplanatory, Highly Endorsed Pocket Companion.

AUDELS ELECTRONIC DEVICES...$2

Tells What Tog Want to Koow Abaut Elecicle Eye. Eaally Unider-
plood, Covers photo-elecirie eells & thelr :.rﬂrllutimu Amplifers,
tiluminstlon, frequencies, voltage, photocell, tubes, Odun's Law.
wirlng diagraums, et

mn[l-' PUBUSHEH$| 49 w: 23 St., H- s pEmployad by . e MM

[l Hawkins Aids to ENGINEERS EXAMINATION |

[ Master PAINTER and DECORATOR

[ Audels GARDENERS & GROWERS GU IDES $1.50a Vol.

[ Audels NEW ELECTRIC LIBRARY at 51.50 a Velume
Vols, I, K1, 111, IV, ¥, VI, Vi1, VIiI, IX, X, X1, XL

1.
i,
1
i
i
L.
5
-;:
Modulation, Televielon, ete., Aircrafl & Marine Radle. For radio 0 Audels SHIPFITTERS Handy Boak 1.
¥ v £F1, 5 2 5. 400 INus I
ol g A T L R R ] Audels RADIOMANS GUIDE . . 4.
Authientle, clear, concise, ) Audels MECHANICAL Dictiona 4.
AUDELS HANDY BOOK OF ) Audets Ha Book of FMCTI AL ELECTRICITY 4.
C Audels CARPENTERS and Builders Guides (4 vols.) 6.
PRACTICAL ELECTRICITY ..... $4 0 Audels PLUMBERS and Steamfitters Guides (4 vois.) §.
For malntenance enginesrs, electrie®ans & all electrical warkera. 1 Audels WIRING ﬂ‘lﬁ.ﬁ! MS i o+ L
1440 Fages, 2600 Illus. Covers importsnl elecirieal Loformition [ Audels ELECTRIC Dictiona R
in handy form=—Ineluding Marine Wiring, Radio Principles, [0 Audels MILLWRIGHTS andrkceh.nm Gl.mh s
Walding. Indozed, A Key (o g practical understanding of elaetricity. [ Gueths Mechanical DRAWIN S B
AUDELS CARPENTERS & BUILDERS [ Audels ELECTRONIC el Rl B
Gu‘nEs | vﬂll 55 [l Aadels MARINE Engincers Guide , % rx s e
e T e T A ot e [0 Rogers Mechanical DRAWING and Iln:i:n 2,
A proctical ilostrated trode asslelant on modern constructlon far [w MACHINIST GUIDE 2,
eu.rpunulvjrah joiners, Eiblr'lllik”l”'l mtlll:fll.l'l.l.ﬁ‘l- Tl?td all rmEd'wu.:HorI!. 4 7 A MASONS d Build Gmdu (4 “.. } £
W m

Yochat sine, FOIA Separataly SLOQ V0L . [ Audels ENGINEERS and Mechanical Guides -
AUDELS PLUMBERS & STEAMFITTERS | Now123.4 5 e 7andscomplete © . . . 12
GUIDES—4 VYols. ...............56 [] Audeis ELECTRICAL POWER CALCULATIONS . 2,

A Practical Trode Assistant & Ready Reference, Explaing in plain o HII'IJI'I‘I EL:GTIIII:AI. Guides at 1. each

languape & by clear lllwstrations, diagrams, charia. rlphu pic- MNos 1,2, 3,4, 5, G and 10

1}._t|r|:l principles of modern ummn rlt‘l.lce 1nt|11 g Maorine [ Audels -{HI‘I'M nn%g].-aﬁqgng'"“ 2
FR
2

IEEITINOIC] e e i i i i
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No#! Learn music in just
"30 MINUTES A DAY!

Thousands learn to
play their favorite
instrument this
quick, easy way!
YOU CAN, TOO!

'Y!:n. if you follow the instructions . . . and give only a

half hour of your spare time each day . . . you, too,
should soon be able to play simple melodies, That's why
ita such fun learning music this modern U, 8. School
way. You learn to play real tunes almost from the start,
And you can't go wrong, Firet you are told how to do a thing
by simple printed instructions. Then s picture shows you how
to do it. Finally, you do it yourself and hear how it sounds,
You ean now take lessons on any instrument for less than Te a
day . . . everything ineluded |, Mo wonder thousands have
taken ndvantage of this casy wa;l.r tolearn music, U. 5. SCHOOL
OF MUSIC, T8 Brunswick Bidg., New York, Ne. 10, N, Y,

S S T i ——

U, 5. 5chool of Music, T8 Brunswick Bldg., New York No. 10, N. Y.

Meane pend me Free Booklet and Print amd Pieiure Bomple. T would
like (o play (Namo Inslrement)
Havwa 3o
Instrmenit e s o s s s s s e b anstens et IMBLPUTERNLT s v r vm it ner
I T e R S e R e e S e A
IFLEASE FRINT})
i B T T T

YOU CAN MAKE
MORE MONEY from POUL=
TRY. Whether vou keep 10 birds or ten
hu::n]:rﬁi get latest sclontific methods
that aveld losses, increase profite. Oue
famous system of Home Siudy Training
has helped thousands to succeoss. Extra
I‘ll‘{-ﬂt_u from the start. FREE Catulog;
111_.‘1“'!'!1@9 COUFEeH, methods, BErVice,
Write today Lo Dept. 50-0C,

MNATIOMAL POULTRY IMSTITUTE, Adams Center, M. Y.

Bisres lforr

e 5 s et Name Etcher

PROTECT v:lunb!lcl ml* from thisves smd G5 - 'y r
ool barmowers) Etcher BUHNS .-'Jl'f
GUF RS, AT dnlj:'li fl{‘l'!'nﬂ.'llt'l'll:lj' on i
onle, instrimments, dof collars, ony metal, W
Ensp] Simple an writing with pen oF pens
cil. Rush order :-'.um.r--m:nnlsr Il'rm!-'rl—'rw T
mhore when these are gonel SEND
MONEY! Poy vostman :1.n_l:r rlus te-ur f -Lﬁ
TEnis mmr 1 '1-
money Gack 1f Bot dellg llc—elrn -
Etcher,Dept. R-800, !tmdlrl.w <Cimoinnati, 0. Fa

STAMHER?

Thizs new 128-pagn book,

Its Cause and Correction,” 1lﬂrrlb¢1
Hogue Unit Method for scientlfle mrrrc-
tion of stammering and stutiecl U=
cesaful for 42 m Frep—no obligofdon.
Benjamin M. . Dapt. 1803, Circle
Tawer, Ilulnu-l is, Ind.

Ept-nndld opportunities. Prepare in apare
time,

plan. No previons experience
l:ld. common fchool eduwestlon anfolent,
Bend for free h-l:-nl.]t‘!.“\ﬂn[n'rﬂlmlllt‘s In Fho=
nﬂ tography", perticolars and regoirementa
t “u .lrllrlun School of FM“EH_ phy
1315 Michigan Ave.. Dept. 138C, Ghicago, 111,

DRRI-'"I'SM EN
- NEEDED

= Industry {& elamoring for

o ~more deaftamen for the
Jn'h can't start until plana are
drawn. Buildings, nirplanes, machines,
Euns, tanks, bridges, all start on the draft-
ing bosard, so it's mo wonder that every good draftsman
has a fine job. Yes, more draftsmen are needed NOW, The
pay is gnod and the opportunities for advancement great.

Learn at Home in Spare Time

Begin now to turn spare hours into money. Be a deaftsman,
I.Im connecting link between & mechanic and an engineer.

Enjoy the wonderful opportunities for promotion that exiat
now. Mo experience or artistle talent is needed. Yoo don't
have to leave your preseot jobwhile l-a:nlng, Use spare time,

American Subeol, Dept. DDC4S, Drexel Ave. of S0th §t, Chicage, 1L,
Gentlemen: Bend me FREE Information covering speclal traln=

Ing In subjecis checked below, Mo obligation on my part.
Dheafitl d Dhesl A

O or Mea and Women 1 Dlesel Entincinay 8

O Cost Accounting for ClHigh School Course

Manufacturin Cl Flastics
0 Architecture and Bullding 0O Mechanical En Inﬂrlnl
O Automotive Engineering [ Aviation E
O Business Management o Shlphl.tildlng
Name

Address

l-earn CARTOONING/

TRIAL LESSON] Cash in on uF “I-'IIE' l.'ll' hul‘rl'nl'\— H
AT II!;IM!-.—II'I' ATL. 'IIM.'E fumnl i 53' B
perience Needed 10 ST,  oday for :FJEl. lF%SﬂN.
i Tl F‘“‘" ||1 "\u: -n1|||:|.|: €16,
MooN Gag- nL M, Argyle, Wisconsin.

s ENGINEERING o4 HOME

With A Chartercd Educational Institution

Courses in ENGQINEERING: Electrical L
Archiltecturn]l, Steam, Acconautical, umuﬁ, “a: “m}“ﬁ,,fm“ig:
g:ﬁtmﬂm |Hlj-{l-l'l' FEHWEI:LE{T; nF‘I‘!lIEhnmhj_'r I!‘d Lettors,
n can

Public Health: Medieal Jurisprudence: Paychalog M'SE};E",- Physlca

heminirys Geology: Pol. Scienco; TI‘I.EDI.DE)' Law: Husiness and
I:'mlﬂlﬂlur! o #r\mu-lllltk. Mathematics; Bwmtistiens; .tunn.tw",
Moad, Chicaga

McHKinley-Roosewelt Incorporated, 4610-TC, Sheridan

FIBRE ARMS AND LEGS!

Light, correctly fitted, strong and com-
fortable. hnlurnl APPELTLR S,
Bracez for all deformities.
Scientific design. Fair Terms.
G10-3rd Av. §., Minneapslis, Minn,

Short-Cut Mathematics

COMBINED WITH
Practical Mechanies Simplitied

-] reading course! M

——

BUCHSTEIN-MEDCALF

edy, simptified system of calealation used by dradts-
mien, eRgin T
long rﬂlumm al ligared 1hr| lightming sbort- tul mrlhud
Learn horsposer, ilﬁ ruh'. mml-' ::l(
m Tusdieg, ¥lc Large
""l,.ﬂ_""‘“ mh‘ l:l mm 5-u-:-:=nnw nh-nd
Complete thh..--ll nlnl I'HA'I'I
________ e £

inetds, accountants, “master minds™ oa the
ey wikh Four 1
| nﬂunu..::l:.ﬁuuh.n-nn-aw.nhluni (=i

| Please send free detaita about “Shom-Cut Matematica snd | 4

| Praciical Mechanics Swsplibed.” No cbisation. : = .E..
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See How | Train You ot Home in Spare Ilme to

BEA HAI]III TECHNII}IAN

I Trained These Men

ina w—t in Spars Time
WO

e Rodio scis
AR
can give so much for m:ﬂ

1 amount of money. 1 mads
o & arF and & half, and
il Sl it
SERRY, | 1407  Kalsmath St
Wl

Lieutenant im Signal Cerps

isf pannot divaige any infors
warh,

Ed-page book, *“Win Rich Hewards

Radio."” It describes many fascinating jobs
Radio offers, explaing how N.R.I. trains

you for good pay in Radiol

T

the Coupon for my FREE Lesson and
Gd-page, llustrated book, “Win Rich
Rewarda in Radio." See for your-
aelf how you ean train for Radio atb
home in spare timel

More Radio Technicians and Operalors Now
Make $50 a Week Than Ever Before

Thore's o big shorlage of capable Hadie
Technicians and Operstars e g0 _many
he Army and Navy. Fixing
los pays betler now than for Fears. With

Eroadeasting suuum alr!:tlun and Police
Madia, Hhip Had her communicas
tlons hramcles are lrrl.rnhll.n.r for Operitars
and Techniclans Lo replace men who are
leaving, You may never see a time agoein
when It will be so casy lo get startedd in
this fascimat feld. e o
newds hundrods of competent  elvillan
enlisted Hadio men -ml women.  Hadio fac-
tories, with huge war orders to @I, Bave
besn advertlsing Iﬂt umm Amd

T will send you this FREE Lesson, "Get-
ting Aeguainted With Reeelver Bervicing,™
to show you how practical it is te train for
Radio in spare time. It's & valuable lesson.
Study it—keep it—use it—without obliga-
tion ! Tells how “'Superhet” Receivers work,
gives hints on Receiver Servicing, Locating
Defects, Repalr of Loudspeaker, 1. F. Trans-
former, Gang Tuning Condenser, ete. 31 il-
Tustrations. And with it I'll send my FREE

think of the NEW jobs Telerislon, Frequen-
oy Modulation, Elestronies and other Radlo
developments will open after the war! This

I# the sort of oppertunity you shouldn’t
pass up.

Many Beginners Soon Make H. s

2 Week Exira in Spare Time

There's nmhh!r an opportunity right In
sour nelghborhood te make money in spare
tie fixing Madies. I'll give ¥ow the traln=
Ing that hae started  handreds IL.L

stadonts making §5. 10 n week extra vlﬂm
n few nmuu“ttlu enrolling. The N.AL
Course lsn't something just punlud Lo take
advantage of the @ market for tech-
nleal and mm-t, It has hun tried,
tested, a:ulmed perfected during the 28
yeard we have been teaching Radio

Start Now Toward Radio’s Rich Rewands!
MAIL THE COUPONI T'11 send you the
FREE Lesson and fd-page. Illostrated baok.
er :Im;;:lm Iou 11 Beg what Blltllu wilors

) letters
ﬁmlﬂﬁ t«ull1m what l-hu m
mulm - nNnru:alnuln ITlwlll ﬂlL

keep,
Mail t‘rmli:wmlg WNOW in
int' Dst, IHP, Y Nationai n-d£ I'nltmm.
inglen, DO,

'I'HllHIllﬁ Hﬂl ﬂ.’ﬂl VITAL RADIO JOBS

Goob For Borw &0 FREE

H-'Idll'rl anilo
the couposn ﬁﬂ'l'
Fna extra

more ﬁurmlpn: duties,
ER PJI.T hlmrﬁ“r'itll#ﬂlfﬂ
ld"].ﬂ men now  anneled,

:ulrtnwmmmlllu
Learning
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More Johs for

MACHINISTS

and bigger pay for men who know their work

Thia big home-study and reference ecourse givea yon the

practical facts on machines and methods you need to ad-
vanee in machine shop work., Take advantage of the other
man's experience as found in books, to solve your problems,
increase your efficiency. with

The AMERICAN
MACHINISTS' LIBRARY

6 valumes—21368 pages—2516 lustrations
(A combined home-study course and relference llbrary)

Thl.u. llbrary of mochine shop prociiese was written for otlenl man.

|i11-'|r.l Fou the best methods for every kind of machine shop work.

My explaing |lathes, drills, and ocher machine tools and thedr

ﬂlhi'n on, Lutomatic m- machines, speeds an gear deslgn

and pmdunlJnu Jhies s fixtoresa, punch amd dle wark, metul surlne-

Ing, gta., ete. P nl|11{ written—completaly Iistrated—the best klud.
ol h#lp o the machlng dhop mah Who WALlE Lo sdvance lhilmss(l

No money down—speclal price—easy paymanis.

-

-
]
| EXAMINATION COUPON i
I
| MecGRAW-HILL BOOK CO., 330 W. 42nd St., New York |
| g, ™ S L0, dap, it the, Americen, Machipat |
[~ !.n.un fl.'mnu:]:.l until 1 price of nuf‘.u 18 paid, If not wanted, |
L vt et aad Mr T ali Wpsey Do imadry prompl shipmeet |
I
| Pome AQAreBE. o v vo o carnacnarnsnsanrr s s ntana e :
- T P e
l i ] 1 L P S H i S L B P :
LNeme of Company L uiiiiniiioineiy M ]

AVIATION

FOR YOUR CAREER
PLUS WAR SERVICE

AT THE SAME TIME

Belore you are 18, MAKE YOURSELF THE KIND
OF MAN THE AVIATION INDUSTRY OR THE
AIR BERVICES WANT . . . THE EIND THEY
CANNOT DO WITHOUT . . . so you can AD-
VANCE RAFPIDLY. S:llu:l 1928, Curtiss-Wright
Tech has boan ing in modern and pro-
gressive training for Asronautical Enginssrs and
Master Aviation Machanics. (Ho fying invalved.)
Write for full information. Include name, address
and date of birth. Dept. PM-8

CURTISS WRIGHT
TECHMICAL INSTITUTE

GRAND CENTRAL AIR TERMINAL
Glandals {Lea Angeles Co) California

TiE

5 TOWER OVERLODES AWIAT

In answering an advertisement with a coupon, be
sure to write name and complete address clearly.

14A

SUPER JU JITSU

NOW GET TOUGH
DOUBLE-QUICK!

———
Learn how Y OU can be dangerous.
Lick brutes twice vour size wwih only
yaur bars hands, even when they are
armed. This powerful ﬁg!mng-_ﬁ.ﬂgm
15 unbelievably efficient. You don't
need ox-like muscles — it's hruins
that count! MNew, easy :,utl-\[l.nr

COurse Al amaring iﬂu price, Free-tria

aifer and money- |!|J1..|1. EuAranies Hiurev! WEite t{H.IJy'[:lrI REE
DETAILS. Nelson Co., 321 5. Wabash, Depe. H-502, Chicago

LECTRILITY

Electriciama are nesded everywhers. Hollywood studies alons
claim shortage 200 men. This s a “I’I lIunIr maklng profession.
Learn at homa, sparé time. Eas ymants. Salective Em=
ploymant service. Write for I'HEE Bu.lllun. No obligation.

AMERICAN SCHoOOL

Dopt. EECAS Drexel at 58 5t., Chicage

ENGINEEHIHE Hroadonsting, “u: e
|ll||: E ice, Avintion, Marine
1 ! rht th ughly.

alent to 8 years' college II|1|F'| |I|. Bk LRT4;
mll expensea low. Co-edecationnl. Catalog free,

Dmlln Institute, Dept. D,Valpnrliln, Ind.

Bokers mako gu-ucl money | Mow Tth [mhntqr in
Hearl ﬂnpw! Hew home sto B
gualifies ubuna :due j!
Smbitious, writefor FILEE BOOK.,  Opportanities in ﬂ"'.; '
Maticnal Baking Inskltute, 13185 Mlel”ﬂ.l.l'l Bapk, 1358, Chicigs'

mm
FiErE-JITE ARMS & LEGS S==2N0
i (8, AT, SO MO oSN TR

'H'Dﬂll.lll CO., TP, THIRD AV. 50. MINNEAPOLIS-15, MIMN. U.5.A.

AUDELS Carpenters

and Builders Guides
4 vols.%6

Truids

Hﬂlrﬂ tulhl-rn. Juin:
"l\. Huddiag Mselanies nnd
wll Wosdwarksrs, Thess
Guidss give you the shori-rel
Insructioes Lhal you wkrl=
Incfuding mawr et , il
ik,
T

Bha, qll.--l &ni
suggesl ions. An

[ o |
rﬂ' Fourseld
l'-n aged mmil & .
Insids Trade Information On: Eox i ol
Hew to use the steel sguare—Tlow 1o filo and set
eaws—Ilow to build lumnitere=—FHow o uw &
mitrn bor=—How Lo uas the chalk Hoe—How Lo usa
rubes and scoles—How to maks Ln-nu-—(,l.m1 urm
mrithmel lving mensursiion problema—
ikmnting strength of timbers—How 1o sei glrders
and sills—How to Irame howses and focls—How to
estimute eosts— How (0 build hooses, barsa, gur-
mgea, bungslows, eio=—=How 1o P nna dn'l'
plans—Drawing up specificaibons—How o ex-
cavate=How fo use seitings 12, 13 and 17 on the
wieel sguars—Haw 1o bulld boksis end scaflclds—
skylights—How w0 build staire=—How o put on
interior irim—How 1o doore—How to laih—
How to paint

NiEREm
THEOQ. AUDEL & CO., 43 W. 20rd 5t., Mew York City

fmre wred Buflders Qokdes, 4 wole, on T daye’ free brial. 18 OB

Anidsls
|-|ﬂrm|tl1h l.rrd-l1 montbly wnisl 56 da paid. thfnillll-"ﬂmuth-.
blign then vomlo. o Linfimd

Ne o

Bmloreno. ccssiiiinarmrannrnrnssimisdannrrransnas e e E s R M,
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INVENTORS

NOW Is the Time to
PATENT and SELL Your Invention

MNow, more than ever before, is the right time to patent your inven-
tion. Why? Because manufacturers everywhere prosently engaged
in war productisn are looking ahend to the future by buying up
patent rights now, so they will have new and attractive items to make
and sell for civilian consumption a8 scon ms the war is over. This is
what happened during and after the last war. Henee, the smart thing
for you to do is to look ahead to the future too. Protect your invens
tion by applying for n patent mow, so you will be in position to cash
in on an outright sale, or on the royalties your imvention will bring.

Patent Guide Shows What To Do

Our “Patent Guide for the Inventor™ answers many important
guestions concerning Patents that inventors conatantly mak. It tells
what facts, details, drawings, sketches, ete, are necessary to apply
for a Patent: how to protect your invention throtgh dated and wit-
nessed disclosure: how to do this AT ONCE to safeguard your
rights : how FPatent 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 inventors se-
cured financinl backing ; how many aimple inventions have proved
large commercial successes; how Patents covering improvements
alss ean bes profitably utilized and marketed ; tells countless other
facts of interest,

Why You Need Expert Assistance

FREE
COPY

The Patent Laws were enacted for your benefit—to give you protee-
tion for the features of your invention which are Fatentable. But

“slaims.” This phase of the procedure is so complex that the Patent

Office advises the Inventor to engage a competent Registered Patent M ﬁ . /

patent attorneys—expert draftamen—experienced searchers—to ec ﬂn:c‘z

gerve you. We have been serving inventors for more than 20 years. MV fs

With the Patent Guide you will receive nlso Free a “Record

of Imvention” form which will enable you at once to “ARV

Patent npplication. This step eosts you nothing yet may be E Ev B' Jntn Bs n H
vital to your success. Remember—in Patent Matters, AC- |
| CLARENCE A. O'BRIEN & HARVEY B. JACOBSON

these features must be legally and concisely set forth in the form of 0"!8? 150
Attorney. We maintain a large staff—carefully trained registered
.
Take First Step Now .
CLARENCE A.OBRIEN
establish the date of vour invention, before you file your
TION is IMPORTANT. Delay can be costly. Mail the cou-

pon in an envelope, or te it a ny teard HOW.
a g, O PRS0 A DT PR Registered Pateal Atiorneys belore the Unsted States Putent Offics |

|
CLARENCE A. O'BRIEN & HARVEY B. JACOBSON | 31-H Adams Building, Washington, D. C.
I Flease send me your 48-Page “Patent Guide for the
Inventor'” and your specially prepared “Record o

“Worthy of your Trust’" f
Invention" form FREE. This reguest does not

{d (p ‘ AR cbligate me
/ I 31-H Adems Building I
Washingten, D. C. { Name

FREE BOOK | e

IMMEDIATELY MAIL COUPDN TODAY! !E‘Ilr State_______

= = == [Please write or print plainly,) ==
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” aw-, SPRAYBERRY
RADIO TRAINING

TRAIM IM SPARE TIME
AT HOME OR AT CAMP . ...

Thig
woulL FIC
Mol
Ol for o
work on
T

cht ny. Lhe s

HO PRE'\"IDI.IS EIFEHIEHCE NEEDED
Hprovh rix
L 1]

great era of ll'.'.t:l":l Il".-r

EARM WHILE YOU LEARM

Along with your Training, you will reccive my famous Busincess
Builders whiﬂ; ean bEiRE voul fh a nied profit ahortly afier you begln

my Course.
Get the facts about my trainin
HOW! Take the first important step
toward the money-making futore of
your dreams.  All features are fully
uplnlntﬂ am rn'r b?. iltesirated free
Boak. rite i BRER.

sn o the cofm g

RUSH COUFON f-: BIG FREE BOOK

' SPRAYEERRY ACADEMY OF RADID, F. L. Spraybes + President |
B10-H University Place, N. W., Washington 9, D. E‘r

| Plesse muat my FREE copy of “HOW TO MAKE MONEY IN RADIO,™ |

| Mame...... il R TN AT W S b i o TN |
T R A b Rty e E AR i 1S ) L g e A
I BRI - | (i s e B R e i Foir 11 PR R I

l.Hu“ !n l.-clvulclm or l'u:n’-ll’\- vrm | ferrany pm.:.;-u._n
-

Ali'én;iif

rmns. Every
"J-"rrrh-r sheould
owen this useful book, mmum:nm.ltar,

Mu;lun:i; E’ Aircra

concise, practical i tion, points
&35, facts and figures relating to correct
madern shop practice.

9 Sections — 240 Pages—
Fully Nustrated = Covering
—Aireraft Maﬁrmt: Tﬂﬂ; Farts.

Sits, OrEIng u.mga
-_;—M:ELmanu, How to Fi e
4—Layour and Bending. §—Toc
and Machines, &—Riveting, Spot
Welding and Hints, 5—Fabrication,
Blocking, Angles, ete. 5—Assembly,
Fuselage, Wing &° Final—How to Use
Towols, g— Tables & Data, Syebols,
Army & Navy Specibications, ete.

Money back if not QK. To get
this ::du:mm for yoursell mail cou-

l Now Reatlr Fan
e e AHH TO SEE IT TODAY o e s s s s

AUDEL, Publishers, 49 West 23rd Street, New York

ilﬁw AIRCRAFT WORKER (Price $1). it satisfactory, | will remit
® arrival, otherwise | will return ths book.,

I GUARANTEE TO INCREASE YOUR

VOCABULARY

T ; Ir-\:m‘-e:.-'l.
bt . NIAGARA SCHOOL,
151 B. L E. EII:I A Cln-h‘utand Qhia

STUDY AT HOME

With A Chartered Educational Institution

res in EMGQINEERING: FElectrical, Civil, Mechanical, Drafting
-*-rl'hlt!{'l‘n!lﬂ Bteam; Acranntitieal, Radio, Structurnl, ﬁin ing; Ins
dustrinl, Hizghway. Petroloums, Marine, Chemlcal.
Courses In -ARTS AMD SCIEMCES: Philossphy; Education: Letterss
Public Ilﬂll.'l'h Hmlut JUFSprudenee; _P;-;huf Sociology Physies!
ahmlllrr o 7 Pol. Sciepce; 'L,u,qr, Buiiness and
merce; nnmn nE; Mathematics: Stntisties; eulture.
McKinley-Rosseveit Incorporated, 4810-UE. ’hirlﬁln Road, Chicage

AT HOME?

Learn to ealor photosand miniatures
m’my E::ﬁm ﬂ?ﬂﬂﬂ“‘l lhl _,ﬂ

MATIONAL ART SCHOOL
1318 Michigan Awe. Dept. 1 ::W; t:-'hl-n.lnu

L LESSONS

:pI-ML‘ Semd 100 today for & trial Irr;uucnn\. full details, l D

MODERN SCHOOL OF JIU JITSU, Dept-M, 5 W. 52 St., N. Y. 19,

AS A4

GetIn atthe Start—and Grow

Flastics is a new indostry which the nation’s war
needs is foreing to guick maturity. Already Plas-
tics are indispensable in practically avery branch

of the Service—Aireraft, Ordnance, Chemical,
Mnarine, S8ignal Corpa, ete. Opportunities 7 Ng.,r],
everything, from homes to clothing, from gadgets
to tools, will be affected by Plasties,

Spare Time Training Now Ready

The tima to get started is now. You can prepare
at home, in your spare time, to take your place
in an il'lfl'ﬂ.t indostry that even now iz leaping
inta prominence. A new, practieal training plan
is now ready to help you realize your ambitions

and build your future security. Aet mow. Domn't
delay. Mail this eoupon today.

'Iﬁiﬁ?r?;‘ni;nl""T:I:"'"_"“"'i
Drexel Awe, at 58(h 8L, Chieage, 111

fend me FREE informatlon covering special tntnlng in

subjects checked below. No cbligation on iy part.

O Plastics Cost Accounting

O Electrical Englneering for Manufacturing

(u] Dﬂifﬂni and Design 0O Automotive Engl urla'
for Men and Women [ Architecture & Building

O DMesel Engineering O Shipbuilding

0 Mtl:hlnlr-'lﬂ?-ni.inwrlni D Business Management

U Aviation [ Radio O High School Gourse

Name, ...

POPULAR MECHANICS



HE Mailed This Coupon

J. G. O’BERIEN]

Atlas Champlon

Cup Winner
This hi: &zn  ordinary i
snapshot a , | e i e ey
Charles Atlag"  (Cali- P DiEns, 205 g S8 By sunes,
fornia pupila. ;

This {5 eotpon O Rej
to get FREE Hook Yoo

is below—ellp gy NOw|

»

it
ETaTE
- —

t--ﬂﬂ
Prize-Winning Body
! Gave Him/!

G. O'BRIEN saw my coupon. He cIippEd- and mailed it. He
* pot my free book and followed my instructions., He became a
New Man. NOW read what he says:

“Look at me NOW! ‘Dynomic Tension’ WORKS!
I'm proud of the natural, easy way you have made
me an ‘Atlas Champion' I™

I. G. (¥ Brien.

“Pll Prove that YOU, too, can
be a NEW MAN”"—Charles Atlas

1 don't eare how old or young you are, or how ashamed of your
present physical condition you may be, If you can simply raise
your arm and flex it I can add BOLID MUSULE to your hiceps—
yes, on each arn—in doable-guick time! Only 15 minutes a day
—right in your own home—is all the time ask of :?l:ﬁl.' Arnd

there's no cost if I fail.
1 can brokden your showolders, strengihen yoor back, develop your whole mueciflar svstem INSIDE
and OUTBIDE: T can add inches (o your chest, give you a vise-like grip, make t legs of yours CHARLES
lithe and powerful. 1 can shoot mew strength inte yoor old bockbone, exercias 1hosc InpDer oTgand, ATLAS
help you emam your body so full of pep, vigor and red-Blooled vitality that you won't fesl 1.|1r,:r::"n
even “‘standing rosm’ left for weskness and that lazy feelingl Before I get throogh with you I'1L An  untouched
have your whole frame “messured™ to a nice, pew, beauliful suit of musclel {‘I|h ln i ILJuI“ [
Laries e LM
] winnar anrd
niy inutes a ay halder  of _the
thtle . **The
" Dyra i Tewsion ™ That's the ticket] The identical watural meihod that T myeell developed Worjd's Most
o change my body from the sccawny, skinny-chegted weaklinmg I wae at 17 to in¥ present fUpSTmsn Perfeelly  De-

physique! Thousands of elher fellowe are becoming marvelows physiesl specimens—my way, I glvo veloped  Man.*
you me godgets or contraptions fo fool with, You learn fo develop your sirengih through
“Dymamis Tension.” Tou simply uiilize the DORMANT muscle-power
in your own God=given body=—walch It focresse aod mulliply double-quick
into real, solld LIVE MUSCLE,

My method—"Dynamie Tension"—will turn the trick for you, No
thepry——every exercise 18 practical. And, man, so esny! Spond only 15

CHARLES ATLAS, Dept. 88
115 E. 23rd Street, Mow York 10, N, Y.

T want the proof that =Diymamis  Tanasdon™

minutes a day in your own home, From the wvery start can holp make me & Nrwr:?l‘;.;»:::\-‘:m:[ng-t o healihar. il!uuktl
you'll be using my method of “Dynanic Tension' al- bonk, “iverlisting Healin ana  Strength.® o obligaticn.
mosl  unconsciously every minute of the day—wslking, )

bending over, ete.—T0 BUILD MUBCLE apd VITALITY. AN

FHEE Bﬂﬂ“ "EYEILL::SE'I:I!EENGI-#EHA}TH (Please prink or write plalniy)

In it I talk to you In strabght-feom-the-ghoulder language. AARTRINTI 5 0 a0 R A e e R
Pecked with inspirational pletures of myself snd puplls—

fellows who beame NWEW MEXN in strengih, my way, Let

me ghow you what I belped THEM da, See what I ean do for CHY ssssassssssassasassansnnsnnnn Bl v owsens

YOU  For a real theill, pend for this ook today, AT ONCE.
CHARLES ATLAS, Depl 83, 115 E E3d 30, Mew York 10, M. Y.

O Check here if under 16 for Booklet A
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FREE BOOK

PROTECT,
FINANCE and
SELL YOUR
INVENTION

OUR first thought; naturally,
is “How Can 1 Cash Im On My Inven-
tian®" We ean tell you how athers did it—wha
they went 1o for finances—haw they arranged part-
nerships—how they made contacts with manufacturers
—haw they dictated royaliy arrangements——=how
much money they made—how yeu can find a market.
Our new FREE BOOK discloses sources of gquick rev-
enue if your inventlon Is patentable and salecable with
profit possibilities.

FIRST HAVE US PROTECT YOU

Commercial af sucecasful Inventors first pet a 10, S,
Patent protecting thelr Invenilon. Remember, if yours
has value to others first protect itz value 1o yoo. A
patent safegunards you against someone copying and
commercializing your invention——it is a strong sales
weapon for you in getting a boyer or finsncier—it
sets up your idea as original, different, and valuable
to those youn expect io put your invention ioto pracs
tieal shaps for money-making.

HOW WE CAN HELF YOU

We are Registered Patent Attorneys hl\rin\g ]un\g X
perienes in hrlping inventors, hur service coavers all
phases of patent work and cur imndividual offorts are
supported by trained patemt drafismen, attorneys,
searchers, ete. We wille=first=—=advise you as to the
prabahle patentability of your inventlon—and later
prepare; execuie and prosceute your patent applicas
tion. Get faoll farts new—another inventor Eciting
shead of yoo with patent may mean you lose alll
Mail coupon today—a 3¢ stamp may lift your present
inoome to early

future security!

r "
o y
el ﬁ St o at L E
Voqasd D eont od Stwen B0 2T 3
A gfnﬂ: i‘“:::"a »’!11'-_;“ pod@ 2 e e i \
L1 ‘c"-"‘rf: i : )
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[ R G e
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(Write
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Say pon saw it in Poepular Meckanica!

1BA

Rich Rewards

in PLASTICS

| Fnuﬂun Maojestic New
[
. "‘:I;':._E,g Industry Unfolded
1 l The whole story now rev i"lll.J by
| 1!:‘]'“' noted suthority describes many fag-
LF
X

I.;II'IiI':iI'Il:’| ill'ld Al :ﬂ'.ﬂg If'?(l]{'Tlm!,'._.':'j.

in Plastics—tells ol great opportun-
ities "MNow & Future." Defense workers, farmers, execu-
tives, and men with their eyes to the future will want this

wealth of new money-making inspiration and information.

SEND NO MONEY
Simply mail name and address and pay postman $2.00 plus
mail c.o.d. and postage charge upon delivery, (25¢ extra in
Canada) Return in ten days for refund if not fully satisfied.
Simply write “Send Lougee's book on trial,”_giving your
name and address, Mail it today | You'll be glad you did it!

PLASTICS INSTITUTE

DEPT. M-8 = CHICAGOD, ILLINDIS

Why tPaysTo
LEARN PHOTOGRAPHY NOW

221 NO. LA SALLE 5T.,
Mever before ao many job and career op-
portunities ! Photographers needed in
husiness, Indultrp science. N.Y.L gradustes
winning prumu!u‘:n. thh'n'l' ay In Armed
ualify at America's lorgest, oldest
sident or home atudy, FREE cat-
n.Inz deseribes commercial, |'H!I.'I‘.I.'uJ.l.. molisn

% cture and coler courses, Write today!

H,‘LIHS'I'I'I'II'I'E of PHOTOGRAPHY, Degd. 45, 10 W. 33 S1, Mew York 1, H.Y.
—

Forces.
sohool,

Rndio offers many good money-making oppor=
tunities. Investigntie how we can traifn ¥ou at
home with the help of MOVIES, then BACK
¥OU uwp with an sffective Employment Service.
Dur free book "Victory For Youl''
BLOFY . . . write for it.

DeFOREST’S TRAINING, INC.

2531 M. ﬂ.i-hl_and Awvr, Dept. V, Chleaga, TIL

&£ "CARTOONS!

"MONEY
h.!."“ﬂ AURMNE will gsash you HOW 1o CREATE ORIGTINAL
CARTOONS &t homs ‘um vau may BRLLI '-"‘.ullru Nmnm s 85
26 Iessans and ower 00 Ilustrationss ALl for Onlg. ..

Sead pame gad addrags for froa duiails,
RAYE BURNS SCHOOL. Dept. M, Box 1298, CLEVELAND, OHIO

MONEY IN RABBITS — CAVIES

w E B u ? i 'ipﬂ“ e In fouch with afher marlieta.
Catalog and copy of magneine 10e, Or send

25e for Book Catnlog and ]'rlﬂ' I IM n1|d u l-'"-l.l H mn.--n-u-—

tiomi Lo the AMERICAN S FAR

oOUTDOOR ‘HTIIPII‘I [ =]+ P9 I.'ll" !-4. FEAHL .‘I"l'EII'- H. ¥.

wome 7o MOUNT BIRDS

Pets; to TAN.
Be a "I‘a.:.tdermlst Profit and FUN.
Hunters, save your valuable TROPHIES. [

d - “"“"Eﬁ“fﬁrﬂdur‘}ulmav
i,
F it bl 1

= NOW absolutely FREE. E-ﬁ“:.’?.““” &"i
Send Pushl TODAY for FREE BOOK. State AGE. ;
IHI'. $GH'I.'II:I|. I.‘.lf TIIHJERM’!' ht. 337¢, lllmlh. HNeb.
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LD A NEW WORLD IN YOUR HANDS !

* Electronic tubes are figuring in

every battle of this war, Peace will find
us in a new World of Electronics

as secret wartime applications are
turned to new uses revolutionizing

all our ways of living. 5
* The future applications of electronics
in industry literally are limitless.

The trained man holding an

electronic tube actually is holding a
whole new world in his hands.

* The appeal of electronics is to men
of vision and imagination. If it

appeals to you, lose no time in joining
those forward-lookers who are

studying electronics today, You

can study the new 1.C.S. Course

in the Essentials of Electronics in your
spare time — at low cost.

* Mark and mail the coupon —
it’s your reservation for a well-paid,
responsible place in tomorrow’s
greater world.

INTERNATIONAL CORRESPONDENCE SCHOOLS

HELPING TO TRAIN AMERICANS FOR VICTORY

BOX 5470-J, SCRANTON, PENNA. *
Without cost or obligation, please send me booklet and full particulars about
the course befors which 1 have marked X:
[CJESSENTIALS OF ELECTRONICS
TEGCHNICAL AND INDUSTRIAL COURSES

0 Afr Brake [ Contracting and Buildiog [ Manogement of Inveations O] Banitary Frginsasing
0] Alr Coaditioning O Cotion Mamulssturing O Marine Eoginem O Bheet hetal Work
O Airplans Dirafting [ Dhese]l Engines O Mechanical Drrofting [ Ship Drralting
[ W] itecturnl Drsfting [0 Electrizal Iraflting L Merhanical Engineering L] Hhlpfiteing  [] Shagp Practjcs
O Archliestiuns O ]J.url.:-u.-! Lu.:hy-wml; O Miss Forminnn [0 Bueam Eleotric D%mm Engines
0 Auto Engine Tune-up O Elee £l Navigation Prtiernmaling [0 Steam Fivtng
L] Auto Techniciam I-J,m.-trlea.l MMalntenanon O Flasties O Plumbing ] Strastusal 1:Ir.-hm¢
O Aviaten [ Avistion Maochania E| Founlryman O Heati O Fulilic Works Ecgineoring O Biructural Lbflneennl:
O Blueprint Headicg ] !!ul. Tresiment of Mae 0 Pulp and Paper Maokicog O Burveying asd Mapping
[} Bl:lIJN‘l'H-hU-I'!II . ul ll h-n.n:mmln; [0 Radis, Generil O Telography [1 Telephony
[ Bridgs E“n“n:il. 0 I “-.II’ L Badio Operating C I‘e:l:LlJE..uDunnlru
O Chamistry [ Cosl Aining O Inzluntrisl E-'Ia!-nlliurn' O Ttmelin Bervicing O Teolmaking O Tool Diesign
O Civil Enginpering [0 Locsmailve Engianer O R, i, Bestbon Forseman [0 Welding., Gas and Elsstrs
Ll Conerete Enginsoring O Mschinist [0 Inspester [0 1L . Bipgnnlman O Hefrigeration [ Woolen Manufscturing

. BUSINESS COURSES .
O Avoounting 0O Advertising [ Callege Preparatary O First Year Caollags w [ Railway Poatal Clerk
L Beokkeeping O Cammuereind O Foremanshi O Freach O Halenmunnhip
[0 Business Correspondence 0 Commeseial Mustrating 0 [‘oml. Engli 0] Seeretarial (]
L] Busineas Managemeak O Cost Accounting [ High Bohoaol O showeard anid Sign Letteriug
DO Cartopuing [ Civil Bervles 0 G e Accounting O Managieg Mg ai Wozk L Traffic Monsgsment

i HOME ECOMNOMICS COURSES 5
O Advanced Tirosamalding [0 Homs Dresamaking [ Tea Moom wnd Cafeterin
L Fooils pwd Cookary O Frofesslgoel Dresmmaking aod Designing Mpsugensusl, Culering
A ge. A e apani i gy S
S Preaent Fos(fion.
Comedion reridents semd eoupon fe Infernational Correspeadenss Schoole Comadian, Limited, Montreal, Danafa
British residenfs gome] coupom fo B 8. 71 Kinomeow., Lendom, W €. 2, Enoleed
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RADIO

BIall the Co
bolk, *YWin
Frical

5
H

J. E. !Ill'll:l-. Pres. Pﬂﬂﬂr Bl.rp;lnmrr: Mllﬂ 53, S10
Hat'l, Radio Inst, 8 Week Extra In Spare Time

There's prabably an om.mr:un!u.- nght in
Elw.ur neElghbhorko L miake money g
dlaa ko i 111 give ¥ou the
i In training Lo rted hundeeds of NOR.L
Florpy ok miadents 1 wesk extra with=
2 ArE i
r

ohs  flxing R
alers or in o

B F
4. FROEHNEI, 300 Hrosdeasting St

Tamas _Ave.
Gooss LIM Texss.

IIII|| r—::-d 210

un| }l’.u!lni-
;muu JI! E‘E‘ areda of ¢|.1-|.|_|,u1 Teasdia
-hnmh -1 ntors, Technlcions. S0 MATL
lhn.ﬂr. I3 THE COUTON NOW in en-

"M.B.I imialng - o f
D-l-:ll;?;- h'mﬂ'“fhn‘ you'll see many !uu.-l'rup::-
o

e

Araimed mdlﬂ T i<
PV ETTImLE Tis{ls "l\.lll-
e

itﬂmw thmaf J. E
Frea., Dept. JHPA, munml
Badio Inst., Weahington, D. C.

r----------h-ﬁ-ﬁ‘ﬁ-.ih-

1 1. E. SMITH, President, Dopt. 3HPA

| HMational Radio Institute, Washington, D. C.

I Mai! me FREE, without obligation, your 84-page book, *Win
§ Rich Rewards in Radic,'

BoNEmm s inrisaisiasrrninns i nrinnsdansi ML
R R R TP TR - | |

[ — L ——— |

TRAIN FORE
A GOOD WAR-TIME

ELECTRICITY

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

Practical training on full size electrical equip-
ment. “‘Learn by Doing''—I12 weeks' sh
training. No previous experience or admncgg
education needed. Serve your country in vital war
work—protect your future after the war m th.ia
Ercat fast-growlng field.

Learn about the Fay Tuition After Gm.dllntmu.
Plan.'" “Part Time Emp!u‘y ment Plan.” “Job After
Graduation Service.” Send coupon Now for my
Big Free Book.

™ MAIL THIS COUPON TODAY ™™=

;[. Cé I.%“'Tll‘lia PI;I.. fﬁng Elb?!'“.cl?..-lh‘lgchmll 1
. A ' L. L. - Lis-§ s
Y pFru H-Dﬂqk. and d.:il:EIuEI! '

Flease send me your

wour “Pay Tuition After Graduation Plan' and I..lE:-.
time employment service.

Moo .« oiaianas I
Slrzc't... ....... HEF- g =

Sey wou saw it in Popular Mechanical

20A

INVENTORS

Don't file your patent application until you have
read these three invaluable
guides. THEY'RE
FREE and they tell
you how to protect
and commercialize
your invention. Act
teday . . . write fo:

\FICTDR J. EVANS & CO.

REGISTERED PATENT ATTCRMEYS FOR MEARLY 50 YEARS
730-J MERLIN BUILDING —— WASHINGTOM, D. C.

DRAFTING .

TOOL DESIGNING

| Gual ity :I-trl-ll}- as a Drafteman or Tool Designer of Jigs,
; Dies, and Fiztures for mass prodscban.  Many mpw
""'""“"'J 3100 to 5125 a4 W

EEH. Im:mﬂr:r Iaterally
ied Draftimen, Mas
%. Learn quickly
hama with our p-by-abop leEtons
supErrined by rrLl‘bqlll:m:l profoaasar of
draftimg and machine tool design, Mush
and address today for complste facts
i Mach ineor Toal Design. Stateage.
OHIO INSTITUTE OF TECHNOLOGY
Bou 106, Gresaville, Okio

You enn lenrn to design aleplanes. A Ryan
Home Btudy Covrse in Acronautical Engineer-
ing will prepare you quicker for a job with
good pay and a future. Easy to understnnd.

| RYAM AERONAUTICAL INSTITUTE
OF RERONAU 428 Lindbergh rleld. San Diego, California
F"DD'I' CORRECTIONIST.
Earmings in this grestly
to buy. 4Tih vesr. Wrelite for free bookiet.
Stephenson System of Foot Correction
AMND 50¢

DO YOU Wm & permansnt busi-

aeeded profession rum &s

28 Wack Bay, Boston, Mass,
i S

No sxperience Decessary.
easlion of iqp.r
high os 250-2100 weekly after a few weeks home trolning—
KE BIG MONEYzz HOME'

FREE {35
ITB-'II DI-'D Then BECOM
nat medl or chiropods—uao further capital needed, oo goods
FLEA POWDER
NEW INVENTION

New, patented_invention makes possible
big carnings AT HOME. Replate auto-
parts—worn arti |:Ir~-4 in homes, stores, hoteln,
restaiisnnts, et had |

tabarea y
B CAN [Ny for itar
JG['I'.'-';\L iu'_rl*H]-_J-_ SAM

T‘;Ul.-l{t'.l““
SAMPLE w bauile upon entinfied custom -:ra. Act at oncel

BOOKLET WARNER ELECTRIC COMPANY

LEPLAINT ALL G613 M. Wells St., Chicago, 1il.. Deal. 304

POPULAR MECHANICS




Do you want action now=—in a vital, growing war-time industry . . . helping
to turn out fighting planes and jeeps and bombs and tanks? There's a big de-
mand for men and women plastics technicians o fill important war industry
positions . . . and if you start your training now—at home—you may gualify
for a place in this vital pare of the war program.

LOOK TO THE FUTURE

Even more important is the question—what will you do when the war is over? Will

: i you be among those fighting for jobs that may no longer exist? Or will you be well on

- ; ‘ your way o @ permanently profitable career, or established in your own buiiness, with
astics?

gui]d your personal post-war plans on a sound knowledge of plastics. This counery is

already in the Plasrics Era. The Future of the plastics industry is 5o rich thar some pee-

dictions seem exaggerated and fanastic, . . but the fact remains that plastics have proven

themselves and are viral in the production of airplanes, autos, furnitare, radios, trains,

clothing, electrical appliances and equipment, machinery, tools, and hundreds of other
products.

CHOOSE YOUR FIELD...Enter it thru PLASTICS

You should be able to see for }'I;II.I:E}!H: what ]:!a.}tl':: will mean in virlulﬂ:,f EVErY feld—
the possibilities thar will be available o those trained in plastics. Now is the tme w
prepare for your chosen fiebd, as a plastics technician,

LEARN AT HOME

L{a}m your increased hours at home pay you dividends. You can mil}r fir inoo your
spare time your training for a carcer in plastics. You won't need o lose one minute
from your present work .. simply devote a few hours each week o enjoyable home
study, like thousands of other men and women are doing who are helping their coun-
try while helping themselves. The Plastics Instimsie course is an easy, practical ested
method which will help fie you for this promising and interesting feld .. . and if you
are now working with plassics, it equips you for advancement, During the entire course
your training is supervised by men well known in the plastics industry, in which they
have been recognized as authorities for years.

TIME I5 PRICELESS—ACT NOWI
Find out how the Plastics Institute con help YOU. Mail the coupon for your copy of
the large FREE, illustrated bookler, the "Waorld of Plastics.” It is crammed with valu-
able information abour plastics, tells abourt the new plastic airplanes and other uses for
this revolurionary new marerial . . . a5 well as about the oppor-
wnities for YOU in plastics. Decide NOW o ler plasrics poine
the way to YOUR success . . . send the coupon TODAY.

Fv

AMERICA'S ORIGINAL
INDUSTRIES TECHNICAL INSTITUTE MERICA'S. OREOMEA

1221 Chanin Bldg. 6256-E LaSalle-Wackar Bldg. 190 S5o. Alvarado St
New York Chicoge Les Angeles

[

— ~ Plastics Industries Technical Institute -

% 1626-E La Salle-Wacker Bldg., Chicogo ’

l'rn' Gentlemen: Please send me the book ler "World of Plastics” and information 1

on your training program. [ understand there is absolutely no obligation. I

1

Name—. Age !

i

Street. :

- |
= L] " S— e State

- i Dapt. B :
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ELECTRICAL sooxs -

W, ATy "A )

,J-ézﬁaed &
FREE -

g =

FoR EXAMINATION
MODERN

ELECTRICITY
INCLUDING RADIO
AND REFRIGERA

interestisd In Electricity. NF-"W
brought right down 1o date with

Here's groat, news for

Apnlied Fln—f{l’il"{w
MEW Elecirical subjecis fully coversd, incloding Elecirical Blue Print
Eeading. 10 bl Volumes ;||-||‘_| nil ||1::|r|“| FREE for examinstion.

BIG FIELD! Big DEEI?I!:':!II
Bi! Pl}'! Mo wha understand electricity

are urgenily nesded in thou-

sxpds of War Production [nduss
triem. A -m." ship Maelbidingr, some  plants,
maching = ractically every Industry de-
penilE  on l)tl!'ﬁrl"llr and men who kEmow this
mibject make bix mioncey, Flensant, fascinating
wWork; eany to Ium and :Iu. learn with these
books.  Genad eoupon for st for FREE ox-
amination And s l‘r.lr ruilruell'

SE A year's consulting privileges

willi our sugineerm now glven
ta all buyers of this famodis
Cyelopedia of Electricity.
AMERICAN TECHNICAL SOCIETY
\rq-:-unnn.l Pubiishers sifnce 1088
et e e o
American Technical !-u-:h:y.. Dept. EC19, Drexel ot S8th St., Chicage
Beil for 10 days® frec use, 10 volume sed of Hew 180k Edltion,
Applied Elcctrie L_I(' ||wl|.1|||.n|.: o certiflocate Irr\-tlllln-|Fl ma Lo cansulting
llrll:-:ﬂ. l'ur ane will pay Lhe delivery charges only on the
B;u& 'u-l-u|| 'Iwnu,' -|1-|.urn thiom im 10 days and owe you Dothe
In{r m.q. 11- keep them, 1 will sen 3,00 after 10 ?‘lr Lham
ol a rrlun1.h untll the total price aof anly $20.B0 13 pald.

18ih edition of

MHow Edition
For Beginmers
and Experis
000 pages

freds of
n — L

Orrer
LA

ADDRERS . .o . oo s osbaa s ats s a o dasad s ddnodnsbmoamhosssssas
CITY  vsnesaransanuassasasnnarannnnnns BTATE. .vavrarrans

Flease atthch leiter stating age, occupatbon and name and address of
employer and give at least one buslipess man a8 reforonce.

AUDELS NEW

MACHINISTS

NANDYBOON
NOW READY!

.l. IIEAEI'I' REFEREMCE
Tells HHow Lo Operate and Bet
Up Laithes, Berew and Millng
Machines, Bhapers, Dirill

Presses and All M achins T ools.

- 5 PRACTICAL BOOKS W ONE!

f| B0 FULLY ILLUSTRATED CHAFTERS
Covering: 1—Modern Maching
Bhop Practies, 2—Nlius Print
Feead niz and How to Draw. 3—
Caloulatlons & MAathematics
for Machinlsts, 4—Bhap Phys-
lea, S—How Lo UseBlide Fiils,
Det This Information far Yourself
& Mall Cowpon Today., Mo Obligation
Unless Salisfled, ASK TO SEE IT.
G UHFLE"I'E *PAYONLY 51 MO.

TOOLMAEERS RANDY thbl.umﬂvn"u'r
g:'iﬂfﬁj '?'I! [lfmuuhummumumrmu b paid.
wilk rul-wn e

FuLLY l|.|.u:m'rl:n

Pl

e

— —

ﬂl+ 531 'Pl. Ave,,

MOTORISTS Wanied/

;ah_ TO MAKE THIS UN/QUE

GAS SAVING TEST

Will you permit us to send yon at our risk
ll the Vlci.:-maﬂt yadevice w{:mh nlrlnu'-ml:rl
nra prafsin nstall it on your

enr, 1:: ELE:t ogr rl:mhui]n ad it trims dollars off
wnr:u hills by eaving up to 30'% on gasoline con=

e e b e e

mater neso

Auwtomatic Supercharge Principla

'vmmtle s entirely diferent) It mﬁ- o

|. principle brl.'uhnmn ndd=
extraczygen, drawn

rulmmirlunwrm. Heu (1 |||!:‘1

enild apportuni wuﬂ
mnd owner o proapest, and
nddress now far ﬁ I:W:wmntr:;!ni'rm

_'_I'Il Vacu-matlc Co. .._"'ll_?_!l_ﬂ w. State Street, “l'n.rvr-*n:-n-.- Wis.

Inventions Wanted

Patented or Unpatented

Inventions can now be safely sold without patent-
ing expense. If you have a practical, nseful idem
for sale, either unpatented or patented, write

Chartered Institute of American Inventors
M. W. 'Fl"l.l'hlng‘lun,n' C.
30 MILLION WORKERS AND SOLDIERS
will spmpets with you in |n-m|.|.me uniess youo traln
now. Low eest professional training, e il
Motion siudy is insurance for present and futare

hix pay jobe Inr'rwulq vital war work mow with
mesthiods (i proveIEeE e, ‘rite for details sow.

IHDUS-TH‘I-EL ENGINEERING COLLEGE
0 W ashuieg i, Chbd ag®

& WINDOW SIGN LETTERS

Faor Btore Frontaand Office Windows., Anyvone can put
them on. Froe Samples. Liberal Offer to general agents,
METALLIC LETTER CO., 432 N. Clark 5t.,

OTTAWA
BmTRACTOR

Falls Tm—cuh l‘..n: SAW

Uses F-uwm*Ta.ke—o.EEa.n
Writs for FREE
Book and Prices

tar. Direct drive, Rn fast.
Elllﬁl'irlﬂﬂ.. EEIIMIH a5 u!' ulﬂuﬂ.crm

OTTAWA MPG. CO., D827 Forest Aive., OTTAWA, KANSAS

| MANY NEVER
SUSPECT CAUSE
OF BACKACHES

This Old Treatment Often
Brings Happy Relief
Many sufferers relieve nagging backache quickly, once
discover that the real cause of their trouble may
be tired kidneys.

The I:id.um-u are Nature's chief way of taking the ex-
cesa acids and waste out of the blood, They help most
people pass about 3 pints a day,

When disorder of kidney funetion permits polsomous
matter to remain in your blood, it may eause nagging
backache, rheumatic paing, leg paine, of pep and
energy, getting up nights, swaolling, puffiness under the
eyes, headaches and dizziness,

Don't wait! Ask your druggist for Doan's Pills, used
succesafully by millions for over 40 years. They give hap-
»y¥ relief and will help the 15 miles of kidney tu flush
out poisonous waste from your blood. Get Doan's Pills,

POPULAR MECHANICS



FOR NATIONAL GRADUATES ‘==

Shortages in trained, skilled men runm into the
hundreds of thousands, One of the biggest fialds
is RADIO, with its many fascinating branches.
Wartime demands for Hadio men are tremendous
nod will continue UNADATED ofter the war,
That's important to you. You want training in
a field that will continue to advance, MNational

la offers you n time-tested mel af
Home Troining which has helped thousands of
men Lo more pay, and anlimited opportunity in
the growing RALNO industry. You can actually
start carning in Spore Time, sven while you are
troining for n goosd permanest job sz a8 RADIO
technician, You need tralning. National ean def-
initely help you. E1mﬂl:|. send the Coupon and
we will mall you n FREE Specimen Lesson nnd
Rig 1Fu-c-rtunlur Book so you can judge for
yourae] h:at now you can be helped 1o bigger
pay and a Life Coreer of Success.

Muen Subject o Mill-
tary Servies Alded

Tl:-.di:-r'rrf::.l:itnﬁi-lpﬁ- Regardless
ey s ] of your
poi o gL Age You Can
- ol e Enroll

now  enrolled,

DUPLICATE THE SUCCESS
OF THESE GRADUATES

g &

0. H. IVEY H. nclunn\ln
I
NM !ml H:ELWEJI; thae mtll wlu.r

WRILE B get ahead Gn life. Yoor
tralned man can get & job ot &
mueh higher solary.’

o K Ivey, Washingtan, I C.
kT :u'h-uuLI:np.' hel me obs
takn - & swell ol ?P:: [ the
navy, I am rn
doi T ledrned
will h!':ll nﬁ" f'h'lﬂﬂﬂ for l‘*hhl
advansemant. !

H. senn:.u.se:- U. 5. Novy

Thousands of Groduates
Attribute Their Success
To Hational Training

REQUEST FULL DETAILS

FHAME

CIry

SHOP METHOD HOME TRAINING
fully quuhfm you for bigger pay jobs

More than 50,000,000 radios in vee. They need
servicing, Ov\cr 500 Broadeasting Studios em-
ploy trained radio technieians. The movie in-
dustry and thovaands of theatres employ
Eound experts. Factories nre adopting sudible
address systems. The Air Lines and Govern-
ment need Trained Men., Here i8 your oppor-
tunity to get into & permanent, profitable field
of enjoyable work,

You profit by a

fascinating career

in RADIO
RADIONICS
ELECTRONICS
TELEVISION

YDU GET HOME TRAINING
FROM A REAL, ESTABLISHED
TECHNICAL TRADE SCHOOL

For 38 years Mational Schools has trained am-
bitious men for Top Pay trades. Squarely be-
hind you are the modern, completely-equipped
Training Shops of National where we pre-test
and prove every Instruction sent to you. Every
phase of your training is personally supervised
by nn established Faculty of practical experi-
enced instructors and engineers. They have
developed progressive methods of training you
in vour home comparable to actual shop praec-
tiee. Unique training fasilities give you Home
Training based on Resident School Shop princi-
ples—methods not available from any other
source, ta our knowledge. You'll be amazed
when you receive our Complimentary Lesson
and full details. Send the Coupon at onee.

Los Angeles | =R T
Colifornia _= SOy
ESTABLISHED 1503 4 1
'MAIL OPPORTUNITY (OUPON FOR QUICK ACTION
! Maotignal Schools, Depr. PM-8

4000 So. Figueroa, Los Angeles, Calif.

Mhoil me FREE, withau! obligation, ene Lewon ond Dppartunity
Book, with full details obout haw | CAN become o RADID Techmicsan

“NATIONAL SCHOOLS
e N

S L

Ml in envelope oF
paite A penny puliul 1

AGE

. ADDRESS

STATE |
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WANTED..
POSTWAR IDEAS

A world-famous machine tocl bullder with
good management, high-caliber salea
organization. fisld enginssrs and service
men, skilled labor, modern machines,
new plants, and adequate capital is

WIDE OPEN FOR POSTWAR
MANUFACTURING IDEAS

OR. 63 years, since 1880, we have

built exclresively turret lathes and high
precision small tools used on turret
lathes. These products have won us a
world-wide reputation as leaders in the
machine tool field.

The turret lathe is a key tool for war
production. To serve our country and its
allies, we went all out for war, increasing
manpower, plant space and equipment.
QOur output rose to many times chat of
normal needs. We have far more produc-
tive potential than we need if we return
to normal operations after victory. But
we would prefer to utilize the assets we
have built up in machines and men—
and women.

Therefore, a postwar planning coms
mittee has been set up and given author-
ity to consider amything and everything
which can uwse our manufacturing and
marketing facilities. We are interested in
ideas for fmproved machinery, or new
machines for industry, business, homes,
farms, or transportation. Perhaps we can
build and market the complete machine
or you may want us only to build pares
and units because we may do it better or
at lower cost. Maybe it isn't 2 machine
—it may be a device or instrument for
science or entertainment that requires
precision parts.

Any idea or proposal brought to us
will be given the protection and cour-
teous and confidential consideration
which you have a right to expect from a
reputable company. We suggest that you
first give us-as much information as you
can in a letter. Our reply will tell you if
it appears to our mutual interest to
arrange a meeting—if not, we will tell
you why not and perhaps suggest some
alternative action. Address Postwar
Planning Committee—

THE WARNER & SWASEY CO.
Cleveland, Obio

Get this Handy O[RIMI T E

Ohms Law Calculator!

Figures Ohms, Walts,
Volts, Amperes—

Quickly, Easily!

Bolwves  an Ohm's
Law ]’hlhlgm with

glide rFile knowledge.
All walues are direct
rending. Scalos on two aides
cover the range of currents, resist-
nneed, wattages and voltages commonly udsed in
Radio and Electrical Work., Size 414" x 8.

Send only 10c In coln to cover cost of handllng.

OHMITE MFG. CO., 4531 Flournoy St; Chicago, AL

MACIC 7L 1Q0/D

Ff‘fﬂfs Pictures o,

Amazing discove permits ¥ou to print ple=
fures from any of Your enapshiol megatlves on
woanl, cloth, leather or paper. Like magle, your
plotures  will show  on UHI.I handkerchiefs,
purses, oards, lecterheads. ‘nkes only  few
minutes in brosd daylight, Won's rub off or
harm megntive

HATURAL COLORS TOO! Imagine hmlnw&;mlr favorite snap-
shota=—your AwesLhonrt's, buby's oF your own, own in natural cal=
ars—in urtlstle shapes and designs on whatever materinl used.
SEND Mo MONEY! Just Fush your name and address for Introdine
tory oullf. Enough materinl to print and eolor 100 avernge size
pletures, anly £1.00, But don't send a penny. Fay the podtmsn
when it arrives—nplius a foew eents postage. Yoo risk nothing,
It's guaranteed to work. Send today. (Canads $1.25 MO, anly.)

L E M MFG. Co., Dept. 255, Neave Bldg., Cincinnati 2, Ohis

STOPS HOME CANNING LOSSES!

MIKALSON FRUIT JAR COMDITIONER grinds
Iu'ull ill makes of serew-lop ateddard &ize
“w jars; removes nicks. STOPS MOLD, LOOSE
L'II.'?IS MILKEY PEAS, DARKENING OF PE

& PEACHES, ETC. END EXTRACTION. SA

VITAMIN JUICES. Enjoy easier dannlog and
perfect food. Stop :pn{l.nr_w.. Order now.
$3.95 prepuid in U. B, Full isstroctions.

MIKALSON MFG. CO.
Dapt. P. Box TOL. Everott, Washington.

Become a Doctor of PSYCHOLOGY

Win the degres of Pa.Id. Teach the peerel of contentment, happlness.
Rolve menial warries, Experlence the revelation of truth, Chartered
enflege, Tmllvidual help, Write for FREE bhook, COLLEGE OF
UNIVERSAL TRUTH, 5E51-B MNorth Ashland Ave., Chicage.

“J3() SHAVES FROM 1 BLADE

AMAZING NEW
S5l BLADE SHARPENER

: Nw |||JI ,-t'lri-"r for

peErarass f
Aecessary Lo ch

Feturm
RAZOROLL

24A

CONPANY
IEEn AvBnue, Dept. S04, Chicago, Ninoks
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JIU JITSU

TRICHS
* COMMANDO FIGHTING =

Learn American Jiu Jitsy. Fear no man,
club, knife or gun, A complete course
By the World's MOST FAMOUS JIU JITSU INSTRUCTOR
aputhor and publisher of 4 copyrighted
books on his scientific method of do or
die, hand-to-hand fighting. He 1z official
police Instructor, having personally
taught many in the U. 8. Army, Navy,
Marines, Natlonal Guard, Coast Guard,
R.O.T.C.,, Customs, Immigration Border
Patrol, peace officers and civilians
throughout the United States and Cans-
ada and performed for nearly all Movie
Newsreels, Book No. 1. A course on §

|

36 SECRET KNOCK OUT BLOWS AND DEATH BLOWS 25

ABOVE THE WAIST WITHOUT THE USE OF FISTS I:
Jusat a jab with tipa of fingers or strike with edga
of hand ... well ... the bigger they are the harder
their fall. Numerous nerve pressure points that
will render a person unconscious. 52 Mlustrations.
Book No. 2. A Course on f series of Come Along
Holds that will enable you to subdus and hold
any man much stronger than yourself with 50(
ease. With 45 1lustratlons.... e
Book No, 3. A Course on Shaking Down the Gun-
man, shows how ¥ou can approach, search and
digprm armed persons 20 that they ecan't disarm
you, regardless of what Jiu Jitsu metheds 50{
they may know. 51 llustrations. e,
Book Mo. 4. The Masterpiece—a book with 108
pages. All the latest in disarming persons with
guns, knives or club; defense against any $1 Du
kind of attack, 108 pages, 1561 illustrations.. "
You can have the complete set postpaid, for sz no
or 32,00 C.O.D. plus postage in T1.8. A .
Send the four books on these latest methods of
hand-to-hand fichting to a fighting man today.
THE ALLIED ARMED FORCES EMPLOY MY METHODS

L 4 B JORGENSON 777 Maritime Bldg., Seatile, Washington

AMERICA

TRIAL LESSON IN

mI'C - DRAFTING

Meore good [ob

HOME in spare thme dor at owre Chicago

Hend pos Lonrﬂ E-.rr FREE TRIAL LESSOMN

see how easy to learn and get a good job,
GHII;H.EO TECHNICAL COLLEGE

H:Z0d4 Tech R |H| 2000 %, Mich, Awve,, tll.l:n'u:l nr,

LEARN T2tz CARTOONING

Bame Higpdifed Mptkod tlist hae 'l.|l|-¢-| tenln ermators of Terry &

Pirs “iash Tubha' O W s 'D.n.-l-e
= Hag'lur Fellerm™ ' I & e X

lm.'l :un'- -u!?u-un F.

now in Drafting. L

ull detadde.  [Biag

THE Li.NDI]-H S;,HIJI:I'L.-I].I]& Maliznal HI:“:I ll:lll'\llind 14, Ohin

' Men and women to learn fol-
wnN ]wing big pay trades in 2 to

weeks:  Machinist, Aulo-
Diesel, Rd'rl[:ﬂ.t!m': Alr {'mdl[mmn: wWelding, Hedy and Fender,
Aviation, We ream Al board, Write us, specifl lm: lnl'lv Hi

terosted im. .:auhlhht-;]. 1202, 41,000 u'rulilua.ill-.
TRAINING, Dept, 183, 2017 8. W ibash AvE.,

BE A PERFUME DISTRIBUTOR!

Bell reprodustions of world-famous [sporied perfumses and ged in o the pow higges
ihin over year aroend demand for this memhsnd ise. Eya sppesling packagss nasurn you
bix duily sush profia. Masy millas af dollars worch of perfumes sold sznuslly. G
wtaried at anse with uF—your profis ere weiting! Bub get abarted! Send far Nree detaila
gad sampls TODAY! DUCHESS D'ANDRE, 145-B0 Marth Clark, Chicags, ML

POWERFUL VISION — LONG RANGE

e ————

6—POWER TELESCOPE $2.49

Forfest ToP ullu:hl.:m' ship=, wallehing sporting evenls; poapla,

mtieE;

birds, ete. p111,||'r|1’\' black life-time plasiic cyepiecen 'P.Ll:h Reieniifi=
cally=ground TV I.r:nu Ohjects 800 yards sway war axm 10
wils, .uu.-um. $|'|'|'||tl;|- foous  am bath  maving :.n stationnnr
onjeets, 16 DAYS :FItEE TRIAL. If not fully nn:l:d'll.-d retarn for

mal, SBEND MO MOMEY, Jusk pay pu!Ll'tluJI K34
PasLE on delivery. Dan’t wnit—prodoet of
curihiied &8 It has been on bluoﬂ,l]u.r-.-.,

¥Yogua Telescepe Co., 7758 5. Halsted, Dept. B-108, Chicago.

0 plias few s
tolescopes may b

AUGUST, 1943

learn
at Home

ELECTRICIT

BIG WAR WORK FIELD-BIG FUTURE!

For h;innur or 0ld Timer——

a simple, practical training
and rlhnnu set. s:: it now.

oy

Costs You Nothing to
Examine this 3-Vol. Set of

COYNE ELECTRICAL BOOKS!

EEEING la believingl That’s why
1 want you to look over this big,
new, amazing J-yolume Reference
Set nn Electricity] Pros

language
ﬂml. I'.IB],FH YOU eamn mm.':nmannrl

FOR THE “"BEGINNER"

OR “OLD TIMER"
Covers eveﬂth[nEtlﬂtrlcn!
simplbe wirin
ature ‘i.'-md:n . Electronica, Power
Flant Work, Answers all your elec-
trical pmbl:ml quickly, clearly,
complete

USED BY HUNDREDS IN
THEIR DAILY WORK

Electriciana, maintenance men, air
eadets, radic men, tum to this great

from
AT

[i al hel th HI.IHDR'EDS OF
R v
a x inc
somely bound o red and gol Imme:etm. “up':g.?ﬁgg

FREE—150 COYNE

SHOP PRINTS
u-t what every electriclan needal
g diagrama covering all ty) Pe‘
Specia

E field of
tn‘.ﬁ{y E:p]nlnnm
fully :rluqtr_lfl-d Each

uuLl]nci indexed soyon
enn gulckly Jocate it.

of ebu:ui:a] and radio joba. el
for o limited time lgj-n‘ﬂiti't'dclﬂlm
_““' h" “ﬂ““tf': Refrigeration
Hffﬂmm St Alsc Adr Conditlonlng

Auta Electricicy
Electric Signs

Talkin
Diesel

FREE —1 yaar
onsultation
rvice by  mall
from the ¥
Brafl. Ace Mow!
Pres., Dept. C3-R6
i ELECTRICAL BSEHOOL
. Paullna St.. Chica Tl
me postpald, the big 3-volums NEW
'D‘N m_rnc Electrical and Radio Ref-
-n in, and 150 FREE Coyne
C'Eg Hnu W::]l.m % daya after recelving the
I'll pither return them or send you $1.95
then 87 o month uneil che total price of
95 s paid.

Pictures
ngloes

W[S

=
izl
7

on e
EU:I

asg-

gz

e
F a1

&

ADDRESS,
B4 v i P

OCCUPATION. LAGE,

' SAVE 1075, 5o amn prics; #1285, wign grder |
l‘.!'-dqr free trial and rtturn privilege.

EL T E b ]
O e e
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u mm
ELECTRICITY ﬁ

® AUDELS HANDY BOOK OF ELECTRICITY

For Engineers, Electricians, Smdents and all Erlhc:h
s HANDY nmd in Electricity. A quick, simplifed,
SITE refe —ﬂu.g{vlngcumphtztm:nx:m
g o and practical i tion. Easy
to understand. A reliable au-
thority and a handy helper
that answers Jour quu:mu.
# INSIDE TRAD
IHFDHHITIU;E:::CN
The Bules and Laws trice
ity~Mainterance of Machinery-
AL, 1m:m:l. D.meﬁ‘i’m
ture Winding D= WY A=
ing D‘Iﬂamﬂdl‘lﬁtﬁ?ﬂhnn:d
Power Wiring »Cable Splicing~
Meters-Batteriea~T ranaformens
e Elevators = Electric Cranes »
Railwaya~Bella=~8ign Flasherse
‘l‘c!r:;:l-m&x-d_-lgmmn-&adml’nn-
cipbes =~ Pefri
d:fli;.ﬁmgnﬂ:fg?rwﬂwﬂm
ressors--Welding, and m:my
Modern explained 40

fcationg
you can unrg

1340 PACES '1' :H,.Lthummn:f:ﬂuﬂﬂlfmmlﬂr
2600 ILLUS, &1lin and mail the FREE COUPON below.

";ﬁ'é?.'ﬂi'&"i'ﬁn' 48 wes 5”"’ Strest, New York
wricd Lhenne e e . T wrill narul
an r!n“u]lm lhuunnnr.h'l:r until §4 Is pasd. [T

Complets basic elaments
of Radio Mechanics, in
one sasy-to-study weol-
ume. ELEMENTS OF
PRACTICAL RADID
MECHANICS takes. you
through, step by shep,
teaching you #he elementary basiz of radie
mechaonics thot will equip you to advance rapidly
in #his greatest amd most foscinoting indusiry.

EPRM iz bosed on octual operations performed
by radic mechonics. It Is the ONLY BOOK OF ITS
KIND containing octual cperation sheets and has
over 400 illustrations, photographs and grophs te
guide you. Mo advance knowledge of mathematics
or physics is nesded—you can learn quickly and
completely—in only two months!

I your bookstere or redie dealer cannot supply
you, fill oot the aettoched coupon below.

i — e — — S —— —— O ———— —

CURRENT BOOK COMPANY, |
| 10& Fifth Ave., New York City I
| Gentlamen: 7 I
Plaazte send mae, postpaid, a copy of EPRM.
I Enclased []check [0 money ardar. |
MAME |
! I
ADDRESS
e e o

26A

and Peguy -Pal
GARDEN TRACTORS

s DuU-a I..I.

® 1 to 8 H.P. Cirenlars on request. War limita production

. We supply repairs for all SHAW tractors sold in our
49 years in business. Write for your needs.

BUILD YOUR OWN RIDING

TRACTOR—“"WAR HORSE"

by using old auto parts, powered by 3
H. P. Briggs and Stratton or other en-
gine, larger or emaller., as shown here;
or walking type Garden Tractor 14 to
2 H.P.; or convert truck or suto into Farm Tractor. Plans
for building any one of above postpaid for $1.00 (state
which wanted) or all 3 for $2.00, Money Back Guarantes!
SHAW MFG. CO., 4508 Front 5t., Galesburg, Kansas

B4AGE MWo. dth St, Columbus, 0., 5E13-8 Magnolia Ave., Ehicago, ¥l

DYKE'’S 7nisios, T, T 10
AUTO BOOIK PAGES. 4600 ILLUS. and DIAGRAMS.

Kew with milllons of cars needing re-
pairm ond thousands of men neaded o do
the work, you need ihe famous DYKE
At §hook meore than ever before, ol
naw d0th edition covers all principles,
construction, repair. nd.iuufrnﬂ-t
trouliles and rem f nll cars.

Dhesal :.h:-hr:rl‘d [T ] -ml e

mentals of aircrafl engines and mllulg\er
caf Spocifications.

SEND NO MONEY, Write today for DYEE'S
ALUFTO BDOK. Remit 846 ar 'P;{: prAd ATy
=6 plus postagpe on delivery, iy lack
in & doys If Dot satisBed.

GOODHEART-WILLCOX CO0., INGC,

Desl 10, 2009 5, Milchigan Awe., Chicage

AR HORIK"
il im One Day

Bulld & fine Busi. [
mitas for yourself
right arounsd
ome. Feature

seneational now soft- p.-.-wluwn

hasr
.,ulllnz [

or  dress, wor
rt SI'H:I! Hatloning
FHOTLATIR G A,

?J%Fm%ﬁ

iy ‘
DEPT. C-DHSOLINTED EHIDIEEHEATiI'EI. WISE.

TRAILER BUILDERS’ PARTS CATALOG
Wa'll enve you meney on em;xuung Largest
amid maost eomplete trofler byllders’ sopply houss
inthe United States. Member THAILER COACH
MPFRS" ARS0C. Hend 10p for ports estalog.

HATIUN.M. 'ﬂtﬁILlH :ummnrr CO,
Ti9 M. Seventh | Iwaukes, Wis.

MACHINIST TRADE
TOOL & DIE MAKING

In completely equipped Shops. Also short, apeclal
* Shop courses for essentlal War jobs. Learn on
actual Shop work, For FREE BOOK, write Dep't PM-B.
ALLIED SCREW MACHINE G0. (Schoal Div.) 609 W, Lake, Chicage, 11l

Complete Plans and
Fuilding fnatrumions, £z

LEARN

5. I\'IAFIII.'E l

or Blarhis. §13.44
roct Ay Mailn
ok e r
lHiTE €. A-18. Breco. Fla. o

Say you saw it in

POPULAR MECHANICS
RS & GENUINE U.s. BarGAINS I

o, D, WOOL BLANKETS [USED) .« = 51 'B'i
McCLELLAN SADDLES (USED) .
U, &, ARMY PUP TENTS (USED) . ! !-ﬂ
:Il hl-lr!‘lh':d hﬂ.rmr ﬁ--um ?"hl':l.!_: .'I.'-‘IIEI'I
L F pair w d
1L | eyl i st vl 537.80

B8 F B & & 8

'_F'hnu:r.nrh-ufﬂlh:r m.-rllml in Military, Ourdoor
& Sport Goods for Hanter, Farmeer Scout Sead 10g
for 31-page catalog returned with Briorder.

A and N SUPPLY C0O.

4720 LESTER 5T. RICHMOND, VA.
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AUTO MECHANICS!

FLEET OWNERS~=SERVICE STATIONS -=REPAIR SHOPS

Here'’s the Greatest CAR REPAIR MANUAL
E ve Published!...to Help You % Mjg EM’Y /

= Jime

600 BIG PAGES

Nearly 200,000 job facls <
over 1,000 pictures, photos,
drawings. The “know-how"
and the "show=how'" on
ANTYT basie repair, tune-up,
adjustment, replacement
1 job on ANY car made in

. 8., 1035 to 19421 YOURSHE
to examine FREE, without
payi

ng & pennyl

ON'T send o penny for YOUT aven sasler to do

D FREE ti of
MoToR's famons FACTORY Tiokt—less time, less trouble.

SHOP MANUAL. Try it out Like 150 Books in ONE!
rat and see for yourself if it MDTGR’E enpineers packed into

n't everything we say it is, e1 the essentlal in-
and then somel m-m.nl:.lm 150 car and ?
The FACTORY SHOP MAN- makers' own shop manuals. Gulck-

TAL is & gold-mine of trouble. iDeExed it for casy use. Simplified
i : it. Added hundreds of illustratio
fixing, repair, tunc-up data, on g give you il the * 'du:lpc a:h;

ANY ear, ANY make, ANY giance, ij t look
model, from new 1942 to 8- —and go to Work! :u“%a Bl :u.
year-old jalopy. Step-by-step ine “ﬂ-iﬂ‘Fer huund. bn-nk

structions easy as A-B.C to fol 8% 807 poge — work Potn
hends whil Toilow dlrecti
low, Clear pictures, dingrams, “Thousands ﬁ'um;degwnn;?n omn:.

cutaway drawings make joba by U. B ﬁn:n.:r trade and techni-
cal &, repalr shops all
aver tha country. To ses how

it can help YOU. send cou-
Sam_n FREE 7-Day Offer It can help YOU, send cou-
Applies on MoToR's New tlon copy n

TRUCK REPAIR MANUAL! | 35N 3.0, N E s

bl iﬂmr
FACTORY BHOP M;E L.,
For all mechanles regardiess of ex- try it out. Ser how it gn.n
perience; for truck apeciallsts, truck pay for itself the first few

F, Thts;
ﬂﬂmnl q*:_JE I r: I'.ng] J-""‘ﬂh'.l'rr”;- n""ﬁ&lu:

Sliragy 00g: % Hrgl"
tio -IJIJJ:;JI t --f .:_' aL Eng Publizshed by MoToR,
o I,._/.'xum: i lul_il:-ug Autamotive
el ey Tings, (08trus. | Business Magazine,

BFstom, ing, 7 Elec
service stnﬂ.um, ﬂasl: AT, Covers | dave vou use it But if mot Wikl Trg o Lltbrieg e Where
Iil ~d [ W
e ¥ truck made | entisfied, return it in 7 days, Ustis: Froulssin, & w MoToR &
'-"-'Fﬂ 9 l.'..’o:ntalna 1400 plctures, pay nothing, Send eoupan I:T_l:'n;_.;_ielf. E F manusls

pages, 300,000 facts based on w Boal
mnnu.fa:.-turers own official monuals, nLgr lianBHm!EnIligt,
Alre in use by Armed Forces, and MNew York 23, *
truck service men., Warranted bu coT-
tain ev ezsentinl fack you need to
know, Wal eﬂprwrbdndl duﬂ!alll
Covers & nsoline En-

n
rdlEg e o A ATe used Yoo are as-
¢ir., oig, 'E“w?. sured of high stan-
dards of service and
repalr work,

MAIL COUPON NOW FOR 7-DAY FREE TRIAL

gines; all 5. -:.l Dilesels and Hes-
salmans, Al types of Diesel Fuel In-

jection Systems, All procedures de- MoToR BI:H}H DEPT. l:lull: 18, 572 Ihdium Avanue, New York 22, N.Y.
scribed in mllﬁauﬂdarnm text and Hush to me ance! (chec book you wanth.
clenr pictures: Foel Systems, Gover- IInTnII'l Fl.t:‘l'niﬂ" SHOP th"ﬂ'li MoToR's 'IHI]GH REPAIR MAMUAL
E“i' I-uhglﬂllnn Bystems, Tgnitlon If O.K., T will remit 81 in 7 days, {Described at left in the m: ¥
Systems. Starters, ﬂ!rlr!ﬂlmrr':l"l- and $1 mnnth]:.r fur 4 months, plus 358 TF O.K., t will remit 3 In 7
4, Tranamisxions, Axles, Torque dcll.'- nh with final payment %2 monthly for 3 months, § |=I$ 5o
Dividers, Transfer Cases, Brakes, 35 in all); Otherwise T will return delivery charpe with finai enk
Gteering, etc., ote. ' I mh: in 7 da.:.ra {Forelgn price, 87 mh rfn ﬂ'l‘.hcrwla.-u I will rzhl:m I
Offered on with order). Imnk in9 dn.ra (Forcign peice, !H eash
lsléﬂ;elﬁﬁ?n:: with order).
tion s FAC- I Hame Address
ary op City. Btate Age
Manual,
Check bnx I Employer, Occupation___________ I
in coupon SAVE 3Bel Check here if enclosing full payment (check or money-order) WITH
ak righ l coupon. We will then pay 30¢ shipping costs. & T-day return privilege. J
N S B S T T S S S S S S e .
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EXCELLENT PAY—Here's a trade which has al-
ways dnmnnded good pay. Once you have il,
you nover lose il, and there's always room lor
advancement as you increase your skill.

POST WAR SECURITY—Welding has grown to be
one of the lop tradea in the couniry, and with

planta swinging ever. you'll have no treuble .
slicking to this profitable werk aiter the war. JCCCENLREI
uou-pn-anr INSTITUTION—Leam welding from [Eli e ]y
A fo in 5 weeks where materials are your ors, raurosds EFe.
_anly Hsr. Azsk lor defagils today.

HOBART S5CHOOL OF
ARC WELDING
Bax M-831, TROY, OHIO

- . — - " *
“ One of vThe Worid's Largast Boliders of Arc Wealders and Egquipment ¥

SATENTS?)

AND TRADE MARKS
.A.SNOW & €O.

Registered Patew? Aitorneys Sliuce JETE
Kn“w Ele‘trieit* “ Eﬂm Write lor Froe Baek aad “Certification &f laventisn™ form Ay
Know It—and Get an Expert’s Pay! 427 SNOW BUILDING, WASHINGTON, D.C,

taire? Whao 1 fe today? 8 t th
eyl PATENT YOUR IDEAS
E.a.:la': ﬂmﬂl for jobs ahemd., To do just this thousands of men

The Croft Library of
Practical Electricity

Thes 'l;'mn IJhr.! s & '0[!1]”!1. wlestrical sdweator, Tt is foumded on praciice—om
30 years of J’ﬂ m-n-:'b-—nl-wk [T I: Jl 1-"I:I.L,||I-JI;I rlunn- JI- :l jammmed From
sover te Hvu’ wl:h. -au | o ] Faw WED #n that n-
hegrmner |1 n-lliy [ d.luL..nd g, ye& s l:.urul, l:. 1Lr\lu-q|l:. I.|.|.|.l 1I. |l Ih.l dally

ol 24, I.Hlﬂ 'lJ il workers and saginemm cile you Ll Ih
ol [ LnrbI' p'l-nu& Wediaore, ESREFRCATE, ArMsiurea, rﬂm-allhl.l.ﬂ‘. trun.dorml'rl
FAr] b- pwite hboards, uulhuLmq sylem ma——shectiraeal r_uLn.:r; of avery iy
whring Ter gkt ard powsr—wirisg of Anished buildsgw—usderaniters and munlng
"qulrmﬂu |I|.-||||q.|.1.v-:n b s overy phase—iha morl Euproved sethods of lighi-
ing—lamgs awd |a o¥incts, o ~how to do o compieis job, from plannizg A, to
zu

No money down — ¢asy payments

Fill in and hmla e cu'\-Pa n attached and we will send you tho satire st of sren vol-
umes fof Lon days’ eraminstion on approvel, We take all Lhe flek—3 o9 o e no ohligs-
tlan, If you deside 1o besp the booka, sesd 53,00 in ten days ased iha balapos st the reta
of 00 & month. Bend the coupon NOW and sse Lhe books TeF yourseld,

O

EXAMINATION COUPON

]
]
McGRAW-HILL BDOOK CO., 330 W. d2nd St, New York !
Band ma for fan daye” sxaminstion on spsdeval the T Liveary of Pranticsl ]
Wl priwitr. 1, vads . 0 sptintasbory 1| will snd you n L daye and 8300 |
1

I

I

]

Ha a “"Hey'" man. Leorn how
ton aend and rocoive mossoges ln coda By
telegraph  and  rodio. Army, Navy and
Commerce peeds thousands of men, Good
sdventura, interesting work., Learn st
rmnn qulekly through famous Candler
System. Write for FREE BOFOK.
CANDLER SYSTEM CO.
Dept. §-J, Box 938 Denver, Cola,, U, &, A

U,"_-s_u ik Mﬂ;ﬁﬂ 4 :III-'I-'EI
FOR
M 5 S peens

Print 3TTwIE" shows how to find lemgih
ftor; fimd any angle in degrees, frame
Foad o L

monthly until the price cf 815,00 #s paid.  1f not wented, Ul eetiirn Lhe hooks
pesigasd. (Te inwure prempl shipmant wreils wlainty -Hd TED b sl Hmed- )

THRIIRG 5 b b b e s a8 b S 8 e b e R Framed e
HM.\.I‘MH‘-‘- ' ' o rraa

T e GG LR PP SN T B2 ] i T‘:ll- lrm'i‘.ﬁ' Alna chﬁ
et S T e A e S b | 1 nging pitchos to degress for wes with Radial Saws. Send §
M B e e 1 . er . Mo Checks or Stamps. MASON & PARRI
Fositlan. . i... I ENGINEERS, 2106-8 N, Burdick St., Depl. D, Halamazos, 8ich,
s ol [l
-

ARTISTS MAKE MONEY

F‘lml f.n.u ?our abllity. Bend name, age, ccoupatlon d
address for Free Voeational Art Test. &

|
HIT Illi'l'lllm‘l‘lnﬁ. INE. (Formerly Federal Bchools)
HPE'&K ENG l Art Instruction Bullding, Minneapelis, Minnesota
| ETUDY AT HOME for TERBONAL BUCC lHH ntid

IAwl VHOER EARNINGH. 31 years sxpert instrue-

tiog—aver 16,000 siabaiis enrelled. LLB, Iheagren

nwardsd. All I:-ul.l.funullubd Ensy paymenta. Send

for FREE BOOK—""Law and Exscutive Guldance."
AMERICAN EXTENSION ECHWL OF Law

Dept. 32-M.c  §& Easl Muron St =

:  EHERWIN CODY SCHODL BF EHGLISH T I
4% Sasrie Hidg Hochsster, M. ¥
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7 DAY FREE TRIAL-SEND NO MONEY
gwcé easy way Yo get~
A MACHINIST rrarnine

inist Training. Secing is convince MAC H l “ E s H o

Yau can prove Lo yoursoll how

l'iili:p it i te learn the machinist rros

fession before T Py M gy, '
A ﬂMl.Il &

FOR BEGINNERS & EIPEHTS — WAR WORKERS — TRAINEES

e i NOTE THESE CONTENTS
Here's big news for you who want to know machine shop practice. MNow,
for the firat time, the world of machinery is concentrated into a com- Mackine Tools Completely Descried; Fully Demousirated

plete 3-Volume Course. It ia vitally essentinl for ewvervone who wants Muu!mmentundﬁl;n—lﬂuilllg'ﬂuilm
to know Machine Shop work: war workers, trainees, men and women ; orill Press Operat athe Operators.
beginners, experts, and those who want to get into this fascinating Shaper :;“u";";';'{ﬁ%nﬂm.

field. Every step, every assignment, f3 based upon proctical methoda Plain & -

Bi int Reading and Drafting.
tested and retested for guick lenrning. it e hanice—What He Must Keew.

HUNDREDS OF EASY-TO-UNDERSTAND DRAWINGS-DIAGRAMS-BLUE PRINTS W ey O T

Fabricatlon.
These volumes are profuse with illustrations, dingrams, eharts, valoable

How fo Lay Out Holes for Drlillng.
Taper Tables and Boring Taper Holes.

tables, and an unlimited number of practical assignments, enay to fol- Lathe Cuttlng Tools and Grinding.
low and understand, regardlesa of your previous work. All phases of Thraad l:ul-lnf on a Lathe—Drill Jigs.
modern machine shop work are covered, These are not ordinary text Production M lllﬂm—ﬂ:*lgll “D-lli!ﬂ it
books, but genuine training guides that progressively lead you upward, 5‘““""" and Open-3 anars—~oD
giving you complete experience in fundamcnlu]w of machine work. Ao etandard Machine Tapers —
\ Fascinati Chamiering.
]Mtruel,[-:g Example of Orthographle Projection.

bbreviations = Shop
Assignments Sh-z_b'hrmn and Al &

The mssigns Blusprint Lettering; Thread Symbols.

Matis, pacatiy Lathe Cutting Speeds—5Shaping Cylinder

muethods that Hoad.

have been sl Grinding Wheel Recommendations.

3o, pCopgRRuEY Machining V-Black From Squares.

Hinaate atns Drill Troubles and Remedios.

ing Aheps  for Motatigns for Machine Operations,

WY Yoars, AS
ou progTess
TOTEL one HESS

wd g nment  to

TRAIMING FROM A HL ESTAELISHED TECHMIGAL TRADE SEHOOL

Instructors in the famous National Schools Machine Shops another, the
in Loa Angeles have developed this 3-Volume Course. Na-  roining  boe
tiohal Schools hos been teaching students for 36 years, It Somes  m o e
ig the oliest trade sohool in the West and has o reputation  you jearn che
for giving complete, thorough, practical training. These #  fonctions &l

FREE — ASK TO SEE THESE BOOKS — FREE
7-DAY TRIAL EXAMINATION

2 . une of all Lypes
VLIRS IERE P ReR O TR ae MAIL “'uuhllunt-:!u i, J. A, Bosenkranz, Prosident i LFut: o )
n . Dapt, enny Postoard
DELUXE LIBRARY COUPOM  in most shopd. Eﬂuip:l:,.'LF FQE:-'::ELESI:..FLM Angelos=—237, :-.m.

TODAY!
FOR YOUR PROMPTNESS

BINDING

These Volumes will make
o woniderfal addition i your
libeary. The Courae is litho-
graphed on fine offset paper,
with heoavy cloth library Mail Coupon and we will
binding. Not available from include valuable Machinist's

1

I

I

I Yea, without oblignting myself in ony woy, ship ta

I

I

I
any olher source. Dictionary, 7 ,\_uxﬁ;ar I MAME . i cssssssnrrnsmasnessnssna s ssnsssnnns

|

|

|

I

1
me @b once, Your g aS-VOL II).TF' MOTIERN MACHINE l
SHOP THATNING COUTSE thin 7 days alier res I

celving the rae  aEnd mtwnlmm Baomes Gift  for
promip Eaeask, | ellher retirn the shipimesst, ond owe
you nothing: or if sptisfed, '] send you 5500, sl

Exira ihcﬁﬂih'c for ¥ou. 1 %300 o montn untll wotal of $13,00 15 puid (Anal

payment, 33.5

OFFERED EXCLUSIVELY BY Deultie - Lacaons: and LTI o i

NATIONAL SCHOOLS] = o 4 [ Cveeocesneemceesnesnscen STATEcoocner |

OOCUPATION . ranssvssnsssssmsansss e AOE -.....]
[stablithed 1903 .
4000 S0. FIGUEROA STREET aid Friay deduct 81,25 i vou I
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"BEST

WANT AD

Advertisemants in this section, 35 cents per word, each insartion, minimum 10 wurd:,. payable in advance
To be inserted under proper classification in September issve, copy should be in our office July Bth

September issue on sale August Tst

Popular Mechonics Magazine, 200 East Ontario Street, Chicage, lllinois

make and save money,

YOU’LL PROFIT

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

(Original letter on file In our offlce)

Popular Mechanics Magazine, Chicago, 1l

Dear Mr. Johnson: | just finished reading your folder, “Where to
Find Buyers.” It was very interesting, as this is a new way of sall-
ing to me. | will never forget the first ad of this kind | ever ploced.
It was with you and only a few months age.
magazine was published, that my od waos to appear in, the mail
carrier broaught me six letters of inguiry for my folders on Index
Heods. Was | surprised? That ad cost me $16.45, and brought
me in $300.00 in sales. Is it any wonder that | am well pleased
with Popular Mechonics Magozine Classified Advertising?

Befare | knew the

Yours truly,
VERME V. LONG.

AUTOMOBILES, MIDGET CARS

AUTO TRAILERS

AVIATION

WANTED: Stoddard-Dayton autamobile
;m.lcll.uliﬂl, MoGrew, 1414 -GEI'. Evanston,

AUTGHDETLB Berviee Intensified! OClr-
cular free. Devereanx, Box 213-J, Battle
Creek. Michignn,

MOTO- FUEH—New scientific discovery!
Increases gasoline mileage. Temoves car-
ban, innﬂm cumprn::lmi. I-I..W pnr:k-nfl:
treats .,

{liberal l.rin! suppir 254:1- Ruul EURT=

antepd. Inquirtes invited, Motor-Alds

S ny, Btation, Omaha, Ne-
&

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

.I.UTGHBBILE Racing book, fifth edi-
gin. well [lostrated. Insfructions on
IuinI es, frames, engines. Ford A
and B conversions, Plans, AAA  rules,
fications, Rordster racing, Indianaps
olis cara. $1.00 posipaid, §1.15 C.0.0. REa
EQII.II“. Dept. 47, Madisonvilie, Clncinnatl,
[

PROFEBEIONAL Hl'ldlet. FaCErs, molor-
scooters, midgot cu Parts, pinns, Hnnd-
ook catalog 50 1 lumtutlun& ﬂl:m—m
Iﬂdl‘u}, 2557 ﬂllﬂuwwn Tol do, Ohilo.
WHIRLGAS Supe ;:l Increass
mileage 20%: power In"% Perfect n-are-u
l.lll ﬂurml-ncl: Refund guarant ni-
ty t n{ =15 Ve make. yaar
Wrench lm'r.l.lh! minutes, John Hanley,
ﬁmhumﬂmg 5718 DLoraine, Delroit,
el

13 TGNITION E'II;PHE-'I‘.I“IH' 3,50,
Fast starting, milea EG Sales
Mig. Co., 60 John Bt., Wow York,

AUTO SUPPLIES AND EQUIPMENT

VACUDEX BSavel gasoline, Enginesrs
tests filed with government. I:I'PIE maora
mllﬂﬁrer :atlnn. §3.75 pastpald and
anke Easily attached Lo tall plpe. Stato
dinmeter, ﬂwbcr Products Co., b
ﬂbt Mew Yaork

BAVE 'ﬂ'uur battery now! New, used or
wenk batteries. Oas rationing and re-
duced driving means thoussnds of weak

tterfes, For thirly days only, §1.50 lile
serviee prepald $1.00. See Bure Start ad
under Business portunlties.

UE:!'.DtJlul.a m:mt_ .;4.'].1 mﬂmru., Pr!ﬁ of
any part oo request. No catalogue. Y=
et Auto Parts, 830 Dryvades 5t.. New
Orleans,

BAVE
carbon In fAve minutes. Nothing
Informotion $1.00. Carl

Your motor and dollars. Remove
to buy,

No chemleals.
Wadman, RFD 1, Bax 17, Euoreka,
fornia.
FPLATING Outfits I'nr puto parts, Con-
nect to & batlery, No tanks used, Free

rll.::l.l.nru nnn Eufor:. Gunmetal Co.,
e

30A

FLANS §1.00 Each. House, sport, camp,
I.:Hlll:.{ trallers. Catal 10, Jim Dandy,
28-A, Wausau, BComSin.

MOTORCYCLES, BICYCLES, MOTOR-
BECOOTERS, SUPPLIES

MOTOR Scooler l.ﬁd lchcul utility
wheels. Slze 10 ball-henring,
equipped with mud cu.uhlon Bemi- pm:u-

matic tire, Pre-war ruhb-ur -?.‘-ul:rlng'e
£8.95. Tlre anly $3.05,
ings, $3.00. Cycla Trang t l:.'-umnnn:r

1241 8o, Michigan Ave., Chicago. Illinais,
MOTORCYCLE Book headguarters! Al
hmu-lnn:n 192 page book “‘Questions, An-
swers'' maintenance all Harleys, Indinns
including war mﬂdzh $1.10. "H:la.turlﬂl
Motorcyeling Pacts,'” new_ $1.00. *'Motor-
clist’s ‘i\’urtshugﬂ $1. !ll:I ‘Twu Strﬂkl:
otoreycies’ Engin
$1.00. “"Modern Mumlwcle Hlmimﬂ.
Speed Tuning,' 434 pages. core all Amer=
ican, Briush mnmr:yﬂes $2.50, with
drawings, specifications U, 8. ATOLY jrae'p.
German woar motorcycles §3. Auto=
mobile Racing Book™ $1.10, All postpaid,

Motorcycle tons, rings, Scooter, bicycle
maoter, engine catalogs 10c and stamp,
lymers, W. Ples, Los Angeles 15,

Calif,

EM"E Gasoline. build o motorbike cheap,
Bend 25¢ for complete plnna Muotorbike
Bervice, 2108 McLean, New Albany, Ind,
o AT IR D
H‘.‘dmguafm ; ver's Bporting :

MOTORIZED Vehicle Manua] ll [N

Books,

Cireular dime. Craflsman
1163, .!dleau.kee_W_,__._._,m
MOTOR Bcooters, motorcyeles, bicrele
engines, midget nutomobiles, gasoline en-
pines. No b.rlb.rlu' needed, Catalog 10a
and stamp drawings, specifiea-
et It artions Tor bundIne (Anis o
tor acooter complete $2.00 postpald. Cly-
mers. 307 W. Pico, Los Angeles 16, Galif.
BOYS: All bieycle repalr socrets ro-
vealed.  “'Rieycle Repalr Manual™ Gbe.
R. 0. Klauser, Shelbyville, I1l.
MOTORCYCLIBSTE—New and used parts,
nmﬂﬂu all models. Catalog I0e. Hen-
derson catalog 102 ll:ldit'ilmul ‘Triangle,
2157 Harrisom, Chizago

“MODERN M.M&Irm'l:l.! Mechanies.' 415
pages, 200 illustrations. Eﬂ-cn.il';l::ly cav-
ers—oapernting,. malntenance, and com-
piete reconditioning, American and British
motogeycles. Invaluable to motorcycle rid-
ers or mechanics. $2.80 postpaid. Michol-
BoTi Brothers, Eﬁ.ﬂhﬂ.l‘.uﬂn Canada,

PISTONS All sizes for Harley-Davidson,
Duckworth chain 34x%k for motoreyele.
McCann's. 3104 Texna Street, El Paso, Tex.

TOUR Ad 1n tl'li.u space will bring amaz=
Ing results, Hnm: it to ymir Write at
once for Ente m ng Information, F.
Johnson, Hoom 300, 200 East Onlario St.,
Chicagao,

BLUEPRINT I.ll-th Innu ders, !Dﬂn-
- ':H'mk?a g 115:'5:“1':; %&u
Wisconsin, =~ E waike,

FROPELLERE — Far

e R A

liner type, special, patent applisd. Lists

free. Et-lll'ldl'l‘d Aetocraflt, Pt Worth, Tex.
“BOLVE Wind-g tri tally.

Ensy when you i_';?} hu':?ﬂ.ﬁnm;:u

;t;nml for particulars. P. Box 83, Litits,

" LOOK — Blmplified genulne Cleodes
plans for this low wing Job, fAight l.ent.-pd
swest performance, Umited time $5.00 per
set. |ustrated literature. Ford :lln:nnl
conversion dingrams Xe. Standard Aero-
Eraft, Fi. Wor Texns

Hmmﬂ F'I.i-l'll.- caps as worn by
war pllots; army tan cotton twill: long
visor, green unhder side, Sizes 61 to Tig
=—§1.00 postpald. Missoarl Aviatien Cor-
poration, 416 A Admiral Bivd, HKansas
City 8, Mo,

BATTERIES, GENERATORE, ETC.

EDIDDNRI-tleﬂn. Light. Power. I":Lf—
r life. Five year guaranies, Com
pleut Illhll-ns plants. literature, Bes
Jay Company, 311 Yonkers Aveoue, Yop=
kers, New York,

ELECTRICAL SUFFLIES, EQUIFMENT

FOR Motors, welders, generators, gther
elecirical {tems. Write Leday MIgp,, BT
Leday Bullding, Minnespols, Minn,

ELECTRIC Penoll! Wrltcs-cngraves all
metals.  $1.00 tpald. Beyver Mg,
4515-H Cotlage Grove, Chicago,

WELDING, BOLDERING, FLATING

SLIGHTLY Tsed arc welders, Recom-
mended by REA. Guaranteed. Forney
Mtg. Company, Ft. Collins, Colorads,

ARC Welders wanted by the thousands.
Learn with 516 page lessons manual. Over
500 how-to-cdo-it  photas. £2.00 cony,
Money-back guarantee. Hobartweld, Box
M-E34, Troy. Ohlo.

N Mopdel electric welder 110 wolt
pe-de; will weld all metals; easy to
use; full directlons. Complete with power
unit, Anme and metallic are ntta.u::nmu nts,
carbons, fluxes, rods, mask; for Hﬁ !ﬁ.
Used by the navy. Marvel Electro
Mfg. Co,, 193-AY Conter Bi., New Yarl:

ARC Welding rod mﬂnr fﬂr.rnula Coat
different alze wire, Easy Material cheap,
bought I-Tu"l'hﬂ'l!' Hu leritica. Cuaran-
.E.r formula and ctions, two dol=
ars. B, Wayland, L_.I_aqt_nn__cn_ll_i
“BUILD d.v. Arcwelder withouk rowind-
Ing armature, Plans §1.00 each. 25 to 500
nmpores from vehicle motors. light plant
ﬁnenmﬂ mutomobile starter-generators,
elders Glub, AB-3433 M-Mart, Chicago,

POPULAR MECHANICS



SUPFLIES

OTTA Tree and limb saw. Five horse-
power. Fractically mew, Purchoased this
yvear. Can be bought cheap. Kaulman,
R.F.D. No, 4. Ridgelield, Cﬂnnect.l.cut_

“TARMATURE Commutator undercutier—
make your own out of scrap parts. Elec-
trically driven to fasten to your lathe,

(W 1H Barbean, 4714 Bo,
Dn.kclt,n Avenus, N, i!rumnl:t.-uu: DO

TLEWIS Semi- ﬁanhmd or Ioundry cast-
ings promptly delivered on low pricrity
for bullding shapers, mills snd similar
tools. Matorials and blueprints included,
Many war plants use these sturdy, accu-
rate tools. Savings are high as 0% of
complete tool cost, Cninlog describes 23
items. Send 10e to cover malling. Lewis
Machine Tool Co., Box 116, Station A,
Dept. M-31, Los Angeles, Callfornin,

A Few sels of number drilla, 1 to 60
high speed $30.00 0.0, R. Koainskl, 323
Vrooman Ave., Amsterdam, N, Y,

MACHINISTS—Toolmakers. Send §21.50
rm- m:'l depth measuring l.m]', meaaureva

m—ﬁu enln
ﬁnmld 't:‘n.‘r?ﬂ'l Th ldig. . Mlnncnpncuu.

BTEEL Beam T.mmm!la. Tor draftsmen,
cngineers, mochonics. Cirouler {free. Clonir
Campany, Box 8IM, Blythebourne Statlon,
Brookiyn. M. ¥.

MICROMETERS Repaired, Iu.m:md nd-
Justed, Send yours, free estimate. Fromp
return. Tracey Laboratorica, ]:Bﬂﬂ.rtl'hﬂnb
101, Evanston, Illinais,

CONCRETE Building bleck  machines
md molds. Easy payments. Catalog Iree
Conerete Machine Co.. 5120 Bouth Comp-
ton Ave., 8t Ln‘uia. Mao.

INDEX Heads for sale. Vory inexpen-
give., Bixtv-two different divisions. UDUsed
an &mall fa.l.ueu delll press, milling mo-
chines, ete, Make gears. hobbs, outterd,
ete. Very meegrnte, and durable, Nob &
toy, Uzed by defense schools and hob-
byists, Write for free folder. Long's Ine
#yt Hends, 2117 East B 8t., Torrington,

a.
FOR Sale—New and used reamers and
ml]]:ng cuticrs—not catalogued—Iurnlal
;nnr list af regquirements for prices. Write

0. Box 493, Flint, Mich.

HEW Callper dircet_rending, npeeds Up
defenss work, i Free Listrated cir-
cular, Factary, 811-0 East 31st. Kansas

City. Mo
RECLAIM Dull and broken drills with
Hq-“fn; Drlll Grinder. Circular free,
Tractor-Lite Mfg. Co,. Spirit Loke, Towa.
13" 25" WILLARD Lathe with gnp, No
2 Pratt & Whitner hand milling machine,
four step cone drive. Write for full par-
ticulars, Cinecinnatl Machinery & Suppl
Company, 217 E. Bocond 5i.. Cincinna

L. ——r———————mn.
ORIND Drlils ke : attachment
!ur bcnch Endcr, G'hcnn nctory, 811-B

MACHINERY, TOOLS,

ENGINES, MOTORS,

BIG PFay Jobs in welding, Complete
welding lessons and :I'el'r::r\eu.cr.- book, Bid

DYNAMOS

En:u. 41 lessons. pv.  Money-
ek gunrantee. Hn'hnrhuld. Box 835-M,
Trov. Ohia.

WINDING Data, 225 motors, single and
thres phase, §1.00. Maotor Data Co,, Box
TEa1, as City I, Mo,

BOATS, OUTBOARD MOTORS, ETC.
CANQES—Easily buflt Aat-bottom de-
slgn., B to 20 fepl. Blueprinis. $4.00 esach
length, Marine Productions, Box 1453-A,
Milwaukee 1, Wisconsin

INSTALLATION Instructions £l; npro-
cllers bqu t, sold.  Albert Schantz,
Eﬂ-ﬂﬂﬂ.

MARINE Purwer—Eu:lJy convert  an
Ford motor (domestic and forelgn) wit
Oseo porls and kits. Complets eatalogue
35 [r.nln]n Oamithson, 3644 Lawrenoe St.,
FPhiladelphia, Penna.

TEN Plywood boat plans 50c. Ca ‘lan
boat bullding plans 18c. The Rudder,
Murfay Silrect, Mew Yaork,

BUILD The new Dory Boat. Pull size
tterns, Mo steam bending, Wrile for
klet before orm:rmg. an]t: Boat Cao,,
Eagle River, Wis.. Box
CASH For your outboard motor in an
condition.  Write for cash In advance of-
1(:[. Asi G-l].ll:.l.pl: Pnl‘l.- Fﬂrnﬂd 'h'l.a.l ne,

" USED Outboard motor parts. Outboard
%&mhnngc-. 1194 Bemsen Ave,, Brocklyi,

AUGUST, 1943

Commonwealth. Boston,

TWELVE Foot 0Nat baltem rowbank,
Complete plans 25e. Catilog boat build-
ing plans m&;“_k'r:tm Rudder, 18 Murray

Btrect, New

FULL Size, cut to shape bont patte
hlue rints. T4 38 feot, Tllustrate

“'Budld a Boat' l:nl.nlnu loe (eoin). “‘How
to EuJ.ld Boats'' book. £1.00. Cleveland
Beat Blueprint Ca., Biatlon A-G8, Clove-
land. Ghio.

BOAT Designers are highty pald profes-
glonals. Complete course by mail, Catalog.
Westlawn, Montville. H. J.

OUTBOARDS — Bave 1,

arts, all makes and models.

uilt motors. Crandall Hicks Co.,
MIASS,
ROWBOATS, Bicycle boats, small dine
All the information ¥You need to
nild four low-cost boats. e, Popular
Mechanles Press, (G-43), 200 E, Onlarle,
Chilcago,

Cigod

ATHLETIC EQUIFMENT, BODY
BUILDING COURSES

SOPER System of natueal physieal
trninin Free booklet. Harry Good,
A261=PM Watson Roead, St Louis, Mo,

PHYBICAL Perlection
1000 supsr strong Mo
Houthgate, Californin.

eolirse  S£1.00,
Sld’s Bystem,

T30 EPORTS, Fast trulnlog. Special Jiu-

Jitsu. Coach Allen,
¥ille, Tennessee,
TSUPFER du=ditsu—lightnin
attack system. Sensall new  home
study course now remdy! Learn to llek
hrutra twice your size with only your bare
, . Free details, HNelson Co,,

ﬂ-uuth Wn.huh I:IEJJ!. 5|]ﬁ ﬂh.l.l!ﬂgl:}.

BE Strong, muscular, full of pep, Amu-
ing mew body-building  course,
E&mtc System, Dept, M, Wnth"ﬂll:.

bie,

1020 Curdwood, Nash-

delense and

Bargalng re-
B850

LENSES — Build your own telescops,
fleld  glasa, microscops, rifleleope, ete.
Azzortment of fAfteen lenses—S0.00 poat-
pnid.. Thirty lonses—§3.00.

lenses—85.00. Slightly chipped om
edse Sﬁlhfﬂ.ﬂiuh nbsol I.'IH.' gusranbeed,
American EﬂmP 131'.! M Vine
Avenue, Ps.rl Ridge, Illinoks

D0GS, PETS, BIRDS, RARRBRITS

WHITE Hin mm Bargaln. Won-
?EI.'[II' birds. ardt Form, Muscatine,

OWa. ke FEOST O

CHIN-CHIN Giant Chinchillas, King
of rabbits. Most valoable fur. Best meat
Most prolific. Small cost. Lorge profit,
Willow Brook Farm, :I:I..D. 15, Sellet'nillt
Penna.

RABBITS For profit. Booklet giving all
Information 10 cents  silver, Bonnie's
land, Mastle, M. ¥,

E-EA.'I:I'I'!'.F'LFL Pure white p-nCL'Im: pupples,
Ansonls Kennels, Mose, N, Dak,

ANGORA HRabbits hig prnm.ahle-
‘Wml brings $6.50 pound. Plenty markets.

25c for literatore, instroctions,
]:IHEEE. Wm, White Angoras, Crawilords-
wille, Imd.

“PUPPIES, Alsp supplies, whot do vou
need? Books calored pictures, descriptions
108 recognized breeds, 3%c. Roynl Ken-
nels, Chazy, N, Y,

5T, BERNARD Pupples, Champion sired
beauties. Franklln Young., R4, Rlverhead,
Long Island, Mew York. .

FARMS. FARM LANDS, REAL ESTATE

MINNESOTAS 10,000 Lakes calllhg you.
40 acces unimproved land $300.04. Theo,
Gau. Plers. Minn.

BTROUT'S Big farm catalog! 100 pages
d:sn:ﬂ!.dnr fit4 propertles In 15 states from
Lo Florlde and west to the Missis-

G T g, S s s

SPORTING GOODS, GUNS, FISHING Le

- saving book. Fres, Btrout Realty 253-F
TACUKLE, ETC, T nw Fork 1o, Y.

GOLF Cluks. Flve club matched set
ﬁm I]?" L. Hershberger, 16 Galena, Free-

TTARGET" And “delense’ —HANGATNE,

Bhotguns, rifles. Sale Lst 10c.
PM), Rodolph's, Atchison, Kpnsos.
ARCHERY Equpment: Catnlogue [res.
Mid-West Archery, 2200-A East 75th, Ohl-
Lo
FREE Cnulug flies, lures, matorisls.
Bupreme Mg LpAnY, Amnrille, Texhs.

SEND 10c For list 100 used guns, Pray-
seths, Willmar, Minnesots.

~BOWS—ATrTows for recrentlon, hunting.
fishing. Beautiful archery jnstruction
ook, 0 gn.gl:s. 50 illustrations. only 50c.
Hiustrated cetnlogue free.  Archery, G617
South State, Chicago,

TU2ED Guns, bought, sold, exchanged.
List stamp. Howe Fur Company, Coopers

1Dept.

Mills, Maine,
ANTIQUES, RELICS, INDIAN GOODS,
CURIOS
BWORDSE, Hopiers, dogrers, pistols,
armor, illustrated eatalog 25¢. Fobert

Abels, BEO-A Lexington Ave,, New York,

“INDIAN Hellcs, coins, hills, gems, orys-
tali, curios, etd. I:I]usl'.rnl.ed. catalog Sc.
100 ‘nncient arrowhends $3,00, H, Danfel,
Hot Springs, Ark

INDIAM Relics, beadwork. coins, curles,
minerals, old glasa. talog Gc. Indian
Museum. Osborne. Kansns,

FIELD GLASSES., TELESCOFES
AND MICEOSCOFES

WERFUL 'I'eleal::upu lens  kit—eon-
dinmetor 75" forus objective—
100X mstronamical eyepieces.
1d. With H0X
fleegor Optical

sl;s-r.s 3
GOX and
While they lnst 5185 posat|
torrestinl evepioce $31.85.
Cn P' E, Ehn ury, Penna

ASTRONOMICAL Tnle.sl:nnes blnr:lmll.ru.
cameris,  microscopes; bought, sold, re-
palred, Send 10¢ for st of Instrurments
dl:amd.. Rasmussen. Hox 204, Amsicrdom,

H.IGROHGDPES

T Bclentific Isbaratory
equipment, bought, zold, exchanged, re-
palred, Crtalog, G-curgu: Elein, 235 Flfth
Avenun, How ¥ork,

MICROSCOPES!
amater, accessories. We sell,

Research, industrial,
0y, repair,

exchange. Inquiries invited. Matlonal Mi-
CEOSCO Exchange. 121 hambers BE,,
Hew York, M. Y,

T FLORIDA Farms catalog

401 ACRES Good land t.ﬂlil}—iﬁ.ﬂ-tl du‘l‘n,
IFEihu-Edman.thly, R. W. Stewart, Inverncss,
rida,

free, write
%]a]nm's Agency, New Emyrna Beach,
L] e
40 ACRES, Near Whita River. unim=
proved; pooliry land. §190, §5 down,
manthiy, I"r-:l: list and literature,
bard, 218 Grosaman Bldg., Eansas Clty,
Hans.

BEE The Highlands of Louisinna where
winter brings no Idle acres. Choleo cut-
over land at low prices with terms, Send
for descriptive book without obligation.
Long-Bell Farm Land Co ton,
R. A, Long Bldg.. Hansas City, Mo,

T O00OD Farm  bargalns Wlnhlultnn.
Minnesota, Montana, Idl.hn Oregon,
North Dakota.  Dependable t:rl:lEla favor-
able climate, Write for llterature, llsis
deseribing typieal farms, Speelly which
atnte. J. W. Haw, 118 Northern Pacifio
Ry.. 8t. Paul. Minn.

FARM And garden tractors. [:Dmglnum
information on two tractors you
{from muto parts, etc., ot ﬂmnll =
Popilar Mechanlcs Press, (C-43). 21}0 E.
Ontarle, Chicngo,

PROFITABLE OCCUPATIONS

ANNOUNGCING New home study course
in commercinl baking, Good feld, Nearly
depression prool. Common school educa-
tion sufficlent. Bend for I'rbc booklet **Op-
portunities in the Daking Industry'' and

requircments, HNatlonal Haking Instlbate,
1318 Michigan, Dept. 3433, Chicago.

MECHANICALLY Inclined men — Own
pnd opernte general appliance repalr shop.
Complete, lllustrated course aws  Fou
hew.  Welding, refrigeration, motor re-
pair. how to get business, etc, all phases
eovered, Free literature,  Christy upn]r.
Dept. 431, 2835 N, Centrnl Ave., Chica

LEARN Refrigeration service. GFEH
:.-nu_r own shop. Tustrated course regson-
Opportunity for older men. Frea
bnnk:lzl: Moechanles Euhmﬂ. Dopt.  Fib.

4701 West Fico, Loa Angel

WELDING Pays, Lrnrr.l wlr.h 1942 trade
school text mnnun‘l E16 poges. Ch'l!'r S0

hot 200 cop RULATAN=
D o obartweld. Box M-o53. ‘Tras. OMIG,
SAVE Your battery mow! $10 to $100

dally proflts, Bee Sure Start ad under
Husiness Opportunities.

STANDARD Rabhit Joornal, Milton, Pa.
3 years §1.00, sample dime.
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Iﬁ Free spawn. HNarth

180F Yonge, To.rucutn Canada,

RAISE Angora rabbits—wool brings

gim pound. Particulars free. Grinstead's,
wardsville. Illinods.

BOOKS, PERIODICALS, FICTURES,
FOSTCARDS

BOREW Machine men: For real infor-
mation thal will help you Increasc pro=
duction and make you more valunble to
your company, subscribe now for the on
mlnalm-. in the gcrew machine industry

Machine m%lnwnnl—pu'bl'luhed
u:.u"ur'ur 11;11 Intormntion, write to
chine Co 6r.':ﬁ Ex-

Bﬂcﬂ Nuh‘.'ll.r!l‘ muu;Ln.e MIEIL‘I}I Mys=
tery, detective wWesie movie,
35 different $1.00, 15 different mechanica,
radio, electrical, photograph, aviatlon ﬁ
I{lt:uﬂ':!:al ﬂeggmmm. ] mtunnmnﬁﬂt
Retail, whu'mil: m e, "E‘E:E-a Ex-
change, $43 Chicago, I
DON'T Talt B mucn—wnm something,

Build your monument  We help you
write, revise, publish. Light Pub g
Company, Hyde Park Bank Bidg., Chicage,

mm—mf‘uecuta:n:nd!nrwandm:d
college and home m.ldar t-:l:l- nnd reférence
books &t o 1802, O

savin cllegn
Book Co., Dept. hl', Enlumbun Ohio.

Exﬂmmu&muﬂmu profits taking
subscriptions— nes., cnmp:lab&
atariing supplies free.  Pines, 148-34 TOth
Avenue, Fl LN Y.

PUSINESS, Vocational and diveraion
magazines, Current numbers. Covering
advertizing, aviation, bullding, education,
food, hobbled, insurance, journalism, lve
gtock, mail order, medlml. metal working,

e, paunis . photo ""’“ﬂm‘i‘*a“&'ﬁ
i g O T iy with

free. Commercial Engraving Fub hj
3O Morth Ritter, Indianapolis, T
52 BUYS Back-dated mpgmrines. For-
domestic, arts, Catalogs 10g. Oice-

MAGIC TRICHE, PUZZLES,
JOKER NOVELTIES

AMAFTE, Mystify, cnfertain. Beocome
magician. Give shows, Ewrn money, Send
for free catalogue, lisis, tricks, noveltles,
books, Dean Smith, Box No. 16-FM. Mon-
roe, Loulslamna.

HOVELTY -Matches, . Sirlke on Hitler's
britches, or Jap ml.dlor matehes. ﬂ-trllm
*em dend.  Bpecify, ma.m&gs
gnt.pq.l.d. a&::phe:q Enl."l.'lbe 3

i clzca 18, Callf,

LEARN ‘H"enlrilﬂquiﬁm Guickly. Easy,
sure method., Oive your age. Free PI-Fl-I'E-
ulars, Fred thrr. 1708 Casg e~
troit B, hichl

Profit and pleasurs in collesting old
ol Bend 10¢ p%nr B~

Building, Fort Worth, Te
coin establishment In U. 8.
43 years.

1 :H:JLY Have 1u.ll. thl smvcl: 0. 8. coina
Faii Bend me “Meet meé by
mail, n wunam H. Een.wnrthir Waterville,
Mains,

COMMEMORATIVE t'&u culumb.Lm.
Btone Mountain, Clevelan
Tlustrated eatalogue 10c. Hurm.ln Bhulh,
Balt Lake, Utah.

ETAMP COLLECTING

EURPRIEE Ynur pals, Your name {or
theirs) im sereaming headlines. front page
Hollywood newspaper 25¢, l.-l:flw.‘lr. Py
lisher, Arrowhesd Springs,
dino, Callfornia.

EURPRISE Priends|
wiew cards of Detroit,

Bend 10¢ for three
Mich, Write mes-

sage, nddress, stamp and return for free
mailing. Arthur E. Drewry, 5303 Baldwin

V. lsetrm Mich.

DOLLAR'S Worth professionn] magic
frea with [llustrated catalog, 26c. J404-N
Fifteenth, Philadelphia,

HOLLYWOOD B cians buk-

tan I.I.}mul. lie;ﬂ:uﬂlmlm Ires
trick far of clurlu.
Haox u-u Hullrr l:l.lll'urﬂJ-I-.
VENTRILLG, adie  wolce thrower
1be, ecamplete '1::.11“ booklet, 306-M !‘I-I'1
_lient.hi_ hiladelphia.

boards talog 10c.  Bpecialty,
3 c. §
. 51 Louls, Ma,

1943 EDITION Dwouglas [amous ca
SO0 All the ﬁ
books, (Tlasions 2B
%ﬁl;ﬂ’ Douglas Magie Bhop, Box .
Texas.

“LEARN Ventriloquism, 3¢ slamp brings
Erum Bmith, 801 Bigelow, FPeoria,

MAGICIANG" Hoadguarters, 3l8-page
catnlog. pocket, parlor, professional tricks,

m"“. Magazines, B&3 First Ave., MNew | 25c. Kanger's, M-1311 Walout, Philadel-
York, phim.

H‘.BH-JW'mn Are you interested In
making money? Then read the new book,
'I‘.hlnl: nnd grow rich. Free literature.

Co,, Baldwin, Michigamn.

REB]:N‘D:L‘HCI' We bind magazlnes, old
bocks. Bibles, hymnals. Heckman Bind-
ory, Dept. D, Nnrth Manchester, Indinna.

jekl Ilbd M 1JI_I!“EI-E:- ham:lna ‘FEEI:}

ckly Bu &1 I at-

"11-1 _1p:| mkowskl, 18870 Marx Ave.,
Dch-ul.t Htr:h

ler friends? Mnil your paost-

eards here—I10e, three for 26e

ﬂlni I-I,nwl"ln: Mail Bl:rviw Flye Ran-
Washington, Dt 0.

TIETID Girl pictures.
ﬂmph . 51,00, for :hml:mtnud. a.li
e‘nt. pnﬁmrd sloe,

wﬂrr Ere::r Mason wants. We have

Iur free catalog o
0dd Fellows, Knlghts of F thias,

:I{ tu of Columbus, Elks, ﬂn Ezra A,
., Publisher, Ine., P.O. Box 706, P,
ﬂhigﬂ. piih
DRUNKEENMESE Is a disease which re-
ponds to treatment. Medieal skill plus
humln ':Im:pl.w prove soccessful with
Uguor and drug cases. m Fears experience,
Write for free booklet, P, M, Nelsam,
The Kecley Institute. Dwight, TIL

BELF-EXPLATNING Bible: TMlustrated
ﬂ:ﬁdu free. Box 446-P. Minneapolls,
.

MEN—Women, write for interesting free
book catalog. Cavaller, 5448 Stantoor Ave-
nue, Plitsburgh, Penno

YBOOKLOVERS, Amateur Bookbind-

erg’® free circular. Times Square book--
bindrr'.l'. 13 Wﬁt ‘42nd Sireet, szr York

MAKE Your uw‘n h-erl'.l ru.led.'ll:lnm Beau-
tl!u‘l hustrated ® &t Almanac' 10e.
Botanics, 3518 Wes 'Wesb Mth Place, Chicago.

BAN FRANCISCO'S Zﬂl’ldBB&. World's
largest! Five different postcard views,
l0e. Rayeo, Moss Beach, Colifornin.

OUR Dooks will help you got & better
Job or start a_business your own. OCat-
:J.Il:m:“I free.  Popular Mechanles Press,

3}, 200 E. Ootario, Chicago,
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BE A mul:l;l.m Large professional
magic catalogue of latest tricks 25c. Ire-
land, O-108 North Dearborn, Gmu.m.
WORLD'S Largest ::lrul'uuim:l c
ihw keeps you in u:rl.ll:h with I-
receive mailings send T5c Ior 1943 cat-
:Ing Elu.'lﬂen. 20 W._ 4lnd 8t.., New York.
NEW Wanishing key and_catal he.
Sterling Magic. 348 John R, Detrait,

MAC ARTHUR Commemorative :Tﬂfl
from Australin: Indo-China ‘‘bomber™
mnd new Cubs “'V- fw—-"?lcl.mrr" stmm
scarce §1.00 Abyssinia: also packet
at.nt::ips immw_lm Eut“ AT Son!
v :
- l:lﬂl:l:' lﬁEln:.lulpprutnT I.|:.|"r\‘!I I.I:!
Memu.eﬂ Stamp Servies, Dept. 10B, Law-
rence, Mnss.
BEAUTIFUL Bi- mlmd first day covers
far the eleven new multl-colored stamps
in honor of the over-run nations. In sets
of eleven, ﬂniln-—l-l 50 blocks—83. 16,
plate blocks af Ench sgent di-
rhth;ﬂéﬁ# TH&T tnr ﬂl mlt-u:m:ﬂ [
tl:lsl. ’ll'::mmt l:z:nft Covers, 60, mmj.nl

ham, Mass.
t's latest de-

ABSOLUTELY Free—Sbol
luxe loose-leaf $4.00 album, ecovering en-
tire Western Hemisphere—or—Standard
$4.00 Btamp Catalogue, to approval appli-
conts becomi customers, r approvals
feature anl “&e finest and latest Bouth
and Cen America, “America’s
Service, 288, Hedlands, California.

56 DIFFERENT Dlndl.ul from Al
istan to Zanszibar, §5.00
e R

roval applicants. f

Haox 1808 Uni.ﬂalltj Al EE.mL

PR.‘!‘.E Yaur th.bib: of any lﬂ'jf.l.'mnl from
our first U, B. oval selectlon. Illus
trated list 1nnlu Casmopalitan El-lh!lli
Caompany, Dept. IM, 1457 Broadway, NHew

York City.
m’&‘ Beiangot.  Cochih Berak, - orly "E
0T,
j ;1
S A0S S o
FREE HKenya
applicants en .
40 Jeanctie, Ywnﬂmnﬁiu

ZOOLE|l  Afghanistan, H-1b|:r!l] banuna
nl i, et o with approvals! Baxon,
Valley Bt.reun N Y.

ctorial set to tﬁbrﬁ'l‘al
ATmSIong.

COINS, TOKENS, CURRENCY

poatage. Tat-
ham Colneo. Bgrlnlﬂtld 1:5 Mass.

m-r Bteel cents 5c each, 25 dif-
ferent Indians $1.10. Thousands coins
wanted, highest prices pald. Lists 3o
Bebee Codn Ehmplnr. E180 East 83rd, Chi-
EIFD.

00 Years old, 10 different In-

dian, ma & silver nickel, Lur?: illus=
truted coin book, $L.00, Coin Bhop,
Box 7T, Als Calif

" OLD Money wanted, Do you know that
eoin eollectors pay 1%‘m $100.00 for e=rtaln
U. B. conts? _And I:h mm:um Iur all
rare coins? We buy all d.u Be 4
for large coln folder. much

L tar&uu NumLun:lﬁu Eo. Dm:ll .

COMFDETE tabnE all . 5. coins
oo to #1.00, 10c. %5 illustratioms. 3580
guotations, Jomes Randall, 341 Baoth
Dearborn, Chicago.

10 INDIAN Head cents. different dates,

also pricelists, 3be. Echulr.:. 105F Rich-
wood, Clocinnatl, Ohio
WRITE Fuor prices I.J'. H. coins. 30 Im-

dian cents §1.00, Leo Greenstrect. Unlom,
Missouri,

U‘N‘DER ‘The rainbow—Now all your cop-
g_er ts can glow with iridescent colors!
Ti the value of your colmr collectlon.
Dolirr bill or money er, formuln by

rotorn mall. emleal Enterprizes, Dept
P. Box 29, Bala-Cynwyd, Penna,

OATALOD, Coin. pricelists, 26c. Colos
wanted. Dason, 24 Maple Drive, New
Hyde Park. N. ¥.

COINGS, Stamps wanted, write or send

Insured parcel !mst Delmonte, T25 West
172, Hew York J2, M., X.

VATICAN ﬂ‘!t-:' Eritrea, Sarawak, Falk-
land, Cayman, Bcln.n?h. H‘.lurl;l‘.l.ul.. Alri-
can nirmail, Tanganoy Lth American,
.Brﬂ.hh. Colanies, 2,

Ea-?ﬁ-ft cants.

FEN'N‘I APPTove
Oronborg, Box H-ﬂ—?.
FPenna

many more, S¢ only to
131-M ~ Burchett,

EREIsTy, Mol
P’hﬂlﬂl‘h} 43,

DUnited H.‘t.l.t.ﬂ 1D,
ires. Beidenberg, Cassopolls,

B0 I
Fricellst

Mlnh.

Only. Approvols, Free complets

EJ.EE' llB-L Box 488, Minneapolis.
FREE Five Colombla with pricelists.
ml:mld.. Rouate Three, Chattancoga 9,

U. 8 50c Alrmail incloded in §2.00 pack-

ek, 10c with rovals. Omar, 100 Irvin,
Hugerstown, arylatd

FIRST Clasy low priced approvals,
Olympia Stamp Co., 427 Olympic Ave.,
Buffalo, N. ¥.

THREE Valuable Arlunr.:lnu alrmails 10c,
Barnett, 1611 4lst, San FPranclseo, Calil.

A]'R.MAIL'EI, Pletarials nn-a.nnd‘h oonn-
n&umnrnl. Henry Zimmer, Cul-
wr HRond, Rochester, ¥.
100 DIFFERENT TU. 8, 100 different
fm-eiin stamps. Blg mall 35c. Miller's,
Box 1862, Fall River., Mass.

FREE—15 Different United Sintes. Ap-
Ernma. Taubers, 1758 Ocean Farkway,

bym, N. ¥.

T. B.. 160 different, hi —gnt-
neguainted price §1.00. Pgh“]n Bari-
on, Ok Park, TIl.

AGENTSE Wi Hell stam Mo -
vertoant wm?-'fnd"w-u;h 240 W W,

Washington, I, O

o PRJ':I'JI.EI- ?:I.Dg:tw will -r I'Wd. E
ll;.rldl:'e, T432 Dwuu Etl:-uet. Ph.l.ind.elphl.l..
EOn.

POPULAR MECHANICS




10 BIAM 5e¢!  With approvals,
Benton Ryan, Middletown, Conn

APPROVALE, Want lists, Bew  issues.
Any wunlrr MEIDEE. 140-36 Beach,

F.Iw:hig
H_T.KED .B.u]nannnn:s-n. 2 1b,
§1. M} Weatherby, Troy, Ohlo.
FREE Btamps. Bend postal. Ottenlips,
HIH H-ubgrh. Et. Louis, Mo,
VARIETIES—5Ho. Approvals includs
m:l. Ru Binmp Company, 30 Blackstone,
Bangor, Moine,
CEMBORED Bﬂ'.r\en 12 far §1.04. Hum
hrlnls complete list, Dee & Gee, Tolado

ltH.'l DIFFERENT Worldwide 20e, Ap-
provals G667 discount. Meltzen, Fayetie-
Wille, Texas,
FINE Approvals, freshly mounted. Fast,
personal seryice. Tell me whot countries
prefer and I'l send their stamps,
inner, 345 East Ocean, Long Beach,

'TAEI-' ‘Em opff—The slamps we mean.
Remove stamps from envelopes in o jll.‘l
in perfect condition, mo matter how al
Iy r bill or money order, formuls l:q.r
return mall. Chemical Enterprises, Dept.
P, Box I8, Bala-Cynwyd, Penna,

19th CENTURY U. 5. commems. Oivil
War revenues, batileship §5 and 310
stamps free to U. B. approval applicants,
Metropolitan  Btamps, 198-C Broadway,
New York.

A §2,000 Btam

with approvals,
. Conn.

plus 50 different,
opp, Box 1381, Brjstul

TNITED States best mixtures 50 Ib.,
Ehnadu T5e. Mission, 4512 North Raclna,

FREE! 25 Different Bweden for return

Ehtu.n., Ngi:upm sent.  Cline, 171P,

ERROR Fluz A7ty all different. Cats-
logue value over $1.00. German. Wagner,
503 Mountainview, Orange. New Jorsey,

Cenadian  sets, royal  wvisit,
Ceorge VI, George V., coronation, jubliee,
others, to approval ﬂ.p]:l:ll:l.n‘l.!. nslgn,
Boax 118-M, South Orange, K. J.
BEJINNERS!—Penny up:prurnlu. Pre-
g&gﬁ Kress, 113 West Walnut, Hanover,

65 DIFFERENT United States 5¢ with
lpn?:a‘wnls. Beokman, Box 145-M, Maple-

FOT Cash for collections worth £10000
t:rm!-'l HIG!)U FPEeigwin Company, Vine-

BULGMDH Islands, Beychelles, HNejd,
Caymans, Manchukue, Brunel, Everything
3¢ with approvals. Viking, 130 (Z) mm.
ton St., Brooklyn, N, ¥,

WEEELY BStamp Magazine, 18 wesks,
25¢. Btamp Journal, Kalamazoo. Mich.

FREE BH. n list TUnited States,

Btam i rovals, Hebes, Yon-
[+ .pr‘i. ?.lh App ebee, Yon
TR m':nngiz 'I'CEE]- 1;1]:

T o nr
Tish W isth ¢ b B o s Angelis, Callf,

G B s et b
168 Dak, Elmhurst, 1. SRy

WOW! $10.00 Worth of fun for
10el 60O ore Btamps, unsorted an
unpleked on bits of paper) just
&5 recelve I:mn the ghureh missions and

other sources. Africa, Bo, Ameriea, Aus-
tralia, China, Philippines, Dutch Indies,
and other countries are represented, Ine
eludez & few commemorntives, nirmails,
and ltm cataloging up to Ef. or mnr:
eachl| biggest pac Ea
atan:p-dnm—unﬂ you might find mmer.hjn;
mllr 'rnluhtlr! Price only 10¢ to serfous
I ity ee Bl T2
l'«l'u ‘.’I Jamu-mwn Mow ¥ rE chtans
FREE| The Stamp Finder! Send
for the big new ed-ll'-itm fully illustrated,
[-1 R yau !.'nntn.ntlr ta identify all dif-
u: !Etran:e
nim-

mps! Also ﬂna

mﬂﬂlﬂﬂl ﬂ-hnfl
riis, eba,, In-

vina, Monaso,
eluding ml-Iﬂ sluu animals and strange
Beenes, to approval applicants

Careslan  Blamp

Incloslng m-
Cnn:lp.nmr Eur 900, Calnds, Mains,

WORLD'S Smallesl alrmall—diamond
and triangle stamps, free stamp maga-
zine magnlfier to study your starmps,
large collections of ;tnmpiu:ir:rn

n=

Capital Btamps, Dept. 2, Little
Arkansas.

AUGUST, 1943

SMOKEY Mountaln commemorative aheet,
largest U. 8, stamp Issued. and 313 U. 8.
Including commemoratives, airmail, revs
enues, etc. Ontalogs Tie—To approval aps
El-lannh for 6o, Curhan Stamp Company,

loucester, Mass

“FREE! Lu'nrd. Is.. Cayman Is.. Turks
and Caleos plus 80 different mint Geo, VI
coronaticn  poster stamps, to  approval
service opplicants _ sending 3¢ postage,
Tathnm Btumpeo, Springfleld-310. hiass.

600 UNITED Btates for 10c! 500 U B. A
—absolutely unpleked ond umrhd—iuut

el missions

as recelved from ehur

warieties, including commemoratives, air-
mnils, high values up to $5.00 donomina-
ton! Price snly lle o n?pmrnl appli-
cants] Money back if not delighted, Swan
Stamp Co.. Dept. 698, Dunkirk, N. ¥

FREE! Complete "'United States’ stamp
catalog with 1,000 illustrations! Send 3c
for pastage, Harrls & Co., 137 'I"rnmllt
Building. Boston, Mass.

VICTORY Packel [fee—Includes stamps
from Tanganyika. British Cayman Islands,
animal, scarce babyhead, coronation, early
Victorian, alrmall, map stamps, with big
t.'-w.l-n.lu.gue—all free. Send Se for tages,
E;.n!;. tamp Company, Dept. PM, Toronto,

SCIENTIFIC Chart checks phaotegraphie
equipment, contrals results. 31, Relund
guarantes. Bpencer, Box 520, Mount Ver-
non, New York.

MAKE Money in phumcn R
gulekly At home. Ensy revious ex-
PErignce UNNeseIsary, mnn school ed-
uention sufficient. Booklet and regquire-
ments free. Amerienn School of Photog-
raphy, 1315 Hir:hi_pn. Dept. 3431, Chicago,

COLOR—IL's easy to m]m- pho rRpla
with transparent olls. ﬁ W':.Imlﬂw
profik. Elves full Insl.ru.c ons. Price
£1.00, Currie, 45 Cherry 5., Quiney, Basa.

OIL Gnmrl pha nphs & fascinating
hobby or table business, Learn al
hame, Elsp' simplified method, Previous
experience unnecessary, Send for [ree (n-
formation and uirements, Mational Art
School, 1316 Michigan, Dept. 3448, Chi-
cago,

Learn

BASS Bays: War tlme proves Bass
leadership, Amazing selection of numt
still cameras—Leica, Contax, Korelle r
flex, Argus, new and used stil] #“uliﬂﬂ.t.
Write for guotations. Satisfaction guar-
anteed or :vnur money refunded. Bass buys
‘e, sells "em_ trades "em. HBass Camers
Eumnu.m', Dept. AG, 179 W, Madison St.,

Tllinods,

ME.KIC‘D Censius commemorakive sot
ires with approvals, Pladon Stamps,
1'1'1'1'-!'-1' Idnhn oledo, Ohio,

WHOLESALE Supplements to  dealers
for 10c postage. undreds of bargnins,
grfnﬂn Btamps, 102 West 4Ind, New

ork,

UNITED States approvals complete cov-
erage, fine guallly, attractive prices. Som-

inole Btamps, Box 438, Coconut Grove,
Flarida,

A REAL Bargain, Specially epared
packet containing I.'il:l ﬂlmerent. Inreljm
end 68 different

. S catalog
value aboul 500 pnmph.]rt whjl:h ll:lll.
i‘ u "How to Moke YVour Stamp Collecs
ton Properly™ and large bargain lists, all
Tor only Zig E:ﬂnﬁmld Qu:m City Bmu:r
gtl]‘ Room 36, 804 Race Cineinnati,
rn.

Pastage for free Onlted Btates

'a:r.Iea I.Ist Et.auls? Glbbons. 38-FP Park
Row. New York.

Gﬂﬂ.‘.ﬂ.‘. 1H Different 2%c—approvels
ﬂ.'[l. eauniries. Isis, Vicloria Stamp Co..
London. 4. GRI‘IH.EII-

ETAMPS Wanted by thousands of our
renders. Your ad in this space will hﬂn
you same nice orders, One advertlser sol
Iﬁlil 0 atamps. Write for positive proof,

Johnson, Classified Advertising
HEMEFT Room 301, 200 East Omtario Bt.,
Chicago,

HOBBIES AND COLLECTIONS

20 DIFFERENT Cactus plants tpaid,
$1,00, Eulaliln Turner, Azusa, l_',‘|:|.'::.“;l.3 pal

NEW—IS Different mateh eavers 10e,
Baox 204, Rochester 1

BEATUTIFUOL Stanes r:mm-rd rings,
clec. 100 nssorted $2.00, Laowe's, B-u\x 311,
Bt. Louls, Mo.

UNUSED Matth book coverz, 100 all
dlll':rl:nl: §1.00, Royal Flash covers

1,00, Free lst Chlﬂﬂ‘i Edelman. 13110
East B4. Cleveland, Ohio

MATCHEBOOK Habby "ﬂ Notin' =
her%rmﬁ blank free. Box 111IL11 .-ﬁo::‘hﬂmql

"HOBBY Humor,"
maghzing. Sample—I10c,
Liberty, Mow York.

Callectors' fun-fest
148 Chestnut,

H.ﬁ."i"E You B camera? BSend ten cents
for recent number of our big magazine
showing how Lo make better pictures a
earn money. American Photogeaphy, 118
Camera House, Boston. Bnss.

CAMERA Repalring. Bellows made to
order, shutters repalred. Bellows made ta
fit all standard cameras! United Camers
Co., Inc., A-1515 Belmont, Chicago.

CASH! Bpot cash for cameras, lrmea
binoculars, movie or stlll, sound projec-
tors. Bend full description by mall, or
wire for prompt er. Over 30 years
of dl.'pmd.l.bl.l ty Insures honorable deal-
ingd. ass  Camera l::lnm any, 1T West
Hlﬂ.lm Street, Chiengo, Illinols.

FHOTOQ FINISHING

Sx7 ENLARGEMENTS, 15¢: ten for £1.00
cash or C.0.D, SBend negatives, DeVane's
Studlo, Meivilla, La.

DN'E Beautiful 8x10 enlargement from
your photo or negatlve 3% cents, Reprinta
e, IMscount to photographers. Quick
gerviee, Photo Lab.,, 3122 N, Clark Bt.,,
Chicago,

“FREE Enlargement your favorite negn=
tive, enclose I0c to cover mailing cost.
Faolla developed, slxteen rints—32ase.
Whaolesale pricelist reprints. enlargements.
Haollylints, P-1350, Hollywood, Calilornia,

FILMS Seientifieally developed plus 8
beputiful 4% enlargements, 30e complete,
oto-Serviee, 107 Dewey Bt, Newark,

REPRINTE 168 For 25¢; T3 for §1.00.
ﬁhﬂh]:}gﬁn}s Studlos, Box 331-E, Perth Am-
¥, K. W

COPYING, Enlargments and tinting,
Write for n-.rtl-nuLn.u B, HE]!J.J]r, ZH45A

L Eo iphs & fascinatin
hnhb.'.l' ar pru mb]u l:|s ness, Learn &
home. Easy simplified method, Previous

CXPITIORCD llnnuums.rsr Bend_for free in-
formation and requirements. National Art
Echool, 1315 Michigan, Dept. 343B, Chi-
g0,
B BEAUTIFUL Enlarged prinits (nearly
ﬁmunrd slze} or 18 regular prints Z5e
mem. rolls enlar J!ﬂ. Aixd sy, $1.00. Bur-
ton Studlos, 55- Roscoe, New York.

JOIN Matchbook r.h:b. 25-(: Frea covers.
BHox 101-B, Rochester 1, N ¥,

T MARE Hunry l:m:l.ld:lnz bl:rd hmﬁea. I]—
lustrated |matry Popular
Muochanics le, I:l.'..'—-'l&]'1 'ﬂﬂ[l E. Ontario,
Chieago,

CAMERAS AND PHOTD SUPPLIES

BELL Your raphic  equipment
now! Prices l.'l'E at tfu!dr peak. Highest
prices paid for ecameras, movie
chimetas, movie prolectors ond  movie
lenzea, Buocilars. Weile glvlog full par-
ticulars and condition or send in via Rall-
way Express 1 far Irte uumntu or
EI 0.0, with pl."h'!l!ln pection.

remae Camern Co., 1 But lI-!:vﬂ Bt,
DngL M, New York. ¥, ¥

FRECISION R-epal.r‘mz. rangefinders,
shutters, lenses, &y rers, movie
uquipmmt. binoculars. Hend your cam-
ern! h.be arnntbeed CAmera
Exchnn 108 Baronne B&t.,
New Or

HERE It is! Develo hol aphia
latea with plain water. gTuE :‘?IT Ehnl
ar bill or money order, bE
turn mai], Chemical Enurmsea. ek,
P, Box I, Bala-Cynwyd, FPen

18 EFAREI-IHG Lilfetane lnl‘.l 2 beau-
tiful Hollywoed enlargements, fres Leath-
ertone frame and photo wallet only 25e
P'mtg bum with first order. Life-
tone Studios, Dept, 739, Des Moines, Towa,

6-8 EXPOSURE Fllms developed and
finished ¥&e, :I.!-I!

osure 35c, 1B-20 ex-
posiire 3hmm. Alms E Ak exposure §1.00,
R rints 32 each. reprints G0e, Al

developed lnd ﬂnll.rgcd to -h:!n Bend
Iar Ires mailing bag. Pholo Bervi Hopat
5450-Metropolitan Station, Lea Jl..uzeleu.,

Californin.
a::m" nl qu
L E " e0 5:"’""

EIGHT Bparklin

§1.00, Three for
double welght en:lwri:umenl'.n §1.00. Four
only Bla, eolored enlargement 25a
extra, Films fi two fres enlarge-
ments 2Bc, Ten reprints 25e. re
Photos, Adams Center, N. ¥,

33A




PERBONALIZE Your lelters with stampa
‘be-].r your phota  Polage stamp sime.
Bend p&min- and 51 .H]l for 10O 5mmfa ua
actly reproduced. o will imprint you
name or (nitinls op ln :! letters Tree. Ym.lr
hoto returned unharmed. Novek FPhoto
EumE 2560 Loop, Cleveland 13, Ofo
-8 EXPOBURE Holls develn and e:l'l-
larged moammoth size 30 eprinta 3c.
Thrifty Photes, Box 40, South Cate, COalif,

IMMEDIATE Service! Pletures returned
same day order received. Smashing low
:\e-wtr prices! Sixteen guaranteed deck-
el Velox prints frem roll, 28e. Or
one colored or two plain enlargements fres
with 8§ deckled-edge prints, Ife. 16 re-
Erlngs I:!m nenh;;s mﬂmﬁ it
e el o Magic- . porated,
and ::fln-r;ed Lo Ixd on deckled-edge Ve
paper—3k exp. E!Imm I-:Im 18 exp, G0c:
IG exp. Mo, 127, B exp. Bantam, Thc.
rints, x4, 3t uch Wa have new, pers
:I'ec? 3Bmm. film! Low prices, Free mall-
£rs, dnqm on request,  American Studios,
Dept. 606, LaCrosas, Wia.

i R 8 Expoaurs rolls developed ond
two Sup-erﬂ:ne :;umll.:l !l::h e:gu:ure A0e.
Roprints  2tge, EXPOSUTE
J5mm. rolls J:Ine n.in, "3gxdty prints
$1.00, 18 exposures GBlc. Owvernite service.
Mercury, A-108 North Dearborn, Ohicago.

EIGGBHT $1.00 Valoe in 25 me finish-
minm“ a8 rxpmurz fime grain 31ixdls

rgements; deckled, emboased margin
and date, sht.ul:u oXpOsUTes Too: AlX-
tern exposure Tnm GGc. Free mallers. &
EXpasSUrE Bbeautlful deckled cons
tact nn.la.h with embossed wide margin,
ic. Mallbng Film Service, Box 5#0A,
Chitago.

BEAUTIFUL 4x8 Piletures 3ihe each,
from 1168 and 130 n Hnltru Iixdly from
all other sizes, work lua.rlnte-u:l
Overnight service. Roll dewvel d_nnd B
:er:turu 30c. Roll 13 pictures 4 Foll 1
pictores Ghc.  Enlargements  on d.uublm
weight portrait paper Sx7—30e, 8x10—50c.
Copies mede {rom any l;g.nl.um 95c. Pacifie
E’hﬂ}n Service, Box San Franclsoo,

I

TWO Beautlful 1t1rml.a from each picture
on roll e, Twenly two vears of aatisfled
customers. Quick service, Lens Photos,
Dept. J-4, Janesville, ‘Wisconsin,

TENLARGEMENT 4x8 In colors and film
develo ed 1 11«1&3 deckled Edfu_- m'Lnr.a-

Free film 1 day zer
filme to Jay Photos, G.P.O. 606, Nw
Xork, N Y.

“"ROLL Film_devcloped and 18 prints or
B prints and 2 enlargements 25c, Crystal
Photo Service, Box L, Crysial Lake, Iil.

PHOTOGRAPHY For pleasurs and proi-
it. Prepare at home. Common school ed-
ueation sufficient. Write [or information
and requirements,  American School of
Photagraphy, 1315 Michigan, Dept. 34832,

Chics
BﬁUTIFUL Enlﬁ.mﬂl‘nunb from weach

clure @i toll FPhatoa,
. B-4, Janesvilie, Wis,

EVERY Plll!ll.‘l.‘ﬂ:' an enlargement! B
:pu-r.lln deck]e ad.i;c enlargements d
rall d:'u: n: 118 size or a =
BT unllri:! :nu:m.nr.s Jc. Enlurge Fhote,
Box 810, ton, Mans,

ROLLS l:lr:wln - H 'I"ll'n prints each neg-
nth': 25, Reprinis 1o each, Bummers
Btudio, Unionville, Mo,

THREE Prints cur.h
B exposure rolls,
rolls, Boe, Rmrlnu, ::
man, Bodé

Bxlo SBILE I"Inuh enlargement—2i5e,

Bend nemative. Irving Studio. 4008A Ir-
ving Park, Chicago.

u:!:l!ll!i'ﬂ‘ g to
Fred D. East=

FREE Movie flm catalog; samples 10c.
Croodwill ﬂumuun,‘ .lm:lum T!ﬂu!ﬂ.ﬂ.te

16MM, Pllms bought. L. exthingsed. Oai-
alogue, Pirﬂ.l'hﬂl.lﬂ.t.. 2531 Ripley, Daven-
part, Lown.
NEW Movie flms—Low prices! Direct
E:dm thJlm:' Free listl Bergen Films,

DLD"J.'IME Guml:dl# and full l:ngl-h fea-
fures in @mm, Zc Cape uth
Figuerca, Los Angeusu 7, Culif

SWAP § And 16mm. 0Olms. Rental Li-
brary, Box 201, Charleston 31, W. Va.

TAKE Mowvies 100" ldmm. Weaton 8
£1.90. developing incloded. Amhmndm-,
476=-A Quincy Street, Brooklyn, N,

OVERSTOCKED! @, 14, :.'smm. cam-
Bras, nmjecm nlm accespories! Home-
Ia.h-:lrnt,ury dw:m
Mogull's, ﬂ-l Wﬂl.

mim-

th Iree. ith, New

‘J‘urt -
EMM. Films rented ev here. Rental
Bervices, Box 412, Owkville, Connecticut.

ALL Makes camern films, 100 {t. 16mm.

ﬂDﬂ. ﬂmI'I:L. 253 fr, double 51.25, Devel=
nr ree. Also complete movie subjects
l-'nl able, Pree catalog. &tar Safety Film,

- fth Ave,, New York,

LEAHH Movie projection, mmn.-mum.
Free catalog. Gilve age. Theatre Insti=-
tute. Elmira, N. ¥.

1 BRINGS * Eul']:lrl.u"' aasortment mm,
colorful titles! LeMolne FPllms, Nevada,
Missouri.

DEVELOP Your own movies, Save 605,
Genera Company, Davenport, Towa,

OLAMOUR HNewsreel No. 4 majoreties,

beauty queens. 8Smm.. 50 ft.. regularly
$2.00, only II.'l] {mmm, 100 ‘€., ﬂﬁﬂj
Lists, samples, ‘time, Jonkins, El-
mira, N.

~ BEND map for 16mm., Emm. cata-
logue, SBterling’s, 870 Northampton,
Esaton, Pennaylvanla,

BASS Bays: Leadership in the cine fl=ld

Is npparent in war times. Here ready—
your choice of 8 mm, and 18 mm. appa-
ratus. Write for guotations. Your oald
cquipment Is worth real money In trade
-—ﬂ':tttlbc please, Or we buy for cash and
E immediately an recelpt.  Write to

endquarters, Bess buys "em, sells “em,
teades ‘em, Eatizfaction guarmnieed or
your mao refunded. Bass Camera Com=
pany, Dept. A 178 W. Madison 8L, Chi=
cage, Illinols,

MUSIC AND MUSICAL INSTRUMENTS

LEARN Popular plano! Play hit songs
1n boogle-swing sty Planists, send dima
for sample arrangement,  Home-study
folder free, [‘-'hrl.sl.r.vmen Btodios, 751 Kim-
ball Hall, Chicago.

PIANISTS—Free booklet shows how you

MAY gEreatly lm h‘e l.l:ﬂ'Ln. ¢, BECUTACY.
memarizing. and playing
through menia -muncull.r co-ordination.

uick results. Mo obl nunn_ Brnud.well
udios, Dept. 43H, Covin
EARN Popula 1 W Magle
Ito:g_l._u__.&_lg;m.d;igr“a?endnlzn Calif,
ACCORDIONS, Buy and sell all makes,
new-used. B0% discount. Metro, 44 North
Albany, CRF,

LATEST 1 Tnnlﬂ\. 10a,

ACCORDIONS, New and used. bought,
mold mnd repalred at wholesale b
Cash or terms. Del Prineipe, 307 80, Wa-
bash, Chicago.

SONCWRITERS—Send poem for imme-
dinte examination and fres 'hl"““"'ﬁ,.‘”“‘
tionary. Richard Brothers, M aodd
Buoilding., Chicago.

SONGWRITERS! Ouaranteed publica-
tlom, free detalls and royalt mnum
FPan-O-Fam, 1658 Broadway, }ﬂ:r Yor

RDOT'B P]-m'ul:nt Hnu.m :E"l.uw Iml.guq
tor. B84 pages. Sold nurlr a million. 750
E:lﬂfuld. Satisfaction guarantesd, Me-

nrjr Pﬂ:blm‘-‘mn 1801 Enst B&8th 5t,

hicayo,

I‘DEHB 1El:|ll.njl music—arcamn
corded., printing. Pay-ge plan i’rae dl-
agnosis, Tune Dootor, G.P.O. Box 881,
Hew York 1.

"PAND Instruments, all bargains. J.
Bistek, 12112 Broadway. Cleveland. ﬂhic.

BONG Foems wanted: Write for fres
Instructive bmb:]el., {ru'l.llntnz wﬂuui-
tiex, United Music pt. 14,
Balem, Indiata.

WANTED! Tiea, melodies for sSongs.
We arrange, publish, sell. Superior Song
Sludios, e, M, J.

MUSIC Composed to words. Wonderful

roposition, Bauer Bros., Oshkosh, Wis,

SONGWRITERS, Write for Ires booklet,
Eﬂmt sharing plan. All nmil:.

East Fourth, © Bincl.m:tl.tl

O0O0D Musie com gluod words,
Reginald Bulc-h:r. [=i t.hm ew Jersey.
Fatablished 191

WRITE Enl‘l.l:.: Big money and rop
ton. Write for information. J. Bnrm
Pub. Co.. 201 N, Hoyne, Ave., Chicago.

RADIOS AND SUFFLIES

FREPARE Yourself now for & well pay-
Ing radio poaition after the war, Obtain
your PCC commercial radiotelephone and
telegraph licenses l.hrnutgh our humn u-l:ud:'
courses, writlen for
forgotten higher mth:m:.!.lm JLn N!.IIII'
read, easily understood course. Moderato
tuition fee, Write for particolars. Amer=
lean Radio Institute, 44 East Jird Street,
New York, N. Y.

REVISED Plans 138

ong distanoces erystal

sets, with 'Radiobullder”—iSec. Labora-
tories, 1406-C Tith  Avenus, Cukland,
Califarnia,

CRYSTAL Radio experimenters. Wrile

Hewlett, 29 East 39th, New York.

tablished 1920, has tubes, parts unobfain-
nble slsewhere, Mo cn.tl!lng Definite want
list ineclazing Ie postage, gels immedinbte
answer. Heplacement tube lists, data—
fic. MNext 10 issues bulletins—25c, $5.00
remittance brings §35.00 list
parts, original packa
all useable, standard

. complete, col-
N-u Juni:

lect expross,

LOWEST Hadio Lubes, ris,
Free bargain 11.51'3_ Potter, 1314-F" o,
Kansas City 6. Mo,

RADIOD Eervtu men and axperimantsrs
nend for our glant radio catmlogue, Save
W'L; IJ'Llntt.mi Rodio Co. (10008{), New=

"HELPFUL Hadio books. Up-to-date list

Market Bt:i_H;‘._’T"‘b‘-"" ‘Ponna. l'rl:c qul.:.’r Mechanics Press, (C-43),
T HONGWRT T r.u'ﬂ5 Biiraciive . Oubardt, BE.
. PNt G5t o Avers, BUSINESS OPPORTUNITIES

H]EEE Wanted for musieal selting.

gu:m. Iur In:lmlnﬂiahe conslderatinmn.
l"lﬂ.- Masters, 610 Beacon
Butlding, En!tnn

MOTION FICTURES AND SOUND
EQUIFMENT

B-10MM, Fllm-subjects, Black and
white and calor; sound or silent. Largest
selection ever compiled; 75¢ to 100, Write
for new, deluxe 1543 catalog—profusel
fllustrated! 25& (coln or stamps) refund
firat purchase. Hollywood Movie Bupply,
Hollywood, California. oy

BARGATNS 18mm.. 36mm. projectors.
?.n:;ru. fllms. Avond, T4T 6th Ave., Hew

1'BML! Oamera film, 100 ILH Ir:epu-m:
ng,  Holmes, 3506 Main, Riverside,
l:nli!'nrr.tu_

WANTED 35mm. Sillmnt Alms.  Don-
nachie, 120 12th Ave. Maorth, St Peters-
burg, Fla.

J5MM. Sound features; shorts! Technd=
color saamples 10c. Demsey, 1613 Stowart
Avenue, Youngstown, Ohio,

J4A

BEFORE Sending your poem Lo be set
to music '"know Your composor.”  Pres
booklat. Al Moguin, 2110 Beachwood Dr,,
Haollywood 28, Calif.

BONGWRITERS! Send your poems for
our offer and free “Hhyming Dictionary.
Phunuagarr‘h records made.  Vanderbilg
;-!f:! uadJm. Box 113, Dept. 5C, Conegy
A

OUTETANDING Hongwriting  service.
Barnhart, 1320 481k, Den !l[nlmu In,
ANT Melod 1.
Pm!'mlu'naﬂ g&! H.Ill Valley,

HRILLL
I-1T!11|‘.od..

EUEGEEEFUL Radio am
wilters on Parade™ tIn eart of T:Inmu:l.
Ailr_{u} AeukE New BONES lm poems Lo
Bet music, Free professional rnln.n.-
tiom. Transradio, (Departmen i o
1650 Broadway, Mew ¥ !

“Eong-

SONOWRITERS — Free book. send
poems, Varlety, Dept 3, Balem, Indiana,

MECHANICALLY Inclined men—Own

and opernte genernl npplinnce nir shoo.
F ﬂTE trated course =shows you
hurw Weldlng, relfrlgeration, motor res

palr, how to ge! business, etc., phases
eoversd, Free llteraturs. Ehﬂlfﬁ' EH‘HN}',
Dept. 131, 2833 M. Central Ave., Chicago.

ONLY il.ﬂﬂ Hmim or §7.30 far whole
year, pays [or branch-office under Four
OWN Dame. rative OfMfces, 126
Ington Avenure, New York.

START I-Iumu business making statuary,

plaques, art goods, novelties, souvenirs,

concrote ]imr.r.en' garden furniture, artifi-
o fooring, lquid ml.rhlr Hl.m

your own fexible molds

Valuable folder free l::r:a.t.lw: ulhﬁ:.gm.

{FPMA), Glencore, Illinods.

HU’HTLBR Wanted! tu lnl:r{:du.ce HP=
Py  demand for e Eles.
ﬂwd Toules opon nearby. liawlej;h math-

get buriness, No selling PTICE
n-ud:d to start. We supply sales, adver-
Lin literature—nll you need. Profits

should increase every montn, Low prices;
Emd. vaulues; complete service. Rawlelgh
Dept, H-63-FFM, Frespart, 111

POPULAR MECHANICS



IF You are & manufacturer of statuary
and noveltles in Marblite Plastex or plos-
tics of any kind ,or intend to manufaclure
either on & large or amall scale, we would
like to 'hu your output for cash. This 15 &
sirnight-Torward  business  proposition
whia a.p lies Bspecla.ll L C-‘amdbm read-
ers but & u to B:II H.A. interesied par-
ties, "p‘i’. 4+ Wellwood Ave, To-
romta, Canada,

CHARTERS: Delaware: bost, chonpest:
free forms. Colonial Charter Co.. Wil-
mineton, Del

FROFITABLE Bparetime muncrmltlh#

partunities, Investigate, Val-T1,

2i0-PM, Burbank, Calif.

MAKE Money at home in spare time
by mail, Write Gordon Publishers, Box 23,
Fawiucket, K. L

EARN Mone :'m:lns:l nup}iﬁ; and du-
plcating comic cu ve
Adservice, Argyle, wmmudn.

how to meke money.
"rt:m:hn professional

ta.ll& pllfletunn Co.,
Dept. 402, Chicago,

EXPERIMENTAL |

“MAIL Order business {:l:llJl‘a-E Ehowa Fou MOLDMARKING—Plazie
re ar I’u:l]t:m.u te formulas—i Illl.r.strngtf
nny-catehing nch.eo:z?:aﬂ tﬁ Hpp 4 Racal Bervice, AM-5. Fark fidee
= - ""BAVE Your bottery mow! ul:l m £100
321 South Wabash, dﬂwn&rna“ﬁ“?;:“[g;“ Start md under
ENT Machine shop l’lll ¥ in. List, glant mail

Nnance and develop new ldeas and pat=
ented items of merit. F. N, Industrial
Go. 1014 Emn.d.ww. Kew York Cily.

UNTIFUL  Oppor Lunl.l.ll:ﬁ! Hoﬁh
&1:113. ote. Ll.bcﬂmr: free! God a1d
elly Sirect, New Yok, M. Y.

E‘TART “S-MJ: Fuactory™ at home No
machinery. Amazing tunity, Lit-
E‘-ﬁﬂ.lur: free. Kemico, -T, Park Rldge,

62 PAGE Mall order ma ulne 10 cents,
Loren Heollenberg, Rosevi N

GUARANTEED Incomeal unn’.ﬂu lawn
Eﬂu%rm $2.00 capitnl! Mowers, Janess

OFERATE Your own refrigerntion re-

El.ir business.  Small eapital required,

enrn eisily at home. Common sshool

Sanics Tramiae Depe aogy, e e
nin -

Pi-:,u. Lioa Ang ul' o ! et

ART Local or mail order business,
I t: t detalls  free. Eri
B?urr:ﬂ, 5 oreesler §, Irue:.ss HSa,

36 DOLLAR Becrets 25e.
(Drenlers, unusual profits, )
Charlotte, Mich,

LIFETIME Bunminess, Bteady
Srnchons 8100, Conmar™y
& o -
Fortland

Circular free.
"Crown,” B-1,

!n:»wn-c
Book in-
114 BE T,

BALESMEN, Distributors, Jnhl:n:rs. Sall
dealers and Nest nwnﬂ: $107to $106 daily
ts. Bave those batteries nnwl c‘.u
mationing and rveduced drivin
thousands of weak batteries ‘Hﬁe rccun:*
mend B-ure Start Chemical 'Bar,t,erj Charge,
Ill] re-chargl stirts motors qule
Omne service lnsts for life. Sold and used
by leading car and truck
states, Used by hundreds of fleets. Re-
tail price per sorvice $1.50:
LB A MO gt B g e
ribu prices—
ngle doa, luﬁerm.!.ﬂn three doe,
lols, per doz. §6.78; five doz. lots, por doa,
36.50; ten doa. 'lofs, per ‘doz, .05 AL
tractive two color :p].u.,r cards.  §1.50
umugle service prepaid §1.00. Every ear,
boat and trEcLOr OWRER @ praspect.
Volume-profits, Start now. Send your or-
der today. Motor Products Mig. . PO,
Box 891, Fort Worth, Texns,

LAST Will and testament Adolph Hitler
and luminous E?lnt shines in dark 10c.
Clark Bystem, Ellwood City, Penna,

100 OPFFORTUNRITIES=—=Five mall order
zines and 26c trade coupon, mll 25c.
Lefnvor, Box 671, Ban Bernardine, Calif,

RAIBE Gulnes pigs at home. Milllons
used, markets everywhers, My proposi-
tion, booklet free. Taylors Gulnu Pig
Farm, Hapeville, ﬂenr!n

free, Hemico, 8-M, Park Ridge, TIL

FREEI Wholesale
Bin, 004 H:I'Hl‘ll:l:lli\.l:a Prcgmﬂl:t mnq lnuﬁﬁ
Evans Cmaha

OROW D F-nl'.- nd 1ch,
e ruflr nts al ETowW r Baox

25c BTARTS ‘J'ou business, E, 8§,
Lewis, 3 Jolhnston Park Hoston, Mm

THISIs n raturall Clean tarmished
sllverware with no rubbing! Materials
needed found in every home, Dollar bill
or money order, formuola by return mall,
Gee our ads alse under Coins, Stamps, and
mm Plnishing . Chemi 1' Enterpriscs,

L. P, Hox 29. Bala-

RE"i'i". Clever, u:cluah'-u home money
maker, Your gquarter for this unlque idea
will prove one af your best Investments.
Gard Bales Company, Maln PO, Bax 46-7M,
Arlington, Va.

BTART Enll-n: !-irlw home business., Lit-
erature free. ¥ Enterprises, North
Chicago. Il:linuu.
And thn'lurdu easily and ex-
pert.]ar palnted with letter patterns, Many
nnd styles, ‘Wr.ltn tor dmrinu\la
In]ﬂer John Rohn, AI330 Central Awve,,
Chicago,

BTART Lotal or mail erder business.
Write Dunn's, Dellslow, W. V.

AUGUST, 1943

OGET Into mall selling. FPrepare for fu-
ture. Start sideline business now. Splen-
did opportunities, Im.err_-zl,mf, rofitable
propositions Immediately available,
ressive Magazine tells how! Free detad
and premium offer. Sheboygan Publishing
Co., Bheboygan, Wisconsin,

DRUNKENMNESS Is a disease which re-
sponds to treatment. Medical skill plus
Tator s “E“EF&E’EET“ S poars SxnE

ar fo -
ence. Write for free bookiet. P, M. Nel-
sun.. The :E‘I:v:u:lv:':.r Institute. Ewiaht. 1.

GENTE—Ta mall oor lterature. Good
gunu Home business. Maywood. 1133
rondway, New ¥ork,

6 MOST Read mall order magazines e,
ﬁmmd Cartier, 603A North., Pittsfield,
[ T1H

WEBER Trpewriter Mechanics School.
Bimplified hoemestody-repairing  increas-
ing. Canton, Ohio.

PLABTEX Industriea offers Industrious
men &n opportunity to start & business of
thelr own, manufacturing art goods. nov-
;Itlu.. mouvenirs, ele.. In Plastex and mar-

le Imitation. Bc materinl makes 81 arti-
cles, Rubber moulds furnished for speed
prodicetion, Bmall Investment brimgs Hﬂﬂ

aturm We are now placing big ehal

tore orders with ﬂ.m:.tacl:urura erm
Il:nr interesting booklet mailed free. Plos-
tex Industries., Dwept. A, 1085 Washington
Ave.. New York,

HOW And where to oblain capital. Pully
explained, particulars free. Star Servies.
Wapakoneta, Ohla,

137 WAYE To make money, in home or
office, business of your W-'n. "Full partie-
uluthu_ free, Elite Co,, 214 Grand 2L, New
Yar

LIQUID Marble—Colarful. glazed! Maold,
brush, spray! Composition Doors, rubbecs
lastic molds, Particulars free. Marblelz-
ing Servien. Edwardsville. TiHnods.

BRUEBH Plating outfits connect to m bat=
tery. Mo tanks necessary. Oood paying
lfnlnihed-a at home plaling autoparts, bath-
mulu lu:!.uru bleyeles, reflectors, silver-

T Mo shop or experlence Fo-
Ei“ l'bd Dul.l'tl'..s Ttll-‘nl-ﬂll:d e hank]eL

unmetal Co,, Ave. H, Deentur, I,

LIQ'U'ID erhll:. snow-white,
eolored. aEed, Unglazed, Com jtion
flooring. I..I.retlme wenr. Any ecolor, Mo

:nuntlni Flexible molds. Plaster cast-
f:f Get into the big maney now, Full
Information glven free. Write Compa-Tex,

706, 5t. Louls, Mo,

CHOW To Make Bimple Molds and Plas-

fer I"la.quu L n popular movelties!
booklet, %hnmﬂ. 1406 E. 43rd
Bt CIzuhnu'.,

MONEYMAKING OFFORTUNITIES

P Win the war first! Then man
II like silvering mirrors, reflectiors
aking lpnmum; chipped glass name-
lates. . Outn ced,  Bprinkle, Plater,
0, Marion, IE ianm.

“EARN Extra money at home spare

multi-

Lipme " F!I‘EE clrcular deseribes 127 money
making ideas, etc. Detimils free,
G-nmut u.ll | Bervice, Alhambra. Calll,

Hﬂ‘i‘ﬂ"m.ﬁmﬂ P1.'B.M—-'I'hr:e
lar-Pullers,"” I5c. Btamp brings particu-
iars, “blg mail." Farris, 447 Sonth Ash-
land, Lexington, Kentucky.

LARGE Resort building, Gllﬂornln.
with twelve one to filve furnished roams;
rrn-tnh tlﬁﬂ wut-l.r for sale, Plcture, de-

Fuox mtntlll.- Fern, N, Dnk,

DE&H‘DH Of articles  wholesale.
"Eumb' Bource Directory' 10c.  Ideal
D-B, Park Ridge, IIL

HI'I.E Wmﬂtn auto and furniture polish

il

emiilaion. ingredient, |Just add wa-
ter. Cesb wyou 10e per gallon, Formuola
£1.00, W. Broerman, 15 Binlon Ave.,

Cinclnnatl, Ohie,

OZARK Farm bar
1be. F Mountainview, Missourd,
MAIL Drd::' plan and copy of ad that
ulled in 5000 quarters, and dimes, for
defense stamp. Acme, 85 Foorth
Street, San Francisco, Calif,
MONEY-MAKING ﬂpDn‘rluniUEﬂ. ideas,
mail-order m ne,

Bilg mail 10

Charles F. McGuire, P.O. Box 638-0.
Seattle, Washington,

PUBLISH Your own magazine. Hand-

some 52 page format, well edited, [llus-
mtm Cost low ps $1.00 month., Brin

restige, profits, 10¢ brings sam
u:glu.l 5. Natlonal, Drd. Nebr,

B'UTLD Bank mecount, new eourage and

backbone, future success. Fostal brings
marvelous ldeas. BShore Sales, 116 At-
lnntie. Matawan, N. J.

GIANT Malls 6c; Mall Bale Magazine Je.
I':En-uﬂuniw mail free. Harvey Teeple,

M) Decatur, Indinno.

MName printed in 10,000
'Ma-ﬂ." directaries. 25a. Checking coples
sent. Arlesse's, 15881 Log Cabin, Detrodt,
Michigan.

““EARN Money at home! ".I.‘huu;lml.u ol
“Home Worker Magazing Lells  how,
Bample, 35c. Bizemore, Eu T. 4817 Morth
Eoitner, Chlcago.

LEARN Metasclence. Remarkable drug-
leas healing. Mo manipulstion. No ap
ratus. Unbellevable simplicity and results.
Inexpensive correspondence course, Wrile
Metascience, De Land, Florida.

MONE'Y M.ﬂ.EINﬂ Idens. La.l.hi-t- books.

Popular Mechanics Press,
:C—l:‘n, mn E. Cmtario, Chicnio,

FORMULAS, FLANS, ETC.

FOR For zale. Proven for any
commuodity. Frlnh‘. Hmlﬂ, 4111 Bl.u
Pedro, Tamps,

MAKE Faat aE-]lLﬂ.E produocts. Mo mi-

ching “Chemist mﬁprmreﬂ Formulas.™
i..!lﬁerl ra free. o. 16, Park Ridge,

ICELESS Ice! Colder! !."-'J.-nﬂnert Cheap=

er] Insiructlons 25e. Dufly, D51, Coving-
tan, Fy,
SLUMINOUS Palnt™ shines fn dark,

Easily made. 100 other formulas, plans—
all 25¢, Ideal Bervice, 308, Park Ridge, T1L

FR EIF.I:TJLB:.-E 28 Elnﬁlu 1ngr|:d|.|mt for-
E:ula.s 2he, errer, Coshocton,

REAL Manulpcturing formulas, Lists
free. Cummings, Chemist, Gordon Ave.,
Hyracuss. H. ¥,
AUTHENTIC Pnrmu]a.rr 404 pages (0l-
]ultmulﬂ.] 10,000 money mmkll Tormu=
reclpes,  Instructions, substitutes.
18 pastpald ar C.0.D. tloreign $3,10),
Catalog. Adams Brown Company, Chest-
nut Hill, Massachuseits. -
FORMULAS — Latest, t. Analyais,
Literature Iree, Belfort, Enginsering
Building, Chicago.

CHEMISTREY

WINN'S Iden Home Laboratory
Chemical Eits and arntus outfits for
hame gﬁ:umanuu end 5e for litera-
tore o retmi]l s catalogue, J. H.
Winn Co., Dept 8., 124 W. 23rd Bt..
How Yaork.

FREE Chemienl eatalogue. Enclose 3o

t::e. areenwood, 308 Broadway, New
Yor

FRI-!E t.'l.tllﬂ‘ Chemis v minernlogy,
biology. ties. meg;q Labaratories,
I:'ru.rl.'sr.m:l.I limols.

GHEMICALS And It.boutorr lpmrutm
List free. Peerless ¢ Co.. 184 W.
Washington, Ghlﬂg. III.

CHEMISTRY Labora&lary apparatiis and
chemicals for industrial, analytical, and
m-t'rn.tn- exporimental nbaratories. Com-
? chemical labora supply Bervies
or eorrespondence school stodents. Hend

3e for mn “ pn. catalog of l:h.cml:l.l
nnd np E.‘ne M-43, l‘
ﬂum,f I]'Il ML, Hﬂm .ﬂ.'i‘l R

ter, |:|r

mﬂﬂ gquick shemical
inu $2.50. Enttlnz Bons, Campbell,
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HELF WANTED

BERVICE WMechanics, Experienced on
gaspline-clectric railway propelling egulp-
ment, Must be able to make repairs.
Bhould have & knowledge of pipe ftting,
sheet metal. work, and simple eleciric wir-
ing. plny:rlu:nt with technical servica
suppliud to roflroads. Work will be in
the Pacific coast area or belween the
Rockies and the Mississippl, Give full
detalls. Box 631 Equity, 113 West 42 =€,
New York.

MEN 20—45 Y=, To work on mirmld
rnil bnl.lng gervice cars. Those under 38

be draft deferred, Job enlails con-
atant traveling. Eleetrical-mechanical ex-
perience preferred. Also stowards. Salary
plues all living expenses, Those now In
100% war work not consldered unless re-
leased, Lr:anfum:nu will be made for
rsoni] interview In your viclnlty, Write
ull details to Personnel Department,
?{wng Products, Ine. 1505 Willow Ave.,
oboken, N. J.

AGENTS WANTED

WANTED Distributors to handle a line
nl m-ndu.cl:s made with AleXILE, a marvel-
us mineral newly developed
I’nr ln.dun.t.rml autemotive. and chemileal
industries. Can be earried 08 a &lde line
with an Interesting profil. Products in
tnt. Ehmm:r_t A T:alar -time athmll'nrl‘uumﬂ;

ot with great post war opportu
repeat business, AleXOE is  Insulating,
rc-ELuuf, vermin-proof, sound-deadening,

werlnstin AleXItE Engineering Oo..
Colorado Springs. Coloradae.

100 BEMSATIONAL Money makers, Sell
friends oulstanding Christmas, rellgious
Em-luture l.exL. etehing, humorous, blrth-

pal, pnr.nuuc treetlngl l:arda
n.n.cfnm wrau-pln n cal
Inets—ate up. Inu: uni sweatheart, rel-
ative, servicemen's cards retalling &0c and
§1.00 each, Request famous $1 Christmas
21 card mssortment on approval 50 for §1
name imprinted Christmas cards, E‘nﬂlnl
get storted offer. Hedenkamp & Co.,
Eroadway, Dept. PM-8, New York,

T AQGENTE—Coin money., IUS new., I1ts
hot! Everyone wanis radiant  plastie
pJ.u.uu:ﬁ of loved ones, Commissions Gd-

anced, We deliver, collect. Condon, Box
151 Upper Darby. Fenna,

TMAKE Extra money casily. Sell 80 ns-
sarted personal Christmas cards for only
£1.00, enty-two box assartments 33-1/3c
up. Odd cards 2iie each Cards for boys
fn service, Bend for free samples exelu-
sive §1 line :mnnﬂ.ts?rdu ni'l;‘- 1i|nr1|1t,ed
station s assortment on ap-

m-mlm ermﬂnﬂnnd Art  Publishers,

orth Abington, F-361, Mass.

AUTO ¢ C’.Ietner. “Costs 10c, solls $1.04.
Make it rself. Free sample. Write
Formico, 11. K_iel‘aber-B , Dayton, Ohlo,

EXTRA Money for you. BSell 50 for $1. o
Christmas cards and porsonal stationery,
Miracie value 81,00 Christmis assortment.
Other money making boxes 36c up. Up to
1005 profit, Friends, neighbors buy read-
fly. Eamples on approval. Special offer,
:Elml.ru. Greeting Card Co,, M-33, Elmira

¥

F‘EH.EGN#.L.‘!ZED I"a.ll.'tnu{.‘ items To-
d ‘s greab sellers! Sample free! Horry

iz Bervies, Inc,, 242 ek Shth Strest,
N-:w York City.

NEW Gleaner. Cleans evervihing. Sells
25¢, You make 15¢. Sample fres. Free
literature. Stanley’s Sonps, P.O. Box 881,
Lansing. Mich.

HELL Personal Christmias cards. Eas-
fest money makers, Large selection. Coms=

lete lne box nssortments everyday, re=

F ft wrappings. humorous. ete
Bilg profi Wrlte for =am Heather
Gireekings, Dﬂp‘h. A, Bpring ik,

PROFITABLE Bideline Item E‘F By
proapeck, Write Bec=-Ken, Donsville, M.

MAKE £5.00 With every 10 boxes of ov-
eryday or victory cards you sell. Unusual
demand. Quick aelung Write for sam-

les todny. Howard Ellis, Dopt. P.M.,

itman. M, J.

DOLLARS Come easily selling [riends
beautiful 50 for $1 anamnl Christmas
cards—{ree samples. 18 box assortments
30 up. Up to 100% profit, Superh 21 box
om mpproval, & al offers, ‘Tom-Wat

Bindios, PM, Bridgeport, Conn.

CALL On friends with sensational per-
sonal Christmaz cards—50 Tor £1.00 ug
Personal stationery. Also m
card $1.00 assortment. Profit mc Expe=-
Tieno: Unnecessary. Pi?lﬁ on a.pprl:lral.
Wallace Brown, 2215 Ave,,

X-34, New York.
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BELL Christmas cards. Outstanding se-
legtion smart designs with nume imprini-
—low a& 50 for #1 Armazing w]uea Ll
ordera exsily—pay quick _cash profits,
er lovely assortments. Up Lo 1005 prnﬂl-.
Experience unnetessary. Bamples an ap-
approval.  HertelArt, 305 Adams, Dept,
719, Chicago
BTART Your own business on our capi-
tal. Always your own Hundreds av-
orugo 33,000 to 85,000 annuml sales year
after year. We supply stocks. equipment
ann ].mm.e nieceasities. Salling
rience unnocessary to start. Wonder-
ful oriunity to own plensant, profit-
nble business backed by world wide indus-
try, Write Rawlelgh Co., Dept. H-U-FFM,
Freeport, 11l
T PLAYING Cnrd
Bm:n.p!u game o

me, HD% proft,
B2, Denver I,

T Last! Bomething new aod srnsa-
I'.:llmnl in Christmas . Amazing “0il-

' eards. Like coatly oll paintings.
N’n'mr before offered. Clets orders fast,
Beatitiful 50 for §1 cards, name impeinted.
1o ether assoriments. Blg profits. Bonus,
Bamplea on approval Puru o, 3043 Lo-
cust, Dept. 362 Bt Louis, Mo,

WHOLESALE Sources, 500,000 articles.
Free directory. Maywoodse, 1133 Bromd-
way, New York.

ELITE Collection contains 127 plans for
starting own business; homs. office. De-
scriptive booklet free, [Elite Co,, 214

Grand 8t,, Mew York,
SELL By lnl.ﬂlnﬂu-nh novelties, bar-
ns! B ofits!  Partieulars freel
Eﬂru f!!_].&n Wells, Chicago.
ACENTS: Btamplng names on pockets
key protectors. Sample check with your
g, Stamping outfits,
eck-fobs, name plates,
ﬁa.r‘.l_; Mig. Co., 303 Degraw Si.. Brooklyn,
T OREATEST Chemical discOvery simce
Er.h:-'l Is Cims-01-Labri; bsr

w.'lcu. wl. n.rd:r yThau"I;_:ll tiﬁugﬂ
our  package = Tire a3
Em'tr Dist. Gu.. Bl:lx 134,
Michigan.

SENBATIONALLY Efective ]'E[nﬂl:
needed by B0°: of mdults, Lar
}'{EIJEE?I‘. Bales, The 'Hﬂrﬂi Ca,, hui‘!

SE]..L Ama.:ln: :hemlml. that Increases

1
P TITY ‘Arch, B taant ;}'h S T Al

CHRISTMAS Cord I:ldm bring you
quick eash earnings. Nnme-lmnrlntﬁd
Christmas cards 50 for $1, up. Sensation-
al “prize” Al-card pssortment sells S1.00,

Tp 105 profit. Many Tast-zelling ns-
sorTtments. les on_approval. Chilton
ex, Dept, 2-B, Boston,

Gireetings, 147
Mmas. :

BELL Poultry and stook remediss, Live-
stock Chemieal Co.. Orand Rapids. Mich,

SELL _Ohristmas cards—Make extra
money. 50 gorgeous folders with name. §1.
Bensatlonal selling 2l-card box.  Many
ather blg value assortmants, Up to 100%
profit,  Experience unnecessary.  Froe
samples, Bouthern Oreetings, Dept, B08,
Memphis, Tenm,

CHRISTMAS Cnrds—Sell 50 for §1 with
sender's name imprinted. ﬂmannwllum
E:ct‘ quick easy orders, 5o [ast-selling

assortments. Qenerous cash profts.
Mo experience needed, Samples on ap-

oval. Oardinal Craltsmen, Dept. 582,
“I.Im:nhn.u (=18

SELL New, different kind of Christmas
cnrds, Emboased designs, name-imprinted,
50 far §1, Quick cash profits, 2i-card $1
nssncrh:nen ays you 50c. Other fast sell-
ers, es on approval. Friendship
Btu,d.im Adams, Elmira, New York.,

BIO Money selling America's ﬂ:nu.t
greeting cards. Christmas, birthday, all
cccadion assoriments. Sell on 5ight. Low-
o5t wholesale prices. Dulco, 324 Pitt,
Pir.tub'urjh_z_:l_bﬂnn.n.

GRCEE‘TING Cards for niﬁnﬂl. stores and

l.‘] hﬁuom 4154-g Pif Strect, Phil-

POWERFUL Mile streicher. Increases

MJEDE_':_'F'h'“' Reduces ex I Ur=
: ermox, Peoria, I

WUSILVER—SIIver plaking omd polish-
ing Lguid, Apply with cloth, $1.00 bottle
postpaid.  NuSilver, Aurora, I

DO You wnnt agents for your prooosi-
Uem? Your md in this space will lﬂ-lﬂ: your
miessage before hundreds of men sesking
fnst-selline products, My folder *"How to
Bpcure Agents." I8 L'lII!td w!th araal, I
Elndly send you m con¥ free. Ww. J ahin-
gon, Monager Classified M'l':rl‘luln Pop=
ular Mechanles Magazine, 300 E.

BL., Chicaro,

HIGH-GRADE SALESMEN

SALESMEN Wanted for Speedry Pens
and Ink; ink in & different mlng dries
while yon write; completely wmterproof;
wriles on paper, eardboard, wood,
metal, ete. Ils nt sight to war plants,
mLPpma: departments, a:hnolu nt 81.70 re=
Constant I.utlmlll:l.[: ta. Write

for 4-point sales p 81: Products,
DiI'EI;I:B LI17 1B Rl!ftl'.'ll.‘ Bireet, New York
ADVERTISING Hexagon pencils—3 line
mp:r §22.50 M. Commisglon. Bruce Gom-

ersull Co., Cinclnnatl, Dhie,

ADVERTIEING Baook matches, Amers

lea’s Iarmest monofmcturer of unlon 'iu.'bel
matches, Fast selling Mlnoe.

Enles bTb-dur-'m: klt. Bample m:.u:h.u..
Coamplele cut cal 17 ecolor sembinn-
Lions makes selling easy. Commission in
pivanee. Soperior Mateh Company, 7530
Greenwood, Dept, M-B, Chicago.

BAVE Yuu.r blma'g :u:'l'l! £10 to 100
dally profits, See Sure Start ad under
Husiness Opporiunities,

1044 CALENDARS—Big selection plo=
tures, atriotic, hangers, li3-page reli-
glous, Ieatherette desk,  thermometers,
cammercial, daily dates. Book mabtches—
patriotic, personal, military, ekc. Produe-
ers wanted, full or part time, Big comm,
Tem Match Co, T4 W, 'Washington, Chi=-

EN: Hn 1 ki
opening. Fits inta war program. Of
Eufl‘znlﬂ: firm. Dept. “P.'" Box 353,

CHRISTMAS Cards. Earn $3 an hour.
Toake orders galorée from friends. 50 ex-
guisite folders with name $1. B ARM-

les 20 designs. America’s fastest selling

1 c:hrm.mas Tolder box. Cosis S0c. Selis
§l. Request samples today, Sunshine Ari,
Dept. B, 115 Fulton Bt New York City,

P‘I-ATIN'G Oytits for uutu‘pnrtu raflec-
tors. Gnnneet to & battery, No tanks
necess ?n:l: snmEIE and booklet. Gun-
metal Ba atur, Tl .

M.‘EENTE. Hlf ling ineluding food prod=
ucts. Fast sell emium and bargain
denls, Low prld:m. end card for big out-
it offer with gift. Ho-Ro-Co, 23737 Dodler,
Er, Louls. Mo

GOLD Lacquered window slgn letters,
New styles.  Absolutely beautiful, Frea
simples—catalogue. Atlas, T84l Halsted,
Chicago.

AGENTS—300% Profit selling gold IHI
window letlers: stores and offices.
samples, Metallls Letter Co., 430-B Nncrth
Cln Chieago.

EDUCATIONAL AND INSTRUCTION

REVOLUTIONARY Add f only £5.00.
Foster than any other adding machine,
device or system In adding, subtracting
and proving figures. Bnlances ledger ac-
counts without adding either side. Bub-
tracts mny group of numbers from any

tem Oa., 704 8, Spring St., Los
Callf Pring Angeles 4,

SEHORTHAND—World's flest  scientific
analysis, Basie gulde to all education,
invention, deslgning, efMelency, $1.00. In-
stantaneois memaory Ty, hepmuanu-
Lives wanted. yatem, Hyde Park
Bank Bldg.

HOW Tn ‘Errl'h: nnd Train Horses'—
A book every larmer and horseman shooid
have., It Is free; no nhununh. Simply
address Beery School
Dept. 1108, Pleasant HIll -l.‘.ih.lo.

FREE Water and aur centrates, LEARN Parachute rigglng, Fasc
makes flavors, lotions, sham E Hﬁ work, How E:,.: untr B;?w:hule. ‘“‘E‘.L‘E
uets, lsbels, buLtl:: "furnished, qul.ll:cr. plete Imtruntinn $1.00, 3044, Tampa,
F.H090 Russel], 19 Fla.
nc!F‘TIDﬂ.ﬂL Oppm-l.unltr rate

MAKE :!.Inne: Flrln' initinls on nuto=
maobilas, ine salesmen for
run d.:tl]- nl.mn plates.  “Raoleo,” 1483
Washington, Boata HIH..

Iu:].meﬂ.. lfnm“{ mike um Jml{,ﬂiﬁkn.

rite Cole tes, Byracuss

POPULAR MECHANICS



Trigonometry, slide rule
C5BS. Und:rshndﬂ:lﬁ.

easOnable.
]nquln‘: Giles, Box 1498-3, Burbank, Calif.

BHORT Cut training, technical books
for now., and future earnings. Metro,
711-P. Bo. Dearborn, Chileago.

LEARN Armature windlng at home,
Make big money! Investigale, Frazee,
P, Box 5086, Zone 1, Ban Francisco,
Calif.

MEDICAL Laboratory technicians in
ﬁr!ul- demand, We train you in your spare
im your own home. You can prags-

IJ.IZE while B-md}‘!!'_-llF. Write for free cata-
ﬁum Impcna echnoleal Institute, Box

Anstl n,

WELBIHG—'EIMHI.I:. arc. Learn profit-
nble trade guickly throogh actunl prac-
tiee. Individoal welder imstruction at
bare cost of materinis. Full 'pa.rt:l:ulu.rs
free, Valuable welding leszons boole 50c.
Hobart Welding School, Box M-B3Z,
Troy, Ohio.

ADVERTISING AGENCIES, LETTER
WRITERS, FOR ADVERTISERS

ADVERTISING Placed, any publication,
lowest rabes, complele opgency sesvipe,
Skilled pdvertising—merchandising ooun-
sel. Retellst and bookiet. entitled “Ad-
verbising Resulis For Sale’ frec. Baker
Apency, M2 Dodge, Omoha, Nebrasks.

1,002,752 BOUTHEAST Sunday circula-
tion: M words, 8095 Clazsifed Agency,
Warmsprings, Ga,

100 Blax1l HDND Lotterheads and 100
61y envelopes $1.00 posipald. Benneville,
907 West FRoosevelt, Philadelphin,

]'d'JLITAR‘I Slatia —Hox  beautifol

raved statiomery. Blue or pold ink,
Pr nted with name, rank, 1 la, %1.15
prepald. G, H, Walnwright & Daolge-
villa, New York

250 DIETI.NﬂTI‘i"E Hammermill letber-
heads (B1:x11™ ) and 250 envelopes—81 05,
E! tpaid.  BSamples. ‘Treaster Printing,
flroy, Pennsyivanin.

ADVER-TTEE—Nrw'mn-prn: mnmlnes
Publishera' rate=s. Martin Agency, 17IR
Madison Avenue, New York
COMMERCIAL Art, advertising illus-
{rations, any purpose, p-murk, lok-
terhead or label designing. Reasona
Ertnts. Baker Studios, 33502 Dedge, Omaha,
ehraskn.

ADVERTISEE: 4 Words., 149 nows
pers, §6.60. Lists free.  Advertising -
reau 4515=C Cottage Grove, Chicaro.

REFRIGERATION Serviee course. M
easy manuals, HReasonable, Ilustrated
booklot free. Armstrong School, 4701 West
Pico, Los Angoles,

FREE Informalion, Amazing new, opsy
way to success. Paychologist, 675 Ellot,
D'l:n'rl:r (4}, Colorndo,

DETECTIVE Tralning,
Bervice, 1917-B North
Illinads,

MAKE Palternz, wood, metal, Simple
shop langu and d.ra.wtnu: show you
how, Be valuable to :mur ma?luw:r by
making all patterns. Send Hen-
s Biudio, 1123 W. Wuhinn:wn EBlvd.,

Chicago. Thiinols,

WATCHMAKING—Learn, Materinl in-
ptructions for atart and wholesale preci-
slon teol supply catalog, nll $1.80. Refund
not  satisfoctory. Biewart's, T2l Olive,

- Bi. Louls, Mo,

A.TJ'I‘O D‘E‘NER.E Conide ¥our Cnr de-
seribes hundreds of simple repalrs. short-
cutai WFS tu get most out of gus and Lires,

Mechanics Press, (C=43),

Phillips Becret
ansth, Chicago,

T RADID F.‘nrnncm‘lni broadensting, serv-
leing electronles, aviation, marine and
palice ru.d!u- taught thoroughly, Al ex-

low. Co-gducntional, Catalog fres.
E'rodn Institute, Dept, R, Valparaiso, Ind.

GOOD ""Used" educational books on all

LLE bought, sold, rented, exchanged.

factlon  gunrantesd.  Complete  de-

't.u.!l.l and #d-poge illustroted n cmit=

alog free. Write Melson Company, 321
South Wabash, Dept. 208, Chicago.

4 WORDS, 35 Newspapers $2.00. Good-
uli, 37 Gardrier, Vallejo, Californid.

QUALITY Ariwork ab  lowest prices.

Estimates, asdvlce cheerfully given. Hol-
ling. Ravinis. TIL
ADVERTISING Ploced all magasines,

newspapers U8 A, Canada. Lowest rates.
Free service. B-page catalog free. Baker
Advertising Agency. A-180 W, Madison,
Chicago.

FREE—Mew Advertisers Rate Ouolde. 44

bnm'-s Inctudes evervthing, Lowest rates,

H. Brown Advertising Agency, Mer-
chsmdlsu Mart., Chicago.

FREE—"Amazing New Book''—""Profits
From Classified Advertising.' Tells how
imﬂ what to advertize. Be sure to read
this book bfl’nrt you Invest one cent in
n-:lvcrtl.ﬂna:. Remm‘ner—ljahzrael :‘_Ti'rllie
ar_yaour mi P, W, Jahnson assl-
fied .a.dveri 18ing Mm‘ﬁl L Dmn=

tario Street, Chicago
BUSINESSE SERVICE

HAWEKINS Mall Service, Washington,
D. C., recelves, reforwards, business, per-

sonal mail, 2,00 monthly, MNo. Te Han-
dolph Place.

JACOHBONVILLE, Fla, mall sddress
£2.00 monthly, Your mail teceived and
forwarded dalil

F&rz Mail Secvice,
Hoax B, .I-a.ckmvi]]e

CHICAGO Mall address. Your business,
rsonal mail I'-'."H|'?{"¢ r{-iurwnrdpd dnily,
months $3, Gene 30 Wes

tomn, f&b&hltnhed 1919‘!

Hﬂ'ﬂ-ﬂ.-" ﬂhl.ﬂ.‘l' CLUFSE, dI‘IIElH-‘I- theragpy.
Free literature. Inst. of Drugless Thet-
apy, Tamn, Town,

Washington,

REE‘REEENTHI'IU’N In
Write, SBervice Dureau, 1401 - Z5th

D, ¢.
EL 8 E.

BE A doctor, Learn chiropractic.
E_mw!:n: profesalon. Write for catalog.
Chiropractic Uo]]cgm
Park, Ban Antonle, Texas

NEW Writers hntnd l-u re-wrlte ideas
in pﬂ.p-erl mn.n Splendid
op]f t{ “hreak Inm profitable

tl-ht field, Rush poatcard lor free de=-
Oomfort Writer's Bervics, Dept.
F—:Illl Bt. Louis, Mo,

EECRET Investigation, Experience uns-
r{‘r Dﬂamlva particulars free,
ﬁamgn agner, M-125 West 86th. New

TYFEWRITERS, DUFLICATORS,
OFFICE DEYICES

TYFEWER
multigraph, addressogra
st of machines that will help vyou at

alf price. Prultt. 28 Pruitt Blde.. Chi-
cngo,
RUBBER STAMFS, OFFICE SUFFLIES

NE Line 15z, 2 lnes 28c. 3 lines

L) . 350
Excells Sales, Dept, B, Box 500, Shreve-
port. Looisiana.

DROUNEENNESE Iz a diseass "ih"h.lch re=
sponds to treatment. Medical s plus

human sympathy prove l'uwcsalu] with
liguoer and drug chses. 60 !'IJI-'B ENQET =
ence. Write for free booklet, M Hel-
som, The Kecley Instlitute, DH.:]:.L L

LOCKEMITH Course. Lock pl-:l'_!n:.
key ftting, eotc, 81,00 prepald.  Lock-
mmnith, Canadian, Texos,

LBRARY Of 1700 time nnd labor sav-
Ing ideas for everyone who uses tools
th:III Notes {or 1940, '41, '-!2 ‘43 31.85 EE

Popular Mechahles Press, (C-43), 200
E. Ontarle, Chisnpo.

CARTOONING, COMMERCIAL ART.
EHOWCARD WRITING, SIGN FAINTING

CARTOONING—Drawing: Proctical, in-
expensive courses, John Warren, N7509
Bmith, Spokine, Wash,

MODERN Poster art—Lettering $2.00.
{-lﬂiatﬂirﬂe- Sign, Box 30, Farmington, Mis=

CARTOODNING Course:—30 [lostrated
lessons, over 500 sketches, #8100 postpald,
Montes Btudlo, Bax 802, Pasadena, Calif,

AUGUST, 1043

NAME—Address (2 lines)

self-inking
g?dtt stamps  $1.00, postpald.
armeprings, Ga.

L5l

FPROFEESIONAL Printing, ressonable,
Blate reqgulrements for q_uul..u.l‘.lm:. Print-
erafters, 210 South Post, Spokane, Wash-

ington.
MIMEOGRAFH 300 Fostcards or 300 18k
ters, 51.00, Ad.dtttu:mi clﬁtu 10c per 104,
for each

ots, N{: lineage limit. Dallar

Letter, 180 W, Washinglon. Chica

T NOTICE! Army, Navy, Marine, Cmt
Cumrd and professional statlonery: 200
bond letterheads and 100 envelopes print-
ed with your serviee ]M|Il.1.ﬂl- ll-‘l. 1.' nl h!ll.ﬂ
£1.70. 1000 business
Prunconin bond !i:llwr‘hw.da Dr envel
£1.00, Jack's Prisnting Bervice, {I
HELTBML[[&H. Btation, Los Angeles, Calll,

ALL 1gal.nﬂs quant-:.' pﬂnlinr—snmuln

ok hielsea,
©klahoma.

QOFFSET_And letterpress printing, Ad-
vertiaing, Lilermture. 4154-p Filth Street,
Fhiladelphia,

“TS1.00 1 POSTFPAID; 100 8'3x11 Bond let-
tethends and 100 67 ur.'rr::lr:l naatly

nted. Mero Products, B 1, Punx-
sutnwney, Penna,

PRINTING—AIl kinds, Best work, Trv
Edwards Fress, 5217 Pilbert, Philadelphia.

SPECIAL! ﬂﬂn chd ].I:“Itl:‘l'hl:nd.i enve-
Johnsan,

1 . B8%c. J

1%03-A Piiih Ave. New Vork 2, N ¥,
000 BOWD Envelope circulars, 5%xdty,

§8.00. Circulars exclusively. Samples free.

Overnite Press, HRoom § 13 South

Dearborn, Chicage, I

800 PRINTED Letterheads and enveiopes,
5”'” 20 Ib. white bond, £3166 prepaid.
nmples free.  Quiz Fr_l_n_t.._l:lrm__!ji.g_p;_u_al_:l:
BETTER Grade printing reasonable,
Etll‘[ll‘t!s on &nything. Economic Press,
onia, 5

1000—0x8 CIRCULARES For $1. Armand
Cartier, §254 North, Plttafield. Penna.

HIHBGGRAFHTHCI—LH!EE Elriwlluh.
formulas, instructions. cied,
Lem's Letter Shop, 5710 Sta.ntnn Diatralkt.

B ELEGANT Envelope sli 2, ﬂ'ﬂl
poateards, $8,75; Bx8 circulnrs, 38,25, All
Goodprint,

lnr.:ln. jow prices. Samples.
?I? rrisonburg, Va.

500 33x21F FOUR Line gummed stickers,
Zhe. Mao: Munt: tz Printery. Baginaw, Mich.

W-ﬂ-NTED Printing of all kinds by thou-
ds of our renders. Your &d In this
{BBEE 'I'I]l bring ¥%ou some nloe orders.
rite f tive proof. P. W. Johnson,
UIHBIHM dvertining Manager, Room 304,
200 Enst Ontario Strect. Chicago.

PRINTING OUTFITE AND EUPFLIES

INEXPENEIVE 0x3 Printing
talls free. Novelty Bhop,
Lsizinnn,

PRINTING Outfltzs and supplies, Send
stamp for details or dime for complete
Ilustrated supply  book, Kelsey,

. D=
wiaville,

BUFERIOR. Three lines 36, four 60c.
Army dtumilﬂh indellble elothing mark=-
ers, send copy for estimate, Slocum, §14
Bradiey, Pﬂ{lrln- Tllinois.

3 LINES 100, Cushioned, indexed, 35c;
ﬂrtlnntu.rm §1.50. Stamprite, Wauwalosa,

ENOB Handle, ewshioned, 2 lines Je,
Btamp Werks, Centerpart, N, Y,

FRINTING, MULTIORAPHING, MIMED-
GRAPHING, CUMMED LABELS

PRINTED Stationery, Business, person-
al, =oecial. Aristocratic paper, Small
unntities reasonable. Samples. Gray-
on, Hox H-4152, Denver, Colorado.

W-11. Meriden. Conn.

USED Presses, type. supnplies, Llih Be.
Turnbaugh Bervice. Loyaville, Pen

FATENT ATTORNEYS

INVENTORS: Learn now—without ob=
ligntion=—how to protect and sell your in-
ventlon. Becure Iree “Repord Inven-
tion'" form for m;l.l.hliamn: date ol your
invention—and free book “‘Patent Guide
for e Inventor,” contalning complete
information nbout patemt procoedurs and
eelling inventions: [llostrating over 150
bazsle mechanical movements. Delay may
be costly, For prompt, confidential ser'rlca
—write—Clarente A, D‘Br.l.:n !.s !I-!u.n-a_r
Jacobsom, Reglstered
A1B-H Adams Bullding. Wl-uhiurhun T.l (<

250 LETTERHEADS Or envelopes $1.00,
Culs, Eresaman, Washington, New Jersey.

100 #8lixll BOND Letterheads and 100
en'l.elupu printed $1.25. Printshop, Lin-
lon, Tnd

HIII F‘DD'R-LINE Btfckers, 26c.
printing. Cott'e Press, Chillicothe,

Jab
Mo,

PATENTS Becured. Two valuable book-
lets, * Pntmt- Protection™ and “"When and
How to an Invention." melh.ﬂ.' with
vniul.hle "Eﬂdam:a of Invention'' form
gent [ree, Write immedintely Lo experi-
enced patent counselors, Vietor J. Evans
E %ﬂ.. T31-J Muerlin Bldg., Washington,

3TA



LYNWOOD B. James, Chastieton, 16 and
R, Washington, D, C. Reasonable rates,

CINVENTOR'S Guide." 100 mechanical
movements, Iree; advises oo pateoting,
gelling inventions, nk W. Ledermanmn,
154 [T Hh\eeh._.l_"l_rl"'!:nlk_

PATENTS—Trade marks, Preliminary
advice, book and disclesure form free. Per-
sonal service, Irving L. MeCathran, 315
MeLachlen Bldg., Washington, D, G,
Registered Patent Attorney,

L. P EJLN‘DGLPE 3Irl-0 Caolumbisn
Bldg,, Washington, D. ©. Low cost. Book
and 1r.1.1:nm:|.n.llm free,

PATENTS, Protect your idea
ing free *Proaf of Invention™ folder.
eeprionn]l  personml  service.,  Established
1 . E. Vrooman, 8T1 Woodard Ridg.,
Wuh!ngmn D, ..

INVENTORS—Before disclosing your in-
ventlon to anyone gend for form “Evidence
of Conception''; “'Schedule of Government
and Attornevs' Fees' and instructioos.
Bent free, Lancaster, Allwine & Rommel,
411 Bowen Bullding. Woshington, .

BELL Your patent u:m:n & small class-
ifed nd In Pooular chanies, Maony In=
vantors _have foond b‘uvem in this wawy.
Afk me for proaf—I°11 gladly =end 16 Lo you.
F. W. Johnson. Manager Classified Adver=-
tising. 200 E. Ontario 5t.. Chicago,

FOR INVENTORE

BECUT=
Ex-

PATENT Your idenl Write immediately
for two free llustrated books, “'Patent
Protection™ I:I.I:I ‘When and How (o Sell
an Inventlon.” B8 pages of valuable In-
formatieon for Inveniors. HNo obligntlon.
Address; Victor J. Evans & Co.. Ti2-J
Merlin Bldg,, Washingtan, D, .

INVENTIONS Bought, sold, financed,
l.e:nt:d unplb!nud. n.u-nd.ru.m:l: chnrges,
ales  Company, Marshall

Bultdlnr clmlnnd:. Ohio.

I SELL Patents. Established in 1000,
Charles A, Bcott, TTOPM Oarsen Ave,
Rochester, M, ¥,

COMPLETE Inventors servioe
F.0._Box 5701, Loda Angeles {55}, Calif,

IH"-"'.EN‘T‘.IQN C‘.unl.n.nt.'u with :u1.u.|'|.|:|i'n|r_'t.||:r-
Lafls. Melannell-Pelermiinm,
1!1!1 Hurl. Drl:rull'. Michigan.
INVENTORS: Take first step toward
profecting your Inventlon—without obli=-
tlon. Writa for free “*Record of Inven-
un'' form for establishing date of inven-
tlon and free “Patent Oulde for the In-
ventor''—telling about confidential search
service! how to sell and market inventions:
detalls of convenlent payment plan, Bend
today for free “*Patent Guide” and “"Hec-
ard of Invention'™ form. Clarence A
OBrien- & Hknlai Jacobson, Reglatered
Patent Mlm'rw}-s 1A-H Adams Building,
Washington, D

CAN An In'rmtur mnke money today?
In mu alone over 4,000 assignments of
{1: tents a month were made by inventors

manifactirers of individuals, This
ahows today's demand for new patsnted
inventions. Write for our free book. “'Pro-
lect, Finanee and Sell Your Invention "
Specinl
mandl

form__ “Invention Record'”
ed frec. No obligntion. McMorrow &
_'Bermn.nblsﬂlvw Albee Building, Washing-

ton, D

INVENTIONE "Wanted with postwar
posainilities. ‘Write P.O. Box 5701, Laos
El:]cu Calif.

P'H.TSNT'EE' Free booklet, “"Belling
Your Invention,” teils all about right way
to market your invention. Inventors Pai-
ent Exchange, 1131 Broadway, New York.

NEW Product ideas. A reputable manu-
facturer will consider new patentable
jtems {preferably of metal) for manulfac-
ture and distribution in the aircraft, auio-
m-utl.'ra marine, industrisl, or houschold

Tdeas will be purchased outright or
:m :l:\t'.lwl.'l.l:aI Il secepted. Write bris tha
nature and intent of your idea and, if in-
teresting, we will send complete Instruc-
tioms on how to submit full detalls lor
fair conslderntion, Address P.O, Box Mo
6708, Philadelphin, Penna,

INVENTIONS Wl.ul‘.rd‘ By AAaa rated
leng est. manuofacturer to prodoce mnd

HOME CRAFTEMEN
PRECIBION antunabhs £2.00 postpaid,
Detnils l%rrﬁ

Cuarnnbeesd. dime. Fan
Muni=zing, Mich.

CATALDD: Tools, decal transfers. Pal-
terns novelty furniture, lawn ornaments,
silhoueties, iers and numerals, Other
Unes, 500 articles Nnely Hustrated. Write
Wo-Met Shop, Ashburp. Gecrgia

28 LAWN Ornament pattorns 35c. Other
mtterns; 15°°-230" high: Dutch girl, Dotch
goy. pirate, bull terrier, Mexican girl,
Mexican boy, dwarl, penguin, ﬂmr:r lirl.
10¢ cach; 4 for 25c. !5 novelt 1' g
dbe, All 62 full size patterns § post-
%n'i’ HBtrother, Box 383-ET, Bcl.innm.
. Vil

FUM And proflt for home eraftsmen.
Ower B00 projecis, Everything from book
ends to fireplaces deseribed in st of four

11 new hi for mircraft tamo- .
five maintenance. Royally or OUtright | Nam $a 000 maaer sh 00, POBGIAT Meshan-
huuurdmg]hlim Products. Dunham Road, | jes Press, (0-43), 200 E. Ontarjo, Chicago.

WANTED—New toals for  gulomotive
and aircraft work, Wil buy patents or
designe outright or a8 finlshed tools. Chve
:Fmﬂs "I'u-ulu Division, Box &6, Mew Brit-

n.

I]'WI:KDDF.E. Have you & sound. prac-
tical invention for sale. patented or un-
patented? If so. write Chartered Ih.lll!,:l.tul-!
of Amerlean Inventors, Dept. 4-D), Wash-
ington, D. G

WANTED—Meritaorious

stv_'nted Inventions,

Invention Heporter,
Pp.ir.ﬂ:'!d] Ghiﬂ.ﬂﬂ.

CASH For inventlons, patented, unobat-
ented. Mr. Hall, A-8441 Flea=zant, Chi-
CRED,

tented,
. Teferences,
BR-11338 Bo.

WATCHES, OLD GOLD, JEWELRY, ETC.

OPAL3. Sample packet $5.00. Cata-
logue free. MNorman Seward, Melbourne,
Australia.

WATCHES Parts tools,
monds—bought, sold. Catalogue, Gales,
Hox 1000, Chicago.

HIGHEST Prices for old gold—Mmuil your

'ﬁﬁm mﬁﬁ&%m’mléﬂen:lﬂurﬁl Bat-
(F] ]

isfaction guarsnteed or mrtleles cheerfully

relurned, Information free, Chicago Gold

Bmelting Company, 300-P Champ

Building, Chicaga,

TOBACCO, SMOKERS' EUPPLIES

jewelry, dl-i.r'-

FPATENTS FOR SALE

PAINTERE All-pround pot hange
Hooks on side of pot.  Never misnl‘.u.ued
Falnt pot l.'lwm sl-nﬂ: in upright position
at nny nﬂ uzed right, st or
center af dder United States and Can-
ads patent. Charles T. Miller, 460 South
Prramus Paramus, J.

FREE To plpe smokers—For a new thrill

and pipe smoking experience, tell us

bra of tobacco nnd get froe

mild, tasty nuture-fAavored “Green River."
Pete Moberly, Baox B67,

W!I.'ll‘.e tods
%Cmtu{:t,r.

ELECTRIC BHAVERS, RAZORS,
BLADES, SHARFENING

SORTING Devics, patent Mo, 2351408,
Eliminates double handling of mail, This
device will be sold to highest bidder. ﬂ!l‘bd
yaur eash mnd ropaliy bid immediate
T. M Johnaon, Wadsworth, Ohio.

TIRB.'.‘ Drﬁlﬂm indicating means. Pat-
3,258,334,

ent Mo, Bimple, inexpensive
and practical. A boon for trailers, Sell
entirely., Fred A. Miller, Oregon City
Oregon,

OUTRIOHT Or royalty, Patented in-
vention for catching animals alive, large
or amall, without Inju them. Victor

Smatana, Box 118, n Flon, Man,, Can,

MANUFACTURERS Notice, for sale aev-
eral good unpatented inventions. Automo-
tive nnd household electrie appliances,
Mutunl protective plan. Inventors Berys
lce, B8 Fourth Btreet, San Francisce, Calif.

MANUFACTURING

MODELS—=8Bmnll lot manafacturing,
Metals, plastics, ete. Milburn, Burlington,
Hentucky.

ufacturers are buy-
@lented tﬂ:-u Wrile

INVENTORS: Man
Ing patented or unpal
4 Bturdevant, Dav-

Invention Bureau,
onport. Towa.

INVENTORS: New military and com-
meroial in#:u.tim:.l I.erl::uﬂy T by
manuiscturers. for particulars.

Insti tut:
ton, D. C.

CASH Far nractical ideas and Inventions,
Mr. Ball, AB-Gdl Plensant, Chicago.

I:lq:ll. 4-A, Woshing-

INVENTIONS WANTED

INVENTORE" Opportunlty—Large Pa-
cifle coast manufacturer with iron, alu-
mingm and magnesium, and permanent
mold foundries, and large production ma-
chine ahm: h:mw 100% on war work) will
conisider I'rnltr basis, mechanical in-
ventions ﬂ: volame sales possibilities for
immediate or t-war sala ind manufae-

ture. MNational covernge. neeTing
or tholing eost to you, Dﬂﬂ‘lb\‘: h'l"!'hl-lm
and lIIDI in_Arst letter. Development De-

Einney Company, 275 N, Ave,,
B, Loa Jl.mlu Californla.

FUL: Books on_hundreds of sub-
Jegta, Catalog Ifree. Popular Mechanles
Press, (C-43), 200 E. Ontarlo, Chicago.

MODELS, MODEL SUPPLIES

RATLWAY tﬂ:wﬂ‘o bmnpl:tu 1:I:m: in-
Tormative ca [a (45} pages
e HD. 40 pages 10 Walthers, 34t
Erla. Milwaukes, Wlammn.

HHIF Models and yacht supplies
ebe, Large 4 page catalogue 20e, :Bl:|1
“dau Gl East 11 Bt.. Now York City.

HAIR Cutti b. “Cut your own."
HEH kT Ml.‘lnlﬁﬂ.ml. Tl o

BURVEYING INETRUMENTS

GUARANTEED Factory rebullt transits
and levels for sale (cash or terms) or rent
{with purchase option). 'We will repair,
trade, or buy oid instruments. Ship pre-
pald for cstimate &od  valuation. For
complets information. Write for list Mg
Warren-Enight Co, (Manufactorers of
Transits A Levels), 136 M. 1ith Bt.,
Philndelphia, Penna,

FOR BALE—MISCELLANEQOUR

IDENTIFICATION: Finest metal I‘EE
checks stnm; with name, nddress am
Bocial  secur number. Postpald  35e.
1. 0. Banks Mig. Co., Higgins 1.'1I. . Mu

DIVING Helmet. Schrader.
2300,00 cmsh, Mooroe, Box “‘5 0
Frumcisco, Calif.

WANTED—MISCELLANEOUS

EMPLOYMENT Wanted. Mechanical
dmimer inventar. Eunﬂd.a Indual.r[uu.u
Henry Clunssen, Spencer, N

WILL Buy dooble 88 camersa spools.
Geners Co., Davenport, Towa.
WELL Established manufacturer now

in war work interested in mew products,
patents, orf manufacturing controcits for

ED Books. Latest Utles. Calalog
Pup‘ullr Mechanles Press, (C-43).
m E. Ontario, Chicago.

MODEL Kits and & les, cata
Bteve Palti GG,. Hiw% wﬁm
Ave,, Midwaukes 4

BHIF Model tlh! l!l'nI tlt-t!nl! Complete
line Flsher model [ ment.  All

and Ideal
kits, Ailings and Blueprints

at_standard

Blrest, Boaton, Massachusetts.

present or after war. Confidential cor-
respandence assured, Address Box 16, Es-
sex, Conn.
MERCORY (Quicksilver), ¢
olybdenum, eadmium, m;-!;!l! tml
sleel, bismu

purchased in s
wri u iur ;Enutlnm H:I‘.ll.lu:ll.lrl.l
ucts O Moore 8

phia, P'EI]I'.‘Ii.. Established mun

WANTED 3-4 And 4-5 locknul microms-
l:bun. Gilmore, 1438 Church, Oalveston,
Texas,

WE Pay you well f thi wizh
0! Eal et s fou Wi

“rr,\;ﬁ{ngmmjumw Jobbers, 190 North

INVENTORS! patent-
ehle ideas? ert-u hl.r. lIe 11 West

42nd, New York,

38A

CATALOG Of helpful books free. Send
name snd address. Popular Mechanies
Press, (C-43), 200 E. Ontario, Chicago.

MERCURY (Quicksilver), Wa §1.50
er pound. Western Metal Co., loom=
n, Illinois,

POPULAR MECHANICS



CASH Faor used optical, mechanical, sei- FOOT Tich relief or refund. send %1 to RECEIVE Mails, magazines, samples,
entific  instruments. Gordon’s, 161-PB Behomann, 858 N, Alexandria, Los An=- ¥our name in numarous malllng lata loc,

Madizen, Chicago. geles, Calif. Howard. 3% Broadway, New York.
~ WHERE To sell weeds, bugs, tmarks.
PERSONAL MISCELLANEOUS used stamps, SnAnshots, oid  onvelopes.
baittons, recipes, inventlons, ete,, ete, Big
TRACE TYour family history with | HHARPEN Your used razor blades many | list of merkets for the wunusugal, 25¢,

ouidex enenlogieal reflerence  guide Eimes with nawly !m’evit,-ad devipe. 'IE‘JD!IEE .Jam-nan :Emg 1436, Long Beach, Ca|_|_[
{authemtie iblingraphy }—E&1.00, Datalls machines used to manulaciure one. oy o7y
for stamp. IHB, Box 508-A, Annapolis, | smooth morning shaves Order yours to- SLIDE-RULE {10 Inch) with llustrated

Marvland. day. Mall dollar bill or war stamiss. W, instruction handboaak, "l.l]l}. Hierling
BUY Vilamine ditect, Save, Postcard, | Owen, 8810 Reanoak, Dallas, Texas. | Eroducts Co, Springtield, 1l

Matoskn Products, White Bear, Minn, | TWAR Workers' pocket gome,  Sample LET'&?RE[ Mﬁtlﬁ l‘rug'- Iii'gm r:'!.l'u:-rh. Chi-
““BIRTH Certificates @]l sistes, Also | and wholesale prices—I10c, Dishl, DBM | FREC. AL IREDUTgh, cts.  Hecelve

s | ing. forwarding. Information fres. Spare-
Boundary, York, Pennsylvania. Eline . Worker  whnted. I-Iv.]!rr 436 Mow

MONOORAM Or name gold stamped on | York Ave.. Brooklyn 25,
50 mateh l:h:k.s $1.00 postpald. Shepherd PAINT—Snve money, 3.3 gallon pall,

E‘grﬂmm lopnted. Bureay of Records, 308
. Washingion, Chicago.

ATHLETES Foot sufferers: Brotks ath-

letes foct trestment, brings reliel where | seryicp, Rineon, Sin Francizoo 18,
others fmiled. Send §1 for guaranteed | Fg)if E:J;Eriiri;:‘ flltménwuﬂ&.'&t::h aurﬂéupr::r?;l.‘._
results, Brooks Mg Company, Box 153, | —————— + , .

NEWS wnmr.s and photographers please | package—$1.00, containing M 14 pt. cans

Hartiord, Conn.
Hut > t and enamel, ; 2
PEORIAGIS Buforers:  Piwacol  has | Erite 19834-R Eleventh, Washington, D, C, ';?;{,‘L L;‘ﬂl,_'-;“gauim“_‘“ﬂﬂ *ﬂ'.'";m:, lé.L":_.,

|
|
1
= | -
brought reliaf when everything else fniled, | BIO Mall for you. Latest moneymaking | largest paint factery, Express shipment

Coulion: Use only as directed. Apply £x- offers, opportunities, enbulogs, mMogngines, anly. o C.0.D.s. Paint Bhack, New-
ternally, dries quickly. convenlent, °Tr¥ | Wome lated In directary l0e, Ideal Sarv- gr]f.l '
regular $1 bottle without investing a cent! fce, 141-M, Park Rldge, IIL s
Write: Pizacol. Box 1288, Cleveland. Ohig, e

FALLING Hair, Its cause and preven-
tion, iz fully explained in an informative,
and educational pamphlot entitied “How
to Heep Your Halr Ti] Ninety.”" For fres
copy  write, James Hilton, 4810 Fourth |

- - CHICAGO Mall address: 3 months §3;

T WATERPROOF Leaking hasements, gis- | recriving, relorwerding  your personal,
terns, on the inside with Deye. Easy te | busioess mail, Geoeral, 30 West Wash-
use :|u_=.l'. mix w.'ith water and brush on, | ington. Chicago,

osipaild, 8100, or your dealer. .
.':'I-rfl.l.ll.. Tﬂ E P-Lu.:rl Cincinnatl, Ohio, FREE Catalog of & Alasks  movellies,

A]us'!m Bpecialties Company, Ketchikan,

Ave,, Brooklyn, N, ¥. :]E-HHII?‘CE :Eu-s];flﬁuﬁ Cﬂ]flmug?orl;n hmrn}éu]a. k.

nte cleaner, e Fran ing. 1 ueber, Gam- ANY Book (mew, used, out-of-pring,
Iuﬁyﬁﬁth‘gmﬂﬁt drintafl s Dentos, 314 | ten €. Ohio. | rare} prompely supplled! Lowest prices!
18 Ave, 85, E.. Hlnnnapn[h 144, DREAM Book 25c. Free service gulde Bend [or {ree bargain entalogues! Old

~ ) 4 Prof's Book Shop, M16 Arcadia Court,
PENMANSHIP Corrected in few d_u.ya and novelty lsts with osder. Torlaw's, | poovse™ ik, P

{unmntﬂd] Free prool.  Ozment, 9, | Hampton, Virginia,

Louts, Mo. _____ | “HAVE Lats of fun. tell peoplen exact | 3o Send o A romariabia GOV
LIVE Lenger. Fecl belber., Free chart. | nges or certain numbers they selsct, with h]i-ﬂ:cﬂ- -Epnrumi.n KEetchikan, Alasks i
TFairchild Cempany, Mt Vernon, Ohio. & system that never misses.  Also recelve ; L T
MEXIGAN Legal mailers relisbly hans | information sbout new method sharpens | MEDICAL Laberatory techaicians in
e& | | wour used rarer blodes, Send 25 cents, | Erent demand, We train you in your spare

dlod. Box 240, Juares, Mexlco, coln or war stamp, W. M. Owen, B81% | Lime, In your own home. Yol can prac-
HUNDREDS Of Eelpful hooks. Catalog | Roancalk, Datlas, Teess. tige Wﬂ”lﬂ studying. Write for free cata-

, lar Mechanics Pross, 10-43), | ———— »; e aica). Tyl Box
%‘?E. E{':l‘?ftl;:lfﬁ R Tcaat. | TMEXICAN Jumping beans—imported. | 979ed. AU:EIJJ TeXas,

| Dogen 26¢; hundred $1. Discount for T WANT ‘To send you proof of the :‘:
g:]:li

DRUNHKENNESS Is o diseass which re- uRntity, Mexican Products, 138 No

renlment. Medical skill plus derful p1|.|.l|:n power af lar Mechanics
iﬁgﬂ ;ﬁ':'rﬁpu.u'qr prove successful with LEH 150, Oklahjma, Magazine's clazsified pages. What's your
liguor omd drug cnses. B0 y-an.m aEperi= HOUSEWIVES — Pricelesa  informatlon, | propesition? Write me today, F. W. John-
enca. Write for free booklet M, MNel- | free. Beitler, 1104 Oarterdale Road, Bal- | son. Manager Classified Advertising, 200
son, The Keeley Institute, [:li.'!n:hl. Il tlmore, Md. E, Omlerie 5t., Chisago.

Huge 7-Ft. Super CONDOR Glider Soars for Hours

Birorger, longer Aights, more geaceful lines, construction sim-
plifind. Easier than ever to bultd, Bit E-5018, only. .. ..... $T un

— Heo. 40 Cataleg

Big 3-FL. Famous War Models rere)

Kit T74—Miesaerachmitt - . : — - e
g 17T e po o G v S Kt Each Only $199
[V Dealer Cas' Suppl, Ovdor Dot | CLEVELAND MODEL & SUPPLY CO., 4508C75 Lorain Ave., Cleveland 2, Ohio

a.ui.‘l.ﬂ AR"-“IEI_DE“ Write for

FREE BOOK
vo "nHH For Light or Heary Work _PUT THIS OTTAWA to work for you.
Mo rewindlng Deocesanry—uss eolls

MAKE MOMNEYI Wood is waloable.
faken from old sulo  peoerator L Does maore 1.I|a-|l'| 11 men.

Works on L0 or 230 AC. Has 30 differ: !'.- operntegd, Falls trees—and saws

heats, Complete plans and BIG Cotalog $oc, m 1 limba, Use G-hp. engine for

LEJAY MFG. CO.. AZAT Lelay Btdu.. Minneapalis, Minm.

other werk,
Eny wru savr it im Popular Moshawics)

Send Se for maw

ey

SAW 10 to 20 -
CORDS A DAY

OTTAWS MFG. C0.
BT Wood 51, Otiawa, K.

Be Your Own MNow you can own these “Western Union'* Standard Electric
TELEGRAPH X

e RADI0-TELEGRAPH SIGNAL SETS

|T BUTIES! HERE'S & marvelons apportunity to own your own Talerraph sending asd

1z in Wirelass, "‘Nl'\'lﬂ{' stis. ofed lanrn 0o pontd nSd receive mesiarss =I| E Iflnh eode Yeu

T FLASHED: rE TWIN reeeiving and uu-ﬂn: oLl n | ezabe e tinkmine ; -
'[-_‘ """‘" L ing Sending Hev, Dusss ' Cliak h :w‘- compenrtmant, OPERATOR'S
l!ﬂfh-ulbull wirad fof sead] At —I CLELE R N I MANMUAL lee Dalp
of 33,096, You nlt" l'.l.‘l I.-:-l 1 Planuml el |1Lr|.1
sed | i a Lasrning Iniecontbons
nlop belegimph Baske Az gn-
bl Lemfn Al daioe M adea

RADIO WAREHOUSE MARKET, 362 Wooster Ave., Akron, Ohio
Taar sut thiz ad, wdts mame 554 sddrsis in margin, mall §3.95 and we will sand outfits &0 omen POST PALD. Or erder C. O. D, pay postman for owifits plas pestage.

AUGUST, 1243 38A



NEW MIMELE GUN FOUR TIMES
FASTER THAN AXIS' LATEST!

B g wakds | ofados Uomaany , Wikales Sakes Mol el

f'r IT FIRES BY
COMPRESSED AIR
SUPPLIED FROM
A TANK

(I BET ITS .-\‘L
LOT COOLER

ms

THAT NO-BITE
PROCESS AND
THE CRIMP CUT.
PRINCE ALBERT IS
20 MUCH EASIER
OM MY TOMGUE, YET

THE RICH TASTE
IS THERE!

IT ROLLS RIGHT— FAST

YOU'RE
TELLING ME?
AND A BA. MAKING
SMOKE NOT ONLY
TASTES RIGHT —

AND SMOOTH WITH
GO0 CLEAN ENDS

STAMPS

BOMDS AND

THE YOUNG LADY IS
RIGHT —COOLMNESS DOES
A LOT IN THIS DEVICE

IN THIS
QNE, TOO. |
NOTICE YOu
APPRECIATE
HOW COO0L,
MELLOW AND MILD
FRIMCE ALBERT

FPEFULE OF FRAGHANT
TORACCD iy EWERY Maniiy
FOCRET PACRAGE OF
PramCE ALBERT

70

FemE ROLL= VOWR- D
CIGARETTES M EVERY
FANDY POCHET PRCRAGE
OF PRNCEL ALBEAT

THE MNATIONAL JOY SMOKE

POPULAR MECHANICS



Popular

Mechanics Magazine

REGISTERED IN . 8. PATENT OFFICE AND CANADA

WRITTEN SO YOU CAMN UMNDERSTAND IT

AUGUST, 143

COBRAS

Its four .30-caliber wing guns, twin
S0-caliber nose guns and 37-milli-
meter cannon blazing, a P-3% Bell
Airacobra strafes a rood at night

?{/;”?ﬂ No. 2

wits WINGS

TWO J0-CALIBER MACHINE GUNS ON EACH WING
I’“— FOCUS OM TARGET 250 YARDS AHEAD
GUNS SYNCHRONIZED TO
PROPELLER :

=

UQuUID-COOLED
EMGINE AFT
OF PILOT

- FIRE THROUGH

DRIVE SHAFT 10 FEET LONG FROM

ENGIMNE TO PROPELLER GEAXS.

REAR-MOUMTED EMGIME 1S SAFER
FOR PILOT IM ASE OF FIRE

FLEECY clouds hung over the dusty
Tunisian hills. From between them a
squadron of American aces flying swift
P-39 Airacobras spotted billows of dust
stirred up by the long line of Nazi tanks and
guns rolling westward toward Faid pass.
Lt. Col. Richard B. Klocko, the squadron
leaaer, dipped his wings as a signal and
peeled off. One by one the Airacobra pilots
followed him down and in a few seconds,
they were roaring over the panzer column,

AUGUST, ZM{J |

(e

I7-MM, CANMOM I ——I +JF

FROPELLER HUB FIRES
HIGH-EXPLOSIVE AND

ARMOR-PIERCING SHELLS

o0 feet above the blistering earth and the
blazing guns of the Afrika Korps. Nazi
drivers dived for cover from the withering
blasts of the 'Cobras’ 37 millimeter nose
guns and tanks and supply trucks were
stopped in their tracks. Each pilot would
swoop in low, sometimes only thirty feet
above the ground, then climb away to re-
form in line and dive in to strafe the enemy
again and again,

In daylong raids C nne&lﬂl\nckn and his

2os*

Bytpaly 1Y -



U. 8. Army Alr Foree photo
Earth thrown up into @ revetment guards Airacobra from bomb fragments

fighters poured cannonfire into the ar-
mored column, providing the ground forces
with formidable aid in slowing down the
westward march of the Germans in the
battle of Sidi Bouzid,

They dished it out, and they took it
Many of the P-39's came home peppered
with holes from machine
guns and cannon. Two
had ailerons shot off. The
left wing tank had been
blasted from one. But
they all came home safely.

On another foray the
28-year-old Klocko—
whose home is at Dun-
kirk, N. Y., not far from
the birthplace of the Air-

At right is the potent 37-milli-
meter cannon in propeller hub

l

acobras in the Buffalo
plant of Bell Aireraft—
undertock with another
pilot the hazardous mis-
sion of dropping orders to
a beleaguered infantry
battalion, which enabled
the Yanks to outmaneu-
ver the oncoming Nazis.
For this Colonel Klocko
was awarded the Silver
Star.

The 'Cobras and their
Yankee pilots hit hard in
North Africa, and they
are hitting hard over Kis-
ka and the Solomons and
in Russia, Reports from
the Russian front say they
are superior to German
aircraft in fire power,
performance, and ability
to take punishment. Pi-
lots of the Red air force

fondly nicknamed them Cobrastochlas—
“dear little Cobras”—and were particular-
ly enthusiastic about the 37 millimeter
cannon in the nose.

The P-39 is the fighter that was built
around the eannon. Its primary function
was to strafe the enemy on the ground.

They put its formidable
cannon, firing a shell with
half the diameter of the
M-4 tank’s 75, at the cen-
terline of the fuselage, its
gun barrel projecting
through the propeller
hub. Above it are two
S0-caliber machine guns
synchronized to fire
through the propeller are,
and on each wing are two
30-caliber machine guns,




“toed in" to focus their
fire on a target point
about 250 yards distant.
It is heavily armored at
all vital points, for which
many a pilot still living is
grateful.

The liquid-cooled en-
gine is mounted behind
the pilot, providing ex-
cellent wvisibility, and the
Airacobra was one of the
first to adopt the tricycle
landing gear for safe level
landings at the character-
istic high speed of the
pursuit craft.

Twice -decorated Maj.
Walter B. Putnam of Tul-
g8, Ukla., led a squadron
of Cobras in a Jap-
smashing raid over Buna, New Guinea last
year and won the Silver Star for his daring
achievements. Despite a terrific rain and
poor visibility he succeeded in demolishing
the Jap district officer’s house, wrecked
eight to ten planes on the ground, silenced
a gun and set afire a gasoline dump.

Months earlier, in the Philippines, Major
Putnam won the Distinguished Service
Cross in a single-handed battle with a Jap
convoy which ranks among the greatest
aerial feats of the war. Cruising alone, he
sighted Japs landing from a convoy. Going
in with his guns wide open he blasted a
motor barge to the bottom, then turned

Drawing shows hew Lt. Col. Klocke's
sguadron strafed MNazis in Tunisio

Courtesy Bell Alreraft Co
———
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Hidden in palms near a tropical air field, a P-39 iz groamed for batle

toward a big transport unloading troops.
With one blast he hit its powder magazine.
Strafing four more transports, he saw two
planes being catapulted from a cruiser. He
sent them both blazing into the sea. Before
going home, he dove at another transport
and watched it blow up as he pulled away.

Three more wearers of the coveted Sil-

ver Star are Capt. Thomas J. Lynch of
Catasaqua Pa%:r_.m—‘gw-
fille, Tenn., and Lt. Eugene A. Wahl, In-
dianapolis, Ind. Flying three Airacobras
in a squadron of seven fighters assigned to

guard a convoy of Allied troop ships in the
south Pacific, they suddenly sighted a



“Cobros with Wings“—and with seven deadly stings—sworm on an American air field

flight of 16 Jap Zeros 3,000 feet overhead.
Outnumbered better than two to one, the
Cobras climbed up to give battle and pro-
tect the troop ships. The skirmish was
short, but too long for the Japs. Lynch,
Adkins and Wahl each won the right to
paint another rising sun on his ship, and
the surviving 13 Zeros hightailed for home.
The citations the Yankee trio received
read: “Their courage and fearlessness in
attacking a superior enemy force when
their own formation was at a disadvantage,
both in altitude and position, are qualities
to be admired in any airman and are

Pilots exhibit the connon and
six machine guns of a P-3%

worthy of the finest traditions of the Unit-
ed States Army Air Force.”

Airacobras helped the Marines land on
Guadaleanal. They are guarding the Aleu-
tians and Alaska and the Panama Canal
They have knocked down as many as 39
German planes with only one loss. Repre-
sentatives of Russia’s Red air force are
pleading for more “Cobrastochkas” for
their fighter pilots.

The fearless voungsters of the “Fightin’
42nd"” Fighter Squadron have been riding
a pack of Cobras planting venom all over
the face of Kiska island.

One day at dawn Major
Wilbur Miller led the P-3%'s
fhrough the haze to that
Jap-infested rock in the
western Aleutians. As the
target loomed ahead the pi-
lots fanned out to do their
prearranged jobs. Two Co-
bras caught a boatload of
Japs scurrying for shore and
riddled them with gunfire,
Two others set afire a four-
motored flving boat as it
tried to get into the air. One
Yankee lisutenant rode herd
above scampering Japs and
machines along a Kiska
road. Major Miller himself
led an attack on the antiair-
craft batteries concentrated
along the ridge protecting
the harbor. Meanwhile the
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heavy bombers overhead were unloading.

Just then a radio spoke: “Jap on the tail
of a P-39 over the harbor.”

Major Miller gave the command: “"Ev-
eryone out of here. The raid is over.” The
leader himself turned back to help out the
pilot in trouble. Capt. Ken George fol-
lowed him in, but neither noticed the Jap
Zero sneaking down on them from the
clouds., The Zero ripped into Miller's
plane. Captain George went after it, but
his guns jammed, and before he could get
them in action again the Jap had escaped.
Major Miller, his engine dead, radiced that
he would have to land on the water. They
saw him hit. Miller eame up, waved that
he was all right. They could give him no
help. The squadron returned to base, re-
loaded and went back to Kiska immediate-
ly. On this trip they knocked down five
Zeros, but there was no sign of Major Mil-
ler. Whether he went down in the icy bay
or is a Jap prisoner is still unknown. To
the boys of his squadron, the loss of Major
Miller will never be repaid. But they're
blasting away regularly to collect install-
ments from the Japs.

On one subsequent raid one Cobra pilot
sent down in flames a Zero that was at-
tacking a P-38 Lightning, while two other
P-3%'s teamed up to demolish a Nipponese
float plane. Four more Cobra fighters
blasted another group of float planes on
the water. Another pair flung 37 millimeter
shells into a warehouse and watched a fuel
dump and an ammunition dump explode.

Just to be sure of the float planes, a Yan-
kee captain made another run and flew
into a terrific concentration of antiaircraft
bursts. When he reached the home base
there were holes in both wings, the tail and
propeller. The Cobras can take

it!
Frozen Food to Replacﬂrigﬂh?

In Postwar Groceries

Insiead of bing of tomatoes, spinach and
other “fresh” vegetables, the postwar gro-
cery store will have low-temperature, self-
service cabinets, and will feature frosted
vegetables, many already cocked. House-
wives even in remote villages will be able
to buy delicacies from all over the world,
in the view of Clarence Birdseye, pioneer
developer of frozen foods. When the house-
wife takes her purchases home, she will
put them in the frosted food compartment
that will be a feature of every postwar re-
frigerator. Instead of the 65 quick-frozen
foods now available, there may be hun-
dreds, Huge mechanized farms and proe-
essing plants will produce “unbelievable
tonnages at very low costs,” Mr. Birdseye
predicted, with great savings in metal for
containers and the weight of shipments.
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Rubber-Clad ‘Man of Mars’
Mops Up Gassed Area

Weird in appearance but eminently prac-
tical is the “Man from Mars"” costume worn
by a member of the decontamination squad
at an Army bomber base in Texas, His
clothing consists of a coverall of rubberized
material, rubber gloves, and gas mask, and
he carries an apparatus for neutra]_izing
gas in an area attacked.

Lemon Pectin to Tredt/Shock
Substitutes for Plasma

Lemon pectin has been reported suc-
cessfully used in place of blood plasma to
treat patients suffering from shock. Solu-
tions for treatment of shock must contain
colloidal constituents that will remain in
circulation for extended periods and main-
tain blood wolume and pressure. Pectin,
prepared from the white peel portion of the
lemon, has been reported as satisfactory in
these regards in the Journal of the Ameri-
can Medieal Assoeiation by four Detroit

physicians.
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In gas mask, rubber gloves and rubberized ththing®
soldier is equipped to decontominote o gossed area
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ANNAPOLIS
atWAR

< Tomorrow's admirals—3,000 strong—follow the ecolor guard at
U. 5. Naval Academy. Below, midshipman gets his eyes tested

By Wayne Whittaker

THE crew of alert midshipmen
are at their stations.

“Enemy cruiser sighted to port,”
shouts the lookout.

“Stand by to fire torpedoes port
side,” orders the captain.

Estimated enemy course and
speed are cranked into the torpedo

iirector as the torpedo tubes
swing out and ready lights flash on.

“Fire one! Fire two! Fire three!
Fire four!”

Action between the heavy forces
becomes imminent. The spotter in
the foretop has transmitted over
his telephone estimates of enemy
range, course and speed. Quickly
the men in the plotting room con-
vert these into gun elevation and
train as the gun director picks up
the target. Pointers are matched
and ready lights signal the guns
loaded and ready to fire.

iisalvn!"‘

“No change,” cries the spotter,
noting that the salvo has straddled
the target and needs no correction.

“Rapid fire,” orders Control, arnd
salvos follow as fast as guns can

be loaded.
POPULAR MECHANICS



Conducting pendulum test for
gauging force of prejectile

This is no task foree in
the Pacific, but a drill pe-
riod in _?%Illsm_ﬂa]l of
the Unifed States Nawal
Academy at Annapolis

.. The only Erence
in performance is that the
midshipmen do not actu-
ally fire torpedoes and
guns. They are, however,
trained in all the intrica-
cies of torpedoes and of
antiaireraft and main bat-
tery fire control. They
cruise down Chesapeake
Bay to gain sea room for
actually firing the larger
caliber guns.

“Battle conditions are
simulated whenever pos-
sible,” says Comdr. Henry
F. Agnew, executive offi-
cer of the department of
ordnance and gunnery.
“When midshipmen are
graduated as junior offi-
cers during the war and
are assigned to the fleet,
there is often no time for
a period of orientation
aboard ship. They know
their first shot at sea may
be for keeps. They learn
to function as a team.”

The practical training
in gunnery is typical of
wartime Annapolis. In
every department, ord-

U. 8, Navy photas

One of the “textbooks” at the academy is the yacht above on which mid-
shipmen practice seomanship on cruises down Chesopeake Bay. Below,
group of first classmen gather about 5-inch gun for firing instruction which
simulates the real thing with teamwaork between crew and plotting ream
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Midshipmen in pistel drill on one of outdoor ranges

nance, navigation, seamanship, tactics, en-
gineering, the streamlined program isbased
on the practical needs of a greatly expand-
ed navy fighting on the seven seas.
Thousands of new nawval officers are

needed, The business of training them in
the shortest possible time is the biggest job
the academy has shouldered in its 98-year
history. The first great hurdle was tele-
scoping the regular four-year course to
three years. This was accomplished by ac-
celerating rather than reducing the scope
of training with the result that the present
course includes about 96 percent of the
academic and theoretical study previously
covered with no appreciable loss in pro-
fessional naval subjects,

Among the courses expanded are those
dealing with naval aviation. A training
squadron at the academy familiarizes mid-
shipmen with the latest equipment.
Ground school includes fundamentals of
engine maintenance, navigation and gun-
nery, theory of flight and air tacties, but
there is no pilot training.

With the great variety of vital subjects
to be mastered in the condensed course,
there is no opportunity for the extensive
time required for pilot training, according
to academy officials. The navy prefers that
academy graduates undertake pilot train-
ing after a period in the fleet. S?‘:cretary of
the Navy Knox recently announced that
all new graduates will be ordered to naval
air stations for a 10-week aviation course
prior to joining the fleet.

Foreign language study has been ex-
panded, and midshipmen are now offered
Japanese, Russian, Italian, Spanish, French,

FPOPULAR MECHANICS



German and Portuguese,

Despite the need for of-
ficers, the midshipman
who fails to measure up is
flunked out—or “bilged”
—as quickly today as in
peacetime, Directors of
the academy, under the
superintendent, Rear Ad-
miral J. R. Beardall, are
not conducting an assem-
bly line just to produce
ensigns. They are train-
ing the admirals of to-
‘morrow. The midship-
man's rank was handed
down from early days
when junior officers were
stationed amidships in
battle.

Months before the
United States entered the
war, the Navy recognized
the need for expansion.
Two new wings added to
Eﬂﬂﬁl?%_f[_ﬂl_l made it the

rgest dormitory in the
world. It surpasses the
National Capitol in size
and houses 3,000 midship-
men and 300 reserves. A
large field for combat tac-
tics, soldiering, maneu-
* vers, landing operations,
assault and scouting, was
developed across the
Severn River. The acad-
emy grounds cover more
than 10,000 acres,

During the transition
from the four- to three-
vear course in 1941, the
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Above, midshipmen rac-
ing through the cbstacle
course thot circles Far-
ragut Field. The course
i3 a wartime innovation

Left, bootloads of mid-
shipmen on way te board
destroyer for & prewar
cruise. Trips on warships
are out for the duration

Below, building a model
ship in the hebby shop
maintained for the men
at the acodemy. Elabo-
rote models are prized




Surf landing drill is se tough it's often wsed as disciplinary measure

academy broke all precedents by graduat-
ing three classes of midshipmen, sending
1,500 junior officers to the fleet. This vear's
June class numbered 770 regular mi(iyship-
men and 300 reserves,

The reserves, trained in groups of 300,
are graduates of civilian colleges and re-
ceive a four-month course of indoectrina-
tion, marine and electrical engineering to
qualify for engineering duty afloat. The
academy also trains graduates of technical
schools to serve as ordnance inspectors in
munition plants. Many reserve officers
have been trained to be physical directors
in pre-flight schools.

War has eliminated the summer practice
cruises. This ereates a hardship but solves
a problem. Although the midshipmen are
denied wvaluable seagoing training, their
summer is spent on academic work that
would otherwise be lost in the three-year

i, & | =

course, Second- and
third-year men take
cruises on smaller vessels
in Chesapeake Bay.

Many instructors have
been called to the fleet.
Some 350 reserve officers
and civilians were sum-
moned to help bear the
teaching load. Key posi-
tions, however, are held
by regular navy officers,
many with international
F:putati-}nslin témir EEME.

or example, Comdr. A
A.Ageton, who developed
TErAEeton system of
navigation, helped con-
dense the academy’s
course in navigation.

Among the 1,100 offi-
cer-instructors and post-
graduate students are men who have taken
part in every major naval action of this
war. Comdr. Agnew was navigator of a
cruiser that received a direct bomb hit in
the attack on the Marshall Islands. His ship
also saw action in the Coral Sea and helped
rescue the survivors from the Lexington.
Two gunnery instructors, Comdr. B. L.
Rutt and Lt. Comdr. 8. G. Moore, were at
Pearl Harbor and took part in the Pacific
campaign that followed. Officers of similar
experience in the wvarious departments
bring the midshipmen practical lessons
from the firing line.

The midshipman’s day begins with rev-
eille in Bancroft Hall at 6:15. The classes
are divided into small sections of about 16
men who march in a body to and from
recitations. During the day, each hour of
recitation is followed by an hour of study.

To follow him through a typical day at
the academy, you would
join him at breakfast at
6:45. At T7:20 his room is
ready for inspection from
the proper tuck at the foot
of his carefully made bed
to the arrangement of
books on his study table.
At T:45 he joins his class
group before marching to
Luce Hall for a lesson in

Seamanship, ecalled
“seamo” by the under-

graduates. Before an ex-
amination, he may pause
at the statue of Tecumseh
and toss a penny toward
this I‘Eplir.'a of a ﬁg‘ure.
head on the old ship Dela-

Mansuvering toy fleet on floor
1_.I'iih "compass” showing course
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Sextant drill — every midship-
mon becomes expert novigolor

ware—a traditional lucky
gesture.

Perhaps his elass in
seamanship today will be
on the “game board.” The
floor, or board, is marked
off in one-foot sguares,
each representing 1,000
square yards of ocean.
Each midshipman is in
command of a toy ship
which he moves with the
“feet” in accordance with
directions relayed by sig-
nal flags at one end of the
room. This lesson coms-
bines tactics and signals.
Or, he may study how to anchor a
ship with the scale model provid-
ed, or the fueling of a destroyer
from a battleship. ‘

“Every textbook used in the
seamanship course this year is ei-
ther new or completely revised,”
says Comdr. W. P. McCarty, di-
rector of the division,

Leaving seamanship class, the
midshipman walks down a hall
whose walls—"bulkheads” to him
—bear the words of naval heroes:
“We have met the enemy and they
are ours’™: “Don't give up the

{Continved to page 138)

Right, scaling “commanda’ barrier. Below,
on board a "Yippy" er yard patrel vessel

T T TI T
i':. is— SRR
{ e =

AUGUST, 1943 v ey O 11



Two-WaY Nazi Tank Buster Has Dual COZZ/L}L{

E | Captured by American
forces in battle with the
10th Panzer Division in
Tunisia was a multi-
wheeled German tank
destroyver, equipped with
a Th-millimeter gun and
dual controls., Driven
from both front and rear,
it ig able to operate either
forward or backward.
Under its “new manage-
ment,” the Nazi wvehicle
was repainted and put
back into action against
its former owners.

Mazi tank Jlilm'r-r driven from

i - : B Ta . either end is co ?ﬂ
Fastest Slngle-Engmed Plane Alsﬂ Is Most Heawly Ajl'l
Described as capable of » 7
blasting from the air any |
enemy plane that might
oppose it, the Royal Air
Force's newest fighter,
the Hmﬁgr Tﬁghmn, has
been calle e fastest
and most heavily armed
single-engined plane now
in operation. It is a sin-
gle-seater, low-wing
monoplane of metal con-
struction, armed with ei-
ther four cannon or 12
machine guns. The new
fighter has rapidly set a
record for effective at-
tacks against railway and
other transport targets, and one squadron three months of operations. The Typhoon
blasted 100 enemy locomotives in just over is powered with the Napier-Sabre engine.

Army’s TwnﬁMan “Baznnka Rncket Gun Can Destréy Enemy Tank

F = =t 114 = V5 TR Using the rocket meth-
od of propulsion, the
army’s newest antitank
gun, dubbed by soldiers
the “Bazooka,” is operat-
ed by only two men. One
zoldier loads and aims it,
and the other, who fires it,
carries it on hig shoulder.
Army officials declare it
capable of destroying any
enemy tank. One Nazi
tank commander, fired
upon by the “Bazooka,”
promptly surrendered,

: believing he was under
“Bazooka” destroye ememy tanks with prmu-hln pmp-nlh:l like rockete fire by large-caliber guns.

12 ,;2 M W ?}/M POPULAR MECHANICS

British Typhoon M! anitr-inhtt engine, four cannen or 12 machine guns
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Wind Tunnel Develops 700-Mile-an-Hour Gale

This proving ground for planes
is the 52,100,000 wingd tunnel
built by California Institute of of
Technolagy. “Here models mihng
as much as $25,000, small-scale
duplicates of operoting air-
pinncu._, ore h:ﬂm‘.'l in wind spe&ds
up to 700 miles on hour, blown
up by o double set of greot pro-
pellers. At right, wing sections,
nacelles, tail groups and shapes
used in arriving al final r_-lcgign
of the plane in wind tunnel, Be-
low, cutaway drowing of tunnal

Within the tunnel, pressure may
be increosed by several atmos-
pheres, the effect being to in-
crease the size of the model be-
ing fested, to provide more og-
curate data en full-sized craft.
The medel airplanes are assem-
bled on carts in the moedel rasm
and wheeled to the test chamber
in the throat of tunnel. A de-
compression sphere encloses the
test chamber, providing fer en-
gineers to enter to make alter
ations an the moedel withaut af-
fecting the oir pressure inside
the tunnel itself. Left, truing
a model wing to its final shape
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" From cowcatcher to cab, the big steam locomotive (abeove)
of the Santa Fe Railway gets a general weshing and
leaning upen pon arrival at the Chicage roundhowse. On a

special wash rack, road dirt and grease are removed with
mixture of steam and cleaning solvent released from high

« ¥ pressure jet. Locomotives must be kept in tiptep shope
these days to help carry the greatest tonnage of war goods

in history—thousands of tons of tanks, quns, food, bombs

£é &,

KEEPING 'EM ROLLING ~=

5
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;}'I %oy g
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1 Lubricater filling grease cavities of locoma-
tive running gear. The job of :nlling the cups
tokes 20 minutes and iz performed on all loco-
motives before each trip. Greose is pocked in
under pressure of 130 pounds per square inch

Mat a !.pr-vcl: of dirt will Femain whqn warkmen
{laft) finish cleoning air conditioning wnit on
one of the stainless steel cars. This will insure
clean, pure air for the interior of the cars,
adding to the comfort of the traveling public

POPULAR MECHANICS



Right, testing lacamative's air
broke equipment and train cantral
appaorotus. Mechanic has his hands
on volves which contral air brake

Below, foreman signols hostler to
mave &,000 horsepower Diesel-
electric locoamotive aver p“ for @
elase inspection of wheels, trucks

Below, streamlined Diesel locomotive gets o foce wash-
ing with steam and cleaning oil. After every trip the lo-
comotives are thareughly cleaned, carefully inspected

Some of the 50 tons of sand consumed monthly
at single roundhouse iz poured inte a lacamo-
tive's sand doma (below). Sond gives traction
te driving wheels, alsa is used to clean flues
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RICOCHETING BOMB HITS SHIP
JUST BELOW WATER LINE

Momentum of bomb dropped from low altitude carries it into side of ship

Familiar to any child who has skipped a
bble across a pond is the principle be-
Eend the Allied technigue of masthead or
skip-bombing, the type of attack which,

co-ordinated with bombing from high lev-:

el, so as to make the enemy divide his anti-
aircraft fire, sank an entire Japanese con-
voy in the Bismarck Sea. Speedy bombers
with plenty of firepower forward, in the
wings and nose, are used for the low-level
attack, coming in barely above the water
to ghre their bombs the best chance to hit
the enemy wvessel broadside. Guns of the
enemy fleet, already trained on the Allied
attackers at high altitude, cannot be de-
flected in time to meet the new assault
from masthead height. The bomb dropped
by a speeding plane does not descend ver-
tically at first, but rather forward and
downward. Bombs dropped from a very
low level thus hit at an angle, and will
ricochet or “skip,” as a thrown stone skips
across a pool. Though bombardiers do not
wish to “skip” the bomb, but rather to
make its angle of fall hit the vessel broad-
side, or in the water hard by, this tendency
of the bomb to “skip” does allow them a
margin of error if the bomb is released too

16

Sklp-Bombmg of Axis Ships
Recalls a Chlldhood

7] <224

soon, because the mo-
mentum of its skip may
still carry it against the
side of the ship attacked.
Bombs are fitted with de-
layed-action fuses, so that
the attacking plane will
not be caught in the ex-
plosion. Besides intro-
ducing the element of
surprise into the aerial
attack, the technique per-
mits great accuracy. ?

Game

Photocopy Machine
Duplicates Print
Or Pictures

Exact copies of any
material printed, typed,
written, drawn or photo-
graphed can be made
quickly by inexperienced
personnel with a “Photo-
copy Machine” whose
makers assert it can save
the time of typists, book-
keepers and draftsmen.
The machine, which re-
gquires no darkroom and
can be set up on any desk
or table, makes same-size
copies of anything up to
18 by 22 inches. Copies,
being photo-exact, re-
quire no proofreading.

Photo-exact copies are made without use of darkroom
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ﬁgf—gpgt Indu:ator and Dry

With 80 million tons of
soft coal stored by in-
dustry to guard against
transportation delays,
danger from sponfaneous
eombustion has vastly jn-
creased, because suc
coal, especlally when
freshly mined, will “heat™ " .
by absor bmg oxXygen.
When the temperature of
a coal pile reaches 150 de-
grees, authorities say, it
does not recede but
“heats” further to the
combustion point. To de-
tect this eritical, 150-de-
gree temperature, hot-
spot indicators with fuses
that blow when any spot
within 10 feet of the fuse
reaches 150 degrees are
plunged into the coal pile.
Long, pointed tubes that
contain the fuses are fit-
ted with a cap held by
tension. When the fuse blows, the cap
springs up, providing a danger signal visi-
hle from several hundred feet. Instead of
pouring tons of water into the coal pile at
the danger spot thus designated, or shov-
eling or bulldozmg away the covering coal,
Dry Ice is used to extinguish combustion.

- il -
-
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Ice Halt C

.'f / L'r

031 FII’ES

When heat from burning cool blows indicater's fusse, its signal cop springs
vp. Fumes from Dry Ice in perforated pipes (inset) extinguish flames

Two-inch pipes, perforated with a number
af 2g-inch holes at the bottom, are sunk
into the pile around the danger spot and
filled with Dry Ice. Carbon dioxide gas
released in its evaporation seeps through
holes in the pipe and through the coal pile
to smother the Alame and cool the hot

Smokeless ‘Furnace of Future’ May Save Half of lgdel B:dl

By utilizing a down-draft prineiple, a
home “furnace of the future” designed at
the University of Illinois is said to elimi-
nate Bll smoke, and to utilize the heat value
of smoke and gases to such an extent that
savings of one half in the amount of fuel

eonsumed are conceivable, The down-draft
burner, principle of the new furnace,
could be installed in furnaces now in use,
It is a slanted container, with fresh fuel at
the top and the fire chamber at the bottom.
As heat of the fire releases smoke and gases

from the fresh coal, these

must pass through the fire

\ to escape. Combustion is
: aided by a supplementary
“a WARM AIR TE' 1= flow of air from the front

D CH'M”W of the furnace. An auto-

SMOKELESS EURNE matic damper to compen-

/" Gases sate for wind changes and

BT TEMFERATUR automatic temperature

= COHTRE control are additional

"L ¥ cOMBERERTRR features. Its basic “chas-

il 4 luepiementany| sis” can be used ina grav-

-.__,_,_,-o—" Ik PRE-HEA it:f warm_air 'fumaEE, a
forced-circulation hot-air

furnace, or a space heat-

'\ccm IR er. In tests, ceramie prod-

Fgo;;*;.jugg/ ucts have replaced eritical

alloys in its construction.

SMOKE PASSING
(NG COIALS

Even smoke is burned in down-
draft furnoce, (diagram right)
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To “Seelk, Strike, Dastray,” the
tank-busters may uvie M-7,
which mouvnts 105-mm. howit-
zer, above, or a “sticky gren-
ode,” dynamite-filled sock,
soaked in heavy oil

J UST as the lumbering,
¥ armor-clad, terrifying
dinosaurs of prehistoric
swamps were gradually
toppled from their thrones
as rulers of the globe and
picked off one by one by
more agile, though small-
er and weaker animals—
including the eave man—
the huge German tanks of
World War 11 which have
dominated the land fight-
ing, are threatened with
extinction,

The next few months of
battle will tell the story.

If history repeats itself,
the new methods and de-
vices produced by Amer-
ican ordnance experis
will send crashing to its
doom the 40-ton Mark VI
tvpe German tank which

POPULAR MECHANICS



handed U. S. troops their
initial setback in Africa
because of its heavier
construction, including
steel bodies more than
seven inches thick which
shed shells as the tough
hides of dinosaurs turned
the claws and teeth of
lesser carnivores, Tanks
will become standardized
at a smaller type. Our
production will exceed
Germany’s. The tide will
be turned.

If the mammoth Ger-
man tank is not stopped
during 1943, the United
Nations will be forced in-
to the competition for
greater weight and more
protective armor and
soon the tank is likely to
take on the fearful pro-
portions of a house. This
works to the advantage of
the Germans hecause the
construction of gargan-
tuan tanks will immedi-
ately cut our numerical
output, force new produc-
tion plans and increase
already strained trans-
portation facilities, with
the Germans holding the
advantage of defense po-
sitions on inside lines.

The importance of the
advantage to the German

M-10 jank destroyer hos “button-

AUGUST, 1943

on" knobs for extra armer plates Jp—_‘#_+

Mobile, quick-firing artillery is one answer fo enemy’s armor, above, A
final epitaph for the battle behemoths may be written by men like cne be-
low, his face blackened in camouflage, who destroys tanks and tank crews




strategical setup is shown
by the single fact that the
great tanks they have been
using in Africa were prac-
tical only because they had
no streams to eross in the
arca selected for defense
by the foe. Huge tanks bog
down in streams. Light
bridges across small rivers
will not sustain their
weight and vibration.
Therefore the enemy could
use them. We could not, This situation will
occur again and again with the Germans
on the defensive and able to choose the
spots they wish to defend.

If history does repeat itself, the monster-
sized tank will vanish from the face of the
earth like the dinosaur, or like the steel
clad knight who ruled the middle ages, but
kept piling on defensive armor until it took
a powerful horse to carry him into battle.
The turn came when improved how-and-
arrow technique enabled the archer to kill
the horse, whereupon foot soldiers dis-
patched the unfortunate knight who, when
dismounted, was rendered helpless by the
mere weight of his mail.

Uncle Sam’s latest answer to the steel-
ribbed German behemoths is just recently
getting into action in large numbers. This
giant killer has been secretly rolling off
the Ford and General Motors Company as-
sembly lines for some time now. It is the
M-10 tank destroyer.

Looking to the casual eve like another
tank, it is nothing of the kind. It is the lat-
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High-velocity, 3-inch antitank
gun, right above, proved bets
ter than Rommel's best. Beside
it iz a light 37-mm. tank buster

For comparisen, left, ammuni=
tion for the twe guns is shown

Grenades make holes like this
in a tank. Attacker pitches
floming bettle through the hole

POPULAR MECHANICS



Attack bombers, hedgehopping over o battlefield, as in maneuvers here, mean death to fanks

est development in a caterpillar gun carrier
which can out-shoot, out-speed and out-
maneuver its gigantic opponents. It is as
fast as a light tank, but packs a gun which
will stop a heavy tank. It ean run cireles
around a medium tank, though powered by
the same engine. It is mounted on an M-4
tank chassis.

Its main gun is of the high-velocity type
which is especially designed to pierce ar-
mor. It is of welded construction with an
open turret and has an arrangement of
knobs on its armored surfaces. Additional
plates of steel can'be buttoned on these
before a fight if needed.

The function of this latest “hit-and-run™
type of tank buster is not
to shuffle around trading
heavy punches with a
huge German tank, like
two heavy-weight pa-
lookas in a boxing ring.
It takes a position, fires
perhaps four or five
rounds, speeds to another
spot, hurls steel again,
and then ducks once
more, like a clever boxer
outpointing a slow slug-
ger, But the boxer car-
ries a punch, in this case,
as lethal as that of the
slugger,

A still newer answer to
the gigantic German tank
Crews of 37-mm. antitank guns
are troined to knock out light

tanks, scowt cars, armored cors

AUGUST, 1943

has been found by the English, who have
created. “tank buster” planes, remodeling
Hurricane fighters so they can carry a
knockout punch, too, in the form of special
cannon firing armor-piercing shells. Here
again it is speed against protective weight
for the plane zooms down, plasters the
creeping German fortress and wings its
way skyward again.

Conceivably the tank could keep on
growing until it gets too big for our rail-
road flat cars and too heavy for our high-
ways, so that it will have to be shipped
knocked down to battle areas and assem-
bled there. This weapon is a challenge
which must be answered, whatever its size,

21



If need be, crews of American tanks con quit their vehicles and give a
good account of themselves with the smaller weopons each learns to use

And Uncle Sam has found one ultimate
answer in the form of paper-skinned,
puny-by-comparison machines of war—
soldiers who have prepared for a daring
future career of “human tank busters” in
a school of flame and steel.

At our new Tank Destroyer Centers,
picked troops are taking one of the tough-
est courses scheduled by the army, learn-
ing the latest and most efficient tricks of
knocking out tanks, big and small, and the
enemy soldiers who man them.

The examinations they take in this course
are literally tests of fire, for these coverall-
clad tank busters inch their way like worms
across difficult areas of ground, ducking
under barbed wire while machine gun bul-
lets whistle a reminder to keep their bodies
down and while grenades and land mines

22

shower them with dirt
and rubble. This teaches
them that to smack a
tank, they must live long
enough to reach it.

They learn to make
“Molotov cocktails” by
filling a glass container,
like a milk bottle, with
gasoline which will burst
into flames when it
strikes the side of a tank,
igniting by chemical ac-
tion. Theyv are schooled
in the neatest manner of
tossing a satchel of TNT
against a tank door and
dropping inteo the best
avmlable shelter before

Eackage explodes.
ev get the hang of

the “sticky grenade”
technique which usually
consists of filling a sock
with a hand grenade, dipping the thing into
a can of thick oil, and with accurate arms
trained in America’s sandlot baseball fields,
speeding this missile to the precise spot on
an enemy tank where it will stick long
enough to do the most good for the U, 5, A.
Sometimes dynamite or some other explo-
sive will accomplish the job if grenades
are not handy,

“Kill before you get killed!" is the slogan
drummed into these men who fight tanks.

Since the tank is essentially a daytime
weapon, unable to maneuver with- com=-
plete efficiency under the handicap that
darkness adds to the clouds of dust and
fumes it raises, human tank busters learn
to cover any object on their person that
might glitter in the sun and draw the fire
of the machine gun or larger weapon to the
hideout where they are
.edging up for a crack at
the metal monster. They
even smear faces and
hands with heavy oil, or
some other blackening
agent, until they look like
the jovial end men in a
minstrel show,

But it's no joking when
they get into action.
Stalking a tank, they act
more like Indians as they
slither from cover to cov-
er. Or like famed gun-
men of the western plaing
as they use the fire-from-
the-hip technique when a
foe is flushed.

Light tanks used to harden

crews shown in manesuvers

POPULAR MECHANICS



This latter training is a distinet-
ly American development, built
on the fact that when a man is dis-
turbed by sudden danger, his au-
tomatic reflexes send him into a
erouch from which he can spring,
This erouch is the same position
taken by the backs of a foothall
team as signals are ealled.

The stance is superb for close
action with a rifle. The man is al-
ready alert and poised, facing his
target. Jamming the butt of his
rifle into his toughened abdomen
with one hand holding the stock
and trigger, he slides the other
hand along the barrel, aims the

Barbed wire is no borrier to tank busters. If they lock
fime to cut through, they erawl under. Yet ancther of
the mebile weapens that iz spelling death to Axis armaor
is the half-track armed with 75-mm. gun, at a post below

Fast, accurate fire from the “37's,” right,
helped to end the myth of Rommel's genius

weapon, and before you can say
“Hitler” the bullet has started on
its deadly journey. The rifle nev-
er gets above the soldier's hip and
the second that is so important in
close action ticks in favor of the
tank buster.

Because, in actual battle, visi-
bility is likely to be had where
tank treads and shells are stirring
up the terrain, one phase of tank
buster training includes action in-
side a black tunnel usually dug
out of a slope, where the men are
trained to fire at the tinkle of a
bell, the creak of a hinge, or the
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Don't let the casual nonchalance of these men on maneuvers fool you, for
their attitude is born of supreme confidence in their mobile tank buster

almost undiscernible movement of a half-
hidden dummy.

“Seek—Strike—Destroy,” is the slogan
of the tank destroyver schools and one of
the places the men get intensive training
in the art of doing these three things is the
ohstacle course.

One such course starts out with a hun-
dred-yvard dash, but there is no tape to
mark the end of the sprint. Instead, the
tank buster finds himself hurtling over a
steep bank into a rocky stream. Those who
are unable to negotiate this obstacle under
their own power are hauled out by life-
guards and sent after the others who by
this time are clambering over a series of
three waist-high fences which only lead to
seven-foot walls.

After this, the going
begins to get really tough
because there are forty
vards of barbed wire un-
der which they must |}
wriggle in clothes soaked -
by the water of the
stream. Next comes the
huge brush pile compli-
cated by more wire to
trip the unwary. Next is
a sixty-degree plunge
down a slope with ledges
and roots for foot and
hand holds. Another hun-
dred yvard dash completes
the course, some of which
iz covered under the fire

With tank busters to knock out
enemy armor and "honeys” like
this M-5 to carry the ball, U. 5.
builds a victorious combat team
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of machine guns with
tracers and explosions of
dynamite to make things
more lively,

Officers take the train-
ing right beside privates.

These human tank
busters are just one more
variety of a number of
expedients which make a
tank vulnerable. It is like
the traditional story of
the towering and massive
elephant fearlessly bat-
tling anyv large creature,
but fleeing in terror from
a mouse because it can-
not prevent the tiny ro-
dent’s elimbing inside of
its trunk.

Almost any type of gun
is effective to some degree
against a tank. Dive
bombing planes ean split them wide open
with a direct hit and often cripple them
with a near miss. Barriers of steel and
concrete often stop, impale or topple a tank.
Land mines either erack their treads or
blow out their more tender under sides.

More vulnerable than the tank itself are
the crews, jolted and pounded by the rough
going, stifled by fumes, choked by dust,
deafened by noise, tortured by heat and
spattered by fragments of machine gun
bullets which are smashed to bits when
they hit the tank armor so they sometimes
gpray into holes in the steel vehiele,

Even if a missile fails to penetrate the
tank, the concussion of a direct hit will
often transfer itself through the armor with
disabling results to the men inside, espe-
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scientists and engineers

Bursting from their M3 in training at Fort

Knox, hpnkmerl Fm."‘r*:ie elose-range fighting
{ene

cially ?ﬂ fhe observer who has his eve

fixed against the periscope-telescope.

All of thiz soundz as though the tank
crew is in a bad spot, but few men
trained to this work would trade places
with troops in the other branches.
After all, they argue, it's nice to have
at least a few inches of steel hetween
vou and the enemy.

Uncle Sam is doing everything pos-
gible to protect our own tank crews
against the tank busters of the Axis
nations. An escape hatch is being in-
stalled in the latest M-4 and M-5 tanks.
All of our tanks are streamlined to de-
flect shells, and welding has eliminated
rivets which tended to fly like bullets
inside the tank when it was hit by
heavy caliber gunfire.

Crews wear webbed
suspenders so that they
may be hauled from the
turret if wounded.

So the constant conflict
between tanks and tank
busters continues as a
war of wits, each side
seeking an advance which
will throw the balance in
its favor. Our tank bust-
ers are gaining in the
struggle, thanks to our

and the brave lads whe
fear nothing—even goli-
aths which spit steel.

AUGUST, 1942

Veritoble land battleship is the M-4, shown tepping ridge
in test run obove. Below, the M-5 proves its fleet power
by overrunning debris that in baottle might house a sniper




*Wooded Hillside” on Bu1ldé%
Is Effect of Camouflage

Focade of building resembles a wooded hillside to enemy’s reconnaissance

To distract bombing or strafing enemy planes, camoufleurs
ipoli into what would

converted the wall of a building near Tripali

serve as a stage backdrop by painiting its surface with trees.

The effect of a wooded hillside was
apparently sought to justify the
height of the verdure above the

swrrounding ground. f f

Air Cundmunmg of
Foreseen in Future

It is time that man begins think-
ing of “air- c-:mdﬂmnmg entire

cities, in the view of Prof. Albert

uﬂﬂnﬂt}%ﬂ{jf the American
Museum of Natural History. Man,
he holds, is still fAighting weather
by housing and clothing, exactly
as primitive man did with his cave,
animal skins and fire. He said he
should like to see meteorologists
offer a “eity plan which would
create a city of calm in a windy
location,” and to see them take a

26

hand in determining the
use of heat-generating or
light-reflecting facades in
city building, A limited
but quite considerahble
amount of outdoor air-
conditioning, he declares,
is perfect%}r feasible hy
intelligent application of
meteorological principles
to city planning,

Tw anég

Uses Tires From
Wheelbarrow

Parts from a variety of
other machines went into
the manufacture of a two-
place motor scooter, pow-
ered by a three horse-
power motor, Wheels
were taken from two
wheelbarrows; the head-
light was once an auto-
mobile fog-light, re=
equipped with a clear
lens and highs- add low-
beam bulb controlled
from the instrument pan-
el, which also has an am-
meter, ignition switeh and
electric starter switch.
The transmission is a

three-speed motoreyele -

type. Two handlebar
grips control the throttle
and clutch. A small gen-
erator and battery power
the electrical equipment.
The scooter can hit 40

miles an hour, and runs 60 ¢

miles on a gallon of gas.

Parts frnm automobila, ﬂ'l.erC]rtIn and even wheelbarraw went
ning 60 ;PIIH’I- on o gallon of fuel
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011 Well Near CltY Homes Is Soundproofed

No mechanical noise
disturbs the rest of slum-
bnirei‘]s in lhgmes near
She 0i ompanyv's
™Weine Community No.
1" drilling, though it is in
the heart of residential
Los Angeles. The derrick
and aﬁ machinery are
swathed in rock wool and
enclosed in mineral
board, making the opera-
tion soundproof and fire-
proof, to demonstrate that
drilling can be done in
residential and business
districts without obhjee-
tionable noizse. For power,
electric motors instead of
steam engines are used, and instead of the there is only a discreet hum, further muf-
clanking usually associated with cil drilling  fled by rock wool enclosing thepuwerhnuse. ;\3 %

ches Set Off Arc Explcsmn in Electric Overlnad ngt

= Deliberate overloading of a
y  =ervice ¢ype electrical switch, in o o® y
test to determine how much cur- }? ]

Pragressive stages in soundprocofing of oil well located near city homes

rent its materials and construction ¢
would withstand, resulted in an "
intense arc rescmbhng an uxplﬂ— 4 _, -
sion in the Underwriters' Labora-

tories, Inc., festing station. The

testing engineer wore an azhestos 5..5
jacket and a helmet for protection, 1

and operated the switch by remote £%

control with ropes for safety.

To determine current an electrical 4’3&
switch will withstand, technician —, |
causes an arc "'explosion.” Use of Wi
ropes toe pull switch is for sofety

Portable Wheelchair Elevator Lifts Patient Over Short F‘?fgﬁg:rf Steps

Persons confined to
wheelchairs may be read-
ily transported up and
down short flights of
steps, such as those lead-
ing to a porch, by a
wheelchair elevator op-
erated by a handle lever.
Made of lightweight steel,
the elevator can be car-
ried from place to place
and is rapidly installed in
position., The patient
himzelf may operate the
lift while seated in the

wheelchair, or it may be  wheolchair olovator is readily rruntpnﬂnd to steps (left). Patient or at-
UPEl'ated b}" an attendant tendant can npar\:l?a lever that rnlus and lowers it to porch or ground
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. SA'VE your breath and improve your
swimming., Most amateur swim-
mers — and some stars — worry too
much about their over arm stroke, their
kick, and just how far to pull back on
the breast stroke, acmrdmg to Coach
Edwa:ﬂ Wallace “Wally I'_u[_c__GlIhm_ai
Hiversi Chi. » who in
the last 19 wvears has gulded many a
swimmer to national fame.

Wally MeGillivray — three-time
holder of national championships for
the breast stroke, the first aquatic star
to swim 100 yvards in less than a min-
ute, and credited with originating the
American crawl (which has made the
Australian crawl as dead as a dodo)—
knows whereof he speaks.

With gasoline rationing nipping plans
for vacation trips and even short jaunts
to golf courses, Coach M::Gi]livra;,r fig-
ures that this summer is the ideal time
for enforced stay-at- humes to improve
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their swimming in the
neighborhood pool or the
old swimming hole. There
are dividends, too, in
health and the glow of
pride in developing aver-
age ability to near-cham-
pionship performance.
There's also the chance
that someday you may be
able to save yvour life or
that of someone else.

“One of the biggest
mistakes amateurs make
is to breathe in four times
as much air as they need,”
says the noted coach, who
is chairman of the com-
mittee on lessons of the
U. 5. A. Sports Federa-
tion. “This is easy to do,
for when wvou inhale
through your mouth, as
all swimmers do, it's nat-
ural to take in more air
than is necessary.”

Too much air will wear
you out before you get
across the pool. You can
get a similar effect when
walking along the street
if yvou take a deep breath
through vour mouth ev-
ery time you put your
right foot forward. After
a number of steps you be-
come dizzy and exhaust-
ed. That is what happens
to many swimmers, for it
takes no more energy to
swim than to walk.

After you have learned

A hickory limb would be a handy
place to hang your fears when
you step off high boards above.
Below, a champion diver shows
how ta cut water like o knife:
note position of head and arms
Copyright Plonet News, Lid,
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Above, correct waoy to take o breath
while deing erawl. Right, for crowl
stroke body should lie flat, water
level just above eyes. Long stroke
ending below hips gives steady push

not to take every breath as if
it were your last, it is impor-
tant to master the technique
of exhaling under water and
inhaling without lifting vour
head high. When inhaling
while doing the erawl, a twist
1o the side will suffice without
robbing vou of momentum or
causing your body to sag like
a bag of grain. When it comes
to exhaling under water, it's
largely up to the individual
whether he prefers to exhale
through nose or mouth. Coach
MeGillivray prefers the latter
because, he says, it is easier
and there is less danger of
foreing water into the sinuses.

Wrong way to breathe, head held high

AUGUST, 1943

Next in importance to rationing
your breath is improving your kick.
First of all, forget everything you've
ever heard about not bending vour
knees.

“The amateur swimmer has been
told thousands of times not to bend
his knees when he's doing the
crawl,” said Coach McGillivray.
“What the well-intentioned in-
structors mean is ‘don’t draw up
your knees’, Anybody can see that
vou have to bend your knees fo get
a revolving propeller kick such as
is used by Johnny Weismuller,
Adolph Kiefer and all the big stars.
Watch this.”
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Five minutes of this exercize, ex-
haling undaer water, will teach any-
body to relax, soys Chicogo cooch

The coach lifted his foot,
toe pointed down., Then he
started an easy motion with
his leg, swinging it back and
forth, and as he moved it the
relaxed foot began to re-
volve. As he increased the
tempo his foot was whirling
like a propeller with his knee
slightly bent. That's the
correct leg work for the
American crawl

“Like a lot of other things,
the American crawl was dis-
covered by accident,” he
said. "When I was a kid I
used to spend my summers
at a lake. I'd sit on the end of a small boat

laying steamboat by the hour while my
ather rowed. 1 pretended my feet were
twin propellers. One day after a swim-
ming meet at the old West Side Y.M.C.A.
in Chicapgo, I was fooling around in the
pool doing that double propeller kick while
hanging on the rail. The coach said: ‘Say,
kid, ean vou swim double over arm and
keep yvour feet going that way?' I did, and
he timed me, Then he gasped: ‘My gosh,
you broke the world's record".”

The record for the 100 vard free style at
that time was held by H. J. Handley.
McGillivray was the first to swim it under
one minute—357.4 seconds. The record for

30

this distance is one of the most coveted in
some 60 swimming events. Weismuller
swam it in 51 seconds in 1927 and held the
world’s record until this year when Alan
Ford of Yale broke it by three-tenths of
a second,

Much has been written about the famed
Jap swimming stroke since they walked
off with Olympic honors in 1932, Coach
MeGillivray thinks it's high time somebody
gpiked the notion that the Japs added
something new to swimming technigque.

“The Japs seem to practice their imita-
tive monkeyshines in sports as well as in-
dustry,” he said. “In 1930 the Jap coach
visited me at the university. I had been
having trouble getting the swimming team
out for practice due to a heavy class load

|
=
-
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so I had posted [ull instructions for the
propeller kick on the bulletin board. When
the Japs came out with their winning team
in 1932 they had copied my kick and some-
body else’'s stroke and were credited with
developing a new style, Coach Amos
Alonzo Stagg happened to be at the meet
and he sent me the Jap coach’s written ex-
planation of the kick, It was word for word
what I had put on the bulletin board back
in 1030."

In doing the crawl, the body should lie
in a flat position with the head and chest
fairly high and the water level at the eye-
brows. Avoid exaggerated lunging or roll-
ing and remember there should be pressure

POPULAR MECHANICS
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This is @ “horseback’ dive—o good stunt if you know hew—and recommended enly for the diving experis

on the water at all times, for most of the
propulsive power comes from the arm
stroke. When you bring your hand forward
for the “eateh,” it should be in line with
the forearm and lower than the elbow. To
develop a powerful stroke, practice reach-
ing forward as far as a high elbow will
permit and pull the hand through the water
slightly toward the middle line of the body.
The “catch”™ should engage a maximum
amount of water with both hand and fore-
arm throughout the stroke.

In case you happened to grow up with-
out learning to swim, don't think it's too
late to start now. And don't think vou'll
have to waste a summer at learning either,
for you can learn to swim in 40 minutes if
you follow Coach MeGillivray's instruc-
tions. He proved this recently by teaching
50 army cadets in just that time. None
could swim a stroke before the lesson.

First the coach lined them up in the pool
along the rail. For almost five minutes he
kept them bobbing up and down, taking a
breath and then going under to exhale.
You can’t keep up an exercise like that for
five minutes without learning to relax in
the water. That's why this is No. 1 on the
program.

After showing them how to do a breast
stroke, he had the cadets stand in the shal-
low end of the pool and practice a circular

Swimmers in national high schosl Victory swimming
pregram learn to handle dummy rifles in the water
Courtesy Chicego Board of Education
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motion just beneath the surface with their
hands. Then he told them to press down
while making this motion, showing how
they could hold themselves up. This was
followed by several minutes of kicking
practice while on their backs hanging onto




Maon with wings—an unusual shet of a graceful swan dive

the rail. In doing the breast stroke the
timing between arms and legs is all im-
portant. The best adviee, according to the
former champion, is to take a stroke with
the arms, then kick, and never pull the
arms back farther than
the shoulders.

After the cadets had
added the kick to the
stroke, every man swam
across the pool. It took
exactly 40 minutes and
these cadets were not su-
permen,

While improving your
swimming, yvou may also
wish to brush up on your
diving so you can at least
get into the pool with a
minimum of embarrass-
ment. Remember, warns
Coach McGillivray, that
yvour head rules yvour dive.

If you are making a for-
ward dive from the edze

Coach McGillivray shows posi-
tion of feet for “propeller” kick
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of the pool, keep yvour head down
or vou'll go kerplunk, Stretch for
the water and keep vour head
between your outstretched arms.

If you are a diver and have trou-
ble with vour fancy dives, remem-
ber your head again. In doing the
backward dive, keep your head
well back and don't bring it for-
ward or you'll be in trouble. The
same general rule applies to the
twist dives. Keep your head to the
side and lock over one shoulder.

Also, when getting acquainted
with your neighborhood pool this
summer, Coach McGillivray ad-
vises strict adherence to two well-
known Red Cross rules. Never go
in water that is over your head
alone, and never go swimming un-
til at least one hour after eating,
preferably three. A stomach
cramp can render you so helpless
that you can't move a little finger.
And if you get a cramp in your
foot straighten it at once by pull-
ing on it hard or the foot will
bother you for days.

Swimming, says the coach, is
the most healthful exercise there
iz and iz the best body builder.
The reason for this is that there
is no “tearing down" of muscles in
swimming like there is in golf,
tennis, foothall, basketball and
other sports. That is why swim-
ming is used as a body builder for
persons afflicted with infantile paralysis.

So get in the swim and build up your
health and have fun at the same time. But
while you are doing it, don’t forget to save

your breath.

POFULAR MECHANICS
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Plane Motor Pre-Heated for Arcti Takeoff

Army Air Force fight-
ing ships based at Alas-
kan airfields may often
have to operate in tem-
peratures far below zero
—cold so intense that en-
gines cannot be turned
over until they have been
heated. A portable gaso-
line heating plant warms
the motors in advance of
starting, saving time and
wear on the motors as
well, A motor-driven fan
blows hot air into a tent-
like covering of the mo-
tor, forcing the warmth to
circulate into the vitals of
the machinery, warming
the metal and the lubri-
cant as well. Tents may
even be large enough to
house mechanies at work.

Gascline heater blaws hot air

inte tent te warm plane motor
7. B. Army Alr Force pholo

Fliers Identify Warship Types by Studying Wood Models

How to distinguish between friendly and enemy ships, and to identify a battle-
wagon, cruiser or other type is taught army aviation cadets at a Texas flying school
by means of ingenious wooden models designed by Lt. Bernard A. Anderson. Chief (‘
identifying points of a warship are the masts, turrets and stacks. From heights of 3
several thousand feet, fliers would probably be unable to distinguish the finer points
of the ship’s appearance, so they are not included in the models Li. Anderson uses.

%

With one model, sawed and carved out of 55 pieces of white pine, Lt, Anderson is able 'i\
to “construct” any surface craft in the American navy by arranging various combi-
nations of the turrets, stacks and masts. The en- k
tire get can be easily packed into a small box.

Ability to identify a warship at a glance means-=
that a flier would waste no time debating whether
the vgssel was friend or foe; would know imme-
diately the strong and wvulnerable points of the
vessel, and would be able to report accurately
the t;pe of vessel attacked.

Ships are identified by mosts, stacks and
turrets. Above, placing turret on baitle-
ship; right, second medel and complete kit

AUGUST, 1043
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"“MINING BLACK GOLD fo:VICTORY
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far from the new Alaska Highway
which links the United States with
Alaska and because they are very
close to the alternate route which
is projected for the strategic road,
the oil-bearing sands bordering on
the river are a weighty item on the
scales which will measure ulti-
mate wvictory. To wrest the oil
from the sands, a hardy group of
pioneers of the north woods is
busy night and day, pioneering in
bizarre oil field methods.

Open pit mining of minerals
such as iron iz not novel Nor are
blasting operations in the digging

[

Left, squeczing oil from gummy il sands
deposit in Canada—werld's eddest “mine™

a;,r'

t Ew ™

oM

N THE bitter struggle for control of the™
. world’s natural resources—metals, min-3 %
*4 .  erals, rubber and oil—the United Nations
o " were favored with one of the strangest
breaks in history. One of the most re-
% - markable oil fields on the face of the globe,
- a huge stretch of land bordering on a river,
~ was found in northwest Canada where 3
anyone may reach down, pick up a handﬁ
ful of sand and squeeze out the precious
black gold. s
It's not news that there is a 10,0005y

square-mile area of prehistoric mineral- Y Photos by Hamilton Wright Organization, Inc..
rich oil sands in the northeastern sectioft M0l sands prospectors carrying tocls over swinging
ﬂf ﬂ'lE '[:I-rﬂ\l'i.l'lf_'E Df Alel"t.El. WI‘I.itE men ﬁ!'ﬁt' -‘bridn' s Ihw P“"h on to moke tests of naw field
learned about it in 1719 from Indians pad-
dling into trading posts in canoces which eoal. The use of bulldozers to move earth
had been waterproofed by “stickum gum. ¥ is common to mining, too, along with rub-
which flows out of the banks of a river.” ) ber conveyor belts and flotation processes.
The rugged Hudson Bay traders did noLQ‘D To those who think of an oil field as a place
know what to do with the pitchy substance | where the black gold gushes from the
that Indians dug out of the river bank. 3 ground, or is pumped up, the employment
Later, when the miracle of petroleum and < of these processes in connection with pro-
its products was unfolded by science, there y_ducing oil would be a surprise. A veteran
were other and easier sources for black il man watching the operations of the re-
gold. The oil fields of the Athabaska River vy cently built plant in the wilds near McMur-
were practically forgotten because they X ray in the Athabaska River area, some 300
were too distant from transportation. "miles northeast of Edmonton, Alberta,
Right now, because they are situated not = might be startled.

e
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+ This pilot plant at McMurray is
lacatﬁdl in ::u} area aSlmady sur—f
veyed by geologists, 5. C_Ellis'o
the Dominion Mines Branch, who
is regarded as The "Father of the
pil sands development in Alberta,”
has devoted more than 20 years
of exhaustive research through-

out the Athabaska region. On innumerable
oecazions he has sampled oil sands deposits
and assayed their petroleum wvalue., Vir-
tually any site or location within a short
distance of the plant has been found suit-
able for oil sands mining operations, and it
is here that the principal activity has been
centered in recent months,

A hole is drilled, black powder or dyna-

AUGUST, 1943

Bulldozer shoving rich oil sand onte long conveyor belt which carries it into the plant's oil separator

Steam drill making deep hole for dynamite to loesen sonds

mite is inserted, and the sand formation is
loosened by a blast. This not only makes
it simple for power shovels to fill “carry-
alls” with the mucky lumps, but the ex-
plosion has the effect of separating grains
of sand from the precious oil films which
surround them.

The carryalls dump near a conveyor belt
onto which the bulldozers shove the oil
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1 Operating open pit oil “mine”
near “pilot” plant in Alberta

sand “ore.” Up the belt
goes this material, 1o be
loaded into a slowly rotat-
ing horizontal cylindrical
steel pulper which is
equipped with internal
steel coils and baffles. Aft-
er a thorough shakeup, the
sand goes into another
similar machine which du-
plicates the process. By
this time, the oil which
clings to the sand as a film
is ready to let go, scoured
off by the abrasion of sand
grains as they collide.

Sand and loosened oil are
dumped into a patented
flotation cell which con-
taing water. Air forced into the mixture
picks up the oil particles and they are ear-
ried t{o the top of the water in the form of
bubbles. The crude oil is then skimmed off
like cream from the top of milk. To get the
most out of the sand, it goes through the
same process again before being discarded.

As the oil froth comes from the flotation
cells, it contains mineral matter so it is
mixed with a naphtha diluent and tossed
into a settling tank where the water and
mineral content go to the bottom, the elean
crude to the top.

From this point on, the pilot plant oper-
ates ag a small refinery and even the gaso-
line which drives trucks, power shovels,
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Left, oil from sond on its way
to make aviation fusl and rubber

carryalls and bulldozers
over the sand is supplied by
the liquid taken from the
sand dug from this unique
“0il mine,"”

This pioneering promises
the United Nations real
wealth in oil—huge quan-
tities of it, enough to supply
the world’s needs for the
next hundred years or
more, The amazingly high
ductility of this oil may
solve the problem of sup-
plying synthetic rubber to
the armed forces with a
surplus for civilian re-
quirements. An asphalt of
excellent gquality is pro-
duced from the oil which may be uszed to
surface a new highway rivaling the best
the Romans built 2,000 years ago.

Alberta's native oil sands have heen
weathered for 180 million vears. It has
learned the hard way to contract and ex-
pand in temperatures which range from 90
degrees above io 56 degrees below zero,
Consequently, the asphalt product devel-
oped from these oil sands is peculiarly
adapted to the surfacing of highways
throughout the northwest and will find
practical use in surfacing the Alaska High-
way. Weathered by nature and possessing
qualities of persistency that will make un-
necessary frequent repairs, the Alberta oil

POPULAR MECHANICS
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sands solve a problem that has
vexed highway maintenance ex-
perts for years. Samples of this
excellent surfacing are to be found
in Edmonton, capital of Alberta,
where sections of roadway which
were laid in 1913 have never de-
veloped cracks or other fissures
nor have they required as little as
10 cents worth of repairs in more
than 20 years.

High octane gasoline, tractor
fuel, Diesel fuel, coke and asphalt
are the immediate products in
view from this black gold. Nobody
really knows how much oil is in
this fabulous region, but Ameri-
can and-Canadian- geologists say
that a hundred billion barrels are
not too high a guess and that even
250 billion barrels are within the
realm of possibility. The present
known oil resources of the world
are perhaps 35 to 40 billion bar-
rels. The extent of the develop-
ment of the oil sands begins to
take on astronomical proportions.

Last summer, % D, Howe, Ca-
nadian minister of munitions and
supplies, c usiive
investigation of Canada's oil re-
sources and specifically listed the
Athahaska oil sands as a potential
producer of “vital war materials.
Qil engineers and transportation

3 e : Rubber belt on conveyor lifts tarlike sand from pit to process-
officials visited the region o con-  jng plant. Below, a geologist is lawered by rope on sand cliff

sider the complex phases of the
project. Results of these investi-
gations have not yet been made
public but the speed with which
the Alaska Highway has been
completed may provide some of
the answers.

The sands are an ancient delta,
or estuary deposit, washed into a
shallow sea many million years
ago and later buried beneath
thousands of feet of sediments. In
time, these were consolidated into
sandstones and shales,

At some time and in some man-
ner, about which there is much
speculation, the sand became sat-
urated with heavy oil. More re-
cently, the Athabaska River and
some of its tributaries have cut
valleys through the overlying
rocks and through the oil sands,
leaving shelves in the oil sands,
some of them of large extent, along
the valley walls,

It remained for Max W. Ball, a
geologist who was Onee a member
of the U. 5. Bureau of Mines, 1o

(Continved to page 150) oo z,
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b/ Building’s “Eyelids” Are Adjustable Sunshades

Glass Cage on Solder P

Speed and safety in
tipping electrical wires
with solder are claimed
for a development at Bell
Ajreraft Corp., using
glazs-shielded pots set in
the center of a ecross-
shaped table, which per-

~. . mits four persons to work

»._simultaneously at the one

. soldering pot. The glass

& shield protects workers

from flying drops of het

solder, and makes the use

-of goggles unnecessary.

“_T‘. Air cireulates through

the shield to prevent

clouding of the glass. The

tz are set in asbestos,

(%) the bottom portion being

“_ encased in a metal casing

which protects workers

against burns, that might

be suffered if their legs
touched the pots.

2050 hpmarnrnd Jee,

{[Russia is young, 45 per-
cent of its near 200,000,-
000 people being under 19,
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For subtropical areas,
where the blistering heat
of the sun would turn of-
fices into ovens, movable
sunshades, like oversized
Venetian blinds, block the
sun's rays while permit-
ting air to circulate free-
Iy, Windows for each of-

SECTION THROUGH

WINDOY AND
5Lrh'5l1-°-|$'E5

fice are equipped with a
manual contrel which
adjusts the blinds to reg-
ulate the amount of light.
Brazil’ inistry of Edy-

t e =
ing, so equipped, has the
sunshades on each win-
dow of the north face of
the building (which cor-
responds to the south face
of buildings in the North-
ern latitudes), while the
south face of the building,
needing no such protec-
tion from the direct sun,
is entirvely of glass.

How sunshodes keep out direct
rays of Brazilian sun (left);
diogram shows their operation

X 78

ot Guards Workers Fmrﬁ Burns

Glass shield protects workers tipping wires fram flying bits of salder

POPULAR MECHANICS
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Two Trailers Combine Into Furmshed ome

Ta meet the housing demands of
workmen whe must move 1o o
new site when a project is fin-
ished Schult Trailers, Inc., de-
sugrm] o twodeclian trailer
house. It is delivered as two
trailers en @ removable chaossis,
with a concrete foundation, and
egquipmant to slide the house en-
to its new site supplied by the
maker. All furniture iz built in,
including beds, dresser, fobles,
curtains and cooking and heot-
ing stoves. At right is a view af
the bedroom, showing the full-
size bed and the built-in dress-
er. There is also @ combination
living-and-dining room, as waoll
as a kitchen and a bothroom

L

SOF A BED E

Hest SED ROOM

[REF]

HeaTeR |7
LIVING AMD Wl

DINING ROOM -
m H KETEHEN

OO ﬁii

Floar plan of double-
trailer house, above,
with dotted line down
its center showing how »
two haolves are joined.
Canstruction material
throughowt is plywood

AUGUST, 1943

How the house is transported in
sections is shown above: half a
house arriving on a trailer. At
left is @ view of the completed
house. It is designed for mox-
imum light and air. Cost of the
house is about $2,000, although
all currently being built will be
sent warkmen on southern dam
projacts.  For the period after
the war, the manufacturers hape
such a house will find a market
amang vacationers, as well as
omaong workers on lemporary
jobs. The two halves of the
heuse are bolted through flaor
studding, sides wnited with
spline joint. The roef has a
transite pipe cop through which
screws ore ploced.  Standaord
wiring enables the owner to
plug inta autlets anywhere. Two
men can erect hause in one day
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HOSPITALS

UNDER FIRE
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Field hespital tents house the best equipment and the finest technicions the nation can offer its fighters

By James Colvin

F' THE BEST medical care in the world

can save them, then the overwhelming

number of America's war-wounded will
live to fight again.

Of one group of wounded Yanks, more
than 99 in every 100 recovered. That rec-
ord, admittedly, is so remarkable that no
predictions are being based on it. But
Army medical men are confident of a re-
covery record much higher than that of

40

World War I because the generation since
1918 has been blessed with three aids that
combine to create life-saving miracles.

They are blood plasma, the sulfa drugs,
and an “assembly line” of medical services
that assures treatment in the wvital first
hours after injury.

Terming the fighting Yank's medieal
care the world’s best is not idle boasting;
the figures prove it. There is one doctor

for roughly every 125
“L s fighting men. Compared
| to this, the United States
is aiming at one doector for
every 1,500 civilians;
England has one doctor
for every 2,700 civilians,
and Germany reputedly
only one for every 12,000
civilians, besides fewer
than half the number of
doctors America has as-
signed to comparable
numbers of troops.

“Modern surgical care
will be one of the factors
in a successful outcome

Planes speed wounded men to
hospitals safe fram enemy fire

POPULAR MECHANICS



Jeep is readily converted into ambulance to carry
wounded to sofely, as in demonstration obove

“Serubbing" in preparation for surgery is a rite
in the field (right) just as it is in spotless clinics

for the United Nations,” Dr. Emerson
Crosby Kelly of Albany Medical College
declared in a General Electric Science
Forum address.

But long before the surgeon even sees
the wounded man-—long, as battlefield
medicos now measure time—he has been
given first-aid treatment 1o overcome
shoek and infection, both of which elaimed
many lives in World War I. Blood plazma
reduces or eliminates shock; the sulfa
drugs combat infection. The third medical
weapon is speed.

A wounded soldier may easily be given
first aid in 10 minutes, and be on an oper-
ating table, under the knife of a surgeon
famed in eivilian life, within half an hour.
And speed of this sort saves lives,

Medical men go into combat with the
fighters, though “armed” only with a Red
Cross insignia. They march up with the
infantry; they hail out
with the paratroops; their
foxholes are as advanced
as any in battlegrounds
like those of New Guinea.
The enemy doesn't al-
ways see that little Red
Cross armband; he
doesn't always choose to
see it, Medical aids may
be wounded as quickly as
any other soldiers.

They are the advance
guards for dressing sta-
tions that may be only 50
yards from the trenches.
They spot the wounded,
apply first aid, jab a flag

Mule-carried liter designed
for a Field Artillary outfit

AUGUST, 1943
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On inland streams, wounded may be transported en “boneas,” native beats

or bayonet into the ground to guide the
stretcher bearers, then crawl ahead to re-
peat the procedure with another injured
man. The stretcher bearers tag the wound-
ed man and take him to nearby field dress-
ing stations, which often are portable hos-
pitals themselves.

Stationed there are heroes as yet un-
sung, but whose deeds will be indelible in
the records of this war. They are the doc-
tors who give the initial quick treatment—
under orders to stick to their posts no mat-
ter how the battle's tide may turn. If the

enemy scores an advance,
these minions of mercy
may be captured or
killed; no matter: their
task is saving others'
lives, not worrying about
their own.

The field dressing sta-
tion is the first stop in the
medical assembly line.
Here a field casualty eard
is attached to the patient,
showing the general na-
ture of the wound and the
time it occurred. From
there, patients are moved
by stretcher or ambu-
lance to the next stop, the
classification post or
clearing station. Here the
wounded are separated
according to the serious-
ness of their injuries and
the urgency of treatment,

They may next be moved by ambulance
convoys to one of three types of hospitals:
the surgical hospital for men needing op-
erations quickly; the evacuation hospital
for nonsurgical cases and movable surgical
cases; and the convalescent hospital for
men who will be able to return gquickly
to the front.

There may be a final move in the trek
to recovery. Some few men needing long-
er care, or more specialized care, may be
sent all the way back to the United States.

Probably no medical men would wish to

Clese at hand when accidents occur, Medical Corps men apply a splint to a soldier's broken leg in maneuvers
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say which of the three—plas-
ma, sulfa drugs, or speed—
gaves the most lives. But
these three, along with better
initial training for the troops,
are accomplishing a recovery
record with which the World
War I rate cannot compare,

In that war, between seven
and eight percent of Ameri-
ca's wounded died. In this
war, of the men wounded on
Guadaleanal—exclusive, of
course, of battle deaths—
fewer than one percent died.
Only five percent of the men
with abdominal wounds died;
last war between 70 and 80
percent did.

America’s experience may
not exactly parallel Russia’s,
but it is safe to predict the

overwhelming number of
wounds will be caused not by
bullets but by shrapnel and
shell fragments. In World
War I, 50 percent of the
wounds were so0 caused; in
Russia in this war 95 percent
are caused by shrapnel and
fragments.

Shock, the wounded man’s
first peril, is a disorder of the
blood stream, in which the
body tissues apparently ab-
sorb the blood's natural plas-
ma. To prevent this, a trans-
fusion is often given right on
the field. Every pint of civil-
ian blood donated potentially
means a soldier’s life saved.

Infection is the second per-
il, and to prevent it every sol-
dier in battle is supplied with
field dressings and an enve-
lope of the new sulfa drugs
which he himself can dust

AUGUST, 1943

Litters on log rofts ore propelled ocross streams by men swimming

Saldier is removed from a bicycle litter to a bus bearing Red Cross
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Mot above pack holds 50 pounds of medical equipment

into his wound if other help is not imme-
diately at hand. First-aid men who will
probably be at his side in a few minutes
will also be supplied with the sulfas, per-
haps in pills for the patient to take orally
before he is moved.

British authorities believe
the sulfas are so miraculously
effective because they “de-
ceive” the body's bacterial
enemies, The bacteria appear
to mistake the sulfa drugs for
a chemically similar, vitamin-
like substance which the bac-
teria need for growth. When
the bacteria consume the sulfa
instead of the wvitamin, their
growth is inhibited, and the
blood's white corpuscles more
easily overcome them.

Whatever further impact
the sulfas may have on medi-
cine, the Army has learned
they decrease remarkably the
number of wound infections,
allow the patient more com-
fort and promote rapid heal-
ing and shorter hospital terms.

Stretchers are used to portage supplies
over rough terrain to a farward post

44

It is not unusual for front-line hospitals
to combine medical specialties that before
the war were rarely assembled anywhere
in the world. Teams of specialists, experi-
enced surgeons with thelr own assistants,
anesthetists, nurses and orderlies, make up
the staffs. One team may operate on men
with chest injuries; another on those with
abdominal injuries, and so on.

Thus America's wounded have advan-
tage of not only the finest equipment but
also the best techniques. Anesthetists may
use the old standby, ether, spinal anes-
thesia, or the new intravenous anesthetic
which usually puts a patient into a deep
sl before he can count ten. Splints of
endless variety are at hand; tannic acids
for burns; compound fractures may he
treated by the “Orr-Trueta method,” first
used in the Spanish Civil War. In this pro-
cedure the fracture is cleaned, sprinkled
with a sulfa drug, and the broken member
is encased in a plaster cast, not to be dis-
turbed or changed until healing and union
have taken place.

Other technigues include treatment for
everything from poison ivy to severed
nerves. Upwards of 15 percent of all cas-
ualties in army camps of the southeastern
United States are caused by ivy poisoning.
An extract from the ivy itsell, injected into
the muscle of a poisoned soldier, has been
found to give quick relief and avert long
hospitalization. Severed nerves are actu-
ally being rejoined by grafting sections of
other nerves between the broken ends, and
joining the graft with gum acacia “glue.”

Land transport of the wounded may be
accomplished by stretcher bearers, don-

i ot
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keys, horses, camels, elephants, carts roll-
ing on hmycle whee]s normal-sized ambu-
lances, huge vans carrying 20 patients, or,
in swampy territory, amphibian tanks.

If the battle area itself is too limited, or
utherw%e ulflsmtteaii to accunnnndate a Kelﬁ;
uippe 0spl gir transport whis
farquuf:ded men to hospitals elsewhere.
Guadalcanal’s hospital was on another is-
land several hundred miles away, acmrcl-
ing to Admiral Ross T. McIntire, the Navy’'s

surgeon general, who dlso revealed:

ital planes are taking off at regular
mterm frum the battle zones. The net-
work of flving ambulances embraces an
area 2,000 miles in diameter in the battle
areas of the Pacifie.”

Surgeon General James Magee of the
army reveals that on occasion seriously ill
—not wounded—men are fHown from dis-
tant places back to the United States by a
series of airplane hops, without stopping at
hospitals en route. Several were flown
from Karachi, India, a distance of about
15,000 miles,

In the jungle, whole portable hospitals
may be carried to within half a mile of the
front. From these, patients are generally
carried on litters to the clearing stations.
The hospital may loock as rough as the
country—but it's safe to say the {reatment
equals or surpasses that to be obtained at
the most expensive clinics at home.

By the end of 1943, an estimated 53,000
doctors will be serving with the armed
forees, This will compare with about 70,000
left at home. The figures mean civilians
will have to learn to avold imposing on
doctors for trivial ills, and will have to ex-
pect some delays. That is a sacrifice civil-
ians can make for victory—not to be com-
pared with a soldier's possible sacrifice of
his very life,

And wherever the battleground, the doc-
tors in American khaki will still be saving
soldiers’ lives with the best medical care
in the world.

cut A yAa35
Flexﬂ)le Stretcher Serves

As Sling or Litter

Straps hold patient when litter is usad os a sling

Designed especially for use where rigid
stretchers are inadequate, a flexible
stretcher, made of heavy cotton cloth, has
rope sides threugh which poles may be
threaded for rigidity if desired. Equipped
with a headpiece of metal tubing and a

lywuod footrest, the stretcher readily

ds into a compact bundle. Straps hold
ﬂpahent firmly, and the unit may be

as a sling.
T AEA

]eep Pulls a 25-Seat Trailer Made of Lumber and Pipe

< P

e L

AUGUST, 1943

With only salvaged ma-
terials, men at a Florida air
fisld have solved their
transportation problem by
constructing a personnel
trailer capable of carrying
25 persons, It has automo-
bile wheels, and the re-
mainder of the body is
made of wood and pipe. It
is mainly used to transport
visitors who come to the
gate without their own cars.
Motive power iz a jeep.
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Chuck S“gh l;l: Hn“nn:l. M]ch., nuﬁnﬂul waler ski cl-nnmpian, grnhs
bite of lunch and reads poper s he rides six-inch “jitterboard"

-:,f,. a '};? j’f
s EASY

Water :kiing, newest ogquatic sport,
has few equals for spine-tingling
thrills. Abeve, skier sails thraugh
air affer taking jump while compan-
ion rides alongside.  Skier grosps
wooden hondle of 100-foot tow line

Abaove, riding on one ski, the
champion hangs onto tow rope
with free foot while helding
other ski in hands over heod

Skier ot left nearing woter as
he completes a 45-foot jump.
Falls are seldom serious for
rubber shoe laces release skis

POPULAR MECHANICS



Right, while one skier takes
jump, the other performs oll
the zigzag turns and fricks
of Alpine expert. Speed of
tow boot is about 40 m.p.h,

Below, bending bockward,
his hands gripping woeoden
handle of the 100-foot tow
line, Chompion Sligh shows
the correct farm for o jump

Clegring five-foot jump ramp (right)
tokes skill and perfect bolance. The
ramp is 24 feet long with one end in
waoter—skiers hit ramp ot 30 mp.h.

Quartet (below) performs o stunt not
recammended for beginners. Men in the
lead rides aquoplane while tweo on skis
hold bar an which fourth man dees turn
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Twenty-Five-Ton Carvdziz{lg

Hewn From One Log

Model shows relative size of mammeoth, 25-ton statue

Paul Bunyan, mythical woodsman whose
prodigious feats have been the topic of log-
ging-camp yarn spinners for generations,
and his equally fantastic blue ox, Babe,
are the subjects of the world's biggest wood
carving, a 25-ton effort fashioned from an
18-foot Sequoia log. Work by the sculptor,
Carroll Barne fw was
uncomple when he was inducted irfto

the Army, but he intends to finish it whed

the war ends,
— . 347
Opaque Glass-Wall Radiators

Slated for Post-War Homes

Ifames of the future may have sliding
glass partitions that chp. be made opaque
or transparent at will, and that may be fit-
ted with artistic metallized decorations
},lh-uuglh which ele::hricity xﬁuuﬁlepussdm

eat the room, according to Dr. xander

i 2 University of Pittsburgh,
By sandwiching light-polarizing material
in glass, then crossing two plates in a dou-

48

ble-wall construction, an opague partition
would result. When one of the plates slides
back, the partition becomes transparent,
permitting light to stream in. As to the
“radiators” in the walls, Dr. Silverman
contends that a room at 60 degrees, insur-
ing uniform radiation toward the hody
from all sides, would be more comfortable
than today's home at 70 degrees or higher.
Almost all reflected light glare from such
a glass interior could be eliminated by the
recently developed treatment of sheet glass
to produce thin etched films only about a
molecule thick. i

/13

Magnetic Grip Holds Vﬁ:rk
In V-Shaped Jaws
Designed to hold iron or steel work of
round or rectangular ecross-section, and
also irregularly shaped pieces, a magnetic
block, operated without wires and said not
to heat in operation, has V-shaped jaws.
When the control switch is tume:F on, worlk
is held in the V, and if the block rests on a
magnetically conductive surface, the block
and work both will adhere to that surface.
The switch control directs the “pull” of the
magnet. When it is turned on, magnetic
flux passes through the V and through the
work held in the V, as well as passing
through the base of the block, thus making
it adhere to the conductive surface on
which it rests. When the control is in off
position, the flux completes its circuit with-
in the block, and the work and block itself
are accordingly free. Holding power of the
magnet can be regulated by giving the
control only a part turn,

Gowging work in mognetic block, alse shown in inset
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ere CrawI and Dizziness Test arden Sﬂabees

i

Heavily burdened Seabees practies wire erawl, above;
right, walking wire-mesh bridge over rugged terrain

Navy construction battalions, the re-
nowned Seabees, are given a toughening
course similar to that provided Army shock
troops at an eastern naval station. Bur-
dened with their rifles and combat helmets,
the Seabees are required io perform an
acrobatic wire-erawl in one phase of the
training, which prepares them for emer-
gency crossing of a stream or similar dif-
ficult terrain. In another test, the men walk
a swinging wire-mesh bridge, strung 30
feet above the ground. Besides acquaint-
ing them with an emergency method of
bridging otherwise impassable ground, the
swinging bridge tests their reaction 1o
heights, because the mesh of the bridge j
permits them to see the ground below. A
LR k] - - - - ‘j f‘rqj—_
Auxiliary Fire-Fighting Truck Is Converted Delivery Car

Fleets of self-sufficient fire trucks stand firemen to the scene of a blaze in the event
ready to whisk San Francisco’s auxiliary of an enemy air raid. Many of the trucks
are of a type familiar as retail de-
livery cars, maneuverable in traf-
fic, with sliding doors to assure
easy access and curb-height
floors and low bodies to make re-
moval of eguipment easy. Air-
cooled engines eliminate the dan-
ger of freezing, Equipment in-
cludes a pump capable of pumping
500 gallons a minute at 120 pounds
pressure; 500 feet of 212-inch hose,
a 22-foot extension ladder and a
14-foot roof ladder, and two 12-
foot hoses of 4-inch diameter with
which the pump could suck water
from a main, a cistern, a swim-
ming pool, or from the bay.

Truck type familiar as a delivery ear

% '};rriu —nuuninqr ﬂ?r}m-n’: wuqa;:ntqg
Clrrefeti, Ohcs.

AUGUST, 1943



'i‘:Fn E

Current war movies contain up to 75 percent amctual combat scenes, though this was filmed on the lat

HE MOVIE director and his friend had
finished the preview of a new war
picture.

“It's wonderful what vou people can do,
the friend exclaimed. “That naval battle
was remarkable, I suppose it was done
with tricks and miniatures, but it was
mighty impressive.”

“Tricks! Miniatures!” the director re-
torted. “Man, I'll have you know that we
._%;nust lost our lives getting that scene.
* Those airplanes overhead
were real Germans and
those bombs were the
real thing. We've stopped
flln‘ung make-believe
battles.’

The director was not
entirely correct ause
technical excellence often
demands that a battle, or
parts of it, be fought in
make-believe for screen
purposes. But some of the
war pictures being made
today run upwards of 75
percent of footage made
in combat. Practically all
of the current war pic-
tures contain material
filmed during battle.

For “Corvettes in Ac-
tion,” Universal put a

Antiaireraft mochine gun at Uni-
uﬂw[ I'I'Illd, of wbq:l and serap

50 s 23y,

camera crew on a Canadian corvette in the
North Atlantie, which was credited with
sinking four U-boats while they were
aboard. Jim Havens of Twentieth Cen-
tury-Fox was on a warship outside Pearl
Harbor the “day of infamy,” and scenes he
recorded that morning appeared in “To the
Shores of Tripoli.”

For its corvette picture, Universal
brought back 70,000 feet of film, showing
torpedo tracks in the water, German bomb-=

POPULAR MECHANICS



ers plunging into the sea, rescues
of pil-smeared seamen, and depth
charge explosions—a sight movie
technicians can't duplicate be-
cause there is a certain prelimi-
nary sparkle in the water, fol=
lowed by miniature geysers, that
precedes the upward rush of water
from a real depth charge hlast.
However, though there may be
room on a corvette for a camera
crew in war, there’s no room for
actors, and a film story needs ac-
tors to carry along the plot. So

-i'rohn_ﬁnndman. Universal's art
irector, created True-to-lile du-

plicates in Hollywood of parts of
the corvette. He built them up
from hundreds of photographs,
scaling measurements off from the
pictures and then laying out the
plans on drafting boards. In some
cases these drawings were en-
larged full size by photography
and then used as patterns for
building the sets. A corvette's
bridge, asdic house, deck, stern,
and engineroom were built at the
studin, A five-inch naval gun and
A0-caliber machine guns were
created out of wood and metal
serap, They don't shoot real shells
but they smoke and spit flames,
then recoil like real weapons.
These days, a sailor or soldier
at a training camp is likely to see

Fer “*Crash Dive,"” 20th Century-Fox used o
maovie sub in vivid underwater scene below

AUGUST, 1943

Teaching  octor=sailor
to fire a depth charge
thrower an seb, above

Universal's comeramen
spent months on a Co-
nadian corvette (laft)
y for octual war scenes
that could not be du-
plicated in a studic

al



Universal used full-scale plans to maoke its studio depth-charge thrower

a movie camera crew in action, making
films of things that are normally taboo to
photographers. But there is an officer with
the camera, picking out angles that won't
reveal secret gear, and besides, the film
will be censored before release. Most
branches of the service allow studios to
film action and background pictures to
make the films more authentic, provided
that there is no interference with opera-
tions or training. Thus 20th Century-Fox
spent some time at a New England subma-
rine base shooting scenes that give authen-
ticity to “Crash Dive,” and R.K.O.-Radio
made visits to a southern air base for ma-
terial used in “Bombardier.”

Here again, some scenes were needed
that were impossible to get in real life.

These included some

shots inside a bomber.

The answer was to rent

Paramount’s movie
bomber, a full sized set
including a bombardier's
compartment, cockpit,
bomb bay, and other
quarters. Sections of the
floor, roof, and sides may
be removed to provide
any camera angle desired,
and the whole set comes
apart in sections.
The set is true to life in
" all But a few secret de-
tails thdt only a bombar=
dier would be likely to
notice, Even the moek
instruments show the
speed, altitude, angle of
climb, motor revolutions,
and so forth, that arve
needed for the scenario.
The dials are hooked up to an offstage con-
trol board where a technician manipulates
them with rheostats.

No one is going to crash a bomber, ei-
ther, just to make a motion picture. Such
scenes are usually made with models eon-
trolled by wires and that have “break-
away" wings that collapse. Squibs in the
eabin or engine nacelles can be ignited to
give the effect of fire.

Sometimes a war picture is assembled
from odds and encls that seem to have noth-
ing in common. “Aerial Gunner,” put to-
gether by the Pine Thomas organization,
consists of parts that were fitted like a
jigsaw puzzle.

After the plot for the picture was decided
upon the company began to hunt for things

Bomber “at rest after a belly landing” iz really undamaged and resting on its wheels in a pit. To get erackup
effect for R.K.O,, bent props from old wreck were installed, and dirt was heaped around its nose and naocelles
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that would fill their needs.
Some newsreel footage of
actual bombing operations
was snapped up, as was
another newsreel, one of
the last to be brought out
of Japan, that showed a
Zero in combat maneu-
vers. Some of the other
scenes were made in Hol-
lywood, and the balance at
an aerial gunnery sc

in Texas. One shot, show-
ing a gunner on a bomber
shooting down a Zero, was
achieved by making a
close-up of the gunner,
then double printing that
film with some of the Zero
newsreel material.

One of the reasons why
war pictures are so popu-
lar now is because so many
people have relatives in
the service. True-to-life
motion pictures are one
way by which the folks
back home can see and
understand the conditions ;
under which their men are 98 =~ = o
fighting. Even those parts e R ST,
of films that are made in  p.glistic battle scenes for 20th Century-Fox's “Immortal Sergeant.” Above,
Hollywood are accurale movie tank moves between bomb explosions That are carefully controlled
because they have been  dynamite chorges. Below, ground-strafing plane scene was shot on desert .
supervised by technical i
experts familiar with the | |
seenes involved. In some
cases the technical ex-
perts are men who have
just returned from battle.

War is causing Holly-
wood property men to
think up substitutes for
some of the materials they
used to use for pictures.
Instead of actually scat-
tering a truek load of eggs
over the highway when
the script calls for wreck-
ing an egg truck, the prop
men call on neighboring
restaurants to save their
broken eggshells for a few
weeks ahead of time. The
broken shells are just as
realistic for the picture as
if the truck were loaded
with fresh eggs. German
sausage is off the market
yvet the script of “Hitler's
Children” ealled for some.
Beets,d trhinﬂned and sliced i
up and held together with .

a skin of cellophane, sub- w
stituted for it. i i
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Portable Elevator C

'I_:’ri;.fs caIflEd fin‘tt:: ﬁu
e roofs of ai e
;rmdirigible hangal'ls-P may
take their scaffolding
right along with them,
thanks to the develop-
ment of a portable, elec-
“.u . trically operated tele-
S scopic platform, highest-
3 reaching one yet built,
which rises 95 feet into
the air. With a minimum
height of 20 feet, the ma-

Y
j& platform base 15 feet
LS square, with outrigging

chine is mounted on a

v supports measuring 30

' ﬁfeet from one side to the

. 4 jother. Five telescoping
Hframes are .

Portable hoist is used to

-3' repair hangar roofs. Left,
) the hoist collopsed. Right,
\f. it risas high above roof of
T foctory where it was built

v 32,7

Pictures Teach Mat Holds to Navy Wrestlers

Harassed by a time
limit in the teaching of
varsity sports, Ray
Swartz, Naval Academy
wrestling coach, uses
stills from movies of aec-
tual wrestling matches to
show plebes at the acad-
emy the consecutive body
movements from the be-
ginning to the conclusion
of a hold. Pictures are 11
by 14 inches, and are set
at two levels, though hoth
are eye-high, Pictures
illustrating takedown
holds, or those from
standing position, are set
at higher level than those
illustrating holds on the
mat. Upperclassmen act
as tutors, using the sets of
photographs to teach the
sport on “mass-produc=
tion" lines.

Pictures show wresilers
proper holds. Top, ine
structor explains grip.
Bottom, pictures are at
two convenient heights
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Glider Carries *Narrow-Gauge” Arﬁ‘w ractor “

Airborne engineers, army shock
troops whose duties might be to
help seize and expand an airport
to facilitate the landing of follow-
ing troops, have as one piece of
equipment a midget tractor, small
enough to be carried in a glider.
In tests at an eastern airfield, the
tractor showed off its bulldozer
equipment, and its other adapta-
tions fitting it for such tasks as
grading runways or hauling heavy
machinery,

Among the items of midget equipment
furnished army's oirborne engineers
is this tiny tracter, fited with a bull-
dozer odaptation. It con grade run-
woys or houl heavy war materiel
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Prese

Watertight kits, buoyant ermugh
to act as a life preserver for a man
Lo

Seaman’s Buuvant First-Aid Kit Doubles as Lif

cast inlo the sea, are made large
enough to carry medical supplies,
cigarettes and compressed foods,
if desired. They are slung on a

rope long enough to pass over a
man's shoulder if the ship is aban-~
doned. In the water they will sus-
tain his weight, besides providin

first-aid equipment. The kits are
a bright orange-vellow, to mak
them wisible to searchers.

Watertight kir holds first-aid sup-
plies, cigorettes, compressed food,
inset. It is sufficiently huwunr to
sustain weight of o man in water

247 &
Nazi Half-Track Serves British as a Troop Carrier in African War

During one of the Brit-
ish successes over Rom-
mel in North Afriea,
Allied troops recovered a
huge ?Iisrman Mercedes-
Benz half-Track, in good
cperatmg mnﬂlhnn With
its Nazi insignia removed,
the lumbering vehicle
was speedily put to work
hauling 8th Army forces
into a new attack.

3 AN
=
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Captured Nazi half-track be-
comes British freop carrier
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" PLANTS

GROWN % ORDER_

A GRICULTURAL science is
4 & not only racing against time
to provide us with materials that
we are accustomed to get from
abroad; it"is helping to place the
continent on a self-sufficient basis
so that never again will we need
to depend so desperately on for-
eign sources for raw materials.
Rubber, of course, is our first
need. Some astonishing events
are taking place in this field and
there is a possibility that shortly
we will be able to grow all the
rubber we need right at home.
At present, guayule shrubs are
being widely planted and research
is being conducted on other latex-
bearing plants, including milk-
weeds, rabbit brush, dandelions,
and cryptostegia, This last is a
fast-growing ornamental bush

a6

296

Injecting colchicine inte stalk
of a young cryptostegia plant,
a potential source of rubber

from Madagascar that
flourishes in frost-free
latitudes. Break a small
branch and immediately
a globule of white latex
drips from the wound. It
is said that cryptostegia
can produce as much
rubber per acre as do the
hevea rubber trees of the
tropics.

What makes cryvpto-
stegia suddenly seem im-
portant is an event that
occurred last winter in
California’s Imperial Val-
ley. A freeze killed all
the shrubs in one test
patch, but none of the
cryvptostegia in an adja-
cent patch was harmed.
The only difference be-=
tween the two groups was
that the frost-resistant
plants had been treated
with a chemical called
colchicine, Quite prob-

Collecting lotex sample from
:r‘rplo;fpgia branch. MNotice

white fluid cozing from cut
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ably this new resistance
to cold will earry over
from generation to gen-
eration, widely extending
the area in which crypto-
stegia may be grown
commercially.

If that's the case, why
can't rubber trees receive
colchicine treaiment to
stand cold elimates so that
we could have our own
rubber plantations, say in
the Mississippi Valley?
That's a reasonahle pos-
sibility.

Plant scientists are
learning they can do all
sorts of odd things to
plants by exposing them
to new treatments. They
can reverse the secasons
and make summer-
blooming plants go to
sleep in the spring, to re-
awaken in the fall and
bloom during the winter.
They can create an arti-
ficial winter by applying
ice near the roots of a
plant. They can grow
heavily rooted plants en-
tirely in air instead of
keeping the roots in soil
or water. The roots dan-
gle downward in a dark
room in an atmosphere
that is saturated with wa-
ter vapor, a practice that
permits eloge ingpection

AUGUST, 1943

Above, cultivating young
eryptostegia plants. This
tropical bush transplant-
ed ta Califarnia and giv-
an @ colchicine treatment,
survived a freeze

Painting colchicine poste
on the stalk of a bonana
tree in an experiment af-
templing fo increcse its
resistance to cold, as was
done with cryptostegio

Crange pulp left after
removal of juice, pectin
ond other byproducts is
dried in the rotary kilns®
belaw, then socked and
sold os livestock foed
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Above, inspecting orange juice os it flows over illu-
minated glass plate. Vocuum pipes held by the in-
spectars eollect bits of pulp and zeed seen in juice

of the roots for studies of
root diseases.

Seeds have been bom-
barded with X-rays and
other radiations to alter
their heredity-bearing
chromosomes and thus
change the courze of evo-
lution. Only a fraction of
the seed that is treated
this way iz affected but
the new flawer shapes that
result seem to reproduce
indefinitely.

Chemical treatments in-

58

clude the application of Vitamin
B:1 which stimulates root growth,
resulting in rapidly growing
plants, Other plant hormones are
used for similar results, in some
cases increasing crop yields by as
much as 50 percent. Indole-acetic
acid is a root stimulant that works
miracles in transplanting or in
propagating from cuttings. A pat-
ent has been iszued covering the
use of a phyto-hormone such as
phenylstearic acid that causes fast
rooting in euttings from such trees
as poplars.

Right now the most promising
of the different chemical treat-
ments seems to be with colchicine.
This poisonous powder is extract-
ed from the roots of the autumn crocus and
induces genetic changes in plants or seeds
that are treated with it. Its most frequent
effect is giantism, producing giant flowers,
tall growths, and wide leaves. It may make
plants more drought-resistant or cause
them to bear earlier. All such character-
istics seem to be inherited from then on.
Seeds are soaked in a colchicine solution
for from half an hour to several days in
experimental plantings, or the colehicine
is mixed into a glyveerin solution and is
sprayed on the growing plants. In another
application it is mixed with a grease and
applied to stalks and branches. Itis a dead-
ly poison and must be handled carefully.

You can’t predict what the effects will
be when you treat seeds or plants with
colchicine or when you combine colchicine
and other chemicals and apply them to
plants. In one experiment in which the
treatment was mainly with plant hormones,
eryptostegia seedlings were grown to a
height of nine feet in three months. These
{Cantinued to paoge 156)

Left, upper end of giant vacuum tube used in rodia-
tion bombardment experiments. Below, test plantings
of cyclamen: plant at right had normal diet; center,
Vitamin B1; left, Vitamin B1 plus other stimulants
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Movies Give Illusion of Actual Flight in Trainer

Student pilots may be given realistic flight
training indoors, and in any kind of weather,
with the Soule-Rabkin preflight trainer, which
utilizes a moving picture strip, on which the
outline of the plane’s nose is silhouetted, so that
the student may actually see what the position
of the plane would be as he goes through the
various flight maneuvers. The illusion of actual
flight is heightened by the noise of a motor, that
increases in intensity as the throtile is opened.

Insiruments on a panel in
front of the pilot show the
true record of the maneu-
ver, and the cockpit is
equipped with a "mistake
counter,” an automatic
record of the errors the
student makes during his
“flight.” The counter,
however, by means of a
timer relay gives the stu-
dent three seconds to rec-
tify any mistake made
before the error is re-
corded. The revolving
scenic strip is inter-
changeable, and by this
means, makers say, any pilot may be fa-
miliarized in advance with a particular
terrain. The nose silhouettes also are in-
terchangeable, so that the student may be
familiarized with the nose appearance of
combat planes, as well as trainers. In ex-

Wallpaper Comes Ready Pasted and Machine

Brushes, paste, roller and tables—tradi-
tional paperhanging tools—are eliminated
with a wallpaper coated with an adhesive
base. The paper is machine trimmed and

Left, immersing strip of wallpaper in tub to wet the adhesive on back.
Right, unrolling moistened pu]ur en i‘!\l ﬂ“ and lﬂdll'ig Il inta Pllla

Picture strip with o
plane’s nese silhou-
oited, top, shows
student craft's reac-
tion to eontrals. Lefy,
a student in cockpit

ecuting a turn, the scenic strip moves
across the screen in front of the student, at
a speed in proportion to the steepness of
the turn, and when the controls are manip-
ulated to return the plane to even keel the

scenic strip stops. Z
574

rimmed

all the householder has to do is cut it to
fit the walls, submerge each strip in a tub
of water and then stick it on the wall. It
takes about 20 minutes to dry which allows
plenty of time for sliding
. the paper around to match
patterns. The even appli-
cation of the paste is said
to eliminate danger of
lumps, wrinkling and dis-

tools required are scissors,
tub or sink,
sponge, and a long string -

ready-pasted wallpaper is *
available in 24 different
patterns with borders and
ceilings.

€[ More than 624,000 pounds
of metal were recovered in
one year from ashes re-
moved from the boiler pits
at a General Electric plant.
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. 5. Navy photo

Mallets, hammers, wrenches—anything that will chip ice is put to waork
L) “:hki-m" a U, §. Coast Guard cutter on the Marth Atlantic patrel. Below,
2 loading depth charges sboard @ Coast Guaord ship ossigned to convoy duty

THE Japanese Zero,
blazing like a comet,
plunged into the sea. A
bedraggled little Nip av-
iator was seen to wriggle
out of the cockpit and
jump free of the fire,

“Hate to save that rat”
said the American officer
to the Coast Guardsman
in the crash boat, "“but I
guess we'll have 10"

And then added: “May-
be Intelligence can sweat
something out of him.”

“*Avye, aye, sir!” replied
the Coast Guardsman and
swung his rescue boat in
the dirvection of the Jap-
anese plane, which by now
had almost sunk.

The American crash
boat drew alongside the
Japanese flier and the of-
ficer bent down to pull the
struggling figure aboard.
As he reached to do so, the
Jap suddenly jerked a gun
from under his lifejacket,
shoved it into the Ameri-
can's face and pulled the
trigger.

By the grace of God, and
plenty of sea water, there
was only a dull metallic
click.

The Jap then put the re-
wvolver to his own brain
and pulled the trigger
twice in rapid succession,
but each time there was no
shot. Still attempting to
avoid capture, he dove for
the swirling propellers,
The Coast Guard cox-
swain speared him with a
boat hook and dragged
him aboard. Ashe contin-
ued to fight, the Coast
Guardsman banged the
ungrateful son of Tojo
over the head with a five=

‘gallon gasoline can while
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the officer clipped him on
the jaw.

This happened at Gua-
dalcanal—and is only one
of the many incidents
which prove thal the
“Coast” Guard no longer
bears a descriptive name.

Many are apt io think
of the Coast Guard as
some sort of seagoing
“home guard.,” Nothing
could be farther from the
truth. Since Japan at-
tacked the United States
in December, 1941, the
Coast Guard has seen ac-
tion in Guadalcanal, the
South Pacific, New Guin-
ea, Australia, Alaska,
Panama, the Caribbean,
the North Atlantic, Afri-
ca and Greenland.

The Coast Guard not
only carries on its peace-
time duties—such as en-
foreing navigation laws,
promoting the safety of
continental waters, keep-
ing check on icebergs,
protecting publie prop-
erty, supervising the an-
chorage and movement
of munition ships, and re-
moving derelicts and oth-
er obstacles to navigation
—bhut gets right in where
the fighting is roughest.

This has been true
throughout its long and
valiant history, The
Coast Guard has fought
side by side with the

AUGUST, 1943

Top, left, manning depth charges and gun on o sub-buster of the U, 5,
Coast Guard. Above, o "potate masher” depth charge is flung out in a
eloud of smoke from one of the Navy's PC beats, to wreck or blast to the
surfoce ony nea rby submarine. Below, feeding a gun on Coast Guard cutter
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Seamaon on yacht converted for patral sights unidentified boat

Navy in almost every war in which the United
States has engaged. Man for man, the Coast Guard
was the “fightin’est” branch of Uncle Sam's armed
forces in World War I. It lost a larger percentage
of men than did the Army, Navy or Marines,
Pearl Harbor found the Coast Guard ready. On
November 1, 1941, it had been transferred from the
Treasury Department (under which it operates in
peacetime) to the Navy Department. At that time
it had a total of 24,000 officers and men, 5,000 civil-
ian employes and nearly 300 vessels of all types.

K v

Other ships were under construc-
tion and planes were on order.
Since then the Coast Guard has
grown rapidly in size and strength.
But it was this small, well-knit
nucleus, and the skills and tradi-
tions developed in peacetime, that
gave it the fighting sock it pos-
sesses today.

One of the Coast Guard's most
important jobs always has been to
protect docks, factories and ware-
houses from fire and sabotage. Tt
was entirely fitting, therefore, that
a Coast Guardsman, John C. Cul-

Coast guardsmen man a variety of convert-

ed ships (above) scouting off the coaosts.
At left, a depth charge bursts astern of
an antisubmarine Coast Guard patral ship

len, seaman, second class, discov-
ored the eight Nazi saboteurs who
landed on a Long Island beach last
summer. A typical Coast Guards-
man who kept his wits about him,
Cullen gave the tip that resulted in
the capture and eventual execu-
tion of the German saboteurs
Without a doubt, he =aved the lives
of hundreds of American workers
and property totaling millions of
dollars.

In the Solomons, the Coast Guard
played a vital role in carryving men
and supplies from transports to the
beach. In the early days of the
fighting, when the issue was often
in doubt, the Coast Guardsmen
pitched in to help the Marines.
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Some manned their own
machine guns on beach
heads, others helped the
Leathernecks operate 5-
inch field pieces, and still
others grabbed their rifles
and charged with the Ma-
rine Corps infantry,

“The job at hand was to
shoot the Japs,” accord-
ing to Warrant Officer

ames D. Fox, of Union-
fown, Pa., one of the Coast
Guardsmen who saw ac-
fion with the Marines.
“The Guardsmen proved
they were as qualified for
that job as they were for
landing boats on the
beach.”

Another Coast Guards-
man who found adven-
ture at Guadalcanal was
Chief Boatswain's Mate
Vernon A. Suydam, of
Sayville, Long Island, N.
Y. He was one of the 12
Coast Guardsmen as-
signed to handle small
boats aboard the Navy
destroyer, Little,

“I was at my gun post,”
he says, “when two Jap
cruisers and three Jap

+ destroyers started shoot-

ing at us. They let loose
with everything they had
—blasting our stern gear
and bridge and knocking

out our controls so that the Little was mak-
ing crazy circles in the water,

“When the order to abandon ship came,
I hitched up my life jacket and jumped
overboard. There were seven of us in a

U. 8. Coast Guard photo

Both sailing ship end airplane help keep the sea lanes sofe for freight

by the stars.”

AUGUST, 1943

group. A Jap cruiser came by and strafed
us, wounding all but me and another,

“I took a wounded officer in tow and
started swimming, keeping my direction

Suydam swam for six
long hours before he dis-
covered that the officer
he'd been towing was dead.

“It was dawn by this
time,” he said, "I could see
land ahead but it was a
long way off. Twice during
the day American planes
flew overhead but they
didn’t spot me.”

All that day and well into
the next night, Suydam
managed to keep afloat.
Finally, 23 hours after he

(Continued to poge 152)
An ice-clad 83-feot patrel beoat
manned by reserve cadats of U. 5.

Coast Guard academy nears plift
to get supplies and ammunition
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in a high vacuum, sealed
Glant HD%Olds Huge Gear and St},?re{i in d]ﬂ? f?;}ndj_
tion, they last indefinitely
As It Changes Position without Vginz thelr ol
fectiveness as grafts, They
are rehvdrated before
use. When grafted, such
nerves are readily per-
vaded by regenerating
nerve fibers, much as if
they were living. With
another aid to the neuro=
surgeon, sleeves of fresh
or frozen-dried arteries,
nerve stumps can be
spliced without being
sewed together. With this
method, practically ideal
nerve regeneration has
been obtained, Dr. Weiss
reports,

Aircraft Factory’s
‘Centipede’ Is a
Wire Harness

Resembling a giant
thousand-legged bug, the
ignition harness which
simplifies the routing of
ctlu'renl; f.fn the 36 Spﬂr]ci
plugs of a Pratt an
Whitney Ancrait Double
Wasp engine is a time-
saver in the field. Besides
giving protection to the
2,000-horsepower motor's
ignition system, it also ,
makes the system more
accessible for repair.

Gears so huge that they dwarf
the machinery making them, vet
with rigid telerances and delicate-
ly machined surfaces, are an es-
sential part of the nation’s con-
struction for wartime. In one plant
a mammoth low-speed gear had to
be turned from vertical to hori-
zontal for completion of work. A
conveyor with its hook capable of
multi-ton loads held the gear
while other special egquipment
gently swung it to its new position.

3
Severed Nerves Mended

With Frozen Fragments

Fragments of nerves may be
stored for future use as grafts,
much as blood plasma is stored,
Dr. Paul Weiss of Chicago de-

‘es. Prozen at 150 degrees be- . .
low zero, Centigrade, dehydrated Multi-legged “insect” is ignition harness for aircraft engine
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Crash Boat Skims Over Eight Inches nf Water

Equipped with airplane-type propeller, and stub-
by wings thot enoble it to skim over shallow sur-
faces, this crash boat has made 55 miles an hour
in water only eight inches deoep. Right, clotoup
of craft; below, wings give it lift for skimming

U, 8 Army Alr Force photo

Rescue of cracked-up fliers in either
shallow or deep water is facilitated by a
new type of crash boat, whirled over the
surface by an airplane-type propeller,
which has skimmed at 55 miles an hour
through water only eight inches deep. It
-was built of salvaged materials by Maj.
Harry F. Bunze of the Army Air Corps,
operations officer at a Florida field, The
boat consists of two aireraft pontoons 19
feet long, spaced 7 feet, 10 inches apart,
and the radial engine turns a 6-foot pusher
propeller. Its two airplane wings have

been bobbed until they measure 6 feet.
The body is lightly constructed of wood
frames and battens and covered with doped
fabric. At speeds above 20 miles an hour
the wings give a noticeable lift that raises
the pontoons from the water, thus decreas-
ing friction and water resistance and in-
creasing speed. Standing still, the craft
requires a depth of about 12 inches, but at
ql throttle, only 8 inches. It carries a
crew of three and can transport an addi-
tional 1,500 pounds, which can include
first-aid, raft and other rescue Eqmpl/l?m
F'd

Air Mechanics Train in Fumes Protected by Gas Mas

If HltIer or Tojo de-
cides to use gas, the
army's crack airplane
mechanics are prepared
to go right ahead with
their work repairing
bombers and fighters.
Trained in chemical war-
fare, the hangar crews
can manipulate a gas
mask as easily as a screw-
driver. At the Blackland
Army Flying School in
Texas, the men train dur-
ing mock gas attacks and

-learn to don their gas
masks in a hurry and con-
tinue their particular jobs
enveloped in fumes, Mos

&,
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“YOU CAN DO IT BETTER

Sealing o rodie transmitting tube with a gas “flame throw-
er” in Westinghouse plant. Below, tapping a tank in synthetic B‘f D...._r' G“"‘!‘_’ EH‘“_'E
rubber factory; natural gos is converted into butadiens Director of Research

OWI photo Univarsal Qil Produets Compa ~ .
e : 9/ i 4,5‘327?3 F LS
L i ATU GAS one of tho
. : i ‘~ E

rich resources America has
come to take for granted. You nev-
er see it, so you forget about it until
a bill for cooking or heating gas
comes along from the utilities com-
pany with the reminder: “You can
do it better with gas.”

When they say that, they are tak-
ing in a lot of new ground. For
years natural gas was used mainly
for heating and generation of steam
and electrical power. But in recent
years research has put gas to work
in 2 much wider leleld than mere
fuel. Its hydrocarbons now are
converted into superior aviation
gasolines, lubricants, synthetic rub-
ber, explosives, acetyvlene, anaes-
thetics, plant life promoters, plas-
tics, solvents and many other chem-
ical derivatives,

Natural gas is consumed at the
rate of over 2.6 trillion cubic feet
per year, The United States has
proven reserves of 85 trillion cubic
feet and another 85 trillion as po-
tential reserves. Yearly consump-

F 1 & -‘ i Y l."".‘...\,‘ a - e ... e,
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tion of natural gas is equiv-
alent in fuel value to 100,-
000,000 tons of coal or over
500,000,000 barrels of fuel oil.
In the Axis ecountries,
methane gas is a widely used
substitute motor fuel. There
are over 107,000 compressed
gas (methane, ethane, pro-
pane, butanes) propelled mo-
tor vehicles operating in
continental Europe, which
conserved about 2,300,000
barrels of gasoline for military
use. Compressed gas is sold
at filling stations exactly as
gasoline is sold here; it is un-
der pressures up to 5,000
pounds per square inch in
steel cylinders that are at- : :
tached to the running hpard  Wetnshouse phola
or under the floor of the ve- Organic chemists turn gos from the earth into @ variety of plas-
hicle, Ital}r hazs been operat- tics. These tough plastic liners fit inside Yonkess' stesl helmots

ing many buses and trucks Fruit ripening is hostened by feeding gos inte tent enveloping the
and even a number of loco-  yee (left). Balow, o gos well gees on o roampage, out of contral

T g e nee
= |

ne

s
i

motives on methane gas; this
looks like a desperate meas-
ure, since it requires on the
average about 135 pounds of
steel alloy for each evlinder.

The products of fermenta-
tion of sewage are also used as
a source of methane gas in
Germany, and methane {from
coal gas runs molor vehicles
in many European cities,
Many coal hydrogenation
units produce gasoline as well
as gases. In the United States,
too, there are more than 25,000
buses, trucks, tractors and
power shovels burning com-
pressed propane and butane,
One truck company has ligue=
fied butane functioning in a
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The wheel is the mixing valve ot end of the notural-gas pipe
line from Texas to Chicage, where manufactured gas s added

dual role as a refrigerant for fruits and
meats and as motor fuel for the truck after
the cooling has taken place.

Hydroearbons present in natural gas are
methane, ethane, propane, butanes, pen-
tanes, hexanes and heptanes; the first four
are gases, the rest are liquids useful as
gasoline,

Propane, which is read-
ily available and has a
high octane wvalue, has
been suggested as a fuel
for breaking in aviation
engines on the “test
block,” thus saving the
100-octane liquid fuels
for fighter, bomber and
cargo planes. Other uses
for propane which have
gained wide commercial
application are as refrig-
erants and solvents in re-
fining lubrieating oils.

Isobutane and isopen-
tane from natural gas are

Shining up the noses of “Boston™
bombers at Douglas Aircroft foc-
fory. These transporent plasties
can be made from notural gas

68

important in the production of av-
iation gasoline. Normal butane is
converted into butadiene—a prin-
cipal base of synthetic rubber—in
one or two stages by catalytic
means at high temperature.

From a motor fuel standpoint,
hexane and heptane are practical-
ly worthless. Heptane has a zero
octane rating, hexane about 23,
But by changing their molecular
structure the chemist can convert
them into benzene and toluene,
vital elements in high explosives.
And one of the end-products of
benzene is used in the synthetic
rubber, Buna-5,

More than 100,000 barrels a day
of normal butane are available
from natural gas. If this were used
just for butadiene, it would satisfy
the entire butadiene requirements
of our present synthetic rubber
p]'{lgl‘a]ﬂ.

Thickol is another type of syn-
thetic rubber, and one of its con-
stituents is obtainable from the
hydrogen sulfide in natural gas.

Under high temperature condi-
tions, natural gas or its products
yield acetylene, which is used to
produce the synthetic rubber,
neoprene, and is also the base ma-
terial for nylon. Hitherto, acety-
lene has been produced by the
action of water on calcium carbide, the lat-
ter a product of lime and coal in electric
furnaces requiring high power. Now nat-
ural-gas plants are being installed to pro-
duce acetylene at lower cost,

Germany uses a four-stage chemieal
process to translate acetylene made from

POPULAR MECHANICS
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calcium carbide into butadiene.
Neoprene rubber is made [rom
acetylene treated with hydrochlo-
rie acid.

The world's natural rubber pro-
duction for 1941 was about 1,675,-
000 long tons, of which the United
States imported over 800,000, The
United Nations have lost over 95
percent of the world’s natural rub-
ber sources, and Russia lost two of
its synthetic rubber plants in the
Ukraine,

Rubber is required in ever in-
creasing quantities by both the
fighting forces and necessary ci-
vilian users. A medium sized tank
requires 500 pounds of rubber,
small pontoon bridges 1,000
pounds, the gasoline tank alone of
a Flying Fortress requires 300
pounds of bullet-sealing rubber
while a large bomber uses 1,250
pounds; gas masks take .75 pound,
and battleships 75,000 to 150,000
pounds. Hundreds of vital prod-
ucts need rubber—blimps, bar-
rage balloons, rubber boats, rafts,
life vests, hospitals, ete. It may
well be that even the 1,106,000
tons of synthetie rubber per year
recommended by the Baruch com-
mittee will be too low for. United
Nations' requirements.

Iz the synthetie rubber product
equal to the natural? Ingeneral,
it is'at least equivalent. Tt is su-

ii¥ {Continued to page 148)

gl v . .

Miles of pipe lines ot a Stondard Oil of New Jersay refinary.
Crude oils and notural goses are essentiol in the production
of our super-oviation fuels. Below, on overlond pipe line cors
rying nateral gas takes to o suspension bridge to cross a river
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Canada Charts Craft Offshore by Models on Map

From reports received
hourly, day and night,
movement of all eraft off
Canada's coasts is re-
corded and mapped on a
huge wall chart, to as-
sure that none but friends
or allies approach the
dominion undetected.
Telephoned reports make
it possible for the chart-
ing crew to ascertain the
whercabouts of any craft
at any given moment, and
also to chart its progress
through the zone of op-
erations. A glance at the
wall map makes it imme-
diately apparent what
craft are where, since the
charting is done by means
of pin-up models that are
impaled on lined-off sec-
tions of the big map, and
Jnoved as the vesse itself
' 'Ih{"‘. es.

& Hostile eraft cannet
A expect to approach o
.Conadian coast paint
without detection. A
; {H wall chart plots the

% . course of all craft in

| W the zone of opera
%, 3,

Inspectors Peer Into Gun Barrels With Optical ‘Borescope’

i
}1‘ With a technique i
whose principles] B
were borrowed from 1\
the medical profes-
M, sion, Pontiac inspec-
tors examine every *
inch of the barrels of .
J 40 -millimeter guns™
\g} for material or ma-

chining defects with
a “borescope,” an op-
tical gauge that per-
mits the inspector to
view the barrel's in-
terior under a strong
light. Such examina-
tions once were at-
tempted by feeler
gauges.

[ Doormats of wood-
en links are offered
as a substitute for
those formerly made

£ Replocing the slow, tedious inspection of gun barrels by feeler gauges, the in-
of rubber or steel, spector views the interior of the barrel under strang light with a "borescope”
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-Plane ;ﬁ r‘f/al Turns

Planes damaged in war
over Europe arrive ot
an AIEﬂriq.__t;ﬂn re-
pair shep fo be built
over and sent bock to

work as RCAF tfrainers

Mew wings for veter-
ans of dogfights in
Europe are designed
{right). Repairs are
made an any type of
plane and any paorts

AUGUST, 1943
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“Scrap” Into Scraf:v'],;;g'é

Wrecked in creckup or
combat, (abave) plancs
are shipped from over-
seas zones of combat,
Often wings are near-
ly shat off, or noses
smashed, but in abaout
thres weeks of "“foce-
lifting” they emerge,
almost as good as new

Wamen work aclengside men to keep
lings of rebuill planes meving, as the
waman mechanic above, putting finish-
ing touch on fuseloge, demonstrates.
Left, & single-motered eraft is given a
nose-to-tail  inspection h:f mechanics.
Such repoirs take the lood off produc-
tion lines producing new planes by pro-
viding "'reborn’ ones to oct as troiners.
Plants engoged in producing new
p!anes can devate mare effort o mak-
ing combot croft for use overseas
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TAKE CARE 5YOURSE ¥

Scl:lnd from behind, officer twists body to one side and elbow |nmm&d into attacker's midriff poralyzes him

IF YOU should have the misfortune of finding W an intruder jams his foot into the doorway,
a gun jammed into your back some night kiek him on H'-m. shin and jump on his instep, or
with the harsh command to “Stick ’em up!” (belew) crack his arm across sharp edge of door
what could you do? 0 STy

You could submit and be robbed, of course,
or you eould turn around and fight, possibly
getting shot for your foolhardiness,

Or you might step to one side, take the gun
from the stick-up artist, and knock him out
with it,

As easy as that? Yes, and no. Officer Jack
Sergel of the Los Ange!.es Police r :
is going to show you how, but it won't be easy

. until you become letter-perfect by practicing
with a friend.

Sergel has made a hobby of personal combat,
everything from boxing and wrestling to the
knife throwing of Latin America and “la savate”
of France. He knows how the Chinese use their
fists, fingertips, knees, and elbows in the “sick
kung foo" combat drill, and he is one of the few
Caucasians who have attained the rank of sec-
ond degree black belt in Japanese judo. Judo
is a modern school of jujitsu that eomhines the
best features of the 16 other jujitsu systems.

Knowledge and skill take the place of
strength in jujitsu. You keep your adversary
turned away so that he can't reach you, and
you control him by keeping him off balance
and by applying simple leverage grips. You
rarely move toward him and you take advan-

tage of his own forward rush to bring him down.
T2 POPULAR MECHANICS
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Pivet from hips spins ottacker inte the air

Jude requires skill rather than strength as girl here
proves by spinning heovy man over her shoulder to mat

An experienced judo fighter can do
more with a shrug than an untrained
man can do with great exertion. He
can control an adversary without
harming him, can painlessly make
him unconscious, or can break an arm
or kill him. Some of Sergel’s advice
is based on jujitsu tactics,

Let's start with a fairly easy ma-
neuver, Suppose some one jumps you
from behind, pinning your arms to
your sides. Thugs who attack women
often use this approach, throwing one
ATrmm arcrund hE‘l' hﬂd&’ eIl Ore hanﬂ
across her mouth to prevent outery.,

A woman who has practiced the
defense of this attack so much that it
becomes instinctive will find that
she has thrown her attacker to the
ground almost before she realizes
what has happened. An untrained
woman wastes her strength, and pos-
sibly chokes, trying to remove the hand
from her mouth. A trained woman forgets
her mouth. First, she squirms her body to
one side, the side that gives her the most
room. Then she jabs an elbow with all her
strength into the unprotected stomach of
her attacker. This blow to the solar plexus
starts to double him up. Then she stoops
forward from the hips, possibly dropping
to one knee, and uses her hips to pivot the

AUGUST, 1943

attacker’s weight into the air and down in
front of her. She may have been able to
reach one hand across her chest and grab
the thug's shoulder. This helps her throw
him forward with a crash. Then she may
run, or she may stamp on him with her
sharp heels.

Will this maneuver work? It will, with
practice. Even a small person has surpris-
ing strength in his legs and thus can pivot
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When attacked from behind by
armed man, raise arms part way

heavy weights across his
hips. It is best done rap-
idly, but vou should prac-
tice slowly until vou ecan
do it surely. Don't jerk
from one part of the ma-
neuver to the next. The
smooth rhythm and tim-
ing that comes with prac-

Practice this one with a friend, having him
point the gun toward different parts of your
back until you can handle it in any position.
Rehearse slowly until you become automat-
ic. When you become proficient it will no
longer be necessary for the gun to touch
you. As you whirl around, your hands are
coming down ready to reach for the gun no
matter where it is. Don't be afraid that the
thug will have time to shoot you while you
are pivoting. You will be out of the way
before he can re-aim it,
- -This maneuver demands
smoothness and econ-
omy of motion—and
weeks or months of
practice.

Suppose someone
comes at you with his
left arm up on guard,
possibly with a knife in
his right hand. You can

tice are important. Be
rough only in an emer-
gency; “pull your punch”
when delivering the el-
bow blow in practice.
Disarming a man with
a gun or knife pointed at
yvour back is more com-
plicated, takes more prac-

Spin out of line of fire, hiting
gun aside with right hand, left
hond poised to grosp weapon
by the butt fo make it harmless

Gun is seized across the hammer
with fingers streiching across
attacker's fist. MNext, "wictim™
takes gun barrel in right hand

tice, but is just as effec-

tive, Whether or not you

are commanded to raise your hands, raisze
them part way. Then whirl suddenly to the
right. This pivot takes you out of the way
of the gun barrel and gives you a chance
to grab the gun with your left hand. Seize
it across the hammer, your fingers stretch-
ing over the other man's fist. Now grab the
barrel with your right hand, palm up.
Twist the muzzle toward the attacker's
body. Turning the gun in this way doubles
up his right wrist and weakens his grip on
the gun. Shift the grip of your left hand to
hald his wrist in this bent position, pull the
gun free with your right hand, and while
still controlling him by your grip on his
right hand, deliver a crashing blow at his
head with the gun butt.
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throw him face down or snap his arm,
which ever you wish. So, in practicing this
one, always do it gently. When the attacker
comes toward yvou, left arm out, grab the
back of his left hand in your left palm.
Now twist his hand down and to the left,
doubling up his wrist. At the same time,
push his left elbow up with the heel of your
right hand. He is at your complete mercy,
for you have turned him away so that he
can't touch you, and leverage on his arm
will make him do anything you wish. Use
a little more pressure and step to your left,
He automatically sprawls face downward
_in the dirt.

In his work as a police officer, Sergel is

occasionally attacked by a dog. He's never

POPULAR MECHANICS
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been bitten and he has
never harmed an attack-
ing dog. He shoots his
left hand over the dog's
head, grabbing it high on
the neck. The dog raises
his head to get at this arm,
giving Sergel the chance
to drive his right hand,
thumb and fingers ex-
tended, into the dog’s
neck. A little pressure
straight back with the
thumb and fingers into
the blood vessels at each
side of the dog's wind
pipe puts it to sleep for a
few minutes.

Sneak thieves like to
snatch purses and pack-
ages, and the best way to prevent that is
to carry your bundle under a doubled-up
arm as if it were a football. Other kinds of
robbers open your car door and hop in
when you are making a traffic stop. The
obvious prevention of this is to keep your
car doors locked. If vour car has a running
hoard and a thief jumps on it, you ean do
just what a school teacher did under those
circumstances. She jumped her car ahead
in low gear, then jammed on the brakes,
catapulting the thief to the pavement. Then

il

P

Gunman's wrist is doubled back,
and gun now points at him. A 2
wrist grip makes gunman's hand W
powerless, victim now is attacker - g

Weaopon is wrested from the gun-
man’s hond, and erstwhile victim
delivers a blow at attacker's head,
retaining paralyzing grip en wrist

AUGUST, 1943

When attocked by a dog, feint with left hand over its head, and grasp @t
high on the neck; pressure of other hand on its windpipe puts it to sleep

she backed over his recumbent figure, and
sat there, blowing her horn for help.

The intruder who rings your doorbell,
plants his foot in the doorway and then
pushes his way in, is easy to handle. You
don't have to know judo to hold your
weight against the door, kick him sharply
on his shin bone and then slam your foot
down on his instep. Or, if he has managed
to get his arm inside the door, grab his
hand and bring his elbow back across the
edge of the door. Either method will
change his intentions.

But if you do know judo, and some one
tries to force entry this way, invite him
right in. You can take care of him with
hardly a pause as you go to the telephone
to eall an ambulance to earry him away.

Judo isn’t merely a system of protection.
As a sport it keeps the body limber and can
be enjoyed by
voung and old.
It doesn’t have
to be rough.
The rules are
that you can
practice bone-
breaking holds,
but you can't
fin go through with
- them. Only ad-
vanced students .
are taught the
most dangerous .
leverages and
the use of nerve -
centers. Per-,
fection takes

years of prae-
tice. Judoisbe-.

the army, and
its study would
benefit us all.

T4,
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\\5;1 Air Age Map Used to Teach Global Geogra / ff

i B 7 Geography of an era
i : i when land-sea frontiers
are meaningless to an av-
iator who can fly with
equal facility over either
water or land has been
brought to the elassroom
by the installation of air
maps. These omit the fa-
miliar outlines of conti-
nents and oceans, and
utilize only the place-
names of cities or islands
to show their relationship
to each other, and their
actual, air-line distances
apart. To further empha-
gize the idea that flight is
not halted by topograph-
ical obstructions, the map
is centered on the North
Pole instead of on the
Equator.

Air-oge map, centored on
the North Pole instead of
the Equator, shows relo-
tive position of world's
cities by new geography

5 27
Side Blisters on Navy “Cats”” Mount Free-Smngmg Guns

Free-swinging .50-caliber ma-
chine guns are installed in each
blister of the Navy's big flying
boats, the Catalinas, used for pa-
- trol, bombing and an endless vari-
ety of other air-sea wartime tasks.
Fire power of the PBY-5A, with
its blisters protruding Fﬂm each
side of the hull, makes it bhetter
able to defend itself in encounters
with fleeter, more maneuverable
pursuit planes, its natural enemy.

A

4 o

} e 1 .
,  Folder Speeds Dcl?{!efi'?

i Of Surgical Dressings

: -

Surgical dressings are folded
from three to five times faster than
by hand with a mechanical device
developed by du Pont officials and

"Qadupted as standard by the Dela-
ware Red Cross for folding the
~smallest size dressing. The folder
is described as a composition
board base with hinged flaps that
¢ folded over with the gauze in -

a set sequence, creasing the mate-  Free-swinging machine guns on Catolina patrol planes can give
rial [JI’EGISEIF to measurement. a blistering reception te atbacking enemy interceptor airerafl

~ k 76 POPULAR MECHANICS
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Modern *Chuck” Wagon Invades War Plants
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Along the miles of corridars in
America’s busy war plants
moves @ coravan of lunch wog-
ons loaded with whelesome haot
and cold foods that help keep
warkers at fop production. The
wagon ahave is typical of many
vsed in Ford factories. Bal-
anced meals l:lrough‘f to waork-
Fbench sove hundreds of hours

Eighl, another fime-
saver is the Lumarith
plastic lunchbox. s
fransparent sides re-
duce war plant in-
ipection 1o a paoss-
ing glonce at entry

Mare salads mean more health-
ful vitamins—meore vitamins
mean more tanks and airplanes
built by alert war workers. In
the Ford Willow Run plont, a
single solad counter (above)
cantains 15 different salads con- =
taining head lettuce and toma-
toes, cottage cheese, celery,
carrats, fruit ond other vitomin
rich foads. Left, relling eafe-
teria units like this are houled ¥
by trocler-train dewn the leng
aisles of Boeing Aircraft plant

. ; . ) i = - .;_ _L.-FI‘! I'".—ir
AUGUST, 1943 e ‘_“{Jm, ,1-" 7
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DOG FIGHTING
with CAPTIVE MODEL AIRPLANES

Exect scale model of o Martin bomber, shown in these clossups,
is of o captive type flown al the end of 100-foot contrel line

Bomber model has a fricycle londing
gear, plastic nose, gunner's blister

In remate-contralled degfight (left) models
perfarm like full-scale plones; leoder is
attempting to evade a pursuer on his tail

Skeletonized speed madels like one below
hove surpossed 70 miles an hour, Mofice
plug to which starting batteries connect

. ' POPULAR MECHANICS
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Models are controllad b? lines thet aperale the rn-ldgef p1c|m=_t"5 ElE‘-‘ﬂ.‘GFS-,
connected to the 100-foct guide lines (top). Above, attaching the wings
af Mertin bamber model. Planes can be made fa Ioom, |g|}p, hedge-hap—
to perform almost any plane moneuver excopt barrel rells—during dogfights

Gpen compariments |:||:||:| v contain hatteries
and contrels to kill motors during flight

Left: Adjusting rudder fo assure model of

maximum speed, Foreground, German type
plane, balsa frame with doped fabric skin
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Boots on Beach Patrol Dog
Protect Feet From Cuts

Canvas boots lace over feet of dogs on beach patrol

Dogs that accompany Coast Guardsmen
on beach patrol are outfitted with canvas
boots to protect their feet from cuts—a
danger where seashells line the sand at
the water's edge. Laces of the canine over-
shoes are wrapped around the dog's leg
above the boot top and tied.

/17

Gunless Range Trains Rg;{)ﬁﬂms
For Expert Marksmanship

Accurate aim is taught prospective gun-

»
ners at New York State Mavitime Acad-

emy at Fort Schuyler withoul the use of
A S . §
- Y-, 7.

Gunless sighting with stick; inset, marking a "hit"

B0

R

any firearm. Toy pistols, a stick—anything
that can be used to sight along—can sub-
stitute for a gun. A clean sheet of paper is
tacked up as the “target.” Then an aid
holding a stick with a circular piece of
cardboard on its end, with a small hole
through a bull's-eye on the circle, places
the bull's-eye over the paper and makes a
tiny pencil mark through the hole. The
trainee zights on this hole, and attempts to
keep his aim fixed on the peneil mark, The
cardboard cirele is then withdrawn and
moved about the paper target until the
trainee calls halt at the point where he be-
lieves the original pencil mark was made.
Then a second pencil mark is inscribed
through the hole in the bull's-eye, and if
the two marks coincide the trainee has held
his aim perfectly.

F2l

ijf#tte Tape on Air Ag/&y Globe
Measures Airplane Routes

Distances as the erow or Flying Fortress
flies are measured in a jiffy with a globe
equipped with a transparent plastic mile-

= = E S B i 1 ﬁ-!" ] o

Plastic tape held to globe measures air distances

age tape. When not in use, the tape is
wrapped around the glass base of the globe.
Designed for the air age and to facilitate
the study of global warfare, the globe is a
free-Hoating sphere without the tradition-
al axis rod, meridian, or horizontal ring. It
can be lifted from the basze for close study.
The polar regions, inaccessible on the old
“ball-on-a-stick™ type of globe, are clearly
visible on the new globe, and air routes of
the future across the Arctic are measured
easily with the tape.

@[ To learn where to buy commercial prod-
ucts described in these pages, see the index.
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Towed Generators Supply Emergency Povi'er

“Fleafing power” accurately describes generator-boats built as emergency power sources for war plants

Emergency sources of electric power to be installed in four “floating power”
that can be towed rapidly to many war craft, for the Power Division of the War
plants located on the inland waterways Production Board. In the event of a break=
system are provided by 30,000 kilowatt down of the regular source of power, the
turbine-generators, four of which are be- floating plants could be towed in to aveid a
ing constructed at a Gene: al Electric plant  break in the continuity of pr v:_u]ummn P}f

0, S g2 W

Snowrmobile With/Tank/ Treads Carries Six Armed e g

Winter equipment for
the Canadian army in-
cludes a half-track snow-
mobile, capable of carry-
ing a half-dozen fully
equipped men at speeds
of more than 25 miles an
h'D'I.II OVETD sNOwWYy tEIlﬂl'l'.I.
Its forepart is mounted on
skis, and the bulk of the
machine rests on an end-
less track, resembling the
tread of a tank. Power is
supplied by a 95-horse-
power automobile engine,

Tank treads and runners pro-
vide traction for snowmobile

AUGUST, 1943 81



AN ALERT American patrol moves
through the steaming jungle of New
Guinea with the stealth of a panther. Sud-
denly, a sharp explosion, like the report
e of a gun, freezes the men in their tracks.
i, The shof seemed to come from the dense

" foliage 15 yards ahead.
v e “Hold your fire,” hisses the patrol leader.
- ™ His keen ears have warned him that this
& ' "is another.Jap trick to draw fire and re-
- yeal position. He recognizes the explosion
af'that of a “firecracker bullet” that ex-
plodes when it hits. It was fired by a sniper
in a distant treetop who had learned of the
presence of the patrol through his “vine

wireless.”
- Somewhere along the way a member of
% the patrol had kicked a fence of tangled
*#. wines. The sound of movements is trans-
= raferred along this eleverly constructed fence
and is picked up by the monkey-sharp ears
of the Jap sniper.

Military experts confess that the most
baffling “secret weapons” to combat in this
war are the tricks of snipers. This iz true
not only on the jungle front of the South
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217
Pacific, but on the Rus-
gian front and to a lesser
degree in desert warfare.
But it was the Jap sniper
painted green and trussed
in a treetop who focused
the world's attention on a
type of fighting that most
generals had relegated to
stories of Indian wars,
The Jap sniper has a
thousand {ricks and some
999 of them are now 1. S.
and Australian property
after the campaigns of
Sanananda, Gona, Buna,
Guadalcanal, Cape Endi-
adere and other points
that mark the road to
Tokyo, The effectiveness
of the sniper in jungle
fighting is evidenced by a
U. S. oflicer who reported
that at least half of his
losses were due to rifle
shots and not machine
gun bullets or bombs.
Most snipers use smoke-
less powder and many
rifles are eguipped with
silencers. Often the first
warning of snipers is the
spat of a bullet against a
log or a hiss as it cuts
through the mangrove,

Left, scouting party in jungle
with nets to ward off insects,
Below, lookout for Jop snipers

w

PN b
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A favorite trick of the Japs is to pin down
an advance unit with machine gun fire and
then pick the men off one by one with tree-
top snipers filtered behind our lines in the
night. Many a Jap has realized in his dying
moments that this trieck works both ways.

One day a corporal in a supply column
moving through a cocoanut grove noticed
a Jap sniper, apparently shot through the
head, hanging from a tree. His rifle swung
beside him. After having passed seven
dead snipers hanging from trees along the
footpath, the sight of another hrought no
comment. Then in a flash, the corporal
lifted his Garand and fired. When his ser-
geant reprimanded him for drawing atten-
tion to the eolumn and wasting ammuni-
tion on a dead Jap, he replied:

“Dead Japs don't have twitchy toes.

A few yords off trail, camouflaged sniper (right) is
invisible. Below, U. 5. jungle fighters “muddy wp™

M g

Left, Russion sniper covered with felinge 1o fool
Mazis, stands in expesed position neor river bank

That guy was just playing dead.”

The troops call the Jap treetop fighters
“suicide snipers.” Most of them are trussed
in their lofty perches by vines, ropes or
strips of blanket. Even their rifles are
strapped beside them so that if they are
shot nothing will fall. Thus, no one can be
sure they ave dead, and coming close to
find out may bring a =oldier within range -
of another sniper, k

One moonlight night two American sol-
diers on patrel duty stayed their trigger
fingers while they watched three snipers
preparing their position. Two of them
climbed a 100-foot palm tree. They ran up
the tree like monkeys avith the aid of
splay-toed sandals which they all.wear,
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Crouched in leafy hideout, sniper remains metionless for hours

One of the soldiers estimated that they
made the climb to the top of the tree in
three minutes flat. Then they made a hoist
and the man on the ground sent things up
to them by rope.

After stuffing their pockets with ammu-
nition, and what was probably rations, the
two in the tree threw out ropes and drew
the tops of three trees together to make a
leafy bower. About that time the patrols

broke up the party and Hirohito
was minus three more snipers.

The Japs also have a mobile type
of tree sniper who never shoots
twice from the same position. He
uses vines to swing from tree to
tree monkey fashion.

Another trick is the dummy
sniper. A straw-filled dummy is
manipulated with cords by a snip-
er from a nearby tree. When the
dummy's movements have given
away his position and he has been
“shot™ the patrol advances only to
be mowed down by the bullets of
the live sniper.

Every gun position in the jungle
is guarded by a network of suicide
snipers. When U, 8. tanks were
used in New Guinea, moving
ahead of the infantry, they had to
rake the treetops with machine
gun fire as they advanced on
heavily fortified Jap positions.
The troops call this tactic “hosing”
the trectops.

When a communication line
goes dead in the jungle, the repair
crew and their escort know that
a sniper trap has been laid. As the
erew makes a cautious advance, treetop
lookouts scan every leafy hideout with
pu“'erful binoculars. These lookouts de-
velop woodsman's eyes that would do hon-
or to a son of Daniel Boone. A slight move=
ment of a dark shadow on a limb or a bit
of wilted foliage may reveal the sniper's
position. The repair crew, like all jungle
fighters, look like a bit of tropical scenery

themselves. Their clothes are green and

Bushmasters learn tricks in friendly Panama jungle which they will put inte practice in South Pacific
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usually muddy as are
their faces and hands.
Leafy branches hide their
helmets. When they are
still an enemy platoon
may pass a few yards
away without suspecting
their presence.

Good camouflage is as
important to a jungle
sniper as a good rifle, and
its possibilities are un-
limited. In Bataan, the
Japs covered their bodies
with green paint, but our
camouflage experts have
found that the effect is
no better than that of
smeared mud. The jungle
is one place where clean-
liness doesn't pay, for
clean human skin shines
like a beacon. Aside from
keeping his face and
hands dirty, the smart
sniper rubs every ex-
posed metal surface of his
equipment with mud. He
even uses camouflaged
ammunition — smokeless
powder,

American snipers,
deadly combination of
sharpshooting rifleman
and jungle fighter, have
adopted the best Jap
tricks and added ingen-
ious ones of their own.
Many of these tricks are
military secrets. We
learned the Jap tricks the

U. 5. pora-ski soldiers (below)

AUGUST, 1943

In jungle tactics, machine gun
fira flattens foe for snipers,
Left, sniper's suit is invisible

hard way and that is ex-
actly how they will have
to learn ours,

In the race to outwit
the crafty Jap jungle
fighter, the U. 5. is now
training dogs to spot snip-
ers. Many dogs have been
trained in Hawaii and are
now on duty helping spot
riflemen for scouting par-
ties. Hounds that can lead
hunters to a treed coon at
night can just as easily
lead soldiers to a treed
Jap by day or night. The
dogs are also used as
guards at night to warn
of raiding parties. Re-
cently, a cocker spaniel,
Jojo, saved an airplane
crew sleeping in a Solo-
mon Izland jungle,

Russian snipers use
tactics more akin to mod-
ern warfare than the jun-
gle fighters, for they work
more closely with troop
units. As in the jungle,
every sniper is his own
general but his communi-
cation lines are usually
better and he can play an
important part in direct-
ing artillery and mortar
fire. The Soviet sniper’s
targets are officers, ob-
servers with periscopes,
gun turrets and vision
slots in tanks. Like the
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From his treetop perch on South Pacific island, an
American maorine uses binoculars to hunt Jup snipers

jungle sniper, he takes his position at night,
but in a dugout or abandoned building in-
stead of a treetop.

Every Russian sniper who is worth his
borsch has a special bag of tricks all his
own. One fellow carries hand grenades,
and Molotov cocktails in the form of botiles
filled with explosive when he goes out on
a mission fo tﬂ'aw enemy fire and reveal a
gun emplacement. Under cover of dark-
ness he carefully places the grenade and
bottle near his dugout. Then he takes up
a position some distance away. The next
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day, at a prearranged hour, he fires into
the grenade and explodes it. If this fails
to get enemy action, he fires at the botile,
Usually, the Nazis open up and blast away
at the decoy. Then the Soviet artillery
goes to work and wipes out the Nazi bat-
tery that has been impeding their advance.

The Soviet snipers usually work in pairs.
They know all the tricks of seasoned Ger-
man soldiers and can spot a recruit as far
as they can see. Recently, two snipers
were ordered by a company commander to
“clean out” a bothersome Nazi dugout.
They advanced in the night and took up a
position in a bullet-shattered barn. Short-
ly after dawn a soldier, obviously a recruit,
emerged from the dugout and walked
toward a nearby itrench. He was shot.

The snipers kept their eves glued on a
peep hole at the entrance to the dugout.
Soon they were not surprised to see a pair
of eves at the slot. Casualty No. 2. Then
the snipers waited. In a few minutes a
head and shoulders appeared at the en-
trance. This brought chuckles instead of
bullets from the snipers for they could tell
that this obvious invitation to death was
phony. The Germans hoped that a dummy
would trick the Russians into another shot
and possibly reveal their hiding place. But
the snipers held their fire until many min-
utes later when the unmistakable head of
a real soldier appeared. After that the
Germans remained dug in until they could
escape in darkness,

The Soviet sniper often wears white
clothes in winter the color of dirty snow,
He hides half-buried in snowy bluffs and
throws enemy units into confusion by
picking off their leaders. Russian snipers
also play an important part in street fight-
ing, usually taking positions in buildings
at intersections commanding four avenues
of approach. The sniper takes desperate
chances. He knows he is
the most hated by the
Nazis of all Russian sol-
diers and that if he is cap-
tured death awaits, He
also knows he is one of
the most highly respected
fighters of World War II.

Snipers who operate in
city, mountain, plain, des-
ert or jungle, all know
that the secret of a long
life is learning all the
tricks of the enemy, out-
witting him in every ma-
neuver with new tricks
and beating him at his
own game,

Shooting while standing on fir-
ing steps of o two-man foxhole

POPULAR MECHANICS
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Suspicious Package X-Rayed to Detect BbA#

Included in the equip- [ :
ment of the mobile erime
laboratory of the Illinois |
State Police is a portable
X-ray device, fitted
among other uses to ex-
amine suspected pack-
ages lo determine wheth-
er they contain bombs,
Use of such portable
equipment makes it feas-
ible to take the package
to a remote area for ex-
amination, where a possi-

. ble explosion would en-
- dangder' fewer persons.

Inspection of o suspicious
package by pertable X-ray
is demonstrated by police
attached to the Illineis mo-
bile crime laboratory
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¢ Swamp Glider for Rescue Work Can Cruise OverMuﬁ ;fs

Should a pilot, forced
to bail out over swampy
terrain near a West Coast -
airfield, land in an Inac-
cessible marsh, his
chances of rescue are
heightened by the pres- (&
ence of erash boats
termed swamp gliders
because of their ability to *
speed over mudflats
where only inches of wa-
ter are available. Such a
craft is powered by an(a
airplane propeller and
steered by a wind rudder, &
much as a plane is guided, Q)
Its flat, shallow buttum't\ 3
enables it to skim over -
Pilot's rescue craft is of such shallow draft that it cruises in @ swamp the surface. ) 299
Glider Mechanics Use a Mockup io Study Repair of In{sft/ruments

At a school for glider
mechanics in Texas, stu-
dents learn instrument
repair and maintenance
in a five-place “tandem”
glider mockup. Every
glider mechanic must he
an aircraft instrument
expert, for although glid-
ers have no engines or
propellers they have a
complete instrument set :
and an electrical system. ; 'si
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%ﬁ}xdblaster Cleans Plane Parts percent increase in shipbuilding

is one U. 5. achievement. Six

4 Held in Perforated Box years ago we had 10 shipyards

a with 46 ways able fo accommaodate

i large ships, and today there are 60
such wards with more than 300
ways. The 1942 production in-
crease over 1941 was 400 percent,
including six and one-quarter
times as much ordnance and five
times as many merchant ships.
Machine tools were produced at
seven times the peacetime peak.
In a year and a half an entire syn-
thetic rubber industry was born,
capable of producing from 800,000
to 1,000,000 tons a year.

Left-Eyed Gunner’ s%/ ,\g
Built for Ack-Ack Gun

In its original design, the Qer \\\
ﬁ%ﬂ rapid-fire anUaircraft gun &%
shoulder rests so narrow that
they could hardly be fitted to a 1}"
man of broad stature. In addition,
the design was virtually nonad- \:
justable, forcing a gunner who}
would prefer to sight through the

b

o -

, left eve to use his right eye in- "]\

4 stead. ontiac motor engineers |

¥ redesign e shoulder rests, al-.
. lowing for vertical, angular and =

¥ lateral adjustments, as a result of .. £

s,

which broad and left-eyed gun-

ners can quickly fit the rests to , ~

> their shoulders, and fire from iy e
a4 | - 3 = — \ comfortable pDSltlDIl In addition s,

o : pe e ' to assuring more deadly aim, the . TR

" 2 __Locking like @ doop-sea diver out of his element, this sand- adjustment saves Uncle Sam _ -

i) blaster cleans airplane parts held in a perforated metal box $24.74 on each shoulder rest made. - e

L
ﬁ
3 Attired in a 14-pound helmet

resembling ones used by deep-sea
.»dwers a sandblaster at Boeing
craft Co. guickly removes
sca es.of dirt from small airplane
“parts with his blasting hose, clean-

ing many paris at the same time

) in & perforated box. His headgear,
v protection against the eclouds of
knife-edged sand particles raised

by his work, brings clean, filtered 9

s air to his nostrils, el
M36A T

Two-Year War Production
15 Times That of Japan

In a little more than two years
the United States has produced as
much war equipment as Japan in
30 years, Russia in 20 years, and
Germany in 10, according to Har-

old V. Coes, vice-president of Redesign of the shoulder rests and sight of the Oerlikon ack-
Ford, Bacon & Davis, Ine. A 600 ack gun maokes it easier for left-eyed, broad men to wse it
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PEG-FASTENED CHAIR AMND
TABLE EASILY TAKEM APART
FOR STORING OR SHIPFING,
INTERLOCKING PARTS GIVE
EXCEPTIOMNAL STURDINESS

By W. Keith Vining

\, HEN it comes to putting lawn furni-

ture away for the winter, vou'll
appreciate having this novel chair and ta-
ble because it can be taken apart quickly
and stored [lat in little space. The removal
of six pegs is all that is necessary to dis-
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mantle the chair, while in the case
of the table, you simply slide the
legs out of dovetail grooves in the
underside of the top. The various
paris of both items fit together in
such a way that exceptional rigid-
ity is provided without the use of
metal fastenings. Cypress or red-
wood are the most durable woods
Jdo use, leaving pine as a third
choice. Needless to say, a resin-
tvpe, waterproof glue should be
used wherever required.

The chair: The #i-in. boards
comprising the back and seat are
bored edgewise to a depth of 155 in., so
that when dowelz 4 in. long are glued in
corresponding holes, #5-in. spaces will be
left between the hoards as indicated in
Fig. 1. The tabs or projections on the seat
that pass through slots in the chair back,
are reinforced with 1-in. dowels inserted
crosswise through the ends, this being
done before they are bored for 3j-in. pegs
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ARMS SLIDE ON

LAST, LOCKING -+ i
BACK IN PLACE | - /)

e

the chair are in position. These units,
which are identical, are assembled from
1-in. stock according to Fig. 3. The mor-
tised corners should be glued well and
clamped. Additional strength can be had
at these points by pinning the joints with
dowels and cutting them off flush on each
side. Note that the tenons at the upper
corners do not extend all the way through
as they do at the bottom. The dovetail
tenon along the top and corresponding
groove in the underside of the arm rest can
be cut on the circular saw if you do not
have suitable shaper cutters. In sawing
the grooves, cuts are made first with the
table tilted 45 degrees, after which most of
the waste between the two euts can be re-
moved with the table in a horizontal po-
gition. A better joint will be had if the
tenon part is cut first and then the groove
made to fit it. Short dowels projecting from

W

which lock the seat in place. The peg holes
should be bored at a slight inward angle
and should be located to make the pegs
bind against the surface as they are driven
in and thereby draw the parts tightly to-
gether. ‘The foregoing applies also in mak-
ing the two cross spreaders which tie the
sides of the chair together and give support
to the seat and back as shown in Fig. 2.
You'll notice in the side view that the tab
slots in the chair back are cut through at
right angles to the surface, while the
notches in which the arm rests slide are
cut at an angle, However, it's best to mark
and cut the latter after the side units of
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the lower corners of the chair back engage
holes in the side units to give the proper
slant to the back. The chair is completed
by sliding the arm rests in place and mark-
ing the point where the notches should be
cut in the edge of the back,

The table: To cut the kidney-shape top
to the pattern given in Fig. 5, it is first
necessary to glue and dowel three or four
NArrow gﬂards together edgewise. Fig. 5
also shows the position and angle of the two
dovetail grooves in the underside of the
top in which the legs slide. These grooves

POPULAR MECHANICS



are cut on the circular saw as de-
tailed in Fig. 4. A scrap board
tacked to the work parallel with
the line of cut provides a straight
side for guiding against the saw
fence. The groowves are cut in
much the same way as before.
Here, of course, it is necessary to
stop the cut before reaching the
point indicated, after which the
groove is completed with a chisel.
After one groove has been cut, the
position of the guide strip will
have to be changed to the opposite
side and the work brought down
over the blade to start the ecut.
Corresponding dovetail tenons to
fit the grooves just made are cut
along the top edges of the legs aft-
er they have been assembled. The
corners are put together in the

RANDOM WIDTHS
1" STOCK GLUED &

AND DOWELED

The table is dismantled by
sliding out the left leg
frame first, fraeing the oth-
er. Allowance for swelling
shauld be made at all iﬂ;nrs

11" R.
.-9 UNDERSIDE VIEW OF KIDNEY-SHAPED TOP

same way as those of the
= chair. Finally, the rear
‘;\ edges of the legs are
grooved and rabbeted to fit
into one another and form
an angle coinciding with
that of the grooves in the
underside of the top.
GAINED JDIN!S If vou want to finish the
B set natural, sand the wood
clean and apply several
coats of hot linseed oil, or
finish with two or three
coats of spar varnish.

Hints That Help to Make Better Linoleum Block Prints

Difficulty encountered in making ink ad-
here to the oily surface of linoleum in out-
lining the pattern so that it can be seen
easily when carving, can be overcome by
first rubbing the surface with wood aleohol
or strong ammonia water. This is applied
with a wad of cotton, and has the effect of
neutralizing the oily surface so that the
ink will take hold readily as it is applied.
It's important, of course, that you make no
error in tracing the pattern, as the ink can-
not be erased without partially wearing
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down the surface below printing height.
However, if corrections in the pattern must
be made, the best way to block out the
unwanted lines is with white ink or water
color. Being opaque, this covers the black
ink and at the same time does not destroy
the original surface. If you find in apply-
ing the white ink that too much has been
blocked out, it's an easy matter to re-
establish the outline by going over it again
with the black ink.

—A. J. Martone, New Haven, Conn.
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Knocker Above Ash Tray in Car
Aids in Emptying Pipe

Emptying your pipe while driving a car
is no problem if you use a knocker above
the tray as shown. The knocker is merely
a fuller ball cut in half and mounted above
the tray by means of a small stove bolt
which fits in a hole drilled in the instru-
ment panel. The rubber fuller ball will not
damage your pipe when it is knocked
against it to loosen the ashes.

Bent Washer Under Thumb Nut

Makes It Easy to Loosen

When a thumb
nut has to be
tightened and
loosened fre-
guently, you can
avoid much of the
finger strain by

: using a bent wash-
er under the nut. The flexibility of the
washer tends to keep the nut tight while
the reduced area of friction under the nut
makes it easy to turn with the fingers.

Producing Neat Edges on Plastic

With Aid of Slotted Board

As the edges of
thin plastic some-
times tend to chip
when held against
sanding and buf-
fing wheels, it is
often advisable to
slip the work in a
slotted piece of
hardwood to pro-
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HARDWOOD 5107 SAME
THICKMESS

AS PLASTIC

tect the edges. The slot should be cut a
little deeper and slightly narrower than the
stock so that clamps will not be necessary
to hold the work in place firmly. Where
small pieces of rare inlay woods are used,
neat edges also can be produced by fol-
lowing the same method.

Wire Handle Snaps Around Cap
Of Insulated Bcttle

The difficulty of
WIRE

holding an insu-
lated-bottle cap,
when used as a
cup from which to
drink hot liquids,
led one worker to
fit a wire handle
on the cap. This
was done by bend-
ing a piece of wire
coat hanger so
that it would snap in place and grip the
cap firmly, In many cases, however, it will
not be necessary to remove the handle each
time the hottle is packed in a lunch kit,

Plywood Provides a Smooth Base
On Which to Lay Linoleum

If linoleum is to
last and have a
neat appearance,
it must be laid on
a smooth surface.
An inexpensive
way of providing
the smooth sur-
face is to cover the
floor with 14-in.
plywood before
putting down the linoleum. Fit the ply-
wood joints carefully and fasten it down
with nails. Sanding will remove any un-
evenness at the joints.

Can Catches Small Pieces of Rod
Cut Off With Cold Chisel

Having several
small pieces to cut
from a rod, one
workman used a
catcher like the
one shown to keep
them from flying
about when sev-
ered. 'Iihe catcher
is merely a tin can
having the lid bent -
so that it can be clamped in t.hl: vise along
with the work to be eut. When used in the
position indicated, the can will catch the
rod pieces as they are cut off.

POPULAR MECHANICS
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Section of Wall Swings Down to Form a Table

. CARDECARD
OWVER PLASTER

CLEAT MAIED
¢ TO 5TUBDING

A disappearing table that folds up to be-
come part of an attractive knotty-pine wall
helps solve the problem of limited space in
a kitchen or den. In the opened position,

the table is supported by a single leg,
which serves as an ornamental shelf
when the table is folded up. After cutting
the apening in the wall, which should be
done very carefully, nail the boards thus
removed to a 3-in. mitered frame, and
cover the inner surface of the frame with
hard-pressed board to serve as a table top,
Alzn, cover the exposed lath and plaster in
the opening with heavy cardboard or wall
board, and paint it to give the opening a
pleasing appearance. If available, use in-
visible type hinges to pivot the lower edge
of the table to the wall.

Your Profile Stenciled on Personal Cards and Stationery

Children and even adulls will get a thrill
out of stenciling their profiles on their sta-
tionery, invitations, announcements, ete.
It's also fun to preserve the profiles of the
children in stencils as they grow up. To
make a stencil for this purpose, first pho-
tograph the profile ancf then cut out the
negative as indicated. In use, the stencil is
held firmly on the work, keeping the edges
of the cut-out portion tightly in contact
with the paper, which is stenciled by ap-
plying ink, showecard colors or even thinned
paint with a stippling brush. If the latter
is unavailable an old paintbrush having
the bristles shortened to a length of about
1 in, will do.

f[Save your waxed millk eartons for kin-
dling. When flattened and ignited, a few of
them will easily start a wood or coal fire.
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Thiz handy “clatheslina” provides on ideal ploce
te hang small garments in an apartment or hotel
room, as it can be folded flat when not in use

P

CLOTHY,

Mext time you have cccasion to string a number

of tiny beads an thread, try spreading them on a

wet cloth to fill the holes with water, which helps
prevent them from slipping off the needle
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TEAKETTLE
sPOuT

When resharpening a broken, plastic knit-
ting needle, it is offen difficult to sand it
smooth enough to compare with the arig-
inal finish. However, by possing the needle
through steam fram a teakettle, the plastic
is softened, which tends to bland the finy
scratches into a smooth surface

¥ou'll not have to stroighten youwr wall pic-
tures frequenily if the cords are given a half
tweist over the noils on which they hang

Above: Where o form is not available to slip in
gloves after they are washed, a curling iron of
the type shown is excellent for stretching the fin-
gers befare they are thoreughly dry. Left: One
housewife provents a small child from crawling
under her pedal-driven sewing mochine by using
three sides of a large cardboard box to partially
enclose the machine while it i3 being used

POPULAR MECHANICS
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If the rubber gasket on your refrigerotor ey

door i3 wearing at the carners, apply
;Irip-: of cellulose tape over the worn
areas, which will increase the life of the
gasket several months. In case the tape
weors through before the entire gasket
needs replacing, new sirips moy ke added

7 CELLULOSE TAPE Y ey . 7] b

| counTERSLIME ||

FIMISHING
MAIL

A simple way 1o prevent bed slots from shifi-
inginnd el b L] o r-umu'ruﬁ:. to drive a
nail aloengside each slat and inte the roil

Above: To hald a het curling iron safely on a
dressing table, just drive o glass picture nail into
the back of the toble near one edge and slip the
handle under it. Right: In assembling drawers for
tables, cupbeoards, eic., i1's a good idea to let the
sides extend at the back, as this eliminates the,
donger of dropping heavy drowers when open-
ing them to reach something at the rear
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Waste cerner ipace above a bothtub ean be put
to good use by screwing grooved cleots on the
adjacent walls to support glass “slip-an™ shelves
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S LUBBER GLOVE

By turning o paoir of rubber gloves inside out and

applying strips of adhesive tape over the finger

lip:. you can Frn\-idu cldequnr{\r Fn:-lc':ﬁcm l.l(JL'Iil'lﬂ‘
long fingernails wearing holes in the gloves




Musician Uses a Funnel as Stand
For Clarinet While Practicing

FUMMEL

In order to hold his clarinet safely he-
side his chair during practice or program
intervals, a musician uses a small funnel,
which is placed inverted on the floor. The
funnel should be padded with cloth to
avoid scratching the instrument.

Wax Spaces Microscope Slides
To Protect Specimens

When specimens
are left attached
to microscope
slides for further
study, the slides
may be stacked for
storing without
damaging the
specimens by us-
ing dots of candle
wax. These are
placed at the corners of each slide to space
them so they do not touch.

CAMNDLE-WAX
DOTS

& == SPECIMEN

Evaporation of Water From Sacks
Keeps Minnow Cans Cool

The difficulty of BuRLAP TWINE
transporting a
number of live
minnows from one
stream to another
in extremely hot
weather led one
fisherman to use
burlap sacks to
keep the water
cool. The sacks Bl -
were merely inverted over the cans and
pushed down into the water as indicated.
Pieces of twine held the sacks in place and
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small rocks dropped into the pockets thus
formed kept the burlap immersed so that
it would provide wicks for carrying water
to the exposed portions. In this way, evap-
oration served to keep the cans cool and
the splashing water helped maintain the
necessary oxygen supply for the minnows.

Dust Kept Out of Pistol Barrels
By Oiled Pipe Cleaners

One gun collee=
tor solved the
problem of pre-
venting dust from
collecting inside
pistol and revolv-
er barrels by
packing oiled
pipe-stem clean-
ers in the barrels, leaving the ends project-
ing so they may be removed. For long har-
rels, several cleaners are spliced together.

FPE-STEM CLEAMNERS

Refrigerator Defrosting Tray
Emptied With Siphon

r - Instead of try-
ing to remove a
filled defrosting
tray from a refrig-
erator, which is
difficult to do
without spilling
water on the con-
tentsof the shelves
underneath, one
home owner si-
phons out the wa-
ter with a small tube. This takes only a
few minutes, prevents damaging any of the
food in the refrigerator and saves the time
of wiping up spilled water.

Moisture Trap for Exhaust Pipe

Gasoline en-
gines that are op- |
erated in base- !

T TS QUTSIDE

ments frequently = = TD ENGNE S
give trouble due to | ﬁ:__ = =
moisture which | o e
condenses in the 4" OR &

A

long exhaust line s NIPPLE
and 1'uni= back to S ||| S
the evylinders i LAR
where it corrodes | f"f’ﬂ
valves and fouls

ihe plugs. To prevent this, one plumber
installs a trap in the exhaust line by serew-
ing a T=fitting to the end of the horizontal
run and then dropping a 4 or 6-in. nipple
from this. The lower end of the nipple is
fitted with a cap, which is unscrewed at
intervals to drain off the water.

POFULAR MECHANICS



Doghouse Has “Glazed” Roof to Admit Sunlight

Your dog will be warm and comfortable in
this little house, which has one side of the
roof hinged and covered with translucent
cloth that admits ultra-violet rays. In addi-
tion to adjustment of the roof for ventilation,
there are vents in the self-closing entrance
door and rear gable. The floor is laid on 2 by
3-in. sills. If available, tongue-and-groove
stock is used for the floor and walls of the
house. Rough lumber is suitable for roof
sheathing, which is covered with linoleum.

4;/*‘!{ )

¥

The hinged side of the roof is simply a
light frame covered on both sides with
a gingle sheet of translucent ecloth
lapped and tacked at the bottom and
covered with molding. The panel is
pivoted with two serews at the top and
is held open by a pin through holes in

DUMMY PANES
PAINTED BLUE

the chimney, giving a wide adjustment.
The door is swung on pins set in recesses
chiseled in the wall, the recesses being
filled with wood plastic. A connecting rod

TRAMSLUCENT CLOTH ,
BOTH SIDES

il

vl o o g
MG[I‘HNGAT

16" el

v Sess

,:_,vlul"l'.- EMD VIEW NUT ROUNDED

= ON BOTTOM

8 — i

| FIXED COLLAR

WEIGHT DM -4 e
10" SHANK ~—*, 0 "
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which runs from the top of the door to a
weighted pendulum brings the door to the

closed position after the dog has passed
through the doorway from either side,

Make a Compost Pile for Next Year’s Garden and Flowers

One of the best and most inexpensive
ways of conditioning the soil in your gar-
den and flowerbeds is to work compost into
the soil. Start the compost now so it will
be ready by next spring. Rake up all dead
leaves and vegetation and pile them in a
corner of your lot. Throw some earth on
them and also a little manure if available,
Add all weeds that have not gone to seed
and clippings from your lawn, together
with clean vegetable and fruit parings and
trimmings usually thrown into the garbage.
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At intervals add a little fresh earth. Soil
added to the compost has an important bi-
ological function. It introduces fungi, bac-
teria and small earth animals that reduce
the raw vegetable tissues to good black
humus that makes soil fertile. Therefore,
the soil that is added to the compost pile
should be of the best you have in the gar-
den, already containing the germs of fer-
tility. If you find you cannot get manure
to add to the compost pile, use a little or-
ganic commercial fertilizer.
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Diced ﬁrru’lij in this heaping

holds 25 normal servings

By Marston H. Kimball

RESERVATION of fruits and vegeta-
bles without danger of botulinus food
poisoning, which sometimes results when
nonacid foods are incompletely sterilized,
is possible in the average home by means
of dehydration, or forced drying. While
dried foods are not new, the process of de-
hydration has been developed zo that high-
quality vegetables will retain most of their
flavor, vitamins and appearance. However,
dehydration will not make good quality
food from poor material. Although mis-
shapen vegetables can be used without any
impairment of their food value, no attempt
should be made to dehydrate cull vegeta-
bles. For good results, vegetables should
be of good guality, fully mature and fresh,
Dehydration of food as can be done in the
average home consists of the following
steps: 1—Cleaning of food and cutting into
small particles; 2—Blanching with steam;
3—Distributing blanched food on the de-
hydrator trays for drying; 4—Circulating
‘heated air at carefully predetermined tem-
peratures in the dehydrator to remove
moisture; 5—Storing.
Vegetables are prepared for dehydration
almost as though for immediate serving as
in Fig. 2. They are cleaned, peeled or
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12-qt. pail will be reduged
ta 2 qts. by dehydration. In
waight, the reduction is from
16 lbs. 1o 2 lbs., § oz.—about
7 to 1 ratia. Each guart jar

Reduced to a fraction of their original
volume ond weight, dehydrated fruits and
vegetables toke little storage space as com-
pared to canned products, and they will
keep indefinitely if properly prepored ond
put up for storoge.

The two hememode dahydratars de-
scribed in this article are built of hord-pressed
or insulating beard. The “kitchen" type holds
12 lbs. of vegetablas on six trays, and the
“community” type holds 18 |bs. in each of
dne, two or three sections, which ore hooked
together end to end.

Heat is supplied by a gas or smokelass oil
burner ta maintain a 125 to 140-degree tem-
perature economically. An electrical heating
unit consisting of a bank of lomps may be
substituted if the load on the house circuit
ﬁﬂu; not excead the :n:;&r'r |irr'|ir!.

scraped, sliced, diced, shredded,
ground or riced. Steam blanching
is necessary for all vegetables ex-
cept onions and garlic. Cabbage
may or may not be blanched.
Blanching kills life processes or
enzymes, which exist in every cell.
These substances will continue their activ-
ity in very dry food or under freezing tem-
peratures and will ecause gradual decline
of quality, loss of flavor, texture and de-
sirability. Blanching is best accomplished
in steam. Boiling is not recommended be-
cause it causes excessive losses of vitamins.
For steam blanching you can use home-
made wire baskets suspended 115 or 2 in.
above boiling water in a large lidded ean-
ning kettle or unsealed pressure cooker,
See Figs. 3 and 4. As an equally satisfac-
tory alternative, a towel or square of
muslin and a roaster can be used, in which
case the prepared material is spread in a
thin layer on the towel. Then the roaster
lid is placed over it and the corners of the
towel that are diagonally opposite are
brought up and over the lid and tied to-
gether tightly. Thus the vegetables on the
towel are suspended inside the lid after
which the whole assembly is placed over
boiling water in the bottom part of the
roaster. As home blanching with impro-
vised equipment is less positive than
blanching in commercial dehydration
plants where considerable steam pressure
is used, the food must be spread thinly and
the timing should not begin until vigorous
boiling has been resumed after the cold
load has been added, as blanching temper-
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atures should be 190° F. or
more. Also, as it is easy to
overload a wire basket, it may
be necessary to stir the vege-
tables slightly at about the
midpoint of the blanching
time in order to be sure that
all portions receive sufficient
steaming. A translucent ap-
pearance should develop in
all pieces. The brief table giv-
en in Fig. 13 serves as a guide
in the preparation and gives
the blanching time of the most
common vegetables,

In commercial dehydration
where exact control is possi=
ble at all stages of the process,
high temperatures are used
at the start of dehydration.
These are lowered at prede-
termined intervals as the
products dry. As such exact
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Above: Two sonior 4-H Agricultural-Club girls pre-
pare vegetobles before blanching and dehydrating.
Below: For steam blonching, food is placed in o
homemade basket of hardware cloth, lined with
cheese cloth, which is hung in a lidded container over
boiling water. Blanching requires only a fow minutes
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control is impossible in home dehydration,
a maximum temperature of 140 degrees F.
is recommended for all fruits and vegeta-
bles except onions and garlie, which should
be held below 130 degrees F. At these
maximum temperatures no scorching will
take place. After the moisture content of
the food has been reduced to 8 to 12 per-
cent, there will be a 4 to 6-hr. “curing”
process, which further reduces the mois-
ture content to 5 percent or less, in order
to prevent vitamin, flavor, and texture
losses during storage. To determine when
vegetables are ready for curing, you re-
move a small amount of the material from
the dehydrator after 5 or 6 hrs., allow it to
cool for a few minutes, then apply a bend-
ing and twisting test. If the edges, let us
say of a piece of carrot, will snap, but the
center part will bend slightly before break-
ing, it can be assumed that the moisture
content has been reduced to 8 to 12 percent.
At this point curing can start. When the
moisture content is reduced to 5 percent,
vegetables will be hard and brittle, lacking
any rubbery quality. Vegetables will keep
better at 1 or 2 percent moisture content
than at 5 percent. They cannot be dam-
aged by continued drying. Consequently,
it is better to be on the safe side and run
the dehvdrator a few hours longer.

When dry, vegetables must be stored in
moistureproof containers or they will ab-
sorb moisture from the atmosphere. Cool,
dark storage is an added factor in the pres-
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ervation of vitamins, color and Aavor. Glass
fruit jars, jelly jars, press-top tin ecans, or
similar containers with tight-fitting lids,
can be used. Transfer the dried, warm ma-
terial to the containers, put the lids on
securely and then dip the top of the con-
tainer in melted paraffin to assure a com-
plete seal. It is best to use small containers,
so that the contents will be consumed
within a few days, since opening the can
permits absorption of moisture from the
air. Remember that a single quart of dried
carrots will make from 25 to 30 normal
servings. See Fig. 1. A tray loaded with
diced carrots before and after dehydration
is shown in Figs. 7 and 8.

The two dehydrators described in this
article have forced-air draft, air recircula-
tion, temperature and humidity control
Both have been tested thoroughly; if prop-
erly operated they will turn out a product
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comparable to commercially dried foods
and will dehydrate them with speed almost
equal to commercial processes. They are
economical to operate, can be made of
‘serap material and are provided with an
ordinary electric fan or with an old auto-
mobile fan driven by a small motor. A
second-hand wvacuum sweeper of fairly
large size and care cleaned, can be
used. E}:;;rther l:%rm.l. 'l::u?tl?ﬂ "the small (}I‘ large
unit w epend u; e amount o e=
tables or fruit avaliulzrl;le for processin‘zgon
the needs of the family, and also on the
size of motor and fan available as well as
the capacity of the heat source and oper-
ating space. Both units are designed so
they can be placed over a gas or smokeless
oil burner, a kitchen oven or a room heater
as a heat source. However, it is possible,
but more expensive to use a bank of elec-
tric lamps or electric heater units totaling

POPULAR MECHANICS
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about 2,200 watts as a heat source for the
small unit. If an electric heat source is used,
one must be careful not to overload the
house circuit beyond its rated capacity.
The small or “kitchen” unit, shown in
Figs. 5, 6 and 12 will hold 12 lbs. of vege-
tables, such as carrois, beets, or sweet-
corn kernels at one loading. The larger
unit shown in Figs. 10 and 11, is designed
for use on farms where considerable quan-
tities of produce are available at one time,
and where large amounts must be pre-
served for winter use. Itis designed so that
one or more iray sections can be hooked
between the end sections. Each tray sec-
tion has eight trays and will hold 18 lbs. of
vegetables. Three such sections can be op-
erated with a 12-in. house fan as the air
source, but five or six sections will require
an auto fan driven by a 5 or ¥4 -hp. motor,
The large dehydrator requires more than
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twice the heat needed by the small one, or
about 20,000 to 22,000 B.T.U.’s per hr. for
the first 2 or 3 hrs. of operation.

Owing to possible uneven distribution of
the air currents passing through the tray
section in either one of the two dehydra-
tors, vegetables on one side or those on the
upper or lower trayvs may dry faster than
the rest. In case of such unequal drying, it
will be necessary to experiment with some
baffles to improve the distribution of the
air. If the trouble eannot be stopped en-
tirely in this way, you may have to trans-
pose some of the trays while the food is
drying to obtain the desired uniformity.

While ¥i-in. plywood was used in con-
structing the dehydrators, any other ¥4-in.
wallboard or hard-pressed board may be
used. However, if 15-in. board is used, al-
lowance must be made for the change when
following the dimensions as given in the
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drawings, which were based on the use of
Ly-in. board. As wood and pressed board
will burn, carelessness in placing the de-
hydrators over an open flame can cause a
fire. Therefore, an open flame should not
be closer than 6 in. to the bottom of the
small dehydrator, and care should be taken
to center the burner under the middle of
the opening. Also, it is advisable to pro-
vide a sheet-metal flashing over the parts
placed above a burner as detailed in Fig. 6.
The burner under the large dehydrator,
requiring a much greater flame, should he
at least 18 to 24 in, below the bottom,

As the dehydrators should be construct-
ed to be tight, it is best to glue and screw
the frame pieces to the covering material,
Trays can ge made either of wood slats or
plastic screen as shown in Fig. 9. Copper
or galvanized-iron screen should not be
used on account of the chemiecal reaction
between the acids of fruits and some veg=

" RETURN-AR ‘|
COLLECTOR
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etables and the galvanizing or copper. For
ease of construction, the tray sides may be
made in two pieces between which wood
slats are set *g in. apart to permit free
movement of alr vet prevent food from
falling through. Even with this spacing, a
cheese-cloth or muslin covering for tray
bottoms is advisable when drying sweet
corn, garden peas or diced vegetables. The
slats should be glued in place, using water-
proof glue. Nails alone will hold for a while
but the wood will eventually draw away
around them resulting in loose and unsat-
isfactory trays. If plastic screen is used, it
should be attached with enough slack in
order to allow the screen to draw up taut,
which oceurs while the dehydrator is be-
ing used. A couple of dowels across the
ends of each tray will provide sufficient
strength and rigidity.

An aceurate thermometer having a range
from 0 to 160 degrees F. is essential to check
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the temperature. The thermometer can be
placed in the lid of the small dehydrator or
through the top of the large one immedi-
ately in front of the fan, where it will show
the temperature of the heated air on its
way to the loaded trays. The bulb should
extend at least 1 in. below the lid. The
thermometer is slipped through a drilled
cork or wooden plug which fits a hole in
a cleat provided across the lid as detailed
in Fig. 6. A couple of dowels or other suit-
able guard should be loeated to protect the
thermometer against breakage., A mount-
ing should be fixed inside the dehydrator
to hold the thermometer when the dehy-
drator is not in use.

You will find that it takes from 35 to %
hr, to warm up either the small or large
dehydrator thoroughly. When the large
dehydrator is being used with not over
three tray sections, it will operate practi-
cally the same as the small one. When from
four io =ix tray sections are in use, a dif-
ferent system, which is described later,
should be used. After the temperature be-
comes stabilized, you will have to make
slight adjustments the next 2 to 3 hrs. to
maintain the initial 140-degree tempera=
ture while most of the moisture is driven
out of the load. The exhaust doors should
be open from 2 to 3 in. to permit the escape

HEATER-AMD=-FAN
SECTION . il
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of moisture. After this first period of rapid
evaporation the temperature will gradu-
ally rise, indicating that the easily evapo-
rated water has been carried away. You
can leave the exhaust doors as they are and
reduce the amount of heat to prevent a
temperature rise over 140 degrees or you
can control the temperature by opening
the exhaust doors, which results in draw-
ing in more cold air at the burner end. The
balance between amount of heat and the
opening in the exhaust doors will be found
very sensitive.

At the end of 332 or 4 hrs. you open the
dehydrator, remove the trays and disturb
the material slightly, thus redistributing
the load and breaking up any overloaded
spots. If a variation in the drying rates of
different trays is apparent, you should
transpose them. After 5 or 6 hrs. the
amount of moisture being carried away in
the exhaust air will be slight so that the
exhaust doors can be closed and the heat
can be reduced. At the end of about 6 hrs.
most vegetables will be reduced to 8 or
10 percent moisture content. Probably
they will still be slightly rubbery in the
center, but the edges should snap after
cooling when given the twisting test. Dur-
ing the 4 to 6-hr. curing period which fol-
lows, the exhaust doors should be eclosed
entirely and the heat sup-
ply reduced. The machine
will not require much at-
tention during this peri-
od. If the same or similar
vegetables are to be dried
on say five suceessive
days, the first, second,
third or fourth day’s load
can be temporarily stored
in tight containers. After
the fifth day's load is
ready for curing, the sev-
eral days’ run can be con-
solidated and finished at
the same time. This will
be found a great time and
fuel saver, for it takes 4 or
5 hrs. to get rid of the last
3 or 4 percent of moisture,

If the large dehydrator
is used with from four to
six tray sections, start
one tray section and let it
have all of the hot air for
34 or 1 hr., while the sec-
ond tray section is being
loaded. Then put the sec-
ond tray section in place
and at about the same in-
terval add suecessive tray
sections until all six are
A in use. When the fourth
12" X 12" OPENING  {ray section is put in
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Air-exhoust doors on dehydrator being adjusted to
maointfain correct temperature

place, remove the re-
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------- iy '
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humidity of the air passing over
the fruit relatively high by careful
control of the amount of air ex-
hausted. Continue the moist at-
mosphere for 5 or 6 hrs. Increase
the opening of the exhaust doors
after that time, but wateh the fruit
to prevent too rapid surface dry-
ing. Fruit will be rubbery when
adequately dried—it will not be-
come brittle. Remove several
pieces of fruit from the dehydra-
tor, let them stand 10 min. to cool
thoroughly, then squeeze them in-
to a ball. If the fruit is sufficiently
dry, the pieces will separate when
pressure is released. Surface of
fruit will not be gummy or sticky.

When dried vegetables are pre-
pared for the table, cover them
with cold water for periods of 1 to
5 hrs., varying with the kind of
food, and adding more water if
necessary. Cook until tender in
the same water used for soaking.
Cooking time will be short as the
blanching before dehydration has
already partly cooked the food.
Dried greens, such as beet tops,
spinach, chard, and even cabbage
require no goaking, Most vegeta-
bles will return to approximately
80 percent their original volume
during rehydration and cooking.

Grain Trough on HayRack
Saves Shattered Leaves

In feeding roughage to his sheep,
one farmer noticed that many
leaves that shattered from the hay
rack dropped onto the ground and
were wasted. To avoid this, he
built grain troughs under the rack
to extend beyond the lower edge
as indicated. Any leaves that work
through the sides of the rack fall
into the trough where the sheep
can reach them.
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Colorful Pictures Appear Inlaid
In Pearl and Metal

GLAsS
FIGTURE

CRUMPLED

TIMFOIL 3

Sparlkling as though they were inlaid in pear],
unusual decorative pictures can be made with the
use of crumpled Cellophane, which is inserted be-
tween the glass and the cardboard back of a picture
frame. Similar striking effects are possible by using
bright metal foil, if it is available. If vou can get
an old spark coil of the kind used on model-T Fords,
take it apart to obtain the foil. Best results are
obtained by painting a picture such as a bird on
the glass, using water colors or other paint that is
not opaque. By placing the glass over a picture
in a magazine, it is an easy matter to copy it. Do
not add too much detail as this will detract instead
of add to the effect desired. Then the background
is painted opague black. After the paint has dried,
turn the glass around and lay it with the painted
surface against crumpled Cellophane or tinfoil as
shown, and assemble in the frame. Another way of
obtaining unusual effects in pietures, is to
select a colored picture and cut away the
background. Then the picture is placed
over the Cellophane and assembled in the
frame, which gives a pleasing background
effect. By placing -a sheet of colored paper
between the Cellophane and the cardboard
back, backgrounds of various hues are pos-
gible—R. W. Hadden, Palatine, I1L.

@[ Mounting of tires on the new type safety
rims is made easy by first moistening the
tire beads with brake fluid or soapy water.
il or grease should never be used as they
will cause the rubber to rot rapidly.
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Nonslip Surface on Straightedge
Helps When Cutting Glass

~ FRICTION TAPE
UNDER STRAIGHTEDGE —— @ ™

Keeping a ruler or straightedge in place
when scoring a large piece of glass with a
cutter is a simple matter if strips of ordi-
nary friction tape are applied to the under-
side of the straightedge. This provides a
slightly tacky surface, which is effective in
preventing slippage.

License Sticker Removed Easily
From Broken Windshield

If you break the
windshield of your
= car, the city li-

3 cense sticker can
‘ be transferred to
G / the new glass eas-
L v iy af y::rhu will first
ol a7z cover the back of
fa QVERLAP ___/ the sticker with
e adhesive tape to
keep it from chipping. Let the strips of
tape overlap the sticker about 14 in. and
use a safety-razor blade to work under the
edges until the entire surface has been
loosened. Rubber cement makes a good
adhesive for fastening the license onto a
new windshield.

Painting Asbestos Shingles

Painting asbestos shingles can be done
successfully if their surfaces are primed
before applying the paint. A good priming
coat for this purpose consists of a high-
grade exterior house paint reduced with an
equal volume of guick-drying spar var-
nish. When this has dried, the shingles are

106

n:_-.--.-”.-:-Iap-r : il
LICENEE ) =
STICKER %

given a coat of regular house paint. An-
other method that is recommended by a
large manufacturer of asbestos shingles is
to first prime them with a heavy brush coat
of boiled linseed oil, brushing the oil in
well, After the oil has dried thoroughly, a
high-grade exterior house paint is applied.

Setting Typewriter on Sandpaper
Prevents Creeping

Where a type-
writer is used on a
table temporarily
and it is not advis-
able to anchor it
with secrews in the
regular way, trou-
ble is often en-
countered with
the machine slid-
ing or creeping
when in use. To overcome this nuisance
without drilling holes in the table, just tack
a sheet of sandpaper, rough side up, onto
the table top and set the machine on it,

Neat Sign Has Raised Letters
Cut From Old Linoleum

- Yb::;u don't need
___———= S gnf  to an artist to

THUMBTACKS
SAMDPAFER

=t od 128\4t | make a neat,
Fﬁ _ J‘ﬁ,q L84 raised-letter sign
iy unoweun  of the type shown.

Just cut strips
from a piece of
discarded linole-
um to form the de-
sired block letters,
paint these a bright color and then tack
them on a suitable board. When mounted
on a contrasting background, the sign pre-
sents a professional appearance and wi
last a long time if protected with several
coats of waterproof varnish.

Qiled Tin Shears Cut Tar Paper
Without Gummmg

When vou use
tin shears to cut
roll roofing, com-
position shingles
or linoleum, first
dip the blades in
heavy oil. This
prevents gum-
ming and gives a
eclean eutl without
tearing or folding,
Discarded crank-
case oil in the
heavier grades will do, but gear oil is even
more effective as it stays in place longer.

BLADES
DIPPED 1IN
HEAVWY QIL
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Doll Furniture Made of Reinforced Cardboard

EDGES FILLED P
WITH PLASTIC o
WoOoD AND =
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Lack of tools or inability to buy thin
wood need not discourage you from mak-
ing doll furniture for the tiny lady member
of your family. You can make strong, neat
pieces from corrugated cardboard, which
can be cut with a sharp knife and rein-
foreed with wood plastic or other crack
filler. The doll bed shown is a good exam-
ple of what can be done. After cutting the
parts to shape and size, fill the edges of

PATTERMN OF
BED BOTTOM

: CORRUGATED
e CARDBOARD

each piece with wood plastic to a depth of
about ¥ in,, allow it to dry and then sand
smooth. This makes the cardboard guite
stiff yet springy enough to take a lot of
abusze, Mortising and tenoning the parts
and gluing all joints adds rigidity., Finish
the furniture with paint. The first coat
likely will be completely absorbed and,
therefore, three coats will be necessary.

—Leslie P. Guest, Jersey City, N. J.

Visualizing Distances by Cnmpanng Maps on World Globe

Like many other people I follow the
progress of the war on a global map, and in
doing so I get a relative picture of the dis-
tances involved by comparing the map of
the country in question with a cutout map
of the United States made to the same
geale. Thus it is easy to realize the dis-
tances between points in a strange land by
comparing them with known distances he-
tween large cities or other points on the
map of our own country. For example, it
is seen instantly that the length of Medi-
terranean Sea is approximately equal to
the width of the United States, while the
magnitude of the island groups in the Pa-
cific becomes evident. To facilitate using
the map, which was cut from clear cellu-
loid, I bolted it to a metal clip, which slips
over the cireular frame of the globe, allow=
ing the map to be placed in any desired
position.—H. G. Pack, San Mateo, Calif.
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To keep your bike in tiptop shape
gnd to avoid the need for hard-
to-get replacements, it's most im-
portant that the tires be inflated
correctly and all moving parts
lubricated at regular intervals.
Careful handling, as well as prop-
er adjustment of the seat and
handlabars, will make it last
longer and ride much easier

hanger, fork bearings, chain,
pedals and other moving parts.
The frequency of these inspec-
tions depends largely on the
amount the bike is ridden. Ev-
ery 200 to 300 miles is about
right, but if the bike is used in
mud or in rain and snow, water
and grit may work inte the
bearings, diluting the oil or
grease and possibly causing
rust, thus necessitating more
frequent cleaning and oiling. It
is a good idea to wipe all acces-
sible parts of the bike dry after
they become wet or muddy.

If you want to do your own
repairing, or do a complete
overhaul job, begin witﬁ the
erank-hanger bearings, which
are among the most important
on the bike. The hanger is re-
moved, after taking off the ped=
als, by unscrewing the lock nut

By Edwin F. Whiteside

WH[LE many of us regard a bicycle
merely as a tubular frame fitted with
two wheels, it really is a precision-built
vehicle that requires regular attention just
as your car does. Given this, it will last
indefinitely and provide hundreds of miles
of trouble-free transportation. For the
greatest ease and enjoyment of riding, the
saddle and handlebars must be adjusted to
suit each individual, and for sake of ap-
pearance, the painted and plated parts
should be cleaned and waxed at regular
intervals.

Most eyelists will find it better to have a
reputable repairman make the major re-
Ealrs, but these can be kept at a minimum

v regular inspection and cleaning, oiling
and adjusting of the wheel bearings, crank
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and the cone on the left side.
The cone and hall bearings on the retainer
are slipped off over the left crank, after
which the wheole unit can be slipped out
the right side. Notice particularly the way
that the ball retainers face and the ar-
rangement of the cones, washers and nuts.
It is a good idea to lay these parts out in
a row as they are removed, to avoid con-
fusion when reassembling them. Soak each
part in kerosene and use a brush if neces-
sary to remove every trace of caked grease
and dirt, as in Fig. 2. Each piece should be
wiped dry before assembling in the hanger,
after which the bearings should be well
oiled and adjusted, by means of the left-
hand cone.

Next, check the pedals. One of the most
common causes of pedal trouble is failure
to keep them tightened in the crank eye.
As an aid to effortless riding, the pedal
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bearings must be kept clean and well lu-
bricated. Avoid laying the bike on its side
on the ground, which allows dirt and grit
to work into the pedal bearings.

Like a ecar, any misalignment of the
wheels will cause rapid wear of the tires.
Therefore, be sure to keep the axle nuts
tight on hoth wheels, Fig. 1. If they loosen,
the bearing cones may tighten and ruin the
bearings and likely necessitate expensive
repairs. To test the running ease of a
wheel, lift the bike off the ground and place
the tire wvalve at the top as in Fig. 4. If
the wheel is well lubricated and the cones
are adjusted properly, the weight of the
valve will cause it to turn. In removing
the rear wheel, note the arrangement of
the chain adjusters and be sure to detach
the arm of the coaster brake. The wheel
bearings are cleaned the same as those of
the crank hanger and also adjusted the
same way. The adjusting cone should be
on the left side of both wheels. It is not
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always necessary to remove the wheels
completely. If they are not in bad shape,
the cones can be loosened and kerosene
squirted into the bearings while rotating
the wheel, Fig. 5. This will fush out the
grease and grit, after which the bearings
can be adjusted and oiled.

The wheels are kept true and properly
aligned between the forks by adjusting the
spokes. Any broken ones should be re-
placed immediately, as their absence will
allow the wheel to warp. The wheels can
be centered in the forks by adjusting the
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cones and the axle nuts, The chain-adjust-
ment screws, Fig. 3, will aid in truing the
rear wheel.

It is seldom necessary to remove the
front fork bearings under the handlebars.
If they are flushed out with kerosene after
loosening the cones, and then adjusted and
oiled properly, they will not need further
attention for some time. If it is necessary
to remove them, run the bolt in the center
of the handlebars out an inch or go and tap
it with a hammer as in Fig. 6. This will
remove the handlebars from the fork,
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which then can be taken from the
frame by unscrewing the nut and
cone on top. These bearings, and
others too, can be packed with vase-
line or a good grade of grease, be-
fore they are reassembled. For an
all-around lubricant, a good grade
of machine oil, such as SAFE 20 mo-
tor oil, is recommended.

Being exposed to the weather at
all times, the chain must be cleaned
frequently and oiled properly to
give maximum service, It is seldom
necessary to remove the rear wheel
to take off the chain, which usually
has at least one “snap link™ which
can be removed by prying off one
side with a screw driver as shown
in Fig. 7, allowing the chain to come
apart. The best way to clean a chain
is to lay it on a couple of wood
blocks in a shallow pan, pour in
enough kerosene to cover it, Fig.
8, and rock the pan for a few
minutes. Then allow it to stand
for several hours until the grit
washed out by the kerosene set-
tles to the bottom of the pan. Fol-
lowing this, the chain should be
given a similar bath in good me-
dium-weight lubricating oil and
each link tested to see that it
works freely.

In replacing the chain, adjust
the rear wheel by means of the
chain-adjusting screws. If the
chain is too tight, pedaling will
be stiff and difficult., If it is too
loose, backlash interferes with
smooth pedaling. Check the
chain tension by setting the right pedal
firmly in braking position and placing the
edge of a vardstick across the top of the
pedal and the rear-wheel sprockets, as in
Fig. 9. The chain should sag about % in,
below the edge of the yardstick. Make sure
that both sprockets are aligned. For keep-
ing the chain lubricated, a drop of oil
should be placed on each end of each pin
occasionally and the outside of the chain
rubbed with stick graphite.

Nothing promotes easy riding and the
greatest physical benefit from a bike more
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than proper adjustment of the seat and
handlebars. When the seat is adjusted to
fit the rider, there will be a slight bend at
the knee when the foot is placed on the
pedal at its lowest point. The adjustment
is made by raising or lowering the seat so
that when the leg is placed straight down
the heel will rest lightly on the pedal when
it is at its lowest point, Fig. 10. When the
ball of the foot is placed on the pedal after
this adjustment, the proper bend in the
knee will result. Always ride with the ball
of the foot on the pedal, as in Fig. 11. The
tip of the saddle should be just back of a
line drawn straight up from the cranks
when-they are in a vertical position, or so
that the rider feels he can exert the great-
est power on the pedals just after they
leave dead center at the top until just be-
fore they reach dead center at the bottom.
Adjust the handlebars so that you are in
a comfortable position when the hands are
on them, and so that you lean just slightly
forward, but not enough that you have to
lean on them for support.

Tires should be kept inflated to the cor-
rect pressure. If no figures are given on
the sidewalls, keep lightweight tires inflat-
ed to 50 lbs. and balloon tires to 22 lbs, The
tubes of wire-bead tires can be patched
just as an auto tube. When remounting
wire-bead tires, make sure that the tube
is not pinched and that the tire is properly
seated on the rim, Never use a tool to
mount these tires, as it may break or in-
jure the bead. Single-tube tires must be
cemented firmly to the rims, with rim ce-
ment and allowed to dry thoroughly.

The average rider should not attempt tc
repair the coaster brake, It is rather a
complicated device and should be repaired
and adjusted by an experienced bieyele
repairman. A good brake, properly ad-
justed, should stop the bike within 10 ft.
when you are traveling at normal speeds.
Avoid jamming the brake on suddenly ex-
cept in an emergency. It will give good
braking action over a long period if pres-
sure is applied gradually,

One-Piece Metal Chimney Cap

@_\ Called upon to
cur
M,

make a chimney
cap in a hurry, a
tinsmith cut one
from a single piece
of sheet metal as
shown. The metal
was curved the
short way and the
sections were bent
into ares to fit
snugly into the chimney where it was held
by a couple of sheet-metal screws.
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Simple *Bridge’ for Wheelbarrow
Over Hose or Pipe Lines

GROCVE FOR HOSE

Ny g R

On construetion jobs where it is neces-
sary to push loaded wheelbarrows over
garden hose or pipe lines, this portable
“bridge” will protect the hose and provide
a smooth crossing. Two wedge-shaped
blocks are cut from serap lumber, and the
thick ends grooved lengthwise to accom-
modate the hose. A strip of canvas hinges
the two blocks together so they can he
folded when not in use,

Radiator Grill Is Straightened
With Crowbar and S-Hook

The use of a large S-hook and erowhar
as shown is a help in pulling out and
straightening radiator grills that have been
damaged. Remove the chrome trim strips
and then pull the metal into approximate
shape, after which it is given its final form
by dinging.




Spring on Pole Retrieves Boards
From Deep Cistern

e T T CUEHION SPRING
el b

A simple and practical retriever for re-
covering small boards from a deep cistern
was assembled quickly by one home owner
who found it necessary to “fish out” parts
of an old platform. The arrangement con-
sists of an old auto-cushion spring which
is fastened near the end of a long fishing
pole with heavy cord or baling wire as
shown, In use, the floating boards were
pushed against the cistern wall, wedged in
the coils of the spring and lifted out.

Glue Spread Over Large Areas
With Fountain—Type Brush

If a suitable

CDEIUG&TE{) =

=1 brush is not at
CARD-
S '| h < hand the next

time you have to
spread glue over
large surfaces,just
roll a strip of cor-
rugated cardboard
and use it as
shown, The cor-
rugations provide

= numerous small
tubes which will carry glue from each dip-
ping and spread it evenly over the area.

Giving Weathered Appearance
To Articles of New Wood

The stdined and weathered appearance
of driftwood can be produced on new wood
by {reating it with a medium strong solu-
tion of ferrous sulphate. This is followed
with a stain consisting of gray-green paint
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reduced with turpentine, after which spar
varnish thinned with turpentine is applied.
The turpentine is used in the proportion of
about 1 gt. to each gallon of varnish.,

Bell in Tank of Kerosene Stove
Warns When Fuel Is an

If you have ever
had the tank on
vour kerosene
stove become
empty wh.llr_i cook-
ing a meal, you
can avoid this by
using this simple
device, which
gives a warning
before the tank is
empty. The device T
consists of a small bell suspended with a
cork that floats on the fuel. When the oil
is low, the bell strikes against the bottom
of the tank as the fuel bubbles, making a
noise that can be heard clearly.

Automatic Pencil Serves as Tool
To Deﬂate Punctured Tubes

After locating
AL the hole, a pune-
tured inner tube
can be deflated
quickly by forcing
the barrel of an
automatic peneil
into the hole. De-
flating capacity of
the pencil is
greatly increased
by drilling tiny
holes through thl: barrel near the pointed
end. Such a tool is especially handy for
garage and filling-station attendants,

Hole Drilled in Rubber Stopper
Makes It More Flexlble:

When a number
of glass bottles in
a laboratory were
broken by stu-
dents, one in-
structor traced the
trouble to rubber
stoppers, which [ i
were often diffi- e o =t
cult to insert and
remove. To cor-
rect this without purchasing smaller stop-

ers or larger bottles, he merely drilled a
Eule in the bottom of each stopper to pro-
vide flexibility without damaging the seal-
ing properties of the stoppers.

POPULAR MECHANICS
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Easily fashioned from wood, these goy bor-
becue accessories will add a celarful note to
vour outdeor entertaining. The rope-bound
palette-type fray is ideal far individual serv-
ice, and the triple server will toke care of tid-
bits. Tweo small iig:.:lwrr.i chefs g]uqrd o a
base ond carrying two long dowels provide a
holder that takes six buns for moking sand-
wiches. Lastly there is @ helder for potote
chips. Resembling a miniature magaozine bas-

knl, the holder has o :l:lrr'lring handles

"4 GLASS IN
PLACE

COLOR KEY
A~WHITE B—RED
B—GREEM  E—BLUE
C-YELLOW

1" SQUARES | | 5]
i Y U L I L
Serer l | ES
| | THume |
—_ ——— HOLE — =

1 ROPE GLUED AMD
TACKED
(| | .

"D
BLUE |
OUTLIMNES

L &\ Holder |
ftl\"J R N P
(O S e 1" X 11%” DOWELS

GLUED 1IN

HATURAL FIMISH T

Potato-caip |\
Holder
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With bristling “neck feathers” and
fighting pose, this onimated old rooster
ottrocts attention as a typical barnyard
ruffian. A whirling six-blade propeller
simulates the neck feathers. It rotates
on a length of curtain rod, which alse
connects the head to the body. A metal
tube provides a propeller bearing and
four washers take core of
the thrust. Paint the body
white occentuoted by a
few black brush strokes.
For the heod, use o red
eomb and a yellow beak

WASHERS

;8" LEMGTH
OF CURTAIM
ROD

ALL THREE
SAME SIZE

BLADES
EST IM ONE

LEAF GREEN
1" SQUARES
ST

A | =

BLACK WITH
YELLOW SPOTS

YELLOW

Eight propeller blades ferming the petals of this sun-
flower produce a very realistic effect when it rototes.
The flower is built up by attaching the petals to a
hub with brads and waterproof glue. This windmill

HOW PETALS ARE = -
AT'I‘AEHED TDE S develops high speed and has gyroscopic tendencies,

SUMFLOWER HUB so be sure it is well put together and balanced. The
pivet bearing is located ot the fulcrum so o sudden
gust will have lass tendancy te whip it around
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Hunging ente her umbrella, which is almost
blown inside-out, this little maid is typically
posed. The figure and prapeller point away
from the wind instead of into it as is the case
with the other models. For the figure, select a
picce of wood free from checks, knots and
pitch pockets. A base is glued ond screwed
ta the feet to provide odequaote support far T e
the bearing. The propeller which simulates an’ | | 1 E‘,EARL'NC’, jh| I |
umbrella is brood and flay, spins @t & high 1" sauAREs | | | |
speed and therefore should be well bolanced -

Il 1 usEs samE
W1 OSHAFT AS
.Y SUNFLOWER

BLAME Eﬁ.‘HED\
MOOM-5HAPE,
THEM CARVED |
 LIKE THIS —

g -1 M,
F . THRUST BEARING
| Ty

A savage, hord-fighting game fish, this red snepper 3" ROD

with o rotating tail preduces a lifelike appearance. &0 F'C'INTi"H:.. )
The body is cut from 34-in, stock and is cbout & by I i
16 in. in size, while the tail can be whittled cut of a
1 by 3 by 9-in, block. A large noil and o length of
brass tubing moke an ideal axle and sleeve boaring
for the propeller. Washers take up the end thrust
ond torque whan the fish turns suddenly in a gust of
wind. The cutaway drowing ot the right details o
simple pivet bearing suitoble for all four vanes, |t
consists of o thrust bearing hoving o conical hole P
formed in one end and forced up into o hale bered TAPERED 'WITH

in the edge of the vane to take the pointed ond of a L a0 ROsSEHEAD

spike which is held centered in the hale by o plate COUMTERS MK

" HOLE
M W ANE i
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| Slipping of Ladder Against Pole
Prevented With Hose Clamps

Difficulty of preventing a ladder from
slipping sidewise when placed against a

pole may be overcome quite easily simply - -

by fastening a pair of hose clamps onto the
top rung. The clamps should be placed so
that the projecting ends extend at the an-
gle indicated.

Worn Grip on Bicycle Handlebar

Held Snuglv With Solder

After the rubber
hand grips of a
bieyele have
stretched so that
they slip off the
handlebars easily,
the diameter of
the handlebars
can be enlarged
with solder so that
the grips will fit
tzghﬂy El'.ean the metal so that the solder
will adhere and apply it in small drops.

Flatiron Loosens Moist Stamps
From Envelopes

Collectors and
others who wish
to remove stamps
from a quantity of
old envelopes in a
hurry and without
damage can do the
job easily by
steaming them
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with a damp cloth and a flatiron. Spread
the envelopes on a table and cover them
with the cloth, then run the iron slowly
over the cloth. This should be removed
gradually as each stamp is removed to re-
tain the moisture in the remainder of the
envelopes.

Medicine Dropper on Clothespin
Makes Good Paint Striper

If your hand is
not steady enough
to paint fine
stripes on models
or toys, yvou can
use the illustrated
striping tool with
greater confi-
dence. It consists
of a glass medicine DRAWHN TO FINE
dropper, the point ginaiad
of which is heated and drawn to produce
a fine line, and a clothespin which serves
as a rest and guide, The dropper is fas-
tened to the pin with tape.

Shovel Handle Serves as Dibble

= Needing a dib-
/~ ble longer and
larger in diameter
—  than those ordi-
—  narily furnished, a
: gardener made
——  one by cutting a
-~ shovel handle to
—  the desired length
== and then sharpen-
::%‘EE ing the eut end to
?* a point. In addi-
tion to being of a
larger diameter,
the handle affords
a better grip.

Car Hand Brake Applied Easily

If you have difficulty in setting the hand
brake of your car because the lever does
not give sufficient leverage, try the fol-
lowing method of setting it: As the hand
and service brakes on many cars use the
same brake shoes, it is possible to set the
hand brake easily by depressing the brake
pedal first and then pulling back on the
hand-brake lever. When releasing the
hand brake reverse the procedure, apply-
ing pressure to the brake pedal and then
releasing the hand-brake lever. Depress-
ing the brake pedal before setting the hand
brake also builds up pressure in the hy-
draulic system and thus avoids drawing
air into the svstem, which is possible when
the hand brake is applied alone.
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Child Rides Bicycle Trailer on Shopping Trip

5" BOLT
. 1%” COUPLING

o T
B« EPE
HEEREEE

BN -
[ ]

!.
[
!
4

i 1 &
ERELE " 2]
7 saones ||| e

Your little brother or sister will enjoy
riding in this trailer, which also is useful
if your mother occasionally uses the bi-
cycele for a shopping trip when no one isg at
home to mind the youngster. Besides this,
the trailer will be handy for hauling equip-
ment on your weekend camping trips. Old
coaster wheels and an axle serve as a chas-
sis for the trailer, which has a body of thin
nlywood or hard-pressed board panels as-
sembled on a light framework. The towbar
consists of 14-in. pipe or seamless tubing.
The novel hitch permits universal action
without jerking or rattling, and can be
made of standard parts as indicated in the
upper detail. A short length of garden hose
is slipped over the end of the towbar. Then
a l4-in. pipe coupling and two pieces of
bar iron are threaded onto a studbolt to
clamp onto the rear fork of the bicycle as
indicated, after which the other end of the
hose iz slipped over the coupling, The hose
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FLAT IRON

"This is inserted

%
COASTER-WAGQON
AXLE AND WHEELS

is held in place by small bolts and hose
clamps., Note that the upper half of the
trailer dash is hinged and opens forward
for easy entrance. When elosed, the dash is
retained by a pair of turn buttons attached
to the ends of the arm rests as indicated.

Ice Pick Cultivates Potted Plant

Altheugh the
growth and thrift
of a potted fern
depends on it be-
ing repotted at
regular intervals,
the work may be
postponed by loos-
ening the earth
with an ice pick,

through the wvent
hole and rotated.




INDOOR PORTRAITS Simplificd

\.-'ULT should be able to make interesting
portraits indoors of anybady willing to
pose, using almost any camera, even a box
camera, which is in good condition. Start by
using only one type of film, one negative
developer, one printing paper and one print
developer for all of your work so that you
can concentrate on posing and lighting,
For portraits, like most other kinds of pie- J
tures, type B panchromatic film is recom-
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1 FT _ABOVE EYE LEVEL-

SECOMDARY. LIGHT SLIGHTLY
BELOW EYEEVR ——— ™

mended. It is sensitive to all colors
including red, and it should be de-
veloped by the time-and-tempera-
ture method in total darkness—
without any safelight. How fast a
film to use depends on the amount
of light available and on the speed
of the lens. For a box eamera and
normal lights you should use the
fastest film available. Panchromatic
films are classified into tyvpes A, B
and C. Some slower films are of
type A, only slightly sensitive to
red. More of the medium and high-
speed films are of type B, which is
average red-sensitive. The major-
ity of the speed films are of type C,
suited for portraiture only in blue
daylight. These are too sensitive to
flesh tones. They render faces and
hands chalky white in artificial
light. The faster the film, the short-
er the exposure, Short exposures
assure a more natural facial expres=-
sion and eliminate the trouble of
getting blurs due to movement of
the subject,

Assuming that you expose the film cor-
rectly and develop it as directed by the
manufacturer, the only things to make or
break the resulis are posing, expression
and lighting. Posing and expression are
not difficult with people you know well,
because they feel at ease. Howewver, always
keep in mind that you don't want “pass-
port” pictures and for this reason you want
the subject not only to feel at ease but also
to look at ease, A severe, straight-on look
into the camera -with the shoulders hori-
zontally across the negative should be
avoided. If the picture has to be taken
head-on, have the shoulders slant one way
or the other or have the head lean toward
one side. Hands, likewise, must be con-
sidered. The best solution is to give them
something to do as in Figs. 1, 5 and 6.
Hands may be left out of closeups as in Fig,
3, or they may be shaded as in Fig. 4.

For a background, wallpaper having a
pronounced design that will show behind
the subject should be avoided. If only pa-
pered walls are available, the one with the

SHADOW LIGHT AT EYE LEVEL
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MAIN LIGHT
1 FT. ABOVE
EYELEVEL
SECOMDARY LIGHT
AT EYE LEVEL e CAMERA

least apparent design should be used. A
background having light or dark lines
caused by doors, windows and pictures,
that show behind the image of the subject
is also highly objectionable. For common
portraiture of head and shoulders, a white
wall at least 6 fi. behind the subject is best.
The farther away wyou keep the back-
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BACKGROUMND -

LAMP AT
SPOTLIGHTS ,;‘://?mun LEVEL
AT EYE LEVEL - DIRECTED AT
DIRECTED AT LOWER
HEAD OMLY BACKGROUND

ground, the easier it is to give it any
tone value from white to black. By
lighting the background you can make
it white or light gray and by keeping
all light away from it, you can make
" it black. A good way to get a black
background at night is to pose the sub-
ject a few feet in front of an open door
to a dark, adjoining room. The frame
of the door will serve to keep most of
the light out of this room. The small
amount of light entering it will be too
far away to register on the film after
being reflected by the interior. Fig. 4
demonstrates background illumination.
Ordinarily the background must not be
bright enough to make the face lose its
outline but in a case like this one the
background must be bright on the shad-
ow side of the head and dark on the light
gide of the head for a pleasing outline
and good contrast.

Proper lighting of the subject is of
great importance in getting good por-
traits. You can use photoflood lamps,
although ordinary house lamps can be
used when photographing grownups. If
vou use one No. 2 photoflood in combi-
nation with one or two No. 1 photo=
foods, the larger one has to be moved
farther away from the subject than the
others so that the light will blend cor-
rectly. Using 100-watt lamps often is
preferable to bright photofloods because
the subject will not squint. Never use
more lights than are necessary. One
light is often much better than many—Figs.
1 and 2. Also, an open reflector is better
for portrait lighting than a spotlight. If a
spotlight is used, however, other lamps
have to be added to blend with it. Unusual
photos such as Figs. 4, 5 and 6, require un-
usual lighting, but simple, straightforward
pictures with good likenesses require a
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main light from the direction into which
the subject is looking—TFigs. 2 and 3. This
light should be placed high enough to
throw a little shadow under the chin, but
low enough to light the eyes., It should be
over enough to the side to render the cheek
on the camera side a little darker than the
other side. Never switch on several lights
at onee as you will lose control of the effect
of each one; add only one light at a time as
needed. Place all secondary lights far
enough away from the subject to avoid
cross shadows and to keep them from com-
peting with the main illumination.

You will notice that small sketches near
the photos show the approximate position
of the lights and subject in relation to the
camera position as well as information con-
cerning the height of the lamps, which will
be helpful in ecase you wish to experiment
with photos along similar lines. In the
sketches of Figs. 4 and 5, the backgrounds
are placed relatively close to the subjects.
In the actual arrangement it should be re-
membered that these should be 6 ft. behind
the subjects.

Roll Film Is Mounted on Board
For Washing and Drying

Easily assembled from scrap stock, this
board holds roll film for both washing and
drying. The over-all length of the board
should be such that the ends will rest on
the rim of a tray while the film is suspend-
ed in the water for washing. The two
crosspieces are mounted to accommodate
the size of film used. After the film comes
out of the hypo, it is mounted on the board
with thumbtacks for washing. At the end
of the washing period, the bottom tacks are
removed and a spring clip placed on the
film for a weight. Then the board is hung
on the wall while the film dries,

AUGUST, 1943

Mailing-Tube'Snout’ on Spotlight
Concentrates the Beam

>

1% MAILING
TUB EJ

TABS OF
CELLULOSE s
TARPE — |

CARDBOARD

Wartime shortages did not keep one pho-
tographer from having attachments for his
gpotlight. The “snout” shown here was
made entirely of cardboard and serves its
purpose of concentrating the light beam
well. A 415-in. length of mailing tube
about 115 in. in diameter was fastened in
place with cellulose tape onto a square
cardboard holder. The holder fits the at-
tachment brackets of the spotlight. Screens
or colored plates may be slipped back of
the attachments for special effects.

Cardboard Strip Holds Paper Flat
And Prevents Curling in Box
A strip of fairly ;
heavy cardboard, :
folded as shown
and placed under
the lid of a box of
sensitized paper,
will keep the pa-
per from curling
and becoming dif-
ficult to handle.
The folded card
will spread and accommodate itself to the
space between the cover and the paper and
hold the sheets flat, regardless of how many
have been removed from the box. For safe-
ty, a heavy rubber band should be kept
around the box so that the strip will not
force up the lid and allow light to enter.
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Photo Solutions Cooled or Heated
In Convenient Dipping Basket

DRILLED
AND |
TAFFED fi

FLAT IROM

Photugraph:,r fans who do not have dark-
rooms with running water can control the
temperature of their solutions by making
and using this dipping basket. Solutions to
be used are poured into quart jars, the jars
placed in the basket and all lowered at the
same time into a sink or washtub contain-
ing water of the proper temperature. The
basket shown was assembled of flat iron,
but a similar one could be made of wood
strips and coated with waterproof paint.

Tongs in Overflow of Washbowl
Keep Small Prints Out

Small prints can be washed thoroughly
in a washbowl, by plugging the drain and
adjusting the How of water so it runs out

through the overflow. The prints, however,
are sometimes washed into the overflow
and clog it. This can be prevented by stick-
ing one side of a pair of print tongs in the
opening, as shown,

Ladder Is an Emergency Tripod
For Taking High-Angle Shots

A stepladder provides a good emergency
tripod for taking photos in which the cam-
era must be raised to a considerable height,
The camera can be rested on one of the
steps or a hole can be drilled in the step

WASHER

14" - 20
THUMBSCREW

through which a thumbscrew is inserted
to engage the mount of the camera. For
ease in adjusting the camera at different
angles, a tilting head may be used, as
shown.—J. Modroch, Danbury, Conn,

Dabs of Laundry Soap on Easel
Hold Enlarging Paper Flat

Sheets of en-
larging paper can
be held flat on the
easel for making
borderless en-
largements b v
placing a dab of"
soap under each
corner of the pa-
per. Yellow laun-
dry soap is the )
best to use, as it is shghtly more sticky than
other types. At the same time, the soap
can be wiped off easily with a damp cloth,
leaving the easel clean.
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Parallax Compensator for Twin-Lens Camera

Due to the difference in parallax between the upper focusing

lens and the taking lens of a twin=lens reflex camera, difficulty
often is experienced when attempting extreme close-up work
with supplementary lenses. To overcome this, some way of shift-
ing the camera after focusing must be provided so that the tak-
ing lens supplants the focusing lens, A simple method of doing
this is to use a couple of lengths of flat iron as shown. One is
attached to the camera by means of a small clamping wheel
turned into the tripod-screw hole, and slides freely in a slot in
the ather one, which is fastened to the triped with the regular

oy =

tripod screw. In this way, the eamera can be focused in its nor-
mal position and then raised until the taking lens occupies the

S position previously held by the focusing lens.

Homemade Album Holds Large: Number of 35-mm. Films

Held together by two ledger binding posts
between heavy cardboard covers, each
page of this 35-mm. negative album holds
three strips of film of six exposures each.
A 1-in. section of the front cover, through
which the binding posts pass, is hinged
with adhesive tape, while the back cover
has a hinged section at the front. This
consists of three 1-in. sections and one
2-in. section, bound together with tape.
Folded over the end of the album and
snapped to the front cover, the flap thus
formed protects the negatives from dust,
The pages can be made from waxed paper,
folded and stitched on a sewing machine, as
shown, or waxed-paper envelopes of suit-
able 'size may be used. The holes in the
covers and pages for the binding posts must
be punched accurately to make a neat job.

AUGUST, 1943

SMAP

o0& —
O : !

.!é:::_:?

“-u._\_‘_\_“-\_ -‘-lr—.__ 5"
ADHESIVE
TT“‘* TAPE

L3
1
f

CARDBOARD
A
BASE |




Handy Cart to Transport Canoe
From Beach to Boathouse

COTTER. PIN

\r\ WOOD SCREWS
WOOD WHEELS

—

Small enough to be carried in your canoe
when taken apart, this light cart simplifies
the problem of transporting a large canoe
to and from the water. It consists of two
wooden wheels mounted on a pipe axle
which is flattened and drilled in the center
for attaching screws. As shown, the sup-
port is cut to the same contour as the canoce
bottom and it is also drilled to accommo-
date a lawnmower=-type handle and lock-
ing bolt. Note that the canoe is prevented
from slipping by a strap buckled around
the handle, which, in some cases, may have
to be bent down.

Wrinkled Tapeline Is Smoothed
By Ironing Under Waxed Paper

When a dress-
maker’s tapeline
becomes crumpled
and wrinkled from
long use, it is duf-
ficult to pull it
Smﬂﬂth. :EUI' accu=
rate reading.
However, if the
tape is ironed
while covered with a sheet of waxed paper,
the fabric will be smoothed and stiffened
to make the tape almost like new again.

Portable Tub for Your Laundry
From Old Washing Machine

If you have an old washing machine that
is no longer serviceable, it can be convert-
ed into a portable tub that will be handy
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TAPELINE

in the laundry room. To do this, take off
all the mechanical parts and put back the
screws that pass through the tub. A little
white lead under the heads will help seal
them against possible leakage. If a large
opening is left in the tub where a part was
removed, vou can fit a plate of light metal
over it and fasten it down with the original
serews. In such cases, it may be necessary
to use gaskets between the metal parts to
prevent leakage.

—K. E. Soliday, Sapulpa, Okla.

Metal Backing Piece Helps Repair

Hole in Plastered Wall

Patching over a
round hole in a
plastered wall
where the lath
have been cut
away to admit a
water pipe or
drain often is dif-
ficult. But usual-
ly you ecan simpli-
fy the job by using
a piece of sheet
metal shaped as
indicated. The projecting tabs on the metal
are slipped earefully between the lath and
plaster to hold the rounded portion in the
opening. The rounded portion should be
smaller than the opening so that some of
the plaster will be forced beyond the metal
edge to form a key.

Pencil Through Paper Clamps
Keeps Book Open

Keeping the pages of a book open while
following a formula is a simple matter if
you use a couple of paper clamps and a
pencil. The clamps are slipped over the
top ends of the opened book, after which
the pencil is slipped through the clamps as
shown to prevent the book from closing.

—Wm. Swallow, Brooklyn, N. Y.
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Works like compound rest on lathe
carriage to give extremely sensitive
and positive adjustment. Clamps
securely to drill-press table, and is

made almost entirely of wood

By Walter T. Warde

HE two-way, vernier adjust-

ment of this excellent drill-
press vise makes it especially
useful whenever work must be
centered with extreme accuracy,
It is designed to straddle the table
as shown in Fig. 2 and conse-
quently must be made to fit the
one on which it is to be used. Car-
riage and jaw screws of the orig-
inal, Fig. 1, have left-hand threads
so that the parts will travel for-
ward, as on all machine tools,
when the handwheel and thumb-
serews are turned elockwise, How-
ever, if facilities are not at hand to
cut lefi-hand threads, you can use
a right-hand thread instead,
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i i ity  PRESS TABLE

Fig. 3 shows how each vise jaw is made,
while Fig, 4 details the frame and the dove-
tail ways in which the jaws travel. Collars
fitted to the outer ends of the shouldered
feed screws keep the opposite ends engaged
in a block fitted midway between the ends
as shown in the top view in Fig. 5. Note
that the faces of the jaws are V-cut to hold
round stock vertically as well as horizon-
tally, and that the hole in each jaw for the
shaft is tapped direectly in the wood. Hard-
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wood, therefore, such as maple or
birch, should be used for this and
assembled with glue and bolts,
Wax on the ways will make the
jaws work smoothly if they bind.

The base or lower part of the
vise which fits over the drill-press
table, is detailed in Fig. 7. This,
too has dovetail ways in
which the upper unit
travels back forth on
a threaded shaft passing
through a tapped block
attached to the under-
side. The cutaway view
in Fig. 8 shows how bush-
ings are fitted to carry the
shouldered ends of the
shaft and how it is held in
place by a collar at one
end and a knurled hand-
wheel at the other. Best
results will be had in fit-
ting the upper unit to the lower one if the
pieces that form the sides of the dovetail
opening are inserted after the vise umnit is
in place on the shaft. In this way, you can
run it back and forth to see that it does not
bind, after which the pieces are fastened
permanently with screws driven up
through the bottom. The calibrations on
the thimble or hub of the handwheel, Figs.
5 and 6, and the wooden rule set flush in
the top, will be found helpful in spacing
holes a specified distance apart. A locking
screw is provided on one side of the base
for holding the latter in position on the
table. The hole for thiz can be tapped di-
rectly in the wood or a nut can be embed-
ded on the inside.

If you have been careful in fitting the
joints accurately, several coats of gray
enamel will make the vise look as if it were
made of metal, especially if the wood is
sanded well and end grain filled with a
sealer. It is best to leave the dovetail ways
free of paint unless sufficient clearance has
been allowed between the sliding parts.

POPULAR MECHANICS



Tester to Check Circuits in Multi-Wire Caes

TEST

SIMGLE CLIPS

HEADPHONE /
3-CELL
@ FLASHLIGHT

TRAMSMITTER
7 TEST
CLPS
SINGLE T
HEADPHONE 5
® GROUND

OR CABLE

COMBUIT ”L
BATTERIES, . OGROUNDT ®——" = o AH

b MULTIWIRE

P,

CABLE

Electricians who install or repair tele-
phones, annunciators, burglar alarms, ete.,
that are connected with multi-wire cables
will find a set of these testers a timesaver
in tracing the eircuits through the cables.
A set consists of two individual testers
each having a single headphone, transmit-
ter (carbon microphone), and two elips
wired as shown. Tester A has two three-
cell flashlight batteries or six 1l42-volt sin-
gle cells, connected in series between the
transmitter and the headphone. In use,
tester A is connected at the source of the
cable. One of the clips is attached to a
water pipe or, if the cable being tested is
armored, the clip ean be clamped to it.
The other clip is fastened to one of the
wires to be traced. Tester B at the other
end of the cable is connected as shown—
one clip to the ground and the other to the
various wires individually until the voice
of the workman using tester A can be
heard, Each wire in the cable is checked
in this way until all have been traced. The

batteries are taped together and can be
carried in the pocket. If a chest support
for the transmitter is not available, one can
be made from a heavy piece of wire to fit
around the neck or chest so that both hands
are free, Care should be taken so that the
attachment elips do not eontact each other
in order to avoid injury to the transmitter.

Lacquer Coating Protects Insulation on Car Ignition Wires

If the insulation breaks or peels off the
high-tension ignition wires of your car,
the efficiency of the motor will be reduced
considerably. If it is impossible to replace
these wires with new ones for some time,
they should be protected against heat and
grease, which rapidly deteriorate the in-
sulation. To do this, give them a coat of
clear lacquer. Before applying the lacquer,
however, clean the wires of all grease by
washing them with gasoline and allowing
the wires to dry thoroughly.

[ An old speedometer cable is effective for
cleaning radiator overflow pipes.
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Drawer Near Glass Bins in Store

QPEMING FOR
T-50UARE

Installed near the glass storage bins in a
small hardware store, this drawer was built
especially to provide a convenient surface
on which to measure and cut glass for cus-
tomers desiring special sizes. A false hot-
tom supports the glass so that the surface
of it comes flush with the drawer top, mak-
ing it possible to use a small T-square as
a straightedge in cutting. To speed meas-
uring, a cloth tape measure is glued on the
front edge of the drawer. Note also the
small bin for scrap pieces of glass at the
back, and a slot in the drawer front to take
the T-sgquare when not in use,

—Opie Read, Jr., Chicago.

Rejuvenating Rusty Car Bumpers

Car bumpers pitted with rust spots ean
be rejuvenated in appearance by brushing
a litile aluminum
paint into the pits.
To do this, apply

APPLY
ALUMINUM

fairly dry brush,
coating a small
area at a time and
wiping off the ex-
cess paint imme-
diately before it
has a chance to
adhere to the un-
pitted surface. This treatment lightens the
color of the pits and blends them incon-
spicuously into the polished surface, It
also helps prevent further rusting.

—J. Modroch, Danbury, Conn.
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Selecting the Right Screw Driver

To Suit the Job

Although few hand tools are used more
universally than a screw driver, this simple
tool often is misused and generally abused.
Mutilated serew-head slots, broken screw
shanks, marred work around a screw, in-
ability to loosen and tighien a zerew are
results of using a screw driver of the wrong
size or type, or one that has the blade tip
ground incorrectly.

Like other widely used tools, there are
several types of screw drivers, each de-
signed for a special purpose. The three
common types are shown in Figs. 1, 2 and 3.
The wing-blade types are preferred for
screws set flush with the surfaces, while
the wingless or cabinet styles are used
when serews are to be driven into counter-
bored holes. But regardless of style no
screw driver will handle a secrew properly
unless it iz shaped and ground to fit the
slot correctly. Detail A in the magnified
view of Fig. 4 shows how a screw-driver
blade should appear when ground for or-
dinary work, while detail B shows an in-
correctly shaped blade—one that will slip
out of a screw slot as soon as a little pres-
sure is applied. For fine or delicate work,
some mechanics prefer to relieve the blade
back of the point as shown in detail C.

When selecting a driver for a job always
use one having a blade a trifle narrower
and thinner than the length and width of
the screw slot as shown in the two lower
details of Fig. 6. The two upper details
show what happens if the blade is too nar-
row or too wide, It is always a good idea
to have a 3-in. length of hacksaw blade,
set into a small handle, for cleaning slightly
misshaped screw slots or for reshaping
those that have been slightly mutilated.
Such a zaw is shown in Fig. 5. The set of
the teeth should be removed by grinding.

For screws that have been driven too
tightly to remove with a straight-blade
driver, the two types shown in Fig. 7 will
do the job. The one in detail A is an ordi-
nary screw driver bent at right angle near
the tip, while the one in detail B is ground
from flat steel. Both should be hardened
before they are put into use. Fig. 8 shows
a gplit type of driver that holds the serew
for starting it in deeply counterbored holes
or other hard-to-reach places. On jobs that
require driving or loosening a large num-
ber of serews, much time can be saved by
using a spiral ratchet screw driver like the
one shown in the photo. Then there are
the special types, some of which are shown
in Fig. 9. These are used on jobs where
straight-shank serew drivers are incon-
venient or impossible to use.

POPULAR MECHANICS
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Bench Stn];;s SupportCan orDrum
When Weldmg and Snldenng

To hold drums, cans or cvlinders of va-
rious sizes on his bench for welding or
soldering, one mechanic has the bench fit-
ted with stops which may be driven up
to the desired height as occasion requires.
The drums are rotated easily on the stops
but are less likely to turn accidentally than
they would be if supported by rollers.

Wrench for Socket-Type Screws
Is Assembled Quickly

Finding it impossible to purchase a set
of wrenches for screws having hexagon
driving holes, one machine operator as-
sembled improvised ones to serve the pur-
pose. A piece of flat iron was first eut and
drilled to accommodate several bolts hav-

( LOCK MUT [

X% 10"
FLAT IRCN N

SOCKET-TYPE
SETSCREW

-

THREE METHODS FOR
AMCHORING BOLTS
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ing hexagon heads the same size as com-
mon driving holes in socket-type screws.
The holts were then anchored to the flat-
iron handle according to size and particu-
lar work for which the wrench was intend-
ed. Three methods for anchoring holts were
found satisfactory and these are indicated
in the drawing. One method makes use of
two nuts, while another consists of tapping
the handle, and the third involves welding.

Nut Placed in Folded Metal Strip
Serves as a Wing Nut

In any work
where a bolt is
employed upon
which the nut
must be loosened
or tightened fre-
guently, and no
thumb nut is at
hand, a substitute el
may be made by =7~ NUT
drilling and bend-
ing a strip of tin or sheet metal to receive
the sguare nut, The tin then serves as a
self-contained wrench or handle for turn-
ing the nut easily.

METAL STRIP

Pipe Spacer Prevents "'Bucking”
Of Trailer Hitch

TRACTOR DRAWBAR

One farmer pre-
vented the hitch
clevis of a heavy
two-wheeled
trailer from
“bucking” when
traveling loaded
OVEr Uuneven
ground by insert-
ing a spacer cut
from iron pipe be-
tween the top half of the clevis and the
tractor drawbar. The clevis pin passes
through the spacer as shown. This ar-
rangement allows free sidewise movement,
yet prevents the pounding caused by up-
and-down movement of the clevis.

Installing New Plstﬂn Rings

When you have
to put new rings
on a piston that
must be removed
from the bottom of
the motor block,
just push the pis-
ton far enough
through the top of
the block so that
a rod can be inserted through the wrist-pin
bushings as shown. This will let the piston

,.44'-{:{2 .
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rest on the surface of the block while in-
stalling the rings, after which the rod can
be removed and the piston pushed down
into the eylinder. If there is any chance
of the connecting rod scoring the cylinder
walls, wrap it with newspaper or cloth.

Tray for Washing Small Parts
Is Self-Draining

In garages and
other places
where a pan is
used for washing
small parts in gas-
oline, a self-drain-
ing tray can be
provided for the
pan by inverting a
funnel in it and slipping an old brake drum
over the neck of the funnel. In use, the
parts to be cleaned are placed in the drum
and gasoline from the pan is applied to
them with a small brush. In thiz way, the
gasoline runs back into the pan, and the
parts can be picked up easily.

Valve-Stem Cap Always at Hand
When Kept on Pem::l

To be sure that
a valve-stem cap
is always at hand
for removing
valve cores, one
service-station at-
tendant removed
the eraser from
the end of a pencil
that he always
carried in his
pocket, and slipped
the valve-stem
cap over the end of the pencil. In some
cases, it may be necessary lo squeeze the
cap a little so that it will fit tightly.

Hand Strap Impmves Bee Smoker

Operating the
bellows of a bee
smoker with one
hand while open-
ing a hive with the
other is not diffi-
cult if a hand strap
is provided on the
bellows of the
smoker. In this
way, the hand can
BELLOWS be slipped through
the looped strap to support the weight of
the smoker while the bellows are operated
with the fingers.

—A, 5 Wurz, Jr,, Rockyford, Alta,, Can,
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Blotters in a Sandpaper Holder
Handy at Ynur Shop Desk

SAMDPAPER
HOLDE &

BLOTTING
PAPER

Where blotters are needed for continued
use at shop and office desks, metal sanding
blocks of the type shown make excellent

holders for them. In this way, convenient
handles are provided and the holders can
be used for paperweights. Suitable blot-
ting paper strips are cut from large desk-
size sheets of blotting paper and kept on
hand for replacements when the ones in
use become saturated to a point where they
no longer absorb excess ink.

Radius-Rod Shim for Tractor

When a Ford tractor is used continuous-
ly over rough ground, wear on the ball
sockets that hold the inner ends of the
radius rods enlarges them to the point
where there is considerable play in the ad-
justable front axle. To prevent this, one
operator removed the outer half of the
gocket, which also forms the foot rest, and
inserted a double thickness of tinfoil as in-
dicated. Lacking tinfoil, thin leather will
do. Avoid shimming too tightly as these
parts are not lubricated.

—Ww. C. Lammey, Sandwich, TIL

TIN FOIL OR
THIN LEATHER
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1—Contour-machining seclor gears instead of milling
made a 50 percent saving in costs. 2—Cone-shoped
hole sowed in a lorge cylindrical piece without waste
of material. Bering in a lothe would have resulted
in chips. 3—The 10-in. keywoy waos sawed out in
20 min., which would take 4 hrs. on a shaper

Photas by courlesy of
Continental Machines, Ine,

By H. J. Chamberland

LTHOUGH basically a
band saw, a contour-
sawing machine is especially
designed to cut over seven-
ty-five materials varying in
hardness, including metals,
plastics and wood.

Saves time and material:
Many improvements made
in contour machines, plus a
variety of saw bands for va-
rious specific purposes, have
made possible an almost in-
credible saving of time and
material when the contour
machine is compared in per-
formance to that of other
basic machines such as lathes, millers,
shapers, planers, slotters, ete. As much of
the work done by these other machines can
be performed better and faster on a con-
tour machine, they are relieved from un-
necessary jobs and can be employed solely
for work that cannot be done otherwise.

Figs. 1 to 5 inclusive show operations in
which a great saving of time and material
iz possible, Outstanding among these ex-
amples is the material-saving operation
shown in Fig. 2. Here a tapered hole, 5 in.
in diameter at one end, 2 in. at the other,
and 9% in. in length, was cut with a con-
tour machine without any appreciable
waste of metal as a single cone-shaped
piece was removed, which would have been
reduced to chips if the hole had been bored
on a lathe, Cutting a keyway 10 in. long
in a shaper is a 4-hr. job, owing to the light

4—Cutting three slots in each of these disks re-
quired only 30 min. en @ contour saw but weuld
have taken 112 hrs. on a milling machine
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5—Another 4-hr. shaper job of cutting 45 teeth
in @ 20-in. internal ratchet was accomplished

on @ centour machine in one hour

feeds required, but on a contour ma-
chine such an operation, shown in Fig.
3, was accomplished in 20 min. To.cut
three slots in each of the disks shown
in Fig. 4 was only a 30-min. job by
contour-sawing, whereas il would
have taken 134 hrs. on a milling ma-
chine; also, the small pieces cut out
were found useful for other purposes.
Fig. 1 shows another operation usu-
ally done on a milling machine—cut-
ting off part of the tooth sections of
gears. By means of a simple fixture
to hold and guide the pieces on a con-
tour machine, the work was done at
a saving of 50 percent in production
costs. The 20-in. intermal ratchet
shown in Fig. 5, which has 45 teeth,
was formed in 1 hr. by sawing. This
work reguired 4 hrs. in a shaper.
Easily and gquickly mastered: As
shown in Fig. 6, batteries of contour
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&—Batteries of contour machines are
found in many large production
plants, forty or fifty units not being
unuswal, 7—Metal for saw bands be-
ing tested for grain structure with o
matalscopa, which shows enlaorged
views and mokes phetomicregraphs

machines are found in many large
plants, forty or fifty of them in one
place not being unusual. Following
a brief period of free instruetion
provided to industry by a large
manufacturer of contour machines,
the average apprentice can start to
produce acceptable work., A con-
tour-machining schoel turns out
craftsmen in this work in a practi-
cal training period of 200 hrs. After
the first day of instruction, trainees
already are capable of turning out
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lathe faceplate straps, wrenches and other
useful items.

Precision in making the saws: Of the
whole machine, the saw band itself, being
the part that actually deoes the cutting, is
of greatest importance. As a Yw-in.-wide
band must perform as efficiently in iis
range as a la-in, band, the material from
which saws are made must meet exacting
requirements, and the teeth must be milled,
set and hardened uniformly with extreme
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8—Teeth aore milled in as
many as forty saw bonds at
once, the baonds being
clamped side by sida in an
air-operated vise. 10—Acid
test shows exoct depth of
flame-hardening on saw
bands by discoloring hard-
ened portions. 9=Tooth-set=
ting machinae that shows a
magnified image of the teath
botwoen limit lines so thet
eperater can detect errors of
set at a glance. The circular
insart shows imoge os sesn

accuracy. To assure that no inferior steel
iz used in making the saw bands, the raw
material is first tested for grain structure
with an instrument known as a metalo-
scope, Fig. 7, which provides highly mag-
nified views of the metal under ohserva-
tion, and enables the operator to make
photomicrographs, In milling the teeth,
Fiz. 8 as many as forty similar bands are
clamped together rigidly in an air-operated
vise, After the teeth have been cut, the
bands go to a teeth-setting machine, Fig. 0.
Here the set of the teeth is checked so that
it does not exceed 001 in. from specifica-
tions, A magnified image of the teeth as
projected on a sereen is shown in the cir-
cular insert of Fig. 9. The image appears
hetween fine lines so that the operator can
detect errors at a glance. Next, the tooth
portion of the bands is flame-hardened as
shown in Fig. 12, so that the back of the
band will remain flexible. Hardness must
reach the bottom of the tooth gullets but
must not exceed this, Depth of hardening
is so important that all bands are given an
acid test to show just how far hardening
has taken place. See Fig. 10, which shows
how the acid discolors the hardened teeth
to a dark shade, while the back of the
band, if untouched by heat, remains light.

POPULAR MECHANICS



STRAIGHT = WAVE RAKER
@ TYPES OF SAWS

Types of teeth: There are three types
of contour-saw teeth as shown in Fig,
11, the raker tooth predominating be-
cause it will eut all solid iron and steel.
The wave tooth has the smallest pos-
sible tooth spacing and is used to cut
sheet and tubular stock as well as
stainless steel and ductile materials.
The straight tooth clears the cut or
kerf of chips, and is used for culling
brass, copper bronze, plasties and non-
ferrous materials.

Saw pitch: Contour saws are made
in eight pitches (number of teeth per
inch), varyving from 6 to 32 teeth, The
gsaws are made to cut curves and, al-
though there are eleven widths rang-
ing from s to 1 in, the maximum
width used is usually 1% in. The wid-
est band possible should be used al-
ways, and this depends on the radius
of the curvature that must be cut. De-
tail A of Fig. 13 gives the approximate
radius that each width of saw will cut.
The widest saw possible permits maore
feed and decreases chattering., Using
the widest set of saws is also advisable;
this has .007-in. elearance on each side,
giving considerable freedom to the
back of the saw. As the width of a
contour saw decreases, the pitch must
necessarily get finer, although wide
saws can have any number of teeth per
inch. A standard saw for general work
is a raker-type saw with a pitch of 14
heavy-set teeth per inch. Although
these saws are made in three varyin
degrees of temper, known as A, B an
C, the A-temper is given preference at
present. Generally, the coarser pitches
are used on soft or thick materials and
operate at slow speeds. The finer
pitches are used on hard or thin ma-
terials, the saws being run at higher
speeds. Accordingly, G-, 8- and 10-
pitch saws are used for solid sections
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of soft materials over 2 in. thick; 12- and
14-pitch saws for solid sections of hard
materials under 2 in, thick, and for heavy-
gauge structural steel and heavy-gauge
sheets; 18- and 24-pitch saws for light and
very light solid sections, light structural
metal, sheets and tubing. The 32-pitch
saws are used mostly for cuiting wvery
thin sheets, tubing or pipe.

Holes to start internal euts: To cut in-
ternal outlines one or more starting holes
are required to insert the saw and to per-
mit turning the work. Details A, B, C, and
D of Fig. 14 show examples of everyday
layouts for contour work. In many cases
where four or more holes would be cus-
tomary, the number can be reduced to one
or two by notching a space with the saw to
make the turns as shown in detail E of Fig.
14. Detail F of Fig. 14 shows how to follow
the outline directly from the hole. When
sawing curves, pressure should be applied
as shown by the arrows in detail B, Fig. 13.

Determining speed, feed and saw pitch:
Enowing the kind of material to machine,
the operator simply turns a “job selector”
dial, on the top cover of the contour ma-
chine (See Fig. 15) to a point designating
the material. The seleetor gives the correct
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A =Starting switch

B —Job selector (gives correct spaeds)
C —Air line blows aut chips

D —Tachemater shows sow walocity
E —Panel light

F =\Weld seloctor

G—Etching connection

H—Line valioge regulator

| =Welding laver

J —Welding jows to clamp saws

K —Lamp and grinder switch

L —Annealing swilch

M—Grinder o dress welds
MN=Power-feed pressure control
O—Removable chip box

P —Power fead release pedal

Many built-in units and controls
on moedern contour machines en-
oble cperotors to do fast and
accurate work. References above
apply to Figs. 15 and 16

pitch of the saw to use, the
speed and also the feed for
the thickness to be cut.
Having mounted the re-
guired saw band, the correct
speed (50 to 2,000 feet per
minute) is obtained by turn-
ing a hand wheel until a
speed-indicator dial posi-
tioned at the left of the job
selector, shows the speed
desired. The wide range of speeds, very
essential in cutting many kinds of materi-
als of varying thickness, is provided by a
built-in variable speed unit.

Welding saws: After a saw has been cut
for internal machining, the severed ends
are joined together again by welding,
which can be done in a few moments on a
built-in butt welder shown in Figs. 16 and
17. The severed ends of the saw must be
squared on a esmall grinding wheel provid-
ed on the machine, before being aligned
in the jaws of the welder, both of these
operations being done after the saw has
been passed through the starting hole in
the work. The welding heat required for
a particular width of saw is regulated by
means of a “weld selector,” After the saw
has been allowed to cool slowly, the joint
is annealed by operating a switch for this
purpose. Then the welded joint is surface-
ground on both sides until it passes through
the weld-thickness gauge. The welding
unit also provides a convenient means of
connecting an etching pencil for the pur-
pose of marking parts as shown in Fig. 18,

Adjusting the saw guides; Contour-
sawing machines are equipped with spe-
cially designed saw guides and inserts as

POPULAR MECHANICS



shown in the upper details of Fig. 19. There
are several sets of inserts to suit all widths
of bands. A gauge is provided to locate
the left-hand insert and to determine the
correct width of the slot, which is done
before adjusting the right-hand insert, See
the two lower details of Fig. 19. The saw
must track perfectly before the inserts are
adjusted. Proper coordination of precise
tracking and adjustment of the inserts
should cause the back edge of the bhand to
contact the thrust roller lightly when the
saw is not cutting.

Contour-machine accessories: There are
a number of accessories used to protect the
operator against errors and help him to do
better work. For example, the air jet as
seen in Fig. 15, blows chips out of the saw
kerf continually. This prevents generat-
ing heat, which would tend to weld chips
to the saw teeth and eventually damage
the saw. Fig. 22 shows a magnifving unit
that enlarges the cutting location three
times, enabling the operator to follow the
layout line on the stock closely. Fig. 21
shows an attachment used to cut large eir-
cular holes up to 30 in, in diameter in stock
up to 12 in. in thickness. Fig. 20 shows a
cut-off and mitering attachment for mak-
ing straight cuts at various angles, result=-
ing in accuracy difficult to obtain if this
were done frechand.

Tmportance of correct feed: Excessive
feed will dull the saw teeth and produce
bellied surfaces. Customarily, hand feed
is used when making light cuts, but for
heavy ecuts the power feed, illustrated in
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Figs. 23 and 24, releases both hands of the
operator to guide the work. The feed de-
pends on the width of a saw, the nature
and thickness of the material. Soft or fast-
cutting materials will stand a pressure of
50 Ibs. with a %5 to ¥%-in. saw. A pressure
of 33 to 40 Ibs. is advisable for steel being
cut with a ¥4 to 3-in. saw, but not more
than 25 lbs. should be used on a 1& to #a-in,
saw. When sawing parts having a variable
thickness, the saw part of the time is cut-
ting a thickness that is greater than that
of the material itself as is the case when
the saw enters the wall of a pipe. In
such cases the saw wvelocity for the mini-
murm thickness of the work is too great for
that of its maximum thickness. Then the
saw pitch should be based on the thickness
of the material but the saw velocity should
be based on double the thickness. The
operator can determine easily what adjust-
ment should be made in such cases by sim-
ply referring to the job selector incorpor-
ated in the machine, as shown in Fig. 15.

@ TOPR VIEW OF POWER-FEED MECHANISM

/ STEEL

CABLE

WORK-HOLDING JAW

— EQUALIZER
PULLEYS

f PULLEY
BRACKET
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Ww.T- M. Concrele
Plasterer’s Lightweight Mortar Box Is Watertight

Especially handy for
plasterers and others who
work alone, this mortar
bhox is ideal for mixing
small batches of plaster
or concrete, The box is
light in weight and takes
very little space in a car.
Hard-pressed board, 1
in, thick, is used for the
bottom, which is ecurved
upward at the ends, Each
side consists of two
boards, the inner one be=
ing eut to the desired con-
tour of the bottom, which
then is nailed in place as
indicated. Following this,
the outside board is nailed
in place, after which the
cut-out portion is insert-
ed, pressed down tightly
against the bottom and
nailed to the outside
board, thus making a wa-
tertight joint, A little
white lead or calking
compound applied to the
joint before assembling
will help.—Ralph K.
Coffman, Arlington, Va,

BOARD

's” HARD-PRESSED

Pull-Out Rack Keeps Small Drills Handy in Bench Drawer

Instead of keeping small twist drills in a
regular holder or loosely in a drawer, one
mechanic uses a wooden block that slides
into a eompartment made in a drawer as

shown. In this way, the drills are always

GUIDE STRIF™=

AUGUST, 1943

in neat arrangement for quick selection,
and are well protected. Also, the block can
be pulled cut and set on the bench or car-
ried about as desired, It is merely a length
of 2 by 4-in. stock grooved along one side
to slide over a guide strip in the drawer
compartment, the front of which is cut out.
A drawer pull on the front end of the
block and a little wax on the guide strip
completes the job.

Notched Ends Identify Planks
Used on Scaﬁnlds

After having
several selected
planks, which he
had saved for
scaffolding, cut in-
to pieces on a con-
struction job, one
contractor insured
against a repeated
mistake by cutting
shallow notches in
the ends of seaffolding planks. The notches
identified the planks so they would not be
used for other purposes by mistake.
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Wheeled Table Speeds Packaging
In Large Warehouse

B R ArFING
PAPER

SPACE FOR
SACKS

As speedy wrapping of packages in busy
warehouses requires a convenient table,
Eaper sacks, ete., one worker simplified

is job and 'provcd himself capable of fill-
ing more orders by using the wheeled
wrapping table shown above. It consists of
a solid platform to which are fitted large
casters and four uprights to support the
top which provides a large working area
at convenient height, The table also in-
cludes individual compartments for a sup-
ply of sacks and wrapping paper of sizes
commonly used in packaging stock items.

Plumber Uses Plunger-Type Gun

To Apply Thread Compound

Working on the principle of an ordinary
grease gun, this handy dispenser for pipe-
joint compound is assembled from scrap
materials. It consists of a metal tube which
is fitted with a plunger and an improvised

BRUSH FASTEMED
ARQUND HOLLOW
TUBE

PLUNGER
LEATHER CUP
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nozzle, as shown. To simplify spreading
the compound, a brush is adde:sipby an-
choring bristles around a hollow tube
driven into the nozzle. As pressure is ap-
plied to the plunger, compound is foreed
through the hollow brush and spread in a
smooth layer on the desired fitting,
—DeLoy J. White, Hollywood, Calif,

Pipe Raises Engine Air Cleaner
Above Chaff Frum Cnmbme

On combine
harvesters driven '. i

i P 5 I:_|'+'-“"\
by an auxiliary *T ExTEnoED
engine mounied f 1 POSITION
on the machine ( ]
1
1
|

trouble is often
experienced with
chaff and other
wind-borne mate-

POSITION OF
FRIMARY 21R
CLEAMER

rial clogging the === =
primary air clean- I,x S
er and choking the e s | l ﬁ
engine. To prevent % i

this, one operator £

soldered a 3-ft

extension to the air cleaner pipe or tube,
thus raising the primary cleaner above the
dust and chaff into relatively clean air.

Loose End on Roll of Screen Wire
Held With Cotter Keys

Lacking rubber
bands to hold bro-
ken rolls of screen
wire, one hard-
wareman em-
ployed large cot-
ter kevs, which
were slipped over
the wire at each
end. Use of the
cotter keys is more
convenient than the use of cord as they
can be removed quickly to unroll the wire
whenever desired.

Insulation Is Stripped Off Wires
With Claw Hammer

When wiring
fixtures, one elec-
trician strips the
insulation from
the ends of small
wires by pulling
them through the
claws of a hammer
that is inserted in
a hole through the
bench top. In this
way, the hammer is convenient for strip-
ping wire ag well as for its original purpose.

POPULAR MECHANICS
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Indoor FM Antenna

MANY owners of FM receivers pay
little attention to the antenna
reguirements necessary for maxi-
mum results. Although a high out-
door di-pole antenna will give the
best performance, when properly in-
stalled for directional effect, such
commercial units are now difficult to
obtain. However there is no need to
handicap vour FM receiver with a
makeshift antenna if you have three
ordinary insulators, about 12 feet of
antenna wire and some common
twisted lamp cord long enough to
reach from your attic to the set.

A di-pole antenna is merely two
quarter-wave conductors lined up
with the inner ends separated with
an insulator and a two-conductor

INSULATORS
feed line attached to the inner ends to -
transfer the energy to the set without un- | i .
necessary loss. In Fig. 1, ordinary antenna i_' A anTenna wines :
5-8-

wire is used for the Yj-wave conductors ; sLE™ ._l
instead of aluminum rods, and the twisted FEEDERS SOLDERED
lampecord feeders are fﬂIIﬂEdle.tl-ltl 8 in. at T0 #T-WLF&E}
the connecti ints to provide the neces-
sary Mpedu;ngcga match Ec the di-pole, in- L::Eizcgs?ﬂ
stead of the usual matching transformer.
The feeder line should run at right angle
to the antenna for at least 8 ft. and then
through suitable tubular insulators to the
set, and should be kept as short as possible.
Di-pole antennas are broadly directional
out from the “fat” side and have sharp
minimum reception points on the ends.
Therefore they should be run at right an-
gle to the line between the station and the
receiver. Determine this line with a com-
pass and map of the local territory if pos-
sible; use rope from the insulators at the
ends to the di-pole and make the attic in-
stallation accordingly. The general idea is
illustrated in Fig. 2. There must be room
for a span of from 13 to 14 ft. and this usu-
ally can be found in the average attic, to
properly “face” the antenna to the FM
station, Sometimes reflections and inter-
vening objects change the line of reception,
therefore try shifting the line of pickup
slightly until the best results are reported R8RS — o SO T gt
by your assistant at the receiver. e (T A iR
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By Arthur I. Rattray

ILTIJNG a real need now that B-hat-

teries are not available for small bat-
tery-operated receivers of most types, this
simplified B-power unit shown in photos
A, B and C, will enable many owners of
such sets to place them back in operation.
It is a hum-free souree of B power that will
operate on any 115-volt a.c. or d.c. supply
line, and is assembled from noncritical ma-
terials commonly found in the radio stu-
dent’s and experimenter's junk box.

An ordinary Mazda 60-watt light bulb
does away with a critical wire-wound re-
sistor or transformer that would ordinarily
be used to light the filaments of the recti-
fier tubes; and the primary of an old audio
transformer is u as a filter choke. The
rectifier tubes can be type 37 or any two
6.3-volt, .3-amp. tubes connected in par-
allel as shown in Figs. 1 and 3. They can
be type 6C6, 6D6, 76, 77 or 78 with the
proper tube sockets. In any case all ele-
ments of the tubes, except the cathode and
filament, are connected together. If a tube
has its grid on top, an insulated grid cap
and wire will have to run up to the top of
the tube.

Single section 40-mid. 150-volt elec-

vk

[ AL

" THAWS. A5 & CHOIME

ERRUREREAS T

20 MED, 2504,
ELLCT.
+ 5

|

15000 fHS

| WATT "~y

Rty

0 MPTLIS0HY.

S ELECTy

-

EOWATT E20-Y.
FUATDA LAHP 3

LENT. GORD -

T0 115 Y.
LINEY,

NOTE = X« FOSITION
FOn SWITCH
IF DESIRED

Fia. |

P60 WRTT 20V,
MAIDA LAMPS

MOTE-TURE SOCKETS BOTTON WDW,
AMY TW B34 JAMS TUSES IN
PARALLEL AS RECTIFIER

f'%E;i-;?_':D N.C.oND CONNECTION
o PR _ g ::If'r
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HE WL, NG q?;;F-P y
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trolytic condensers may be used instead
of the dual-section unit shown in Fig, 3.
The schematie ecircuit diagram for this
unit appears in Fig. 1. Diagram, Fig. 2
shows 1 tube and 2 light bulbs in a fila-
ment and rectifier arrangement for one
and two-tube student sets where 4 ma,
is enough current at 90 volts,

FOR DIFFERENT CURRENT RATINGS

AF VOLTS AT "G MA R 115 20 M OMMS 1 WATT
A5 VOLTS AT Ly MA
A5 VOLTE AT 1 WAL
25 VOLTE AT 2 A
A5 VOLTS AT ‘3 MA 90 DHME T WATT
o0 VOLTS AT 11 MA. B2 15 30 M O8NS 1 WATT

NOTE — MA. = MELLIAMPERES: M = THOUSAMD

1578 M OHME T WATT
15 15 M OHMS 7 WATT
15 57 dh Oadiag 7 WATT

L

L3
R
21
LR
]

Fie.bA

|
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REPLACES B-BATTERIESLL IN SMALL SETS

If different current ratings than those I:,eq,".' 1l o | . ['e-'-,.:!
shown in diagrams Figs. 1 and 3 are desired, o= o na |
change resistors R1 and Rz as specified in iitﬂm J_F:‘?t. il

list Fig. 1-A. The nearest common regular
value available can be used. Noneritical
detailed student list R-317 is available if
desired. Most owners of batteryv-operated
sets can trace and tag the B-battery leads
so that no error will be made in making the
connections, One common 1%-volt No. 6
dry cell or two ordinary 1'2-volt flashlight
batteries connected in parallel, will supply
the necessary A-battery
voltage for portable battery
sets with 1.4-volt tubes.

All parts are assembled on
a Y%-in. board 6% in. wide
and 9% in. long. This base-
board is supported on two
6Yi-in. lengths of 3j-in.
dowel rod so that the wiring
is on the underside as will
be noted in photos A and B.

Flease remember that this
B-power unit is an a.c.-d.c.
piece of equipment and therefore cannot
be grounded. Any receiver or other equip- LA Wt W N
ment used with this power unit, that should : F30FEER
be separately grounded, must be grounded :
through a .1-mfd. 400-volt condenser.
When using this two-tube single light bulb
B-power unit, be sure that both tubes are
inserted in their respective sockets and
connected in parallel before plugging the
unit into the wall socket.

NOTE
i BOTTOM VIEW D_r'__&’-‘."{
i BOTTED LINES IMDICATE
| URITS MOUMTED ON TOR
foF Base

| ArPOSITION FOR SWITCH
| IF DESIRED

r
& e
B uel oowel
& REQUIRER

(3l
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1

! g &L
. N
S

s U
R = o MG

U

m
20 || Pr—tikE coRb
A
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SHEERS

RADIO
HINTS

{A) Thin wall partitions in basement
recreation rooms provide a good
ready-made baffle for mounting an
extension speaker ai shown in the
phote and sketch. Radio er phono-
groph dence music ean then be fed
from a radio-phonograph located in
an upper room whenever desired.
Extension connections are made by
cutting the voice-coil leads at the set
and inserting a d.p.d.t. switch az in-
dicated in Figs. 1 and 2. Any old P.M.
or other self-powered speaker may
be used; no T-pad is necessary at the
remote speaker as the volume con
be controlled ot the set

SPRmG CLIPS =7 —=~ BAKELITE
FLABHLIGIAT

CELL ~

{8) Handy fashlight-battery clip for
headphone testing to locate open cir-
cuits in voice coils, audio transformers,
ate. Under test a distinct click will be
heard in the Fl'u:u'u:!. if the circuit is
complete, (€} Small pocket serewdriver
has protective end shiald. (D} One knife
section from an old rotary pencil sharp-
ener makes a useful reamer for en-
lorging ponel hales to mount replace-
ment parts requiring larger mounting
heles. (E} This :'lnglc-l:lulh:ln carban
microphone, made from simple materi-
als, moy sometime solve an importont
emergency problem; it also supplies the
studant with @ working unit for class.
rcom experiments. One binding post
meakes direct contact with the fail, the
other with the carbon granules in the
cup. Three suggestions are given for
maoking the eup from scrop materials

TEST PROOG =
B 05,

HALE FIR ™
'

TERRLOF
CELL T +—

HEHN BRILL-

(F) Conveniant halders for nuts, machine serews and other small
parts, made by inserting old tube bases in heles drilled in a circular
wooden baseboard to take the prongs.. (G) Dual screwdriver for
radioc workers, saves fime and toolbox spoce. Both sections are
insulated in the plastic handle

=015 OF THICK FEXT HOULOW

EQr DET IHTG

AR OF SHALL BRALL

£ M
COHTAINLE

S=RUBSLR RiSE WASHER WITH
[l S CARPED
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MASTER OF MANY CLIMES

You will find the Allison engine busy today in tropic heat and
numbing cold. * You will find it strafing the f_nem}r through the
ground haze of the desert — you will meet it, too, in the sub-
arctic temperatures of the upper air. # But wherever you find
it, you find sturdy dependability doing a masterful job,
carrying the fighting pilots of the United Nations
successfully on their missions—then winging them
safely home again. # The Allison is manufactured
under General Motors standards of engineer-
ing, mt:a]lurgy and fabrication. % Planned
from the outset to be one of the world’s
finest aircraft engines, the Allison
is living up to General Motors’
purpose in creating it— and
in the process proving itself

2 e

master of every climaric
condition under

which men fight,

ALLSON

P38 — Lightning
P-39 — Airacobra
P'.fa — Warhank
P.sr — Mustang

GENERAL
MOTORS

LIQUID-COOLED AIRCRAFT Ern.‘.rm:s _,.r ;%M

DIVISION OF
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Dear Bill:
I'm the guy up front

This is the outfit for an old
oyole fan! 1 thought I lmew
motoreyeles, but the Army's
teaching me plenty!

I'm riding an Indian =-- as
usual. What a machinel Our op-
erations course is plenty tough
but Indian's got the guts to
take it == and for easy handl-
ing and safety, give me Indian
any dayl

Incidentally, Indian's got
some ewell new improvements.

It"11 be a reall eat machine
to ride when this war's over.
Regards to the gang.

INDIAN MOTOCYCLE COMPANY, SPRINGFIELD, MASS.

BUY WAR BONDS NOW
* % TO BUY AN INDIAN LATER * %
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“You Can Do It Better With Gas"’

(Centinued from page 69)

perior to natural rubber in gasoline, oil and
chemieal resistance. It is more stable to
light and air and has greater wearing prop-
erties. Some trucks using synthetic rubber
tires have gone over 35,000 miles, climbing
hills with little side-slipping. On curves at
high speeds, the synthetic tire is safer than
the natural. One can feel confident that
synthetic rubber tires will evolve with a
life of at least 100,000 miles. The tires may
well outlive the motor car.

Natural gas is an important source of
high explosives. It is cracked into hydro-
gen, which is combined with nitrogen from
the air to produce synthetic ammonia; this
is readily oxidized with air into nitric acid.
Combining ammonia and nitric acid pro-
duces ammonium nitrate which is a high
explosive used in the war.

World War I called for 150,000,000 pounds
of TNT; the present war calls for 3,000,-
000,000 pounds a yvear. Benzene from nat-
ural gas is readily converted into phenol;,
combine that with nitric acid and the result -
is picric acid, a high explosive. Sulfuric and
nitric acid, both obtainable from natural
gas, are raw materials necessary for high
explosives needed in this war, some of
them on a scale twenty times that of World
War L.

Another war necessity is trinitroglye-
erine, the commonest form of which is
dynamite. Its prineipal source has been
the soap industry, but glycerine can now
be produced from propane or propylene
gas.

The most destructive explosive known to
man is tetranitromethane — produced by
nitrating methane gas. It is extremely dif-
ficult to handle. About 20 years ago in a
Swiss laboratory ten grams of tetranitro-
methane exploded, kil%mg ten men, injur-
ing 20 and nearly wrecking the building.
No commercial process has yet been
worked out to make this product usable by
our armed forces. There is a job open to
some brilliant organic chemist.

Anaecsthetics are vital in a world at war,
and these too are derived from natural
gases, One of the primary needs of the
medical profession has been anaesthetics
free from post-operative dangers of nausea
and pneumonia. Ethylene acts quickly, in-
ducing deep surgical anaesthesia. Since
1930 cyvelopropane has been widely adopt-
ed as one of the safest anaesthetics.

Even the farmer and orchardist can “do
it better with gas.” Ethylene is used to
accelerate the ripening of citrus fruits.

(Continved to poge 148)
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SPARK PLUG

SPARK PLUGY — Diiriy of
widn falujs wasie as much
511_“ @i Coupon in ten.

side coating collects on
the plugs and causis them

1o imisfre,=— 1illy when ithe
engine is workiag hird. Dariy
plugs also cause hard L
which weakens your Batiery.
Under prescat show diiving con-
dl'l:i.:m:_. have your pligs cleaned
and adjusted every few months.

OXYGEN PRES
b SURE GAUGE —

AUTOMOTIVE

=FOR BOMEER CREWS

l@/e G“‘M ~FOR YOUR ENGINE

IN THE THIN SUB-STRATOAPHERE, hghter pilors
and bomber crews need exera o Xy en 1o live
And they misr know when the 5|||'|P‘;:. %
runfing low. 50, AC builds pressure gauges
tir mach oxypen ;-.|_:-|'|I!.- cvlinder

Those gauges must not only be accurate=they
must be absolurely dry, and must iy dry, or
an ogidizing will burst every
lung, insmntly.

To build such wieal dewices Tequines fesl.
oo, precision manulaciunnog [hus, AC's
|1l|'|_:," CXPLOEnce in [ln:-duﬂ:l_l,: mitllions of
rl::]tl:l:ll"ll.' Spark Plugs, O:l Fileers, Fuel
Mammnps, Speedomeners, and instruments comes
Inea Full plag for war

T T
L:‘J Il\.'\l 1L

.Fi'.lr ..I.-rrrlr Hrlgr'rli'
But, no matter how well a device 8 made, i
muse b bepr in poodd condition. This is also
triie of your spark plige. Diry spark plugs

waste pas, cause hard swrring, and rob your
engine of power, They should be cleaned
and adjusted — regwiaenty

I[.llrll'.lzufllu i:'\. l:-"'\II'I'|‘I.'r'|-'ﬂ:|'|.I!I S:t'n'i-l.L. -Tﬂ} TrE‘-I“
shop—awyudvrr—can do chis for you. Such
chopd can alin pive q.ll-:lc. EXPELE SEFVICE O
th eught ather AC pn:a:'l.n:r: i0 bEe on many
mullions of ve es. If you wish o know
what care yourr should have, read the boef
story below. Then, o conserve the life of
your vehicle,—and gasoline, oil, and rires as
well,—lollow the SUgRESIIONS given there
When replacement becomes necessary, selen
AC—and be sure of complere sagisfacrion

e \#‘ Awaradad 8 Hhe mre @
W o Sepurmbar 2, 1942, fer b
| Ml 4 firnda

%
AC SPARK PLUG DIVISION
GENERAL MOTORS CORFORATION

ot yamrn ol AC pw

AIR CLEANERS —A dirty air
cleaner increases gasoline
consumprion kecanse it
chokes tﬁnﬂn the Bow of
air into the carbaretor. ¥ our air

cleaner shoald be ninsed when-
et your car 1% labricazed.

FUEL PUMPE = Pracoically
irguble fm-'ﬂul,iflmn
s hai been in use thirty or
furl'r thowsand miles, i

may be worn 1o the poing where
& check-up is due.

1 a3

CRIVING BHSTRUMENTS —Speedams
erer, gasoline gruge, ail pressure
pauge, ammeter, and tempera-
Ture gange zeldom need service,
Bar if they give rtrouble, have
them cared for af e

Ol FILTERS—Slow driving
accrlerates farmation of
soor and carbon in en-
il IF not constantly
filtered from the wil, this
dirc will clog piston rings,
tluuin:rrl:lfwmum[ﬂiun af
oil and pas. 5o, replace your
oil filter element whenever
your dealer's AC Oil Test Fad
shows that yoar oil i3 dirty.

BRIMG WICTORY QUICKER —BLUY U, 5 WAR SAVINGS STAMPS AND BONDS
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IT, too, can "GET TOUGH"

with armor plate

T TAKES a high-velocity gun to pierce the thick

steel hide of a heavy fighting tank., Likewise,

it takes an extra-sturdy file to remove drill burrs

and rough edges in fitting together the armor plates
of one of these land battleships.

When consulted, Nicholson promptly designed
The right file for the job . .. a special file which
resists not only the abrasive action of this “super™
alloy steel but the chipping and breaking out of
the file testh as well.

The Nicholson File for Armor Plate is one of
many special files developed for war and other
special purposes. And one of more than 3000
kinds, cuts and sizes made by Nicholson.

FREE BOOK —="FILE FILOSOPHY"
4% Interesting, illustrated pages on flles and ifiling.
Helpful to production heads, shop foremen, key
mechanics, Send today for a Copy.
NICHOLSON FILE CO., 22 Acorn St., Providence, RL I, LS. A,

fdles Canodion Plend, Pord Hope, Onf. )

NICHOLSON
FILES "o <%

PURPOSE i;u.sﬁaﬁ

RO M ULS A
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Ethylene and propylene stimulate potato
growth and shorten the growing season for
tomatoes, grapefruit and oranges. German
botanists report up to 100 percent increase
in the yield of potatoes from seeds treated
with ethylene gas, besides a richer vitamin
C content. The Russians found butylene
gas hastens maturity of the walnut, peach,
apple, cherry, plum, apricot and pear. The
trees are enclosed in tents for about two
weeks before the start of the growth cycle
and butylene gas is fed into the tent. Fruit
picked green is also ripened by treating
with liguid hydrocarbons, byproducts of
gasoline cracking.

The new world of plastics, too, owes
much to natural gas. Bakelite, for exam-
ple, is based on formaldehyde, which ean be
obtained from natural gas. The phenolic
plastics and cresols are also potentially
available in natural gasoline. Plastics find
use as paints, varnishes, addition products
for lubricating oils, and molded materials,
Airplane manufacture is calling for more
and more plasties. Methyl methaerylate
resing are used as the transparent non-
shatterable parts where great visibility is
necessary, and this will undoubtedly be
used by the automobile industry after the
war. A high degree of visibility from all
over the motor car will be worked into the
new design requiring less supporting frame
work, and a clear vision rooftop with slid-
ing window will undoubtedly take the
place of present designs. In fact, the motor
car of the future may well be substantially
all plastics. Any of the components neces-
sary for the manufacture of plastics of all
types can be made from natural gas.

In a pinch, natural gas may even become
a source of food. In the United States glyc-
erine (available from natural gas) and soap
are produced from the splitting of fats; the
Germans are reversing the process to pro-
duce edible fats for food. It is not the type
of fat to which we are accustomed, but it
is helpful under the critical food conditions
existing in Europe.

An enormous amount of research is go-
ing forward in a study of natural gas and
gasoline to enhance their importance in the
war—through solvents, plasties, high ex-
plosives, acetylene, synthetic rubber, lu-
bricating oils and aviation gasoline. As a
matter of fact, if one starts with methane
gas alone, all of the known synthetic prod-
uects man has produced in organic chemis-
try can be derived, and there are over
500,000 of them. Any synthetic product de-
sired can be produced at a price; the hy-
drocarbons are all potentially available to
he converted into the manifold products
that man requires in a modern world.
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Helping Build the
Army’s Bridges [

“Bridges quickly built where wanted” . . .
might well be a slogan of the Army's re-
sourceful Corps of Engineers. When a river
blocks the movement of thousands of troops,
minutes are priceless . . . and the Engineers
waste none of them!

Swiftly the Engineers’ bridge equipment
speeds to the chosen crossing. Big, buoyant
I:'HJI'.ITU[IIHS areg .!ﬂl.ll'.l.l:h{.‘d, miln.l;'l.l\'l.‘l'[."d, il.l'ld Se-
cured in position. Bridge decking is extend- e
ed over them . . . and like magic a floating
roadway stretches to the farther shore, ready

for the tramp of troops, the rumble of tanks

and trains of supply trucks.

Helping build the Army's bridges is one of

many war-time jobs where Evinrudes serve

with unflagging power and rugged stamina. !
Delivering to our fighting forces the finest
outboard motors that skill and long experi-
ence can build . . . that is Evinrude’s responsi-
bility today. And you can be sure
that, after Victory, the Evinrude you
, can't buy #ew will be a motor werth
waiting for!

BN "Vl EVINRUDE MOTORS, Milwaukee, Wis.

Evinrude Motors of Conada, Peterboro, Canoda

% EVERY DOLLAR HELPS SPEED VICTORY . . . BUY MORE BONDS!
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Translated
| from the
German

A CAPTURED German dispatch, during the last war,
is revealing. We quote: "The high percentage of cap.
tured Marines wore ‘Marksman,” ‘Sharpshoorer,” or
"Expert Rifleman' badges. Their marksmanship is re-
markable, . . . and their rifle fire broke np every counter-
attack we lawnched!” . .

If you axpect to join our armed forees, start learn-
ing as much as you can about rifle shooting NOW/'!
Fot knowing how to handle a rifle can help you
get abead faster, and—it may save your life.

Less than 2% of inducted men knew anything
about rifled arms! That is why O. F. Mossberg
& Sons, Inc., urges erery owner of a .22 rifle to
help teach a neighbor how to use a gun.

Share your rifle with your neighbor

— under nationwide Training Program sponsored
by National Rifle Ass'n., Washington, D. C.
This program is intended to train the maximum
number of our citizens in the use of small arms. It
15 invaluable to civilian defense units, guards, etc.,
and to 4/l prospective service men. For in this war,
even quartermasters, signal corps and cooks are
armed—and must learn how to shoot. Mail the

coupon for helpful, free booklets.

Today, 1005% in wor work. In nermal times, manufactorars of 22 call,

RIFLES, SHOTGUNS, TELESCOPE SIGHTS, TARGD GUNS AND EQUIFMENT.
s Py be d 5‘ . I =
3658 H."jﬂlr‘ﬂn... "O‘ﬂ'm"ﬂl!cll. Conn. =~ S

Please send "The Guidebook o Rifle Marksmanship'”,

also mew Questions-and-Answers folder which rtells How
I and What o Do NOW,

l Name
PLOASE FRINT
Street. ST Al R L RS, 2 I
oL L IS . i
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Mining Black Gold for Victory

(Continued from page 37)

develop a method of “mining” the sands
suceessfully. The oil is found at depths of
from 8 to perhaps 200 feet below the sur-
face, hence open pit extraction is possible.

On the basis of 250 tons of oil sands proc-
essed, more than 175 barrels of oil are re-
caverahle, The plant itself finds that 300
barrels of oil have been secured from the
processing of 400 tons of oil sands. On this
basis, production of 10,000 to 20,000 barrels
of oil per day is quite feasible, Carrying
these estimates further, officials envision
the production of 100,000 barrels of oil to
the acre,

Although the entire area is estimated at
from 10,000 to 20,000 sguare miles, the area
immediately available iz materially less.
The potential of 100 billion to 250 billion
barrels of oil is therefore reduced to a bil-
lion barrels obtainable within the present
mineable area.

One billion barrels equals the produe-
tion of a 10,000-barrel oil well for 274 years.
In volume, it equals a lake four miles wide,
10 miles long and five feet deep. It can be
compared to the capacity of 87,500 trains
of 50 tank cars each; placed in a single file,
these trains would span the earth with
plenty to spare. A hillion barrels of oil
contain enough asphalt to surface 600 roads
20 feet wide around the earth, leaving
enough material to produce 21,000 gallons
of gasoline for every car in Canada.

Postwar development of the region may
solve, once and for all, the problem of syn-
thetic rubber supply. Athabaska oil sands
are considered a likely source of butadiene,
an important basis for the manufacture of
synthetic rubber, Once the production of
butadiene is launched and methods are
found to re-establish a national economy
that is independent of the world supplies
of raw rubber, the full economic import-
ance of Alberta's oil sands will be estab-
lished.

Meanwhile, these workers in the Cana-
dian wilds are plugging away around the
clock to capitalize a stroke of luck for the
United States and the friendly nation to
the north.

Scale Can Weigh Speck of Pepper

A scale used at tingho Research
laboratories is so delicate that it can gauge

e wel of a single laver of oxygen
atoms on a sliver of steel the size of a safe-
ty-razor blade. Such a layer of atoms
weighs two hundred-millionths of an
ounce—about as much as a speck of pepper.
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THE REASON FOR A NUT

® There’s only one reason
for a nut.

That is to hold things to-
gcthcr.

To make a nut that does
this isn’t as simple as it
sounds,

But here is a nut that goes
on and locks — all by itself
— wherever you want it.

It holds tight in epite of
vibration, stress or strain.

It can be taken off when
necessary — then goes right
back on and locks again.

It’s the Elastic Stop Nut.

The secret is the elastic
red collar in the top. This
hugs the Lolt — keeps nut
and bolt threads tight to-
gethcr and stops all
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That makes the nut stay
put.

The Elastic Stop Nut is not
a new invention, We've
made them for

}reara,

And of the billions
in use, we've never
heard of one that
has failed to do its
juh better than any
other similar fas-
tening,

EIASTIC STOP NUTS
Lock fart to make things last

ELASTIC STOP NUT CORPORATION OF AMERICA
UNION. NEW JERSEY
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ms OPEN {SHOES

INFECTED PERSONS, AND EXAMINING IN LABORATORY, REVEALS
THAT ATHLETES FOOT FUNB! MAY THRIVE IN SHOES AND
RE-INFECT FEET. TD FIGHT RE-INFECTION, USE QUINSANA
POWDER |N SHOES AND ON FEET. AMAZINGLY EFFECTIVE!

BEWARE OF SYMPTOMS
OF ATHLETES FOOT : = FEELING AND
CRACKS BETWEEN TOES, ITCHING,
SOGGY SKIN. EVEN MILD CASES
MAY SUTDENLY BECOME SERIOUS !

ALL OF THOUSANDS OF TEST
CASES OF ATHLETE'S FOOT. USE
QUINSANA TAILY TOR
FREVENTION AND RELIEF.
ALSO EXCELLENT FOR
EXCESSIVE PERSPIRATION,
FOOT ODOR.

Use Quinsana on feet daily
to help prevent and relieve
infection

\ Shake Quinsana into shoas
A to absorb moisture, reducing
% ' chances of re-infection

152

Heroes of the Coast Guard
{Continued fram page 63}

had leaped over the side of the Little, he
staggered ashore. He slept on the beach
and made his way to a Marine hospital.

In Africa, as at Guadalcanal, the Coast
Guardsmen helped bring troops and sup-
plies ashore. One of the officers who helped
direct that operation was Lieutenant Ber-
nard Scalan of Edwardsville, I1l. .

He said: “It was the darkest night I'd
ever seen, We knew of the existence of
some shore batteries and a fortress, atop of
which was a huge searchlight. We had in-
structions to withhoeld all fire unless the
light was turned on.

“Well, the light did come on and imme-
diately the Navy and Coast Guard support
boats started hammering away at it—put-
ting it out almost immediately. Then the
enemy shore batteries opened up on us and
the lead and shrapnel came down like rain.”

Coast Guard aviation, famous in peace-
time for mercy flights and seemingly im-
possible rescues, is upholding that reputa-
tion in war. Its greatest aviation hero to
date is Lieutenant John A. Pritchard, of
Burbank, Calif. He is listed as “missing”
now. Some of his rescues were little short
of miraculous. Pritchard, operating a
Grumman amphibion from a Coast Guard
cutter on Greenland patrol, had been flying
reconnaissance flights over the treacherous
North Atlantic. One day a radio message
crackled through to the cutter.

“Army Flying Fortress down on Green-
land ice cap, latitude X, longitude ¥. Pro-
ceed to nearest shore and determine if res-
cue can be made.”

The Coast Guard cutter steamed under
full speed toward the area indicated. Lieu-
tenant Pritchard assured the skipper of the
cutter that he could make a landing on the
ice, pick up the survivors, and take off.

“I'll land with the wheels retracted as if
coming down on water,” he said.

The commanding officer agreed to the
plan and Pritchard and a radioman took off.
For a half hour they soared over the deso-
late ice cap. When they sighted the
wrecked Army plane, the radioman sent a
message that they were coming down.

“Don’t try it—you'll never make it!"”
came the reply from the Army aviators.

But Lieutenant Pritchard put his plane
in a long glide where the ice was covered
with snow. He landed as smoothly as if he
were coming into a sheltered lagoon.

He loaded two of the injured Army air-
men aboard his amphibion and took off for
the cutter. It was after dark when he re-

[Continued to poge 154)
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IN A TAPERED ROLLER BEARING

<< When a job calls for a bearing of
extra capacity and life, call on Tyson
Cageless. Where loads are heavy and
the going is tough, use T'yson, the " All-
Rolls™ Bearing.

In a tapered roller bearing, rolls carry
the load, Thanks to improved design,

Tyson has more load-carrying rolls,

These extra rolls mean greater capac-
ity . . . longer bearing life . . . maxi-
mum rigidity.

Tyson “All-Rolls™ Bearings are in-
terchangeable with tapered roller bear-
ings of lesser capacity and shorter life,

For every heavy-duty application,
ask for Tyson. It pays,

SIS, TYSON BEARING CORPORATION
MASSILLON, OHIO

HEAVY-DUTY BEARINGS

Tyson Products also include precision parts for America’s airplane engines
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~ CASITE GUARANTEES

WHAT CASITE DOES | — Casite restores motor per-
formance, because it cleons out sludge and gum ond
keeps them ouvt—frees sticking volves ond rings, re-
tards formation of engine vornish, ond speeds lubri-
colion to high-friction points.

® For better and smoother motor per-
formance, get a Casite tune-up today, It is
inexpensive and takes only a few minutes,
Sold by most car dealers and service sta-
tions everywhere on a double-your-money-
back guarantee.
THE CASITE CORPORATION, HASTINGS, MICHIGAN

(fuarantee

YOU ARE THE JUDGE —

Add Cosite to crankcose ond rum
through corburetor ocoording la in-

structions, then drive your cor 100
mibes or for &0 days, whichever is firat.
If mot convinced thot Coiite gives you
bottar and amaother parfermance,
you gel double yeur meney back by
filing oul guorontes cerfificole ond
mailing It to The Comite Carporanion,
Hastings, Michigon. Moximum refund
i $1.30 per pint, which is fwice the
notionally odvertised price of Colre,

CASITE

CLEANS OUT MOTORS * KEEPS MOTORS CLEAN
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turned and made a landing, guided by the
cutter's powerful searchlight. As he
brought his plane alongside, the ecrew,
manning the rail, cheered the heroic Coast
Guard pilot to the Arctic skies.

On coastal patrol, convey and antisub-
marine duty in the North Atlantie are the
Coast Guard's “iron men and iron ships,”
the Corsair fleet—pleasure vachts painted
slate gray and fitted with guns and depth
charges. Unlike men in other branches of
the Coast Guard and the Navy, the men of
the Corsair fleet are studying old-fash-
ioned seamanship—Ilearning to “hand, reef
and steer,” as in days of long ago.

It's a hard life in rough, wintry weather.
Howling gales, ice-covered sails and cold-
stiffened ropes make the job anything but
play. In cold weather, Coast Guardsmen
of the Corsair patrol wear heavy, fleece-
lined eoats and gloves. Goggles and heavy
canvas masks protect eves and face from
biting, sub-zero temperatures.

Last winter one of the Corsair crews
reached safety at a southern port after
weeks of buffeting in heavy storms which
left them half sinking, their rigging an al-
most hopeless tangle of torn canvas, broken
wires and frayed ropes. Their radio was
washed out by salt water which half-filled
the cabins, so the Corsairs bailed with
buckets, patched up their rigging and sailed
most of the 400 miles back to the coast.
They were taken in tow once by a Brit-
ish warship; but the towline parted in the
night. Days later a Coast Guard cutter
sighted them, put a fresh erew aboard and
rushed the half-starved Corsair men to a
shore hospital.

Early in March, the Coast Guard cutter
Campbell, skippered by Commander James
A. Hirshfield of San Antonio, Tex., depth-
bombed five German submarines and
shelled, rammed and sank a sixth in a
fierce, 12-hour running fight with a U-boat
pack in the North Atlantic. The 2,000-ton
Campbell was protecting a convoy and her
furious attack on six of Hitler's submarines
saved it from much damage.

The sixth U-boat was first attacked by
shell fire, then rammed. As it drifted free
after the collision, it again came under the
Coast Guard cutter's blazing guns at point
blank range. Commander Hirshfield, who
had been slightly injured by shrapnel,
watched the big U-boat shudder from the
inpact of the exploding shells and slowly
settle beneath the waves, stern first,

Wherever the enemy meets the tough,
well-trained men of the Coast Guard—on
land or sea, or in the air—he'll find them
living up to their motto Semper Paratus,
“always ready.”
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Doing a Winning Job in the Wanr

‘-'.JHEH GASOLINE DRIVEN ELECTRIC PLANTS
3 provide electricity in locations
where il is nol otherwise awail-
able, and lor emergency standby
service. Thous ni units are
F] doing & winning jeb in the war.

Sizes fram 350 ta JI5.000 watls.
A.C. 850 ta BOD eycles, 110 te BED
wolts, D0, 6 to 4000 volts. Alss
dual A,.C. and D€, oulpul modils.
Alr or wator cosled

Dgtaiils plodly fur'ulh#

. W. ONAN & SONS

\-_II'II'I-{- Hoyalston Ave. Minneapolis, I'I'Iilm.j

)4 e M OO?PFH
COMPASS

HULL STREAMLINE COMPASS, EL
mifern in design and operation, is
suited to army vehicles for modern

winrfare. Post-war motorists will
enjoy even improved perforsance
from Its sdded modern engineeciag
fentures,

HULL MANUFACTURIMG CO.
P. 0. Box 246.D8, WARREN, OHIO

S

'PROTECTION FROM RUST
TOOLS — GUNS — LOCKS, Ete.

For years hunieces hove used Fiendoll to kecp
thelr guns elean and (ree (POM TUst . « « esually
efoctiva on ol metsl artieles.
AL Your Sparts or bllu'mrlﬂ Store
In 352, I o=

FIENDOIL

Mcl:AHlRIﬁIIE l H:GHHEIIHEE co.

imers

Keep car radiators cleaned out for
greatest motor efficiency. Use

Sani-Flush
o 3

10c end 25c sizes
Drirections on can

Modernize Your Gun! Improve Your Scorel
Most dorable grips made, Positively un-
breakabhlo! For Colt, Smith & Wesson, Hi-Standord.
Urigies, Luger & Mausers In o wide choelee of beautiful
deslgna in ivory, penrl, walnut, onyx, etc. Low prices.
CATALDG, Dealers Wanted

FREE

SPORTS, INC., (Mfrs.) 2850 N. Clark St Dept. P8, Chicage, IIL

REAL PROTECTION
for valunble tools, Free Ootolog for Tool-
[ makers apd Machinists,
MHETNIII TOOL CHESTS

BRU{{J* P&/ﬁ.ﬁh{ G QLIJTFITS

GUNMETAL CO., AVE. M. DEG&T‘UII. ILLINDIS
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The call to arms meant an equally urgent call to toals
—for an immense building program sprang to life to
take care of our mightily expanding fighting forces.

Throughout the shipyards, the plane factories, the
arsenals and all wartime industry, workmen are busy
with Disston files, hack saw blades, tool bits, and many
other wood and metal cutting rools,

And in the hands of the craftsmen who are building
the cantonments, the depots, the emergency housing
of all kinds are Disston saws . , . preferred for their
fine steel, excellent balance and fast-cutting blades,

DISSTON e
D23 __ e

gk |

Disston D-23 Lightweight Straight-back partern.
Always popular with saw users demanding quality
and workmanship, Made in 24-inch 8 and 10 points
cross-cut; 26-inch 7, 8, 10 and 11 points cross-cur,
5k points rip.
® If you need tools for emential war work see your
hardware dealer and ask for Disston—a name world-
famous for tool qualicy and performance.

TOOLS LAST LONGER with che help of the Disston
Saw, Tool and File Manual — FREE from s
your hardware dealer, or write for your

copy directly to us.

HENRY DISSTON & SONS, INC.
811 Tacony, Philadelphia 35, Pa., U.S.A.

Say woeu aaw it in Popular Mechanics!
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Ready for action—these rugged
Harley-Davidson Molorcycles.

Man! How they roar through

| toughest going on front lines of
action everywhere! Scenes like
this are reminders of reliability
runs to come. Yes, and with bet-
ter Harley-Davidzons than aver
for exciting hillclimbs, race meets
and other thrill-packed motorcy-

\  eling events. Buy War Bonds
NOW. Every bond you buy will
help end the war sgoner—and
will hasten the great day
when you can own a new
Harley-Davidson Motorcyclel

= HARLEY-DAVIDSOM MOTOR CO.
| Dupt. P Milwaukes, Wis.

Wrile today for FREE )
copy of “Enthusziast" ;
magagzine, filled with &
thrilling motorcycle |
pictures and storles. |

HARLEY -
DAVIDSON

MOTORCYCLES
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Plants Grown to Order

(Continued from page 58)

bushes will be able to produce latex within
a year of the time they were planted.

Until now, most of the improvements
that have been made to plants have result-
ed from long years of patient selection,
breeding and careful watching for “sports.”
Today a single application of a chemical
compound may create an improved strain.
All such improvements are really an un-
balancing of a normal plant. That is, beets
in which the sugar content has been raised,
tomatoes bred for large firm fruit, or mel-
ons selected for small number of seeds,
would all die out or revert back to less
desirable types if allowed to grow wild.

Simultaneously with this research in new
kinds of plants, science is increasing its
ability to take plants apart and to extract
more and more useful products from them.
Oils and plastics from soy beans, building
materials from sugar cane, and many oils
and allied products from ecorn and peanuts
are only a few items on the list,

Oranges, for instance, used to be regard-
ed mainly as a luxury. Now they are a vi-
tal crop for many reasons. First, the high
amounts of Vitamin C that they contain
make them important in a properly bal-
anced diet, and citrus concentrates that re-
tain high amounts of natural Vitamin C
are a dietary supplement for American sol-
diers. Shipments may be in the form of a
concentrated juice that takes up one-sixth
the space that whole juice requires, or as
a dehvdrated powder that is added to Army
“K" rations. Mixed with water, the pow-
der is restored to its original bulk, produc-
ing natural orange juice.

Citric acid is one byproduct of the citrus
industry, pectin is another. This is the
material that produces the set in jelly, but
the byproducts department of the Califor-
nia Fruit Growers Exchange is finding un-
expected and widespread uses for special
kinds of pectins that are obtained from
citrus fruits. Japanese agar, cut off from
us by the war, has a satisfactory substitute
in sodium pectate. A pectate pulp is used
to modify oil well drilling muds and,
sprayed on paper cartons, makes them im-
pervious to such light oils as cleaning fluids,

Pectinum, a highly refined form of citrus
pectin, is used in the treatment of dysen-
tery, burns, and wounds. It is being studied
as a substitute for blood or blood plasma
in transfusions for the treatment of shock.

Finally, after all these ingredients are
extracted, the pulp residue is dried and is
converted into orange meal, a nutritious
feed for eattle.
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MNerve centers for our intricare war
machine are the eleccrical systems ...
motors, generators, and accessories of every
size and type. .. from midgets concealed in
automotive equipment, to giant portable
power plants that serve a roving army.

In the busy plants that build them, and
the thousands of field shops that keep them
in repair, the demand for Tools is by far
the largest in history.

To supply the Stanley Tools necessary to
meet this, and other needs of both the war
plants and fighting forces, requires our
utmost production efforr. While the war
demand continues, few Smanley Tools will
be available for normal needs,

Tools are vital to Victory. Buy only for
essential use. Stanley Tools, Division of

The Stanley Works, New Britain, Conn,

STANLEY TOOLS

“The Tool Box of the World’’
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The Dennison Handy Helper says:

“IF IT'S TORN —MEND IT WITH
Demmison
TRANSPARENT MENDING TAPE"
Moiling Lobel: - Shipping Togs - Index Tob:
Gummed Reinforcements + PRES-o-ply Lobels
Gumméd Lobels - Crepe Poper
DEMMISON MFG. CO.. Framingham, Mass.
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Will you come along?

you bet you will

IT'S EARLY onm an auwltumn morming somelime
after Victory., A couple of your neighbors siop at
your door. Dew shines on their boots. Their gans
gleam, and you hear the muffled click of shells in
their pockets as they move, They grin. You grin
“Ready?” they ask. "Right with you,” you say. You
slip imto your jacket . . . yow pick up your wew
H&ER gun—ithe gun you've always dreamed of, well-
balanced, beautifully finished, a top-natch perform-
er in every way . . . and you're off on the bunt ...

UNTIL THE WAR 15 WON, all of Harrington
& Richardson's guncrafiing will continue to center on
war weapons—principally the famous H&R Reising
Submachine Gun.

BUT THEN H&R will return to sporting arms
with guns of unprecedented performance, beaury, and
“feel.” Post-war H&R guns will have the additional
benefit of all the mew know-how of wartime design
and production plus all the suitable new materials—
steels and alloys and plastics. No details can be re-
leased now—but there’ll be showguns, revolvers, and
rifles of great mew deripn proudly bearing the H&R
name, We Enow you'll like them.

HARRINGTON & RICHARDSON
FREE TO GUN FANS

Every man and boy who loves
firearms will enjoy the detailed,
illustrated H&R Reising Subma-
chine Gun Manual. It's free . . .
use the coupon.

[ Haxnveron & Rickarpson Arys Con
| Depr. PM-2, Worcester, Mass,

I Send my free copy of the H&R Reising Sub- I
machine Gun Manual.

Name I
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Annapolis at War
(Continued from poge 11)

ship." Then he marches down the stairs
{“ladder”) and returns to his room at 8:45
for an hour of study.

At 10:05 he marches to Ward Hall for
ordnance and gunnery, returning to Ban-
croft Hall at 11:05 for another hour of
study, From 12:05 to 12:20 is “shine up”
time for noon mess. Perhaps he exchanges
gossip—"scuttlebutt™—with his roommate.
The latest scuttlebutt is that four prospec-
tive plebes assigned to the academy from
the fFeet are holders of medals won in ac-
tion. A plebe with a Navy Cross! The
midshipmen realize that this is Annapolis
at war.

The regiment, composed of all regular
midshipmen, meets in “meal formation”
before Baneroft Hall at 12:25 and marches
to lunch in the great dining hall. Lunch
is over at 1 o'clock and at 1:15 the midship-
man marches to a laboratory class in elec-
trieal engineering, known as “juice.” Ma-
rine engineering is “steam”; physies and
chemistry are “skinny,” languages “dago,”
history and English “bull”

His class in electrical engineering may
be conducted around the latest Sperry
gyvro-compass. The laboratory equipment
is the best in the world, for the officers in-
sist that a midshipman must be trained
with the best machines found on the new-
est warships. Occasionally the midship-
men are taken on tours of the Engineering
Experiment Station located at the acad-
emy and operated by the Bureau of Ships
in Washington.

“Juice” is over at 2:15, Following an
hour of study, he reports for drill from
3:30 to 4:35. Then he is free for recreation
until mess at 7 p.m. If he isn't on a varsity
team, he will probably participate in in-
tramural sports organized within the four
battalions of the regiment. These include
swimming, wrestling, boxing, basketball,
fencing, tennis, soccer and others. The in=
tramural program requires more than 4,000
team members during the year. Many
midshipmen use part of the recreational
period to work out on the obstacle course
on Farragut Field that is a challenge to
any prospective naval commando.

His evening meal is over by 7:30. He is
free until the evening study period at 8:15.
This ends at 9:50, Taps are at 10:03.

Throughout the midshipman’s day he is
subjected to rigid discipline for “he who
would command must first learn to obey.”
He is taught respect for senior officers. If
he is hurrying across the yard and wishes

{Continued to poge 140}
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} F 3.7 SENSATIONAL OFFER ENDS FENCING PROBLEMS ™ fo” ™}

- First Time Anywhere at This Low Price W \

o 4198
\

PTRIC FENCE 241, |

You Ordinarily Would Pay As Much As 4
3 %$15.00 For An Electric Fence With Service Like This ON QUR 10-DAY

If you have n Ford “T" eoll lying arcund, or can got one at any Ford dealer, FREE ""ﬁl.
aubo parts store or garage, HERE'S AMAZING NEWS! Yoo can now boild OFFER

your own electric fence unit that will charge op to 12 miles of wirs fence,
mare than enosugh for the nverage farm. The Power Fencs Company cannob

get colla because of priorities, and in faced with the Becessity of junking War Priorities Force
thousands of brand-new eloctele fence onits at great loss of vital moterials, Closs-0ut] Thousnnds OF
or else selling them out at once, regardless of profit or loaa, to anyofe who ean Brand - New, Powerful

supply their own coil. Take advantage of this “'Once-In-A-Blue-Maoon™ offer] ELECTRIC FENCE KITS!

SEND NO MONEY —Test 10 Full Days Completely at Our Risk

These are brand-new, firat elass powerful electrle fencers. Don't Defar_f Mail C‘gupnn Now!

All vou need is o Ford “T" call and four ordinary dry cells h
}E-' it stornge hattery. Takes but o few minutes to ns g iertrle foietr arrived, deposit 81.08 plus few conta C. 0. O.
or 4 B-volt stornge BRLLETY. . 5" postage, through postman. Test jL for 10 days. MNote how light and
gamble, ronnect! Prestol You have an electric fence equal in Pﬂﬂrlluﬂ- how comvenient it s to pot in weo. Seo the hundreds of Lmes
v i . maving, m ¢-Baving e 4 )
efficlency to any costlng as |.|:||:|'-1|"- s 515:‘"-]- coo You know i) I"ITI';;-r~"'||t“II.l!:lIgl.-l'a".n|.||"I|r:'l'a-l\:‘||.'if T.rlljllr'[:‘oull‘-l!(;!ﬁ;:rll gmﬁvf'::'u"n'?'ﬁﬁ.u?m
the extreme wvalue of electric fences, Bnves time, money. buy, return it in 10 doys for complote refund.

Adds mueh to vour daily comforts, Livestock control he-
comes easy, using just one wire. Small, light, moved easily, L 1] FHSK—HI DAY FREE TRIAL OFFER COUPON
quickly. Tieal for temporary fences for hogging down corm,

pasturing wheat, rye, or ]"'".MI'?WE ALLF FEIFS : “"“"“er"l:‘n‘ﬁll"cn“ N TNT.?IIE”;:MN: 'l.fn?lw :
next to eorn field. By encircling build- |auvor Repd me the Power Eloctrle Fencer Kit. AlL T supply |8 Fopd 2T
ing foundation with one wire, pests [FOF%<R U coil and batteries. T will pay the postmas $1.08 rlflun 5. u.u:lll;n'. past- 1
5 ; _L: l..] t. Wennels .!I.-'ll:lilll.lcﬁ [ ] ill.':-' Iﬂnlgmll?:ﬂhl"ﬁr“:m:'l i I‘ungl oot cotirely satisfied, I may refum |
can be kept out, ensals, 1 ) i o full refund.
foxes, ents can be kept out of chicken B BB o e v ans s nensnsnnssss nrsaens ) e :
houses and yoarde. Hundreds of val- 1 pad (PElnt Plainlyy """t 1
uahle every day uses! Mail eoupon 1 POER. ssasdssnrraroaraasrntratsnsnnsrunanssanraasans H
at once, B i
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revorutomas KINIFE

The very knife-design makes you do a belter job.
The handles make your fingers deft. Super-keenness
makes efiortless culting on hord woods, cardboards
or plastics. Special blade-shaopas make X-ACTOS
follow guide lines easily: and
surgical sharpness minimizes
splitting. NOW, at lirst sign of
dulling, instant change to a new
blade renews the surgical keen-
ness. He-blade Io re-sharpen.

GET FREE BOOK, TELLS "HOW"

to bulld Meodel Planes prepared by
oxporis. Profusely lustrated, simple,
eaiy ta fallow instructions. Build
Me 1 E-ACTD knilw low Bgkt, poild modeis foar Army and Havy
lhosrewark Suiplesolbodes  pootter planst.

el
- -
Camplete wah ase hiads, 80c.  bra hll:ﬂ';l Sbe for |

{ prospects near youog
ik, WorKers in lumber yords,
IITLE, WAr
1 demand

o SALES DI TELT,
VICTOR THOMAS SHOE CO.
Dept. ¥-120 610 W. Van Buren Si.

EMPIRE DG LEVELS

HANDY HOUSEHOLD TOOL #*
Ermallisd mnd Hsndisst Accurnte Lavel Made. =0
i " cas'L bear pockeia Walnut stock. Has Level, o
Plimb, and 455 viala 07 o mﬁ.n hi, s, Mo, 44
paly BLIG Ordar Eraom ko BE, rita for Liversture, &

EMPIRE LEVEL MFG. [0, mrr e ive 200008 HE08 S

MiLEARELE  BIFRE

vour GRANDFATHER CLOCK NOW I

Y T8

thene blsde 6 wiejte for FREE “'How ta bulld Model

cissred Bodse handiing
Sersd J3s Por Simpls SHOP TESTED COPYRIGHTED BLUEPRINT. L Flanos Sen to Eower

Tl Himple Sensible Hed-|-Kot wsy pe thonsads kave. DIME brines PLANS Mo, TTACTO kel lar ,.‘NI: and _D'"Fh;'- EE_ IE'T "

snd sisty pletsrs "HOW" ook pricing many fns brass wﬂmn‘\ullmln- polrn i o e g i b Ehan - -yl i partment Stars

iher, Hiibew maveininla shising sine basutitul oo
tather ross. Baslic maw. luzcll Gevt, Freezs. Save hall. HURRYI
HUEMPEL CHIME CLOCK CO. @ldg. 79, Gultenberg, lswa

KEEP TOOLS SHARP!

GRIND and oilstone your eutting
ecdges on this versatile tool. Double-
foce oilstone for coarse and fine
honing. A
WRITE FOR FREE FOLDER 'f,j
Get the facts about thia low- |
eost Timken bearing tool
dresser. Write today!

CLAUSING MFQG. CO. "7

Carpl

Wok %

Witk satn susrted bodes pachk o

wh.ma S

e &2 Doubie Sai ¥ Bard)

1Zuiwes 18R X-ACTO .
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HewYork 16, M. Y., Dept. P8
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SPARK PLUGS

have a heritage established by world speed records on
land, water and in the gir, goined over many years past,
which mokes them righ! at heme in our fastest fighter
planes. Bacouse of their unfailing dependability in life or
death sitwations; Champions ere daily gaining new
prastige with the men of our air forces.

Our fighter pilots are writing fabulous history.
Legendary feats are being reported daily from all
combat areas. Their planes are without equal in
performance, maneuverability and speed, and
they know how to use these qualities to the limit.
Champion Spark Plugs play their vital part in

many of these planes. True to their tradition,
Champions combine the utmost in performance
and dependability in aircraft spark plugs as in
those for your car. Now that your car has been
“slowed down to a walk" by gas rationing and
the thirty-five miles per hour speed limir, all spark
plugs need frequent cleaning. Atthese speeds the
heat of combustion will not burn off carbon and
oily deposits as readily as at former higher speeds,
Fouled spark plugs waste gas, and cause rough,
unsatisfactory engine performance. For maximum
economy and dependability, have your Champion
dealer check and clean your spark plugs at
regular intervals.

KEEP'EM FLYING—BUY WAR BONDS AND STAMPS

Eay you saw it in Popular Mechanics!
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to pass a senior, he pauses abreast of him,
salutes, and says: “By yvour leave, sir.”

Annapolis at war is the link between a
glorious naval tradition steeped in glamor
and a present that iz as real as an anti-
aireraft gun. While they revere the past,
the academy leaders make sure that it does
not overshadow a brilliant present. The
midshipmen are inspired by ceremonies
for returning naval ﬁerues who are cited
for bravery and decorated with the Dis-
tinguished Service Medal, the Navy Cross,
or Silver Star, Distinguished alumni who
have returned to address the men in Mahan
Hall are Admirals Thomas S. Hart, William
F. Halsey, H. E. Yarnell and W. 8. Standley.
Capt. Dixie Kiefer was awarded the Navy
Cross and the Distinguished Service Medal
for heroism and outstanding service as ex-
ecutive officer on the Yorktown. Comdr.
H. B. Jarrett received the Navy Cross as
commanding officer of a destroyer in the
Battle of the Coral Sea. Lt. Comdr. T. W.
Davison, who fought through the Bataan
campaign, was awarded the Navy Cross
and the Presidential Unit Citation.

In the museum are the damaged ensign
that flew from the U.5.5. Shaw at Pearl
Harbor and the flag of the Boise, flown
during the battle of Cape Esperance. In a
glass caze is a Japanese pistol and a samu-
rai sword captured on Makin Island by
Lt, Col. E. F. Carlson of the Marine Corps
and presented to the museum by Admiral
C. W. Nimitz, commander in chief of the
Pacific fleet.

Every phase of life at the academy—
from elassroom recitations to gunnery
from combat tactics to museum exhibits—
instills in the midshipmen a fighting spirit
and an eagerness to master his training and
join the fleet. When they talk about the
war, they speak with deep pride of our
navy's record in the Pacific. But they'd
like the Japs to know that the famous
words of America’s first naval hero, John
Paul Jones, ring true today as they did in
1779—"T have not yet hegun to fight."

| Theead 1 |
| Thread Length The | Taa e

Witight. Grams 1| ¥4 15

Retsl Size V-Plg

Champion spark plugs for model gas engines give tl:c
same dependable performance as regular Champions.
Sillment sealed. Sillimanite insulator. Alloy peedlepoing
electrodes for easy starting. One piece construction.

CHAMPION

SPARK PLUG COMPANY ¢ TOLEDO, OHIO

POPULAR MECHANICS




Plan and save today for a happy tomorrow

DELTA’S NEW

96-PAGE BOOK
“How to plan a

WORKSHOP

. =— every page packed
with pictures, diagrams,
valuable pointers.

-

Tells you how to build 2 good substantinl bench
{threc types are given), How to build tool racks
and storage cabinets for tools and supplies. Learn
kow o construct Your own inexpensive lights for
lathe,-etc. ® Abowve all, this new book shows
yiu E_uw to enjoy your shop from the very start
even if you have only a minimum of tools. ®
See the list of latest up-to-the-minute Deltacrafc
Publications giving hundreds of projecs for you
to build. #* Also chapters on: Type of Shop
E"E-’uudwnrking. Metal or Combination,) Win-

ws (Light and Venrtilation,) Size of Shop,
Wiring, 5Shop .l‘-;f:h!mﬂ, Power Toals, Duse Col-
lection, Choice Motors, Cheice of Hand Tools,
Mail and Screw Storage, Lumber Srorage, Paint
Rack, Spray Booth, Sound Deadening, Typical
Shop Pictures and Layouts.

AUGUST, 1943

for

Whether you are a veteran crafisman or a beginner —
whether your workshop is an "oldtimer"” or just something
to dream about — there's priceless information for you
in this new Delta book.

There’s no priority on planning
Even though tools and materials may not be available now,
you can enjoy the satisfaction of laying cut future improve-
ments—ready to go when Uncle Sam gives the green light.

Between the covers of this book you find the boiled-
down, factual resulis of years of experiments in our own
waorkshop and in the shops of thousands of craftsmen.
Here is the best knowledge on this fascinating subject,
clearly set forth with photographs and diagrams, to save you
time and money, 1o prevent costly mistakes and accidents.

Here is a source of inspiration — a guide to more fun
and greater pride in your home workshop — new or old.

Get your order in early
Be one of the first to own this book — just off the press.

Send the coupon today, with only 25 cents in coin or stamps.
HM-L

TEAR OUT COUPON AND MAIL TODAY!

THE DELTA MANUFACTURING CO.
680H E. Vicnoa Ave., Milwaukee, Wis.

1 am enclosing 25¢ for m{ copy of "How to Plan
2 Home Workshop."” Please send it prompatly.

I I e e R b e i e

Address

L U... | | . S -
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"YANKEE" TOOLS

GET THINGS DONE!

Speed iz their middle
name, Like an arrow in flight, they go
true to the mark in straight-line pro-
duction. Spiral Screw Drivers. Auto-
matic Drills. Ratchet Bit Braces. Tap
Wrenches. Quick - detachable Vises
with swivel bases. These and other
“Yankee™ Fine Mechanics’ Tools get
things done . . . with speed and pre-
cision, % Speed is inherent in the
very design of “Yankee™ Tools, which
for almost a hall century have con-
tributed to the efficiency and reputa-
tion of American production . .. a
priceless asset in a war where time
is the greatest shortage of all.

“YANKEE SPIRALS"

SIMPLE + COMPACT - STRONG
A SIZE FOR EVERY PURFOSE

"YANKEE"'TOOLS

make good mechanics better
North Bros. Mfg. Co., Phila., U. 5. A,
Established 1880

Makers, also, of  Yankee-Handyman® Tools

Say you saw it in Populor Mechanica!

STEAM PRESS YOUR OWN EI.lITIIES Ul‘ITIl

NEW, CHEMICALLY TREATED, PRESS-
ING GLOTH MAKES IT EASY T0/I

STEAM PRESS

At Home With Any Iron!

Lasts For Years And Will
Save Hundreds Of Dultnn In
Fressing Bills,

MLAKES ANY IRON

00 THE WORK OF r

A STEAM FRESSING A COLO =

MACHINE WITH @
EASE, N TOB
COSTS ONLY &9 AT MOST NOTION
AND HOUSEWARE COUNTERS

If Your Dealer Can’t Supply You, Write Direct Ts

WEAVER PRES-KLOTH CO., OMAHA, NEBR.

STEAM
GOES
THRLU
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DRILL PRESS OWNERS!'!

HERE’S 1 TooL wiTH 5 DISTINCT USES
e, THE BARRON MULTI-PURFPOSE
ROTARY WOoOD PLANER
FLANES & SURFACES » PANELS & BEADS s 750
ROUTS & GROOVES » RABBETS » TENONS commET

STEEL TOP AUXILIARY
DRILL PRESS TIII.E

H..:nn-. n

Canvarls AMY drill prédas
inte & time savieg. low coat plansr,
panaler, tenoner, etc. Surface  fne
ishes all types of towgh grained and
knotty suriaces o agate smoothness. Wl"’ H?H! -w = H
Safel Guarantesd harmiess to  driil “*“_I"'-J

press. Thousands now in wse. SOLD RRaE.

OM MONMEY BACK QUARANTEE. Full __-

refund on 8 day trial. Shipped prepaid &8
on receipt of ST.50—ar C.0.0D, YOU *=
RISK WNOTHING. Free literature,

BarronToalCo,. 380 Architects Bldg,. Detroit, Mich, o

® SMOOTHER FINISH
® CLOSER ACCURACY
® LONGER LIFE

In Reaming
Small Heles

1/4" to 1/16" dia.

Straight Shanks and
Straight Flutes Only

LAVALLEE & IDE, INC.

CHICOPEE, MASS.

EYNCRO Electric .rj." Saws en-
I| ted with Uncle Sam for tho
II'|,, I||I for
. [Hines, guns
lsion machines

Jlt-r 1r I. T

SYN[:R

e sas

SYHCRO DEVICES, IMC,, 3265 Bermuda, Ferndale, Michigan

'NOW DOING WAR WORK
'WANT PRODUCTS

' TO MAKE AFTER WAR

Equipped to produce large volume, Will finance de-
volopment, patents, as well as manufacture and sales,

PARTICULARLY INTERESTED
‘ HOUSEHOLD APPLIANCES = VACUUM CLEANERS
STAMPING PRODUCTS WITH ASSEMBLY
But will consider other items.
Address RESEARCH ENGINEER,
QUALITY HARDWARE & MACHINE CORPORATICN

5813-51 N. RAVENSWOOD AVENUE, CHICAGO, ILL.
POPULAR MECHANICS



£ When werming
; H
qu:,dlmd Lﬂ'::;l" 3

—you're sure to worm right if you follow
the easy picturized dircc’tmna w:Lh Pulvex
(the combination treat.ment.} Worm Cap-
sules, Here's w

_ Your dog can_have Tape, Round (asca-
rid) and Worms, any or all, at the
same time! Toworm for all three AS YOU
ALWAYS SHOULD, es;}ccmii‘}r m%&
worms, YOU MUST USE 2 TYPES OF
CAPSULES. No single-t capsule can
expel those three worms. You definitely
expel them (including tapeworms) when you usa
the 2 types of ea e, to be given a few days
apart, in the Pulvex Combination Treatment

Worm Capsule package.
Waorm “W t: avoid worming wrong for those
WOTmS; Use vexCapsules. Packaged twoways:
for nunpmafﬂl' dogs. Either 50c. Double size
e, At pet, drug, department stores.
Emnmy discounts to kennels; write direct to—

“‘ILLEHH COOPER & NEPHEWS, Inc.
Clifton Ave., Chicago

PU LVEX

‘puw.: e | (ombinetion Tusatmont

WORM
CAPSU LES

Wonder-Tone NOISE ELIMINATO II

Just atiach 1o your redio (long, short wave) wﬂ“ﬂ

ongl enjiay recepgiion free from distrecting

nolses. Send:-No-Money Pay Postman 80 ploa u"E“ms‘E
patage or send Goc and we'll send posipaid.
sturn in & days for refund if not delighted. S - Hlﬂﬂmﬂ

'WORDER-TORE COMPANY, Dept, 31, TO78 W, Clark 51, Chivagn, L %

WITT

,. e

DIESELECTRIC
PLANTS

For T3 years the
WITTE plant has
been serving Amer-
ica and the World.

Today WITTE is
producing onl¥ for
the War Effor
After Vietor thew
improved WITTE
plants will be avail-
able to all.

Remember us then,

WITTE ENGINE WORKS

LARGEST BUILDER OF SMALL DIESELS
KANSAS CITY, MO., U.5. A.
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The aconracy, gheater effectiveness and long range of
'\"i':m-i-.'rn super-X Silvertip caricidges led to their
widespread preference among big pame huncces.
Silvertip cartridges are not used for military purposes,

m,xm

iy =
i e --J-.---- . =

Now Ynur Ammunltlnn
Is Getting Z477e% Game

OUR favorite Western ammunition
helped blast the Japs from Guadalcanal,

The picture above, from a photograph re-
lcascc‘f by the War Department, shows cases
of Western military cartridges on Guadal-
canal Island. The rifles are the new semi-
automatic Garand, the finest infantry arm
used by any army in the present war. Western's
Winchester division is one of the manufac-
turers of this ulira-modern weapon.

Here is part of your stake in America’s great
war effort. On many other fronts, too, Western
is helping to defeat the enemy. Tomorrow,
when the world is again ruled by free peoples,
Western Super-X and Xpert cartridges and
short shells will help you enjoy in full measure
the great sport of hunting.

Fosleir

CARTRIDGE COMPANY
EAST ALTON, ILL.
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War production records are being set roday

with these high speed modern tools.  Acas

T2 Drill Presses ger first call in many an indus-

trial plant becavse their rugged construction — and

special Atlas 4 SKF bearing “'floating drive” spindle

design — assures long, continuous, accu-
rate service, Make your next drill” @

Atlas. Atlas Press Company, 843 North 1))
Pitcher Street, Kaiam:lzﬂﬂ Michigan.

-r.'r.«;-:v'j@_&m, m

TOOLS FOR YO
TRAILER AXLES HITCHES, AND PARTS

rl- If 3
wles,
(E 1]

Iy 1o ile
prints, 81.00. Write for rea [iterciurs,
HAMMER BLOW ToOL COMPANY, Dopt.

108, WAUSAU, WIS,

® Most men don’t frew
v.hﬂt s making them tired .
amlrdj.rﬂr it’s the unsuspected strains
cn hidden cords and muscles .. . strains that a
Bauer & Black Suspensory may h.clp COrCect.

SEND FOR THIS FREE ILLUSTRATED BOOK chat
shows and tells how rhowsands of men are inding
new youdh, new energy, happier, healthier lfving.

MAIL REQUEST TODAY for this startling booklet

BAUER & BLACK

Division of The Kendoll Company
Dept, 5-303,

| |
2500 South Dearborn St., Chicago, TIL

| 1
I I'd like to read your bwklet about Suspensories. |
| I
| |
| I

Suspensories

Please send me a4 CODY . . . guick!

MName.,

State...
My Occupation s [ Active [] Not Very Active

T e e S —— [
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. DI-ACHD

the MODERN
TROUBLE SHOOTER

Test-O -I.i

LOCATES TROUELE
7 INSTANTLY in electic cir-
cuity, fuses, cul-ouls, molars,
radios, applionces, Tesis
svorything electical From
100 to 550 volts. Indicotes
het ot grosnded wires, Tells

iy AC from DC. Far -
e T perior o ordinary

!*-t clumsy test bulb.

# PUTS “FINGER” ON THE
TROUBLE SPOT--QUICKLY

Saoves precious time. Indlspentable in
shop or heme. Has palented safety fea-
tures. West pockel size with clip. Life-
lime guorantee.  Liz$1.50

L.S.BRACH MFG. CORP.
55 Dickerson St Newark, N .,

ER

OUTLETS

0-1" reading in 1/1000"

d One of America’s finest

' procision micrometers
made over :-lﬂ' yoars. Deliveried mads to
man working in war plants. Price Model
No. 801 shown above 564.28 less 10%.
Write for litermiure showing other types
manufaetured.

GEORGE SCHERR ©O. &2WMvar "t :

CONSTANTINE'S MANUAL TELLS HOW TO DO IT

Mieginner oF ixpoert will fod many !:ﬁlh!ul hinta l.l1d

fips on uillnqr.m DA finiahing, kmrt  makin

CRAFRETATY i LsRErmtos  cver

dl err.-n Il:lnrll of o o @80 different (tems for
ALL AT !IICI'\I'F\.Y E.n'l.'\ THG IPRICES, Ineludes

l|l'."r'l!|l1vl"'ll|ﬂﬂ Pawel & Chart of Over 620 Rare

in HATURAL COLOR. A source of !uwlg‘flﬂ' nr'lr‘-

thing in w poigardless of qumtuy md oni¥

e Im mtamps orF coln, 25¢ refunded

O fiFsl aeder 8o Manunl eosts _'mu I'I-l'll.TI.l.TI
ALBERT CONSTANTINE & ﬂ.}

Tel L East 135th St. Hirw D"Kr

DIE-LESS

Mrrltlm mrwd |

DUPLICATING

Mnony amall ports cnn be formed without
dies, to duplicnted necorney of (0017 with

Precigion Machines,——Bemiera,
Brukes, Shears—saving Man Hours aod
Criticml Materinls. Reguire
priority of A-1-8 or higher.
Write on business letterhead
for cotnlog, or state if eme
ployed in War Produstion,
ﬂ"lEll.-l RWIN MFQ. COMPANY
341 BEth Avenus 5., Misneapolis, Minn,

== MIIIIG MACHINE “..ome
[T LT

FREE TRIAL
= EA L
YEEVE] O FeRdbaas fsE —susas: ONLY 20
HEEE e ] fricer ick. Ads, subtracts, mut Pilgs T SEMD NE
FEEE |
ASSTHON K2, ﬁEl" |u':°:gst'5$b H‘E;n full cash if cutside 1.
Money back in 30 daya if ot delighted, AGENTS WRITE
=t CALCULATOR MACHINE COMPANY (Mirs.)
DEPT. 144, P. ©. BOX 1118 CHICAGO, ILLINOIS

divides., Counts um toten millton, Pays for MONEY
S'ng.l WO Sauw it in Pa:p:dnr Machanies !
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Hu More Domoge from Condensation of Sweating Pipes,
Water Softeners, Tanks, Walls, c:eillngs uﬁ'ﬁ ﬁm

tie eork coating prevents condensation drip

from metal, conerete, brick, wood, plaster or
composition surfaces. Protects metal against rost and cor-
rosion, prolonging life of pipes, tanks, etc. Forms a mois-
ture-proof, insulation type cooting. Apply with hrush,
trowel or spray.

Reguires no maintenance. A gallom covers 30 feet
of %" pipe, Comes in 1, 6 and 56 gallon drums. Get at
Hardware, Plumbing, Mill Supply Dealers or send $1.00
for 1 gal. prepaid. ($2.10 weat of Rockies,) FREE—NoDrip
Handbook, all about Condensation and its Prevention.
J. W. MORTELL €O., 522 Burch 5t., Konkaokee, I

110-VOLTS A.C. 2" m=:

a Anywhere! With
Katolight Generators and Power Plants

Furnish snme kind of current as City power
lnes pormitilng emergency hook-ups right
out in the field for operating repaic
equipment such aadrills, grinders, saws,
ete. for making on the spot repairs;
tranamitiers & receivers; i
poriable X-Ray equipment.
Good deliveries on AL
generators 300 throogh
165,000 watts. Available
all standord voltages, Good
voltage regulation.
Kato's entire production at present =
must be eonfined o orders with high
prlorities.
® Also manufocturers of a complete j'h“, of
rofary converters and complefe L ]
power plants.

Kato Engineering Company, 29 Elm St., Mankato, Minn., US.A.

Easy to
Put On
Any Tractor
Makea wood

Can ecut emﬂzmwmdm%oa%‘iﬁr
itself in one dnii Easily moved

while attached ig heavy blad
FREE details, -

OTTAWA MFG. CO., W827 Oak Ave.,Ottawa, Kans.

CRESCENT- TOOLS
ﬁw Mn;ﬁ to Woed

ASK TOUR
HARDWARE
DEALER

=4 BUILD THESE PROJECTS
| For garden or lhes, Esiy bo build, K I Thatuiled Bl
j:'l'l peinis Modal i a’.s Diwich Windmill 50c; Diodal DhLED O3 p

L wn Figurs Fatrar ansit Qs
% [-'m =h Iim ||.|.|. Cide], Hollsnd PFair, 35 gach, w1l & E
5100 Catalog lllusizntleg many mode

CRAFTSMANS MODEL CO.,

send Lile, gday,

P-7l, 2030 M. 419 5., Mibwaukee, Wis.

— Give constant speed to any make of
auto or truck eruriru!. regardless of load changes, when used
for power. Fully gusranteed. Complete, simple instroc-
tions, Oil ring bearing $12.50. Ball bearing $19.00, Montresl
branch, 76546 Wiseman St. Latin Amer. East Asiatic Co.

Freecirculars, CANDEE, 2641-H 5, Hill, Los Angeles-7
AUGUST, 1943

SAVE IT ...

SMOOTH ON

In pre-war days, if your household piping,
boiler, heater or radiators sprang a leak, or
if your automobile engine block or gear cases
became cracked, it was easy to get new parts.

TODAY, when such replacements are diffi-
cult or impossible, SMOOTH-ON No. 1 en-
ables you to make the necessary repairs . . .
easily and quickly. You don't even need a
professional repair man to apply SMOOTH-
ON, because any handy man can make
effective repairs with this' many purpose
iron cement, which does not require heat or
dismantling of parts.

SMOOTH-ON tightens loose parts, too; and
enables you to salvage tools, utensils, fix-
tures and hardware that come loose. Get
SMOOTH-ON in 13j-oz., T-oz, and larger
containers from your hardware store or, if
necessary, from us ... you'll find it will come

in handy many times,

40-Page SMOOTH-ON Hand-
book containing dozens of sug-
geations unobtainable elsewhere
for saving time and money in
repair jobs all tround the house,
in.the shop, and on the car.
Send the coupon for your copy.

SMOOTH-ON MFG. CO., Dept, 37

570 Communipaw Awe., Jersey City, M. I.
FPlenge Emooth-0n
Book.

aend Repafr

Name . s R
WAool o i
B=d3

Do witf; SHOOTH-ON

Always write your name and full address clearly when
answering advertisements.
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ing and squeezl‘g
faster on a
aledgﬁ

waor

KRW Bench Type Arbor

Presses, 3 sizes
Mo, 37-F 145 Ton, $13.25*
No. 37-0 1 Ton, E23.00*
No, ﬁ'iI'~N 3 Ton, &33.00*

#Prices F.O.M.  Aropde, N, T.
ﬁllfhllr higher west of Rockies.
Brand lllusirated excrn.

BENCH TYPE AND
KRW ARBOR PRESSES °B®hShaYiE A

MEEDED IM EYERY SHOP—SAVE TIME AMD
MONEY—DO BETTER WORK,

No shop i3 complete without a emall arbor press. Press-
operations can be done b
Arbor Fress.
hammer methoda—:her Eenera
in the end. KBR'W Factory-To-
you greater value for ¥your money.

K. R. WILSON, 17 Lock St.,

Builders of Shop Equipment for Ford Dealers Since 1916

QUICKER.

etter and
uging wvise and
_g' deliver apolled
ou Prices give
Order

Sto

today.

ERW Hydrauolie
Presses nre built
in 26, B0 and 75
ton sizes. Pricea
start at §195.00°

BUFFALO, N. Y.

RADIO'S FINEST BOOK VALUES

Specially pm'p\zred to aid radio training in schools and
wnsdustry. Full of valuable dasa. Send for them now!
Rodio Formules and Deda Beck Me. 37-752..10¢
Dictionary of Rodio Terms Ho. 37-751..10¢
Raodie Circuit Hondbask Me. 37-753.,10¢
Rodia Builders Handbook Mo, 37-750.. 10
Simplified Radis Servicing Mo, 37-755..10¢
Rodio Data Haondbaok Me. 37-754..2%c

ALLIED RADIO CORP.
833 W. Jacksan, Depr.5-H-3, Chicege

* ALLIED RADIO

rEmmm eSS

frarything is Bndis asd! Flectraici— War Teninieg
Fruipmerf — Feplocement Porfy

HOW TO RUN A METAL CUTTING LATHE
Thi= manual
stand the
partg and their func

= you to under-
teing Inthe, its
+ to teach

will enah
ylerm o

HHC.';::._

the proper care of a kithe .I o explain

the grinding of cotters: modern lete

tools and how they should be sst-up; and C'P"lllim
g of holding
nd the of a Lathg

SPEED
the

FINISH

Mounted firmly
on its own steel
shank, each Chi-
cago Mounted
Wheel is a whirl-
ing point of easily
controlled power
with 100% grind-
ing speed and
efficiency.

Famous since
their  introduc-
tion 45 vears ago
There is a ‘“just right"

for gquality and long life.
Chicago Mounted Wheel for every operation.

PROMPT DELIVERIES—We are working 24 hours a day
ond due to our central location, can make prompt ship=
ment o1 all Mounted Points and Grinding Wheels 37
in diameter and under.

With the approval and endorsement of WP B, all our

faciliti trated
BCilItics arc oconcenira Ork 5“‘!%

these smualler sizes, enabling us to
7 %

Handee Tool of 1001 Uses and -

give faster service to war plants.
Hi-Power Grinders are still avail- 4

W
able to all who have priorities. " ‘;\: “lﬂ.#
Send for Free Catalog L Gﬂiﬂlﬁ
"
CHICAGO WHEEL & MFG. €O. | J
108 5. ABERDEEM STREET, CHICAGO, ILLINOIS = =
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wWIiTH THE

ARKOGRAF

PROTECT YOUR TOOLS FROM THEFT
i ririeity Any s 1 A

Sb Aniwiers
wirite today.
Portland Ove,

53- EIJ— ep
1 lnr fro
ARMOGRAF FEN £O.3597 5. E_'L.l.rhm

WRITE FOR
ouUR
TOOL DATA
SHEETS

Foley Mip. Co 516-3F: :ﬂeﬂ!’ip Minineapalis 13, Menn.
Bendl Free FPlan on Saw Flling buslness.

POPULAR MECHANICS



pendive machine,

eful that they connot adf
If !nt"iﬂ'ﬂl!lvnrnﬂ_ YOU SN DAk |y

B} AMAZIMGLY SIMPLE & EASY TO nPtnATE
This portable Dynamic Welde r—ennlly car-
ried right to the job——plugs into any con-
venient, properly wired 110 wolt
Jlxhl circuit=——works on Iron, Steel,
Bronze mnd other metals —has
cl:hl metallie snd carbon arc weldin
hent siages—doen work you would thin
only possible with A lorger, mord ex-

43¢

DESIGNED TO DO HIGH GRADE WELDING INEXPEMSIVELY
Malntenance Men; Fanmers; Mechandes; Machine Shops: Foundries: Auio, General
Lerate nnd Job Welding Ehﬂfﬁ: :umzl the Dynamic find it 5o indispensable and
o be withaut it

iy plrlpq,- of high grade welding Jobs b

a
following the practical, #Imnrtnﬁ:l oporsling  and . welding®  instruetions furnished.

Saves

VALUABLE TIME
and MONEY!

- -l- now lenkeni WEPH e
| males chis wmaringly polisy . Do
=
=
—
-
-

l'rm..lhlu ko [afinife. repaiy

lh-:-l.w azd othars in sesenlis] eos

:;ngtm}-lﬁurl the ml aislesanre and
f ool tools, sgul ud and

- % [ Angs

Dnn ¥ou me & Dymamle ks sperss

i--n-u wan't wasi o bo without

in liseit; i
COMP LETE wﬂllmuﬂglrl 4 “!u:uﬂh“:
" ulMlﬂp:Lutﬂe.du-

Late ll"lu Bsilmat, roda,
r..l. nﬂ.ﬂu and ﬂl)l&f.lt—

——

l‘. OLLAPSIBLE
Wl Pocket Sinal
ill.‘l.T.'-.L‘l STV E

#“COOK-STOVE” in
a VEST POCKET?

Yes, Sir!..and FUEL TOO!

‘Want a cheery fire, fasi? Light a HEATAB! Wet or dry
It gives instant fame, long-burning, intense hoat . - «
deors, Indeors . . . for cooking, camping, plenies,
hinting, fshing, ltl.rhnu furnace, &tove or grate fires.
Countless other us Hmr housewives, doctors, nurses, den-
tists, chemists, industrial workers, Boy Scouts, Girl Scouts,
ed Cross and Il'-ivlllln Dafenss workers, Noeded in First
Aid and Emergen . Darried by armed forces to heat
IEﬂnll:lr com u.:tf non=-poisonous, MO
SMOKE, 00T, FUMES or
SPECIALOFFER:COLLAPSIBLESTOVE ﬁ'ﬂwulnuhﬂ
Included with TWO LARGE BOXES OF H a
enly $1.00 postpaid « « « ORDER BY HAJL. Tﬂ A¥l
J. W. ESPEAKER GﬂRFﬂH.ﬁTIﬂH i
1873 M. Water Streat Mitwaukes, Wis.

TABLETS OF
H E ATA Bs concentrated
HEAT

HIGH GRADE PORTABLE SLITTING SHEAR

Maodsl No.1, Complate $21.:50
Mew ani lmproved fsalures make —

this ll:ul.l:-u: alar Lhe st Ufsios

Wi donal of i kind oa i mnfket today.
Capanity 15" Flat Esock 3716 x 2'° bara
Cupacity 516" Round Stock, Waight 18 pounds.

hl:n||r|.1. thim light waight, nlﬂ ltml pormtruciod, slit-
shpar &n Kny vise o7 wn a hencl
.‘! h” bmh'} ansirmation pnrnug.-. aliting of wida

MNATIONAL MACHINE TOOL CO.
1580 ELARM STREET, RACIME, WISCONSIN

DYNAMIC WELDER CO., 2226-A Silmrtnn__ﬂ'.nud,__ﬂhi:ugu, . | =

""NEW HORIZONS"
Cool Pieturss win prizes, and many of Me.
Frecee's plefores ore prize winner.

T hey have ]II1|HI| lakirs gl o hia A Ll tlilli.|:|r||;r|l._

and his enthusiasm and resslis have l"'l:(dut’l.EI.‘!J
many of his friends 10 wse Argus alio,

l-lrl'\l"r madel A camera I'.B"- |I¢ﬂl": more to

ge plotagea ply in America than any other

Hir sava,
LT

camera , o o I have vsed one for almost five years
and i1 s produced good pictures right from the
beginning™

Learn more absul compasition
= lenzag = film = and heip. g
ful hints for i ;
e T U OE STF ERETS. [ -ﬂwh mutln-y.-n

Send 25c today for the 56-
page boek “‘Good Plctures.™ s Rrpidisits AVl Wamissiriens

HOBART

ARC WELDERS

“"@me oF the Werig's Largesrd Teiiders of Arc Belders P

AUGUST, 1943

...if you subscribe at once to HOBART'S

:4//0 Metals

dnnud Finding List and List of Sources,
Deotermine characteristics you wanl in a
malal, apply code listed, locate melal by
the corresponding code in list. Aneother
column gives inslant reference o manu-
faciurer. Saves hours of searching for
;péc:ul mebals,

SEPARATE ALLOY METAL SUGGESTIONS .
Those loose-loaf sheels come free
penodically, Compléle with spe-
cifications, drawings. Send name §
and addroass 1o...

HOBART BROS. Bax M-83, TROY. OHIO

fs Data Service

First you gel the con-

il Practizal Are Welding"
Manual and Text baok, erery
N man conrgcted wlﬂi are

; welding should gwn. ;2“
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Skilled manpower is one of the
most critical of all our strategic
resources. To give our fighters
the added striking power of more
and better weapons, our skilled
workers need the producing pow-
er of more efficient tools.

Machine tools that are inefficient
because they are hard to operate,
inaccurate, or incapable of de-
livering the required speeds are
wasteful of eritical manpower.
Wasted manpower is lost produc-
tion— and victory jeopardized!

Give your skilled manpower more
producing power with South Bend
Lathes. Designed and built to de-
liver maximum production with
minimum effort, they are highly
efficient on a wide variety of pre-
cision machine work. Their ease
of operation reduces fatigue and
seemingly shortens the workday
by hours, This is accomplished

. \@

Lsouru'_

BEND LATHE WORKS "G5 e oiana

through conveniently placed,
smoothly operating controls
clear-cut, easy reading graduations
—fully enclosed design with no
exposed pulleys, belts, or gears
—and dependable precision that
permits top speed production,
even when tolerances must be
held to extremely close limits.

“"HOW TO RUN
A LATHE"

A helpful hapdbook on the
operation and care of en-
gine lathes, Contains 128
pages, 5% x 8%, Send 25¢
in stamps for your copy.

_ =

s

FRINTED BY POPULAR MECHANICS COMPANY, CHICAGO, ILL., WU, &, A.
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NEW WPB ORDER MAY ENTITLE YOU
TO WORLD'S FINEST ANTI-FREEZE

The War Production Board, by its recent Limi-
tation Order, has prohibited the sale of “Pres-
tone” anti-freeze for use in passenger cars, sta-
tion wagons and taxis. The purpose of the order
is to free for more essential uses the supply of
ethylene glycol base anti-freeze left over by the

IF YOU'RE ELIGIBLE—GET YOURS NOW

War supply hazards being what they are, the
prudent operator will lay in his next winter's
supply of "Prestone” anti-freeze right now, this
summer. This is the one way you can be abso-
lutely sure of having an adequate supply when

armed forces,

-l
IF YOU OWN A DELIVERY

truck or service fleer, the order
makes you eligible for the all-win-
ter protection of “Prestone” anti-
freeze. Put it in and stop worrying
about winter breakdowns and the
shortage of replacement paris.

IF YOU

OWN A TRACTOR

working either for industry or for
America’s vast farming program,
you can insure it against winter

with “"Prestone” anti-freeze. The
same applies to stationary engines
and all construction equipment.

the cold weather starts,

B
IF YOU OWN A BUS...

“Prestone” anti-freeze can  help
you keep war workers on a war
schedule. Special ingredients in
"Prestone” anti-freeze protect
AERINSE Musi, COrmosion=a protec-
tion against parts replacement.

IF YOU OWN A TRUCK,

you are eligible for “Prestone”
anti-freeze to keep essentinl wheels

moving. No n to idle your en-
ging during winter stops o avoid
freeze-up — "Prestone” anti-freeze
saves you precious gasoline!

The words "Eveready” and "Prestone” are registered trade marks
of Mational Carbon Company, Inc.

Unit af Union Carbide and Carbon Corporaiion

TRADE MARK

SAME PRODUCT
AS ALWAYS

ANTI-FREEZE [
— ANTI-FREEZE
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COTTES L ol r.flf' the sea . . .on go the bowers . . . out come the cigarettes.

Flash of white packages in the sunlight ... familiar white CHESTERFIELDS
=

B AN
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PTE—
)
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i
i
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I~ %

. . . and when it’s a smoke YoU want . . . try
Chesterfield. They're made for YOUR pleasure.
Here you get the world’s best cigarette tohae-
cos, the right blend skillfully rolled into the
clean white cigarette that really Satisfies.

YOU CAN'T BUY A
Copyright 1945, Licairt & Myins Tosaooo Ca BETTER CIGARETTE




