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BUY THE BATTERY THAT I5 THE CHOICE OF EXPERTS

Why mnot let the experts help
chart your course when you
buy your next battery?

A million-mile, trans-ocean
fiying record has just been
established by a Pan Ameri-
can Clipper equipped with
Auto-Lite batteries. Auto-Lite
batteries, too, are specified for
service with our fighting

forces In tanks, half-tracs,
jeeps . . . wherever depend-
able power counts most.

Make sure you get the
longer life . . . the extra power
you need today. Make your
next battery an Aunto-Lite —
specified as original equip-
ment by leading automotive
engineers.

ToLeco, 1 AUTO-LITE BATTERY CORPORATION oHio
Monufocturing Plosts of: Miagara Falls, ndiamapolis, Atianta, Oaskland, Okishoma Clty, Tersnis

BACK THE ATTACK WITH WAR BOMNDS

it S8

Gphtt

ABOUT WHAT BATTERY TO BUY ?

jE——
.

Tha *Millhex - Wiie™
Fan-Amer icam Clip-
por e AUTO-LUTE
Batinries for lis
scean-spannlng
recard-breaking

AUTO-LITE

AUTO-LIFE

AUTO -LITE BATTERIES
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“How To Do It”
Information For

- Crescent Tool Users

= PSR |

No.13...... HOWTO
REMOVE COTTER KEYS

With cutters close to nut, a2 shown above, sever
spread ends with a single cut,

The following is a simple, effective and workmanlike
method of removing cotter keys, It is not safe prac-

tice to reuse these keys and this method makes it im-
Pnaaih'lc. Crescent's Heavy Diagonal Pliers, No. 542,
ghould be used for this purpose.

Now grip the head or "eyed™ end of the cotter key
as shown above and with a sideways motion, pry the
cotter key out. Don’t attempt to pry it out without,
Sirst cutting off the spread ends.

MAIL THE COUPON ... for Free Reprints of this
series of informative ade. Please indicate whether
you want them for bulletin board use, or punched
First, straighten out the spread ends sufficiently to  for 3-ring binder.

permit cutters to "hite™ both pieces at one time as

shown in following illustration. CRESCENT TOOL COMPANY, JAMESTOWN, N. Y.

" CRESCENT TOOLS
< é've Mnf.i to Work

Crescent Tool Co., Jamestown, M. Y. -6

Please send your "Toal Notes™ Series
[] for Bulletins [ for 3-ring binder

NOVEMBER, 1943 1A



(The exciting experience of
Margarer Bridges, of the Lon-
don Auxiliary Ambulance service, during one
of London's heaviest raids, Prerty, attractive
30-year-old Miss Bridges is part English, parc
American. She volunteered for the ambulance
service, reporting for duty just cthree days be-
fore war was declared.)

e“Natu rally, the trans-

o "We had about 40 ambulances and
other cars stored in a building with a great
glass roof—a virtual greenhouse — when
Jerry's bombers arrived. When they began
finding our section of London we started
getting the cars out...

parent roof taboo'd ordi-
nary lights. Yer we hadn't
a moment to lose; with
every sickening crash we
expected the roof to
splinter into a million
heavy daggers. I got out
my flashlight. In about
ten minutes I had guided
all the cars to safety ...

9 “1 was working alone in my office when the roof
finally did cave in. Only my flashlight could have
helped me find a way through that deadly, glittering
sea of broken glass...You begin to see why ambnu-
lance drivers must always carry flashlights wich fresh
batteries!”

Your dealer may have no “Eveready” flash-
light barteries. 1f 50, please don't blame him—
almost the entire supply is currently going to
the armed forces and those war industries
with the highest priority ratings.

Send for “You ond the Wor,” official 0.C.D.
guidebook to all vitally important war posts
available to civilians. This free booklet tells
exacily what there is o do and how to do it
Write MNational Carbon Company, Dept. DR,
30 E. 42nd St., New York 17, N. Y.

NATIONAL CARBON COMPANY, INC,
30 East 42nd Street, New York
Unit of Union Carbide and Carbon Corporation

The word "Eveready” i3 o registefed trade.
mark of National Carbon Company, Inc.

 EVEREA

EXTRE

Lomo bIF
BaTTER
]

FRESH BATTERIES LAST LONGER...

ot the DATE-LINE
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Popular Mechanics Magazine

Registered In U. 5, Patent Office and Canada

H. H. WINDSOR, Founder

Next Month
PIES have landed on American

shores. They were very
promptly snared in the FBI's effi-
cilent spy trap before they could
'igrpetrate any sabotage. There
ve been derailments on the rail-
roads, explosions in powder plants,
sabotage in warplane factories—
but not one incident has been
traced to a paid enemy agent. As
J. Edgar Hoover, director of the
FEI, tells one of our staff writers
in an article in the December is-
sue, the war is going into the sev-

enth inning and thus far the FBI |

has scored a shutout. Since the
days of gangsters and kidnapers,
hunting spies and draft dodgers
has been a 24-hour job for G-men.

Task Force

WI{E‘.N the Navy has a job to |

do, a task force does it. There
may never be two task forces
alike; each is tailored of just the
right component of destroyers and
small craft, cruisers, aireraft ear-
riers and perhaps battleships to
accomplish the mission of the mo-
ment, which may be something as
critical as the Battle of Midway.
Next month, “Task Force—the
Pick of the Fleet," tells how the
flotilla is selected for its joh.

Giant of the North

'WO-YEAR-OLD secret, the

Shipshaw hydroelectrie power
plant in the wilds of northern
Quebec will soon be ready to take

its wraps and go to work. A
December feature tells how con-
struction gangs battled 50-helow-
zero weather to dam the waters of
the Saguenay, building a 1,500,-
000 horsepower plant to power
nearby giant aluminum factories.

H. H. WINDSOR, Jr., Editor and Publisher
November, 1943
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Umbrella Army

BACK from Africa, three young veterans of the Yankee

paratroops held a reunion at Camp Mackall, N. C,,
and traded stories while a member of our staff listened
in. One had made the lowest parachute jump in history.
Another, badly wounded, had survived a 20-millimeter
shell that burst inside a transport plane, killing six men.
The third had walked away unhurt after a 500-pound
bomb hit the dirt 25 feet from where he lay, then had
a jeep shot from under him the same day. For a stirring
story of the paratroopers in action, read “Umbrella
Army" next month.

Putting the Fight in Fighter Pilots

HEN that budding fighter pilot levels off and streaks

head-on for his instruector's plane, to pass it at a
relative speed of 800 miles an hour, that’s the beginning
of as deadly a duel as any he'll fight—except that camera
guns substitute for bullets. If he graduates from this
school at 20,000 feet, he will go on to more hours of dog-
fighting and formation flying at treetop and substrato-
sphere altitudes in a “finishing school” for fighter pilots,
described in a December article.

Published monthly by POPULAR MECHANIOS COMPANY,
United Stotes, 33 cents; subscription rales in United States and possezsjons, and countres of t

NY, 200 East Omtarlo Street. Chicago (113, I1.. U, 8. A, _Bingle copy in the
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CLEAN OUT THAT
ENGINE HDW'

TI-IE Tﬂl.IGHE!ST MILES AHE YET TO BDIIEI

It's easy to put off the job of getting your
ear ready for colder weather. But, Mister, if you neglect
your ear loo long, it may neglect :rmﬂ.

Miles will got l,nluﬂ;hnr naw, Axﬁ!nnt this, yOur cor can ntamd
A good check up, end to end, Start in by giving the engine a
good clean ouwt with FPyroil. Ten to opa this will 'Lllrllrul'--
troubles before they hatch.

1'.1H1:l of Pyroil in the <
fan are all v need. T

nlicpss, n I‘cw ounces in the
become miles

ness.  Because Pyroll gosa mafel . |IJI'|IIIIJ'|.
BuUmmer's incruntations of # i = Al 1
gloments ihnt cropts |1||||"_,.\, sraua corroslye  attack on ::. al.
Ko cur it 1 r\_-ll'v'\.ll:ll|r||\j'l:|u
i BE, _.-..-.k;.n-urs vl

Manufaciured sl G

m'uu.. LirCrage,  WIRCEaln, Xi.
I WARTIME CONDITIONS HAVE

Wictary
Size

Pyroil= AFFECTED YOUR Fl"c'ﬂ!!“'l: LOCA
3 purcey SUPPLIER OF PYRODIL — rnnqr.
couPoN itl.uw

Far the
@Gascline WIDELY USED
Tank

IN THE INDUS-
TRIAL FIELD AND ON THE FARM.

12 YEARS' accerTaNce
BY FOREMOST AUTHORITIES
== RACE DRIVERS =— [X-
PLORERS — ENGINEERS

YOUR GUARANTEE

Buy Another
War Bond
Today

DISTRIBUTORS:
CHECH AND MAIL

CUFON FOR FRAN-
CHISE FACTS.

P e 71
PYROIL COMPANY 1
} 511 Pyroll Bldg., LaCrosse, Wisconsin 1
| Please send me the namos and nddresges of war-lime sup- |
| Pliers of Pyroil, laeally. 1
1 O Send detalls of your Plan for Distributors :
I
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1 5
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Where no name and address appear direcily onder an item,
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IPE APPEAL—Prince Albert!

Pleasing fragrance to keep her
smiling. No-bite milduess 10 keep
yoru smiling. Rich taste, ver so easy
on your tongue, Crimp cut to pour,
pack, and draw smootbly, and help
a pipe to cake up better. Better to-
bacco—world’s largest-selling brand. §
Prince Albert for PIPE APPEAL! |

7 ensoy TICH TASTE
THATS EASY ON YOUR

TONGUE — 1'
7

pipefuls of fragrant tobaceo in every handy
pocket package of Prince Albert

7 fine roll-your-own cigarettes in every handy
pocket package of Prince Albert

This One

owss oo |HNUAUNTAN "

68J5-ZZN-53CA




“FUSSY”
CRAFTSMAN?

These are the
tools for you!

FOR CRAFTSMEN who want to know thelr work
is accurate, Millers Falls makes an interesting line
of precision tools including 14 sizes and styles ‘of
atee]l rules and slide calipers — light, semi-flexible,
flexible, and narrow. They're all of carefully. heat-
treated crucible steel, ground and polished, and
graduated with precision by dividing engines
developed and perfected by our own engineers over
a period of forty-odd wears. Accuracy guaranteed.

THOUGH moderately priced,
Millers Falls surface gauges
are well-made, well-finished,
and unusually versatile, Base
is ground for use on flat sur-
face plate and grooved for
cylinder. Scriber is spring-
held in position as thumb
nut is tightened . . . a big
help for quick, accurate set-
tings, Spindle can be used as
depth or scratch gauge. Many
other features for accuracy
and convenience demonstrate
this tool's background of long
skill and experience.

L O N G
AMOMNG  the
maost highly-
prized ltems of
Goodell-Pratt
(now part of
Millers Falls Company, whoase name now appears
on most former Goodell-Pratt tools) has been this
Combination Set — blade, beam, protractor, and
center head — the most useful precision tool ever
made for machinists and toolmakers. Accurate
graduations, all working faces precision ground,
tempered crucible steel blade; complete with level
and scriber.

_MILLERS FALLS
TOOLS

MILLERS FALLS
COMPANY

BA
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How Do You Use

The Most Important

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

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

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

Hours of Your Day?

—make them more interesting.

WHAT CAN THEY MEAN TO YOU?

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

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

the coupon below the

field in which you

find yourself using

are interested. We'll

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

NOVEMEER, 1943

LaSalle Extension University

A Correspondence Institution

DEPT. 1164-R CHICAGO, ILL.

Il:u:nmt&rsa.ted in knowing how I can use my spare time
advance myeelf. Please send wour frec booklet on the

ﬁcld I have checked below.

0O Modern Foremanship ]'nda.ul:rlnl: Manm cot

O Accounting g Expert Bookkeeplng

7 Law: LL.B. Degrea

0 Executive Management 0O Business l.iw

E Sllurunnlﬂp [ Buslness English

H:Curmmdm O Stenotypy

IMNama Age

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

TA



IMAGINE TREIR JOY

WHEN THEY FOUND

THEY COULD PLAY
This easy as A.B.C. way!

FLAYS ON RADID
b pn-! -ml- t [ enn's keen from isllisg you that s e
r-:l.: - have n good position playing drom

ETH“S. Ilnl fipﬂ.u.n. Ark., every mmorning.
=I. A, Ohla

LEARN QUICKLY AT HOME

& T didn't dream 1 mﬂd -:mli{hlum L]
i widkowl 5 tpacher. Now, wl

far Lhey hardly hlﬂl-l#l
phat T leasied to ||lnr wa wall
| #a whorl & Sk

"L L. 8., Calif,

PLAYS AT DAMGES “¥0U SAI'T BEAT fTI
.. ! slad to tell anyent abowt the T, 8
WOULDH'T TAKE L have compleied ool i s et what ther sy i b and
$1000 FOR COURSE feksans have besu ey will e hat ther mr’ they il Ut

et kindnrBur
EAN d‘.‘-:r all H:d

papuler san. hava

HI- rmr- ey

playing a1 dances.””
SE.x.J.. Hew Yark,

Thousands Have Learned fo Play for Less

*The lssscma are = simple that asivone cam
[r, gt gl kel g il et il =
by mein in s lattls mors tkan mnum.
Dwnaldn's taka & Ehawand dollars for my
U

*5. E. A, Esnsma Citr, M.

W E D N Bles

Than 7¢ a Day

HAT ingtrumont would you like to play? We'll show vou
ﬁ,f‘.f how Fou can laarn to play it—quoickly, sasily, in spore

time at home for less than SEVEN CENTS A DAY! Nover
mind if you don't know one note of music from nnother—don't
worey about “‘special talent.'

The truth of the matter iz that thowsands now play who Raver
thought they couldl Yes, men and women everywhere ore en-
joying the thrilling satisfaction of playing the piano, wviolin,
guitar, saxophone or other favorite instrument. Some of them
nre ploying In orchestras and over the radio; othera are teaching
muste, making money in spare or full time. And thousands are

NOTICE

Please 4o not confuse the
U, %. School of Music
methed wilh any EVSLOm
of teaching music *by ear™
or by trick chars,  Our
method  teaches you o
mlay by aclual notee. . .
not By any C‘trick'’ ar
aumber syatem,. You are
ahle to pick up any pices
of refular sheet matsic and
nlay By mofe. And once
you've learned to play by
mote It's just ke learning
your A-B-C's. Tt never
feaves yoO—you Fememboer

ment. Don't doubt;

Zend for the fazcimating

Sample show wyou how

coupon MNOW.

BA

— SEND FOR FREE =—> NPT TR
PRINT AND PICTURE SAMPLE

|
® You'll open vour eyes when ¥you I
find how guickly and easily you can |
learn to play your favorite instru- |
don't hesitate. |
illustrated I
booklet that answers all your gques-
tions ; let the fres Print and Picture | Have vou instrument:.
thiz method |
acteally works. If interested, mail the |
I
|

it for Tife. i
T *Actual pupils’ names on request,
Pictures by professional sodels,

laving for their own enjoymont nod the entertaimment of thelr
Jands.,

1t all easmme nbhout when they wrote to the U, 5, School of Muo-
gie for the Free Booklet that shows you how EASY It is to learn
music at home this moedern way. No tedious soales, no Lireaomes
exercises. You learn to play by playlng—start right in almost
at onee with the melody of & aimple tonel It takes only a few
minites a day and the eost is trifling: vou save the expenss of a
private tescher. [koes it sound too good to be true? Mail the
conpon and get the FREE PROOF! (Our forty-fifth year—Esk.
H:“if}\:‘u‘ 8, Behool of Muosle, 711 Branswick Blilg.,, New York

U. 5. SCHOOL OF MUSIC
711l Brunswick Bldg., Mew York 10, N. ¥.

I nm interested in music study, particalarly in the ins
strument checked below. Please send mo your froe
illustrated Dooklet, “How o Learn Music si Home'*

[T Saxaphons Modern Elementary
Duitar Trumpst, Cornet Harmony
Hawailan Guitar Reed Drgan Practical Fingar

Wialin
Piana Accardion

[]

|

|

I

I

Tenar Banjo Contra I
Mandolin Other Instrument I
I

|

|

I

I

{Flease Print
AAdrEES i ccsisaraais

B o e e e e T e e
NOTE: if you wre uader 18 years parent must sign coupon.
L e e S8 Ze—Stick COUBON BN PENNY BOSLEARD . m — -l
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SPRINGBOARD TO SUCCESS!

Mm men today are using drafting boards to help win this
war!  * The International Correspondence Schools
Courses in Mechanical or Architectural Drafting
have fitted many hundreds of ambitious men
for better jobs in this well-paid field! :
* All I. C. 5. Courses (covering _
400 business and technical A
subjects) are prepared

by leading practical ~
authorities, constantly
revised to meet new devel-
opments. Yet the cost of 1. C. S.
training is surprisingly low. = It's
not too late for you to start -—-]'.'IEIP
your country, help yourself! Mail this
coupon today!

INTERNATIONAL CORRESPONDENCE SCHOOLS

HELPING TO TRAIM AMERICANS FOR VICTORY

ARMED FORCES
BOX 5&675-), SCRANTON, PENMA. *
Without cost or obligation, please send me booklet and full pa tm:ulars about
the course before which I have marked X:
TECHMICAL AND INDUETHT.H.L cou HSEE
|:r Alrplans Drafting O Bridge Enginesring O Industrial Matallur O B R. Besation Fare
O Archit@ctural 'I}l‘iﬂ.lriﬂ O Chsslarey [ GMJ Mining [ Locamative E mwr E It T, Bigpalman [ Refrigeration
[ Elsstrical Draftin Ciwvil Enginsering 8 M achinkst EIRPnE Eanltary Engineening
O Mechanical Duﬂ;nn Coneretn Enginooring M smumtd Inventions Emr. Metal Work
Ll Ship Drafting Contracting and Building [ Mar rﬁ‘l Bhiphlitung [ Sbop Prastiea
O Structural Dr-hmu O Cotton Manofactoring OM uhunl Enginsering O Bieam Electrio [0 Steam Engines
0 ulprint Reading [0 Dieacl Engines [0 Mines Fareman [ Eteam Firting
O Air Bra Electrical Enginesring O Navigntion Patternmaking O Structural Ei III:EEIEII
L Air Gnndlrinnlu Elsetrician [ Mastiza 0 Mumbing L] Burvering ami
[ Arohitegtiirn O Electrical Maintenanos O Publin Works Engineeriog =] Tv'lq'n?hr mﬂnu
LI At E D.ﬂllb 'I‘um—l.lp O Poundryman [ Hanatln O Melp aml Paper Making O Textile
[ Auto Technican 0 Hent Treatment of Met [0 Nisdio. Gemeral 0 Toolmaking |'_'i Tom Deakgn
O Avistion [0 Aviation Meckanio [ Highway Englnseriog O Hadis Opernting O Welding, Cas aml Elestrie
[0 Boilermnking 0 House Planning O Dadio Bervicing O Woolen Manuinsturng
BUSINESS COURSES
O Assounting O Advertlslng [0 Colloge Prmrl.mrr I Firat Your Collagn O Railway Postal Clerk
O Bookkesping Commercial [ m] melﬂh:& O French E Ealearnanshipy
[ Business ﬂnnumdm Comimercial Hiustraiing L Coed Eng Speretarial I Bpanish
E Bunineas Managemen 0 Coat Aceounting [0 High Behool O Ehowesrd and Sign Letiening
Cartooning [ Llwl Bervics [0 0. I Accounting O Managing Men sz Wosk O Teaflic Munagainnns
HOME ECONOMICE COURSES
Advanced TDiresamaking 0 Homa Dresamaking O Tea Moo and Cafeterin
Fooda and Cookery O Professional Dressmaking and Desigaing MManagemont, Catecing
B[ O PR ——— L F-[ —— LT 1 L R PR —— -
Citw.... Btate. Presend Pogidion
Conadian reridonts semd couwpen fo Infermational Correspondence Behoolp Camadian, Limited, 'u'unlrm:, Gﬂmdﬂ
Britich rewidents send coupom te . C. 8., 71 Kingsway, Fondom, W, . 2, Eagland
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WANTED
1000 High School Seniors

TO COME TO CALIFORNIA TO ENROLL

IMMEDIATELY IN THE AERO TECH

COMBINED AVIATION AND 4TH YEAR
HIGH SCHOOL COURSE

Make the most of the next twelve months by finishing
your fourth year of high school at Aero Tech where
you can combine with it aircraft mechanics or engi-
neering studies. Even though you may be back in high
school, if you oct now, you con still enroll in these
COUFSES.

GAIN A FULL YEAR OF AVIATION TRAINING

You will be doing far more for yourself and your coun-
try by combining your last year in high school with
aircraft mechanics or engineering. Whether you go
inta military service or war industry at the end of your
troining, you will possess technical quaolifications that
will roise you obove the average of others and open
the door to specialized assignments.

APPROVED nc aviarion COURSES
State Certified and CAA licensed instructors super-
vise your high school ond aviation training. When

successfully completed you receive your High School
diplema in addition te your Certificate of Award cover-
ing your aviation course. If you combine the High
Schoal and the Master Mechonics Courses you would
then be eligible to qualify for CAA Airplane and
Engine licanse.

ONE AND TWO YEAR ENGINEERING

You can continue your technical studies by taking the
Aero Tech one or two year Acromautical Enginecring
Course, Advance traiming in post-groduate subjects
and research is olsa available.

YOU CAN EASILY TRANSFER

Merely secure a transcript of your grodes and full
credit will be given you when you enroll at Aero Tech.

IDEAL LIVING IN CALIFORNIA

You will probably choose to live in Aero Tech's new
dormitories, adjoining the campus. Under the super-
vision of the Students Welfare Council, you
will enjoy comfaortable lodgings, wholesome
food ond real companionship,

AERD INDUSTRIES TECHMICAL IMSTITUTE
5215 W. San Fernondo Road, Los Angeles 24, Calif.
Genilemen: Plecss send deiofls and enroliment pppiicuriun on

courie checked bolow, withou! obligotion:

Maiter Mechanici with [] ar withaut [ 4k year Higl'l ichoal

Aeronautkcal Eaginesring with [ C1 4th yeer high schoal

Special Aircraflt Pre-Induciion w:lh LClar withewt L] 41k yeor high schoal

| ar withawt [

ETREET. .
MY s onnnasnannsnnan

veannnann s STATE, ,,

10A

‘5,10,°I5

e an ARTIST!

=Train aof Home in ¥Your Spare Time For an
Interesting Hobby and Proficable Postwar Career!

The faseipating feld of Ari offers commercial epporiunied
Lo men and women. COMMERCGIAL ART, BAHTI]'.‘.INI-H&.
DEBIGNING all In one complein courss,

DUTFITE furfished. Learn io deaw slep-by- ll.l.p. ‘.'L-rll:n:
today Tor Mull, informatien in FREE BOOK, “Arl for
Pleasure and Profl.'" No abligation. BTATE AGE.

WASHINGTON SCHOOL of ART, Studio 1211-F
1115—15th S5&., N. W., WASHINGTON 5, D. C.

FREE
BOOK
pives
details

ATHOME. By

tem of Inst rw:l
Lhe WATCH PAIRING TRA
HOME. FIJI:II'I-IH for & weil-parinz
positlon or glart in business afler com Iﬂin:
our mnrm:l[ oé Imtn&ﬂ;ndn I.‘lmsﬂ wur
pairers are [n demand am genera yenmuerr
wud salaries. For particilars u.pg':r 1o thu
isconsin School of Watc r E
524 E. Mazon 5t., MILWAUKEE 2, Wi

~-STATE COLLEGE

B. S. Degree in 27 Months

i Distinguisled for teehnieul 21 -year courses In
- g Civil. Elocteieal, Mechanieal, Chemical, Radio,
EMEGI h-u. [ X-FNT[A4 Acronautieal Enplopering : Huslness .ﬁdml.nlu-
tration, Aceounting, and Socretarial Seience.
MEN AND WOMEN=3 yr. high school siudents with good record nde
mitted. Bpecial Preparatory Departmont. Aledern laboratosies, letest
eguipment. Low tuitien. Low living costs. Cosmopolitan student body.
. Enter January, March, June, Seplember. Wr

m.:’?m.“ Ave. ANGOLA, INDIANA

% . Yol.ll' VOICE /

Results GUARANTEED

Wa build, strengthes the voeal orpane—mnat with sl b besssna—buy

by sousd, selestifically sorrect sdent wnd vocal cxefcises nod abiolubely

camplets sstisfertion with results. Write far Volss Bosk,

MEE, Benl io ne ons esder 17 yours old psless sipned By mL
FERFECT WIGE INSTITUTE. Stedio 1358, B4 E Lake 5L, Chicago, I

REFRIGERATION

Reopalr and improve all refrigerators.  New manual tells how, Chartsand
pletures (o help you. Price only $1.00, postpaid, Money back guaran-
tew, Bupreme Publications, 128 5. Jefferson St., Chicago 6, Hlinois,

ur mnd.ern and orfzinal m.-a-
yod e leurn ever:

STUDY AT HOME for PERSONAL BUOOESS and
LARGER EARNIMNGE. 31 years expert insirie-
tion—over 106,06 students snrolled. LL.B., Diexres
nwnrdect. All texts furnished. Enay payments. Send
fer FREE BOOK— ‘Law and Ezscutive Guidance,™
AMERICAN EXTENSION scmam. OF LAW
Dopt. 35-M 8 East Huron Chicago, 111

Fawy o fig cuts, brulses, worn spors in tires.
500000 mina mends shoe, raincoats, Bootg=—any-
thing of rulb-

S MEND the HOLE for

BFREAIRS QM ik bulm abﬂ

ey
lT'H'lalrml “'vﬂ-'l :Ww
ol = fad ranfnnd

S0-Lo Vv
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AUDELS AIRCRAFT WORKER.. ... $1

Annwers Your Questlons on |=—Aireraft Materials, Terme, Tarts
D=0 luisprinte, Working [)r.r.wn g7, J==Mythematlos, Mow in ]-'L,r.
Layvout & Hendin Toold & Machines, fG=—Iiveilng,

Bpot Welding & Hinga. ': i 1.l|nr|. Angles, otz 4—,1.“;" =
3 o, Wing & F a e Tool "I—_; abiles &
Iiafa, Bym .II.IJ Army & Navy Bpee |.L1| ;lil.:l.s, ote. 240 Pages [1los,

AUDELS SHEETMETAL
PATTERN LAYOUTS............54

Dpveloped by Experts for el Metal Workers, Layeut Men &
Mechanics, A P I al B opedls in 10 Spetions, Elze T x 10
E E—=1130 T'ag s Layoulep=—=1600 Tlisstrations, 1001 Key
Facts. Fully m: |’.‘Il"" I'| r resdy refleronos In aoEwering your lsyoit
'Dmhl.rl:l:l Coverd all rlu.:h-: of sl et metnl work Incloding Pattern
Cutcing, Mattern Development & Shop I'rocedure,

AUDELS SHEETMETAL WORHERS
HANDYBOOK.................. $1

.["ru..'.!u:nl Inslde information. Fondamentals of Shoet Motal Waorlk
388 pages, Ilusicaied, 11 sections. Clearly written. Easentisl &
Important facls, flgouren, nolncers In overvdar language. Hel. Indes.

AUDELS WELDERS GUIDE. . ... .. .. 31

A ponctse, practiesl tont on operation & malolepasice of all weldlng
muchinesi for all machanies, Uvor 0 paged, Wllvsirated. Cavess all
methods of elecirio and peetylene welding locleding alrplene wark

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

For Mechanies & Builders, Covers all types of blue print reading
Ineludlng ship & airplane, 876 pages, fally §llusirated.

AUDELS NEW MACHINIST &
TOOLMAKERS HANDY BOOK. . .54

Covers modern machine shop prastics in all its branches. 5 prac-
tleal books in 1. Mew from eover to cover. Tells how to set up &
operats lathes, screw and mllljnﬁ maehines, shapers, drill presses

other maching tools, 1600 pages, lully illustrated, 5 ¢ 61
1 1. Indexed 5 sections. l—>3Indern Machine Shop Fractire, 2—
Blus Print Beading & How to Draw, J=—Cpleulstions & Mathe-
matics_for Machinlsts, 4—Bhop FPhyales. S—How Lo Use the
Hlide Ruole. 60 chapiers, Easy to read and understand, A shop
companion that answers your questlons.

AUDELS MATHEMATICS &
CALCULATIONS FOR MECHANICS 52

Mathematics for home study or refercnce. 700 pages, 550 10w,
P:ld-!u! muthematies from beginning. How to flgure corcectly.
Eagy, correct methods eovering & complate review. I1L & ]_ndal;ad

AUDELS AUTOMOBILE GUIDE, . .54

& practical quick ready reference book for suto muh-nlﬂ, "shevien
I:II:IH operatnrd & ewners. Explaing theory, construction & porvie-

g of modern mofors cars, trocks, buses & suto type Dissel ep-
5|n||. 1640 ges, fully Allustrated 55 chaptess, Indexed, A
sandard book for mechanies, Now fluld drive eovered.

AUDELS DIESEL ENGINE MANUAL .52

A practical, concise treatlse with guestions and answors on the
theary, %mllnn and maintenance of modern diesel englnes io-
cluding Gieneral Motors 2 oyele Diesel 384 pages, fully flius.,
flexiblo binding, pocket size. All details plalniy mwsﬂt aut, this
book s of exiceme valoe to ongineers,. operators & students.

AUDELS RADIOMANS GUIDE... . .%4

A ey to the practics]l understanding of radio including Fn:qu:m'_'.'
Modulation, Television, ete., Alreraft & Marine Radio. For radio
Dl.‘ . Bervicemen, amateurd. 772 pages. 400 Illustrations &

agrame. Photos He‘rimr Questions & Answers, Heference Inder.
Authentie, clenr, coneise.

AUDELS HANDY BOOK OF
'PRACTICAL ELECTRICITY ..... $4

For malnteonnce inpers, electric’ans & all electrical workers.
1440 FPagea, 2600 Illus. Covers Important electrieal informition
H:l handy lurm-nir-tludlm: Marine Wiring, Radla Priociples,

tldtnEInde:ud Ftu- i nrlntirllurrdursti.ndin: of electricity.

DELS CARPENTERS & BUILDERS
GUIDES—4 Vols. ...............%b

A practleal lustrated Lrade afslslant oo modern consbruoctlan for

earpentecs, Jolnera, bullders, mechanies and all woodworkers. 4

ﬂn!s lﬁﬂl'l pages, 3700 :Iluﬂrnuunl ﬂuﬂulu- covers. Each volums
siEs. Hold l!hl.l'll.hl!

AUDELS PLUMBERS & STEAMFITTERS
GUIDES—4 Vols. ...............56

A Practival '.'L‘rlda Assistant & Rudj' BReference. Explains in ploin
langusge & by clear illustrations, diagrams, charts, graphs, ple-
tures principles of modern ::-:Iumbl.nf #rml.:e Insluding lju:ri:m.-
Pipe fll.ti'nl anl:l .A.Ir Lan-dl.tl-unin: olp.—1870 Pages—3i042
]_llq. ame, Each d Beparately $L.50 & Vol

AUDELS WIRIHE DIlGRAHS

210 Pages. Ilusirated, Glves practical facts on 'w].thl: n[ al.b.‘-
trical apparatus. It explaing clearly In eimple langusge how to wine
apparatus for rm:\!.iﬁill.l.I all :ﬂ.al!dl nr ala{:trlclts I:.m:rl. dls.s'r:.rn 13
complete & Bu

Innat
AUDELS ELECTRONIC DEVICES  $2

Tells What You Want to Know About Elecicie Eye, Eaglly Unider-
Elpd. Covers ploto-electrle cella & thelr & IJIlIEa‘I.!IJTla Am!ﬂlﬂarr,
1llumimation, freguencles, voltage, photocell, tubes, Ohm's Law,
wiring dingrams, ste.

AUDEL, I’IIBLIEIIEIIS, 49 W. 23 st., N. Y.

NOVEMBER, 1943

AN AUDEL GUIDE IS A GOOD FRIEND!
Use the brains and experience of othars in thess Guides of tha
Trades. Save fime and money with right methods, short cuts,
laber saving ideas. CHECK MOW | You can look over any Audal
Guide In your heme. Start the Easy Payments if satisfied.

reammsCUT HERE = = = = - -

MAIL ORDER

| THEO. AUDEL & CO., 49 West 23rd 5t., New York

Flease mail me for 7 days’ free examination the

| books marked (X) below. I agree to mail $1 in

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

mail §1 a month on each book or set ordered until
I I have paid purchase price.

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

Vols, I, I1, 111, 1V, V, V1, Vi, VI, IX, X, X1, XI1.

O] Auwdels AIRCRAFT WORKER . « 5L
I O Audeis SHEET METAL PATTERN LAYOUTS . |, 4.
U] Audels SHEET METAL WORKERS Handy Book . 1.
I O Audeis WELDERS GUIDE A
T] Audels ANSWERS on BLUEPRINT READING . . %
l  C Audeis MACHINISTS & TOOLMAKERS Ha 'g Bosk 4.
] Audels MATHEMATICS and CALCULATIO 3.
I O Audeis AUTO GUI ks i
(] Audels DIESEL ENGINE MANUAL . | e
0 O Audels SHIPFITTERS Handy Book . . . . . L
] Audels RADIOMANS GUIDE . . . . . . . L
| RS vy ©
I O Audels CARPENTERS and Builders Guides (4 vols,) 6.
O Audels PLUMBERS and Steamfitters Guides (4 vols.) 6.
B O Audels WIRING DIAGRAMS ., . . . . . . L
| O Audels ELECTRIC Dictiona =
0 Audels MILLWRIGHTS and Mochanics Guide . i
[l Gueths Mechanical DRAWING Courss . . . . 1
I (iAudeis ELECTRONIC DEVICES . . . . . . 2
[] Audels MARINE Engineers Guide . . et T
l [ Regers Mechanical MHIHG-nIIlm'n. e
0 ﬂnm MACHINIST GUIDE . N
I Oau mnusmmmmmumm i
T Audels ENGINEERS and Mechanical Guides
| Mos. 1, 2, 3, 4, 5, 6, 7 and 8§ com e
l [ Audels Amswers on ctical ENGINEERING .
[l Audels RICAL POWER N . 2
O Hawkins ELECTRICAL Guides at 31 sach 2
1 Nos 1,23, 4, 5, 6 7, & 9 and 10
O Audels Answeors on E|= IGERATION . . . . L
I  C Hawkins Aids to ENGINEERS EXAMINATION | Z
l [ Mastor PAINTER and DECORAT! F 3
: T R e Aol A P P Sy L S o o o L g e
I R e
I T M e G N S R UL S
g Employed by. . e L
114



FPresident
Mational Radia Institute
Established 29 Years

He has directed the teaining
mors men for the Rodio
Industry than anyons else

Jump Your
Pay!
Vital Jobs Go To
Men | Train

%10 =

EX- Chlaf Operater,
TRA In sp.-u Time deasting
1 am doing “Pl-ﬁ.
time Hadio Waork, 1 gom-
mnd sun averaging plotod  your  les-
o 60 I 1 obisined
i-uﬁ- 'J.'sta a:l.rrl. o Hrood-

mrs

! m'l-lth—rlh-r dll'l!‘ﬂ';-

Erttl:nl' mmnlhﬂn bt
ru.nm:l'-url 13 -?Lm 3
BT New Cranberry, EIIEIIDH.. P

HAYES,
peer, Alich

1st Lloutenant [In

Signal Corps
" GL“EM dll':ul:a
e T i OF e,
oan say that

I‘ 'H:ﬁ A
Mum-..m 17

" %200 a Month In
ewn Business

YFor several ]

T have beosn 11 blast-

ness  far myaell

AT d
m o montih.

usiners has sl

I:r tpare 'lrrl.

mhmKngE

= EFmining
Nl.'tﬂ|l1|‘|' AN 11

:l

'rr to 11'|I.R|'|I:_% Isamdy these
lluu'.h 14.: .r.;‘.u this n.;-l.u e TLICBLARD
TLIE H. SIJ-D W. W. ANDERR0N m.-l Iw.u |.'l||'|t-.1.||.'|l

Tl a8 Ave,, tmm r\cni, Texne, for militiry reasops, )

YOU BUILD THESE AMD OTHER
RADIO CIHCUITS- WITH KITS | SEND:

By the time you've conducted 60 sotis
of Experiments with Rodio Parts 1
supply, made hundreds of measure-
ments  mnel ndjualmqnu you'll have
swulunble FRACTICAL Rudio experience
for a good full or part time Radio jobi
H l'.lE] IHH“RUHI‘H‘T
MJ' o T

in Course.

maks EXTIA
monay, x
'Iub"y el

PERHETERO-
h}i l"III.'LU'I'l'

e ko,

ul.wr-nr:m- prirat

ablutl I. sdsgs,

B o, ¥ B

Fliame, audie slags.

Biring Tn lecal and die

circmit you build
Frureelrl

B
I
i

LESSON

See For Yourself How

BE A RADIO

Mail the Coupon for a FREE Lesson from my Radio
Course. It shows you how practieal and easy to under-
stand my lessons are—and why N. H. L training offers
a quick way o more pay. And with this free Lesson 11
send my 6Gd-page, lustrated book, “"Win Rieh Rewards
in Radio.” It deseribes many faseinating types of Radio
{Dh! Itcll how pou can train for them at home in spare
ime
More Rodio Technicions and Operotors Now Moke 550

a Weok Than Ever Beforo

There's a bll: shortage of capable Radio Technicians
and Operators. Fixing Radios pays better now than
ever before. With new Radios owt of production, fixing
old -sets, which were formerly traded in, adds grestly
to the normal number of servicing jobs.

Bet servicing pn:irn ERany

M.FLL. irnlned Hadlo Tech-
mivians 850 nweek. (thers
hoeld  thelr reigilicr  joba
itk make 86 Lo 810 exiri
a weel fxing HRadlos in
spare time,

Broadeasting Stations, Aviation and Folice Radio,
and other Hadio branches are scrambling for Operators
gnd Technicians, Radic manufscturers, now working
on Government orders for Radio equipment, employ
trained men. The Government too needs hundreds of
eompetent civilinn and enlisted Radio men and women,
You may never see a time again when it will be so easy
to get started in thizs fascinating field.

Be to Cosh ir on Jobs
Coming in Television, Electronics

Think of the NEW jobs that Televizion, Frequency
Madulation, Electronies, and other Radio developments
will open after the war! You have a real opportunity.
Get inte Radio WOW and be rendy to eash in when
Vietory releases the amazing wartime Radio develop-
ments for peacetime uses!

Many Beginners Scon Moke 55, 510
o Week EXTRA in Spers ,n" $

Bight now, probably in veur neighborhood, there’s
room for mere spare and full time Redio Technicians.
Many N. R. I. Students make $5, 10 a_week EXTRA
MONEY fixing Radios in spare time while learning. I
g;ug EEITRA' MONEY JOB SHEETS that tell how

o 1

Ger Sample Lesson and

POPULAR MECHANICS



IN RADI

| Train You at Home to

TECHNICIAN

My “50-50 Method"—half building and testing
real Radio Cireuits, half learning from easy-to-grasp,
illustrated lessons—is & tested, proved way to lenrn
HRadie at home in spere time. Think how much

P e & et -

1 Gives You A Real Start Toward |
o = | Understanding These Subjects
/Z= EXTRA PAY IN ARMY, NAVY, Tnu =1 31 Photos, Sketches, Radio Drawings

- B Men likely to go inte military service s i Py Hew Csuparhaterodyos  recalvare. work
soldiers, sailors, maorines, sbhould n:u.I.I 5 e |" How to remove tubes, tube shislds

the Coupon Now! Learning Radio helps &5 e e da ! uhes fail
Hesvice men get extra rank, extra prestige, more i v ‘. . Th“:' tatli-:ﬂi Wl‘IH-' rm;lﬂ L i
iﬂlﬂﬂlllﬂi-'n duties, much higher pay.  Alse prepares = e y ectrodynamie loudspoakeri
far adin jobs after serviee ends, Ower 1,700 sk ‘ How it warks
Service men now eprolled.

s i A Replacing damaged cong
— i Recontering woles eail
Raemedles for open ficld coll
Output transformer construction, ropalr
Cang Tunlng Condensor
Construction of rotor, stator
How capacity wories
Restringing dial cord
Stralghtening bont rotor plates
I.F. transformers—What thoy do, repair hints
How ie lecate dofectlve soldered joints
Inslde story of carbon resistors
Paper, electrolytic, mica; trimmaor condensers
How condensers became sharied, loaky
Antennn, oscillator coll facts
Power transformert constroction,
possible troubles 1
Installing power cord "

Trouhles of combination volume control,
on-off switch

Tone controls

Dilal lamp connections
E Recoiver Servicing Technlgue:
Broadcasting Statlons am= . | Cheching performbnce
oy N.OR.IL itralned HRadio | g Testing tubes
‘cehnicinng ne operalosrd, * |
fnstalistion, mointenance | Circult disturbance test
men and in other capags= i Isolating defective
ities and pay well. s Ry O Shae
Lecating dofective

practical experfence you'll met by building the
“Superhet” and Measuring Imstrumont illustrmted st
laft—by eondusting B0 setz of cxpariments on these
and other Cireuilsz VoLl build with narts I sup]:.]_r!
Within a few months you'll be resdy to run your
o%n Spare Time- Shop, fix the Radioa of your
friends and neighbors—get pald while learming !

Find Out What N.R.l. Can De for YOU
MAIL THE COUPON BELOW for my FREE

Lesson and B4-page book. They are packed with

Radio facts. You'll read a deseription of my Conrze

—"G0-50 Method"—6& Experimental Kits — Extra

Money Job Sheets. You'll see the fascinating jobs § 4 E. SMITH, President, Dept. 3MP

Radio offers, learn how YOU ecan train ‘at home, g Nationsl Radio Institute,

P;nd. you'll I{::e my 1'1;;!«3 Ielg!suth-:r ke"e]:ljl gu nhlimpi Washington:-9, D. C,

tion—no salesman will eall. ust ma oupon &t Ery

once In an envelope or pasted on penny ;.mé’u“m i Esrnﬁiznﬁﬂlm;ugngam;IeFlfxf&EEnwEI?E

J. E. SMITH, President, Dept. 3MP, Mational Radio § Gi-paga 1 ok, “Win Rich Rewards- in

I.I'Il-i‘“'ﬂ-i'ﬂ‘, wﬂihil‘lﬂlﬂl‘l {r D. C. Radio™ {HI.I suleaman will call Writu

TRAINING MEN FOR VITAL RADIO JOBS E S Y
H Address L :
54ﬂa?£ Bﬂﬂé FEEE II-ETE.:-;-;:“__---im:l}--_--:ﬂ- . 441
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More GOOD JOBS in

inAIRCRAFT and other War Industries!

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

This complete drawing outfit,—aevery=

'lIHrlx to work with—Iincluding draft-

table, drawing board, supplies, stc.,
-—ALL SENT TO YOU AT NO EXTRA
COST if you are & Chicage Tech Student.

Mail Coupon
Below

The War Production program has increased the demand
for Aireraft Draftsmen, Machine Draftamen, Architec-
tural Draftsmen, Electrical Draftsmen, and Structural
Diraftamen. The Draftsman always comesfirst ONAnY new
projectinmanufacturing and industry—peace or wartime.,

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

Mo new machines can he built, no airplanes muatructed.
no bridges or buildings erected, no sﬁum or suhmarines
lannched until the draftsman has completed his work.

Real immediate opportunities exist in Drafting—the
profession upon which all construction is v |T.a|]1.- depen-
dent. Drafting iz clean, interesting, well paid work,

Steady employment. II'_I_‘-EFJtIH.J.t.-l.‘ today what Drafting
offers yvou! Help your country in & vital War produc-
tion job on the important Home Front—and help your-
gelf to a well paid job in Drafting.

Learn in Spare Time,—at Home!
{or at the College In Chicago)
With our easy step-by-step lessoms, (and the tools we
furnish), you can learn in your spare time at home, Con-
venient terms. To prove to you how easy it is to Jearn
Drafting by the Chicsge Tech Method we'll send you &
Trial Lesson FREE. No charge for this leseom either
fow oF later. Send @ ].Zlﬁﬁt
eard or the e¢oupon now for

ree

TRIAL LESSON

Send Coupon

CHICAGO TECHNICAL COLLEGE

P-204 Tech. Bidg., 2000 8. Michigan Ave.; Chicago 16, 1.
Yes,~please send me FREE Trial Lesson inDRAFTING
[ Alrcraft Drafting [0 Machine Dratting
[1 Electrical Drafting O Structural Drafting
[ Archltectural Drafting [ Bullding Construction

T s R s B

LET T L T T PN ARR. i

14A

WPEH JU 1T SU

NOW GET TOUGH
DOUBLE-QUICK!

Learn how YOU can be dangerous.
Lick brutes twice your size with only
R Th s e T Ear Sr
arm is tings

15 unbelieva E efficient. YE Ji;:[’u:u:n:
need u::vl:k-e mu.ﬂ:lls —it's brai
that count ! Ntw, ﬁ self - smdﬁ

i 5 S - CDAArSa at
offer and moaey-back guarantee. Hurryl "I'Ertu :odu‘fanREE
DETAILS, Nelson Co.. 321 5. Wabash, Dept.L-502, Chicago

ENGINEERING 2 Wont

27 MONTHS
Courses in Aeronauiteal, Chemieal, Civil, Eleetri=

INDIAMA eal, Mechanleal, and Radio Engineering. Ome-
¥oar toutses in Radio and Drafting. Approved by
TECHNICAL {'--‘l:-i-.- FPrep coiirses without ndded cost.  Lany
twition. FLarge Indusirial center. Opporiunity to
COLLEGE Enter Dec., Mar.,

earn part living expenses.
June, Hept. Catalog.

5113 E. Washington Blvd., Ft. Wayne 2, Ind.

Why H?ursTu
LEARN PHOTOGRAPHY NOW

Mever before so many job and career
opportunities | Photographers needed in
husiness, indastry, science,  N.Y.L groduates
winning promotion, higher pay in Armed
Forcos. Qunlify ot Amerion’s large=1, oldesi
school. Resident or home stody. FREE eat-
alog describes commercinl; portrait; motion
pictare and color courses. Write todayl

NY. IH!'IITU'.I'E of PHOTOGRAPHY, Dept. 43, 180 W. 33 51, New York 1, M. Y.

ELELTRILITY v

NEEDED
d everywhere.

are Domand Is growing. Good
pay now and bright future for tralned men in this live, expand-
Ing vocatlon. Learn at home; In spare time, from old established
school. Write for FREE Bullatin, Mo obligation.

AMERICAN SCHoOOL

Draxel at S8th 5t

Dept. EEB45

THE TAMELYMN SCHOOL OF PENMANSHIP
Madl Ridgs Bublding, Hameas Cily, Mo,

. THERES
"MOMEY
IN

RAYE BEIFL"-S 1r||I teach you HOW to CREATE URIﬂ-E‘ﬂkL
CARTOONE at hat wou may ERLLY C u
ns and sr m Hustrations. ALl for On

585
Hand nomi and address for frea Iﬂnﬂ.l.

RAYE BURMS SCHOOL, Dept. M, Box 1208, CLEVELAND 3, OHIO

30 MILLION WORKERS AND SOLDIERS
T[ H E g. will compsate with you in peacerime unles you train

IO, L nn'.-l'eulunn.l training. Time snd
Motion study @n insuranee for pressnat and futors
big pay jobs. Increass vitpd war work now with
methods improvements. Write for details now.
INDUSTRIAL ENGINEERING COLLEGE
A000 Washingten, Chicags

A
WE

WITH 51.-'!. l!"\l!
for real prospes
and bepefit you.

PLASTEX INDUSTRIES, Depl. F, 1085 Washinglen fiv,, Hew YorkSs, MY,

POPULAR MECHANICS



INVENTORS

NOW Is the Time to
PATENT and SELL Your Invention

Mow, more than ever hefore, is the right time to patent your inven-
tion. Why! Because manufacturers everywhere presently engaged
in war prodeetion are looking ahead to the future by buying up
patent rights now, so they will have new and nttractive items to make

and sell for civilian consumption as soon ma the war is over. This in
what happened during and after the last war. Hence, the amart thing

for you to do is to leok ahead to the future too. Protect your inven- e
tion by spplying for s patent now, so you will be in position to cash =
in on an outright aale, or on the royalties your invention will bring.

Patent Guide Shows What To Do

Our “Patent Guide for the Inventor" answers many important
questions conserning Patents that inventors constantly ask. It tells
what facts, details, drawings, sketches, etc. are necessary to apply
for a Patent: how to protect your invention through dated and wit=
nessed disclosure; how to do thia AT ONCE to safeguard your
rights; how Patent Office Hecords can be checked to determine
whether the invention is probably patentable before filing fecs 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 simple inventiona have proved
large commercial successes; how Patents covering improvements
alno can be profitably utilized and marketed ; tells countless other

facts of intercat.

Why You Need Expert Assistance

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

L= vy

Office pdvises the Inventor to engage o competent Registered Patent .
Attorney. We maintain o Inrge staff—carefully trained registered Ec ﬂﬂ:c‘z
patent attorneys—expert draftamen—experienced eearchers—to i £

gerve you. We have been serving inventors for more than 20 years. M
ovements

Take First Step Now :
it eI | AR ENCE A.0'BRIEN

of Invention" form which will enable you at once to

e e eg e £ HARVEY B.JACOBSON
Patent application. This step costs you nothing yet may be -

wital to vour success, Remember—in Patent Matters, AC- .
TION is IMPORTANT. Delay can be costly. Mail the cou-

pom in an envelope, of paste it on @ penny postcard HOW. CLARENCE A. O'BRIEN & HARVEY B. JACOBSON l

|
: I Regiziersd Patent Atiorneys Befere the Unibed States Fateal Ofica ].
GLIHEHEE .l. n BH'EH & HlHHET ﬂ. llcuﬂsﬂﬁ I ::::-I. Adoms Building, Washington, D. C.
d 48- o
"Wu.rr_ﬁy af For Trust"" I Tn\er?:ieh:r::'e'n nuﬂE }-!Ir.rrouurr :uefi:i‘ﬁr frit],i&;.:rtudGHE%imEhD:ﬂthrr:
[ (” I;J Registared Palent Atioraeys 1 Er@;ﬂ:h form FREE. This request does not
EZ 2 31-L Adams Building |
F Washingten, D. C. I Name
H E E B u u K I Address |
IMMEDIATELY MAIL __EUU PON TODAY! | Gty State
e — — —=« (Please write or print plainiy.) =—— — ol
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HERE IS YOUR SUCCESS CHANCE
BE A

ADIO- ELEBTRDNIC
\TECHNICIAN

R
SFHMBEHH‘I’ THMHS YOU QUICKLY
FOR WAR AND PEACETIME WORK

YOU LEARN IN EASY STEP-BY-STEP STAGES
No Previous Experience Needed

The offer 1 meake yoi here Is the opportunity of a Hifetime. Tt youar
g chance io get resdy for 8 wonderful Miure in the swiltly expand-
ing feld of Radio-Electronics INCLUTHMNG Radic, Television, Frees

erery Modulation, and Industrial Electranics. Be wise! NOW s the
time o stard, A=zlde from future conslderations, just Lthink of (ho
IMMEDTATE posasibilities En Nadio during war tlme. Thoy'se 6o
mendeusl  Pest of all, it's ¢asy for the beginper to get stariod
practical tralning.

Herowgph my quick,

I‘EEHHE& YOU for a BUSINESS of YOUR OWN
- or Good Radlo Jobs, Givillan or Military

It starts
fruts the

Spra l.a' ¢ I8 short, intensive, and interesting.
L at the e-xlu..:.l.n;: of Padic. You can't get lost, [t fo

us subjecis mcross in such a clear, simple way that yvoll s
Eil FelTe el 1 'rnaJc-r it easy for yoia to jearn Hadio 3ot Re-
1 IIZIEH-II-I ¥ praciical, proved, time fesisl
toach you hl.rw o nstail :md Il.l"il.l:l.' Elecironic Equipmeni,
-.u the broad fundamcntal principles s0 DeCessary as o
Lier what branch of dio you wish io speclalize
wqualified for o zo-ud Em:.rlrlg: job in one of the na-
s unlng war wark (i ‘o gnier the Army, ‘\uur.

NEs, Y unlu.ln: wj:ﬂ help you win h
ml:im:' nnd eiles Jl.l}lr Tark e prove wiul. Snuya
berry (enining can for you,

JUST OFF THE PRESS!

‘iHow to Test and
Repair Radio
Sets Without
Meters'’

D!'wluf in the Sprays

berry 1.-|1n'. this s

EI’."L'II‘!I::'\'I'." O U telks

mbout an nmazingiy simple.
L I;li'ﬁll:'!"ﬁl- Tl for

YOURS FREE THESE
TWO VALUABLE
B00KS !

trouble-shooting and
repair without use of TeE-

nlar -E' ul.pmﬂu madle

Lo war,  Sond

far l1|.|s. I"It}'l-" 1M|:|H: ow wihils
thir  supply  lasts  and  along
with it, I will sond »oo &
ather bl FREE buook deacril-

!II!

adic-Electronie train-
ng mﬁm

ooupon below,

MAIL COUPON!

SPRAYBERRY ACADEMY OF RADID

F: ks Sprayberry, President

B10-L University Place, M. W., Washingtan (9}, D. ©.
FPloase rash 13'; FRIERE -Nngijtn af ""How toe TEST ami NEFPA

I manio =gTs ithout METERS™ and “How to MAKE MONE

| b RADIOT

1 s

Age.

L T e T R TR T,

sanmamasnamsa State .
[ IR ||I j.l].ﬂlﬂ envoleps oF pEElE BE PELEY 1
e ==

|
.
i |
[
...a..u.l
[
[
i
1
[ ]
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I'll Train You fora Better Pay
JOB n DRAFTING

««« Right in your Home

With industry working foverishly—the
field for DRAFTEMEN ia bigger than
ever! Get into a hetter job with maora
ay amd fascinating, pleasant work.-

wlll traln you at your home in your
spare time until you are holding a
better paving position as Draftsman,
My practical training in drafting also
includes n working course in Industeizl
Designing valuable on pew produocts, ime-
praoving, resivling and moedernizing—all
extremely |.mmr|a.r|.|;. and profitable o
draftamen, Write for full Itl'||a1.r||.1.nd details
and booklet, Give your

EHEIHEEII DOBE, Div. 3378, Lllﬂl'tn'llll Ilinois

STAMMER?

This new 128-page book, “"Stammer

It Cause and Correction,’ describes

Bogua Unit Metisod for sclentifie correc-

tlon of stammering and stutterl

ceesful for 12 :wlts, Freo—na abi
enjamin N 1“.. Dept. 1808, Clrele
oWET, Indll.nlp

All working tools, In-
cluding deawing tabla,
BERL [0 §oii @l OECE
—r’umlihml frew with

Write far my Free Hook, “"Mow to Become
an Expert Penman,” which shows what othe
ors higve nccomplished by tnking my Courss.
Enclose 10¢ for one of my Favorite Tan
Polnts and poair name with a beautiful Aoor-
ished hird written on & card. Write todays

T. M. TEYIS, Box 25K, Chilllcothe, Moy

Bakers make maney | Now Tth [ndﬂuu'y in wageal
Hu::lw dnp:eﬂﬁ::lﬁml H:w ame lb:gi .ufﬂwm
k.

fuali Cammoi £
-mbltjcruu wﬁ-dt,ufan?REE! I'JDDK "Gppﬂl‘tnﬂ!tbﬂllﬁniw l.'\f-
Matienal Baking School, 1318 Ilf:hlnlu'l.. Dept. 1358, E:'hf-c-iib

Locksmithing

NOW MADE EASY!

MNew course for practieal
men, nhl:cil.\nlt';l. ﬂnwul.lﬂ:l&
ix-if  shops o m

AL KCFs, |.!n:i.|:'lk :In-cm. :ll'-rnlhl
maks masiork
Sami name for Itl-'l-_ dLlﬁ H.
Mo obhligation — write tod
Melgon Co., 321 §. Wabash,
Dept. TO2-L, CHITH0.

POWERFUL VISION — LONG RANGE

6—POWER TELESCOPE $2.49

Porfect for spolling ships, planes; watching aporling events, peopls,
hirds, ote.  Genuine black Hife-time nllwl.ﬂ:' eyenleees with Scientifi-
cally-ground 33 mm. lens, bjects GO0 yards awsy sppear os I'J
v, digtant, =Himple o focus on 'brrlh moving  ancd  stathoma
ohjects, 15 DAYS FREE TRIAL. I not fully sntlsfied, meturm for
iml. SEND MO MONEY, Just pay postman 52,40 plus few cents
poslage on delivery. Cash orders sent posipaldl Don't wal o=
ilon of telescopes may be curiniled as it has been on binoculars,

Vogue Telescope Co., 7759 5. Halsted, Dept. B-408, Chicage

EARN MONEY PAINTING

PORTRAITS

» Mo previous fraining oFf taléni NecesSarys
Unkique Stuart System teacheR you, by mall,
in 10 simgle, easy-to-follow lessons, (o makes
wxcellent charcosl and oll likenesses. Detalled
guidanece for your cvery step. Boend for free
book today.

STUART 121 MonumentClrole, Rm. G113, Indinnapalis 9, Ind.

STUDIOS, Floease serad me fred book and cutline of lessons.
| Name.

Srredt

Clty State

POPULAR MECHANICS



HEY! QUIT KICKING
THAT SaMND M

THAT MAN 15
] THE WORST
7 NUISANCE ON

LISTEMN HERE, « I'D SMASH YOUR

(mcz.-"ouw YOURE SO Srinny you
B

]

THE BIG BuLLY!
I'LL GET EvEN
[ some pay

”Emm IT! I'™M SICK AND TIRED OF
~ BEING A scARECROW! CHARLES
ATLAS SAYS HE CaH GIVE ME A =

REAL epopy. ALL RIGHT! I'LL GAMBLE

m

WHAT! ¥OU HERE AGAINT

REAL MaN

BOV! IT DIDN'T TAKE ATLAS LONG TO =
B0 THIS FOR ME! wraT MUSCLES! Thar
BULLY WONT SHOVE ME AROUND AGAIN!

)\l S TT

on,v0et vou . —HERO
HERE'S SOMETHING | OWE YOU! ARE & OF THE

| Can Make YOU A New Man, Too

in Only 15 Minutes A Day!

If YOU, like Joe, have a body that
others can “push around’ —if you're
mshamed to strip for sports or a swim
—then give me just 15 minutes a
day! I'll PROVE you can have a
body you'll be proud of, packed with
red-blooded '.'i.lnﬁ'l.}r! L D_vnnm:'ﬂ
Tension.'' That's the secret] That's
how I changed myself from a spindle-
shanked, scrawny weakling to winner
of the title, "*World’s Most Perfectly
Developed Man.'™

“Dynamic Tension"
Does It!

Using ‘' Dynamic Tension' only
15 minutes a day, in the Ffi\rlcy of
¥your own room, you quickly begin to
put on muscle, increase your chest
measurements, broaden your back,
fll out your arms and legs. Before
you know it, this easy, NATURAL
method will malke you a finer speci-

NOVEMEER, 1943

men of REAL MANHOOD than
ol ever dreamed you could bel
ou’'ll be & New Man!

FREE BOOK

Thousands of fellows have used
my marvelous system. Rend what
they may—see how they looked be-
fore and aflter—in my book, "Evers
lasting Health And Strength.”

Bend NOW for this book—FREE.
It tells all about “Dynamic Ten-
sion,”” shows yvou mctual pl'mtu; of
men I've turned from puny wenk-
lings into Atlas Cham-
pions. It tells how
I can do the same
for ¥YOU. Don't
put it off! Address
me personally:
Charles Atlas, Dept.
811, 115 East 23ird
St., New York 10, N.¥Y.

CHARLES ATLAS, Dept. 811,

—arfual pholo of the
mafi ko halds the
thife, “The Worlds
Meat Pﬂj’eﬂfy De-
refoped Man.'

115 East 23rd 5t., HNew York 10, H. ¥.

I want ghe proof that your sysiem of
=L yiamit Ten will help make a New Man
healihy, husky body amd by
nl. Setnd O YOUE frew ook
Srrragrh’™

T E e o P L L P R
iPleass print or weite plainly)

ADACOEE . o i s m s na s nn g ma b R

L R Btotle s v s vnaananaa

O Check here I imder 16 for Booklet A&

17A
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FREE Boo;

HOW TO PROTECT.
FINANCE and SELL
YOUR INVENTION

Qur FREE BOOK and other literature avallable to our
cllents—glives you complete detalls on how to “‘ready"’
your Invention for monay-making. It talls you how others
did lt=—who they went to for finances—how they ar-
ranged partnecships — how they made contacts with
manufacturers—how they dictated royalty arrangements
=—how much money thoey made—how you can find a
market. Our now FREE BOOK discloses sources of guick
ravanus H your Invention s patentable and saleabla with
profit possibilitios.

THE FIRST STEP

The firit atep In gl“.mr r-m.lr' inwention ready for market s &
m-k' a dated record ol our inventicn Record'’ Form.
This urm proporky  filled and witnoessed will be in-

wiludh b u lates in nhhlulhlnu the date of wour Invention
shoud HH for such evidenco arise, We will be glad to send
¥ou our Vinvention Record," and have it withessed in this

r devies, This

when you return it with disclosurs of
|b' pults yod o0

gorvice cosfs you Rothing=—and it imosedia
record s the ariginater of your dovice,

Proieet Your Invention NOW!

We have many lektbere in our files from manufsciurers requesis
ing ﬂ?'l‘l'lhﬂl'll- Teday's utmmd for new devices (s trémendous
=il I‘u' --rrnrn-n-:x meeds, Probect your invenlion now
meting promptly you may prvesnt
INM-HN' ”‘""‘?ﬂ BHI-H_'II:II i ahead u['rml At the Patent Offecs
by fe first step is to make & sketch mnd
n of your invintion on our “invention Record.”’ have
it wltne—u-e:l a'n dhm;l:llﬁiazh wE.  We w-l:_t:hin MI.LI:‘Q a Search
aten a whebRerF Wi CEn
aot patent FIWN."JI.IEIH far ynu‘ tq' '.‘"u :1 u-; you aheuld
Ake MOW—hefore another stops in ahead of you

- I-HII wWalks away with a patont,

---II---.‘

PATEMT ATTORMEYS
135-M Albea Bullding
Washlngton 5. D. C.

Kend me your NEW FREE Book ""Hew Ta Proteck, Finance and
Ball ¥oiue |r|.wr|.l|c|n" and apocially prup.l.rnd Himvention Mecord™
formatones, | understand that this request does not obligate me.

ADDAKES . ..cvssaseiocimas s s nasaasassndtarnner A

L [ T —
Write or Print Hams Clearly

Say pouw saw it in Popular Mechanics!

18A -

JER ARREST!"

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

CRIME
DETECTION

I have tuuzht thousands of men and women this exciting,
rofitnble, pleasant profession. Lot me teach you, too,
n your own home., Prepare yourself in your leisure time

to fill & responsible, steady, well-pald position in a very

ghort time and at very emall coat. What others have done,
vou too, can do

539 of All American
Identification Bureaus

Employ stodents or graduates of
LA.5. Thiz fascinating work is easy to
learnand the training i inexpensive. You,
too, can fit yvourself !o fill a responsible crime detection
job with good pay and steady employment. But don’t delay
—pget the details now, Let me show you how easily and
completely 1 ean prepare you for thie fascinating work,
during spare time. in your own home. You may pay ns
vou learn. Write today for free Crime Book.

F R E E ! “THE BLUE BOOK OF CRIME"

It"s n thrillee. Tells about someo of the mast
interesting crimes ever perpetrated nnd how ihey were solved through
ihir very methods taught by LA.S,  Sémd oow—ba Sure Lo stale Ag.

INSTITUTE OF APPLIED SCIENCE

Dept. 1358, 1920 Sunnyside Ave., Chicago, Illinols

Lg STUDY AT HOME
L.eude::lhn an l.n-d

Leganylmmm:].mwdnhlih‘
er positlons and b
FIE i NOW.
LnS-uIIl: Eil:t-nnili:ln Llrnlvu-r:uy. Dnnpl:. ll.B-l- L
Correapandonce Ingtituti

oo In business o D'I.IDCI.IIJ
:Lr:; t.mmrui. r:nnlh:mﬁ:
basded by men with legal trainng

More Money

f '|rn|-1. ‘at hom

Chicago

STUDY AT HOME

With A Chartered Educational Institution
Courses in ENGINEERING: Electrical, Civil, Mechanical, Drafting,
Architoociural, Bteam, Asronautionl, Badio, Structural, Mining, In-
dustrial, Highway, Petroleum, Marine, Chemical,

Courses in ARTS AND SCIENCES: I'hulmng'h_-.l. Fd ucullnn Letters;
Fublic Health; Medical Juru-prud.umu:l: sychology: Sociology:
Physics; I:'_'hcmul.ry. Geology; Pol. Science; Theology; l..nw.
Business and Commerce; Accoanting; Mathematios; Stotistics;
Agriculture.

MoKinley-Ropsevelt Incorporated, 4610-UC, Sheridan Road, Chicagn, 40

COMBINED WITH

Practical Mechanies ﬁiwfafr?;é?d'

NEW Z.ds-1 rm-J:hnc ooarse! Now you can learn
the speedy, mplified syaimin of oaloulation 1|-l:'=|-
by Ij-"“"-"IIII-"AI.- enginesrs, acroemisnts, neter minds™ on
the sage. Laars ensy way to mulil aren by 4 Aguced
withoul using old-fashionesd miabt sild lnng eol-
il Ogwres fhis lightnimg shoriee h Laarn
borsepnower, alide ruls, mirromster, logs 3 e

ura, pumiles, sle., obe. Largn fllusirated volime o plets

with mnewers. Batlafaction of felend, Amass

frisnds with yeur magiclibe menial powers,

Camnplets detalli . . . mall cowpan THOAYI

e b | ——— R ———

|Meison Co., 321 §. Wahash, Degt. L300, Chicage | I]:ﬂ}

|P1h.-! winil Trae detafls abouk "'!'w-,l'“ul W sthematize .
Il.l'lﬂ. Practieal Mezkanizs Simplifisd.” No chiipatson. ' el
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How to pass a genius

INTERNATIONAL CORRESPONDENCE SCHODOLS

BOX 5676-J, SCRANTON 9, PENNA,

Explaln fully about your course marked Xi
TECHNICAL AND INDUSTRIAL COURSES

Alr Hrake Marlne Engines
Alr Conditioning Mechanical Engineering
Alrplane Deafilsg

MNavigation FPlastles
Archltecture [ Ballermaking

Patternm kg ] Plumbing
Auta Techalclan [ Aviation Public Works Engineering
Dlgeprint Reading Fadle perating
Bridge Engineering Radlo Servicing
Chamlstry [ Coal Mislag K. H. Englacering
Civll Englneering H. I, Secilon Forémas
Digze]l EnRginss R. R. Signalman
Dirafting

Mefrigoration
Eleetrical Drafting

Ehest Motal Wark
Elecirical Engineering
Electr'n [ House Flanning
Foundryman [ Heating
Hent Treatment of Metals
Highway Engineering
Induairial Metallungy
Locomotive Engineoer
Machinlst [ Inspector

Ship Draft'g ] Shipfitting
Ehop Practics

Steam Elect.[7] Steam Eng.
Structural Engineering
Surveying and Mapping
Telegraphy Telephony
Trolmak ' ol Design
Welding. Electric & Gas

BUSINESS COURSES

Advertlsing [JjBookkecping
Musinses Manngement
Cartooning [ Civll Service
. F. Arcounting

Caollege Preparatory
Commercial

Cokt Accounting

Foremanship

High Bchool []I1ustrating

Show Card, Sign Lettering

Rallway FPoatal Clerk
Salesmanship
Seerotarisl [ Spanish

[J TrafMic Monagement

HOME ECONOMICS COURSES
Advanced Dressmaking
Foaods and Coskery
Hoane Dk sk bng

Presemt Powition........

[ Frofessional Dressmaling

and DeslEning

[J Tea Hoom Management

il M i

Conad lan rﬂidml:: ernd cowpen fe fhe Infermafomal (ar-

reapondenes Seh
Landon,

fo I 0. A,

W. . 2, Enplond.

Camnedian, Limifed, Monfreal, Conada.
Erivigh residenis wemd coupon

1 Kingmroy,

NOVEMBER, 1943

Both
coupons
are the
-same.
Use
either.
Hand
the
other

to a
friend.

AI! of us can’t be geniuses. But any
ordinarily talented mortal can be a
success—and that’s more than some
geniuses are,

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

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

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

Mark your special interest on the
coupon. Don’t be like the unsuc-
cessful genius who wastes his life in
dreaming of what he intends to do.
Act now!

INTERNATIONAL

RRESPONDENCE SCHOOLS
BOX 5&7&-J, SCRANTOMN 9, PENMNA,

Explaln fully sbeet your course marked Xt

TECHNICAL AND IHIJI.ISTHULL COURSES
Alr Brake Marine Engines
Alr Conditiaping Mechanleal Englooorling
Alrplane Drafving Navigatlon Flastics
ArchitectureJBallermaking [ Patternm kg || Plumbing
Aute Techniclan [} Aviation Publle Waorks Englneering
Blurprint Roading tadio Operating
Hridgre Enginecring Radio Servieing
Chemistry [ Conl Mining R. . Engineering
Civll Englneering B. H. Section Foreman
IHere]l Engines H. R. SlfnalEan
Deafiing Refrigeratlon
Electrical Drafting Shewt Metal Wark

Electrical Englneering
Elwctr'n [ House Flanning

Highway Engineering
Industrial Meusllhurgy
Losomotive Englneer
Muchinisg D Inapector

Ship Draft'g [ ShipAtting
Shop Practles

Steam Elect.[T] Steam Eng.
Structural Englnecring
Surveying and Mapping

BUSINESS CUU’HHE&

Advertising [[JBookkeeping
Husiness M ansgement
Cartooning [ Civil Service
C. I, Accounting

College Preparalory
Commercial

Cost Accounting

Telography Telephony
Treolmak ' ol Deslgn
welding., cirls & Gas
Forem
High ﬂfhl:rN THustrating
Show Card, Hlgn Lettering
Hallway Postal Clerk
Halesmanship

Eecretarial [ Spanish
O TrafMa Management

HOME ECONOMICS COURSES

[ Professiamal Dressmaking
and Desipning

[] Tea Boom Manag

Advanced Dressmaking
Foods and Coakery
Mome Dressimaking

Foundrwman ] Heating
Heat Treatment of Motals

Prosent Pogition. ...

ga--ti1y

I"-urrun'hm realdente send eowpen lo rhr Tofernafdomal {for=

ﬂudgﬂﬂ: Hehoels Conodian, Ldmd
ieh rezidemts semd eowpon o

Mendredl, Fofidda,
U 8., 71 Kingmpoy.

Lotiden, II'.(" i, En’.l:l'l'il-ﬂ'
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YOU'VE NEVER HAD A GI}EATER
oty

Many Patents...If Secured Now...Have
3-Fold Chance to Become Profitable

Do you realize the value of your labor-
gaving or time-saving deviee . . . your
improvement on a4 machine . . . your
gadget that does some job better or does
a job automatically that has never been done
before? Man—then think this over!

00 OL LVHM NOA 3L ATHL-- 33 ¥4 TH ATHL--5H008 I5IHL 139

20A

NOW ia the time to have
your application preparaed
onnd  prosecoted  because
American manufacturess
are planning their coming
peocectime production
while they are oul-pro-
ducing the ,-'u:la., Thusg—
if your invention will help
win the war, your Goversn-
ment may adopt i Or—
one  or more  war goods
manufueturers may use it

el i peace Somes
—many opportonities may

HOW

WE CAM HELP YOU

A thoroughly tralned
staff here at Victor J.
Evans & Co., compatant-

takes cara of all tha
:rn'l.lll: for you . . . &
procadure  follawaed by
many |lavaRtors. The ax-
paranca of this stal ls
your assuramce that your

present themeselves. Even patent licatian will
if  your iavention & for i pra In tha propar
aacelime use only — manner and spoodily

MOM'T WAIT. Cuash in on
ithe present wave of “poat-
War' Thinking, WHAT-
EVER YOUR INVENTION

pushed to a conclusion.
We've sarved man like
you for noarly fifty years.

==THERE I5 N0 BETTER TIME THAN THE PRESENT
TO N BOMETHING ABOUT IT.

GET THESE BOOKS — THEY'RE FREE — THEY
TELL YOU WHAT TO DO

These 1wo llj!i 1H1I.'!Hl—-"r'ﬂtl‘!1l
How toe Sall

E our Invention"
i success. Th

akla of

can help
uable information nnd guldance. well Blustrated.
G Mechanical movements.

Protectlon™ and *"Whon and
hamwie hl":l||hl MENY Lnyeisiors

Sixty-eirht pages of vols
Hhow de-
They moy L Jasg

what ¥ou nesd Lo complele your inventioo.

endnal,

B

Registered Patent Attorneys for Mearly 50 years =
730-M MERLIM BUILDING @ WASHINGTON, D. C. g

Please send e yimic Isioks “*Pafent Protection®™
How (o Sell vour Invention =algo  important
Invention'"

s the eotpon NOW—while 1t*s fresh o your
X We'll mash ihe hooks to you
“Evidenre of Invention' form fhat will help
Fou establisk your clnim.

SUCCESS COMES TO
THOSE WHO ACT!

SEND THIS COUPON

TODAY —

with free

and W and
SEvidence of

Torm, without cost or obligaticn. =

AVIATION

FOR YOUR CAREER
PLUS WAR SERVICE

AT THE SAME TIME

Balfore you ars 18, MAKE YOURSELF THE KIND
OF MAN THE AVIATION INDUSTRY OR THE
AIR BERVICES WANT . . . THE EKIND THEY
CANNOT DO WITHOUT . . . #o you can AD-
VAMNCE RAPIDLY. Since 1928, Cortiss-Wright
Tech has besn speclalizing in moderm and pro-
gressive training bor Asrensutical Enginesmn and
Master Aviation Mechanics. (Mo flying invalved )
Wieite for full information. Include name, addrass
and date of birth. Dept. Fm.11

CURTISS WRIGHT
TECHNMNICAL N, INITITUTE

GRAND CENTRAL AIR TERMINAL
Glendale (Los Angeles Co.) Califomnia

25,000 books of nll publishers
listed in our 40th Annual Bargein
Catalog of 320 ramﬂ. M- Eime
favorites—Intest “best sellers.'

BARGAIN CATALOGC

BOOKS

Reference
History, Scientifie, ete, Supplying schools, colleges, libraries and
thousands of individual customerz, Send postcard today for owr
new 1944 catalog; “"Bargains In Books."

THE BOOK SUPPLY COMPANY,
564.566 West Momroa Street

Fietion, Juvenils,

138

Chicago, lilinols

ARTISTS MAKE MONEY

Flod out your abllity. Bend nama, tla d
address for Fres Vocational Art Teat, @ oo Looon 88
Schools)

.lull“l' INSTRUCTION, IMC. (Formerly Federal
Minnesota

Art Instruction Bullding, Minneapolis,
ENGINEERING

PLASTICS =05

have proved tha
piencatime poasibilities of PLASTICS. Got rendy now for this hig
postwar opportualty. Prepars yoursell for a highly pold position
in Plaatica Em']u.ﬁirim! Engineering, Complate homa training coursa
mow available, Send Bame and state age.

OHIO INSTITUTE OF TECHNOLOGY, Box 128, Groenville, Ohia

73|]snms FROM 1 BLADE

AMAZING NEW
BLADE SHARPENER ==

1eT |n= all makes of
1ble-cdge x-'lrhl.l.dzl

o g1
v
tarrm eran bk Eo --m
ane, coenpact, aturdyf.
p'-.I.'I Mlu.l 3 |l]r-|.| ul“.

el ._._. iy k. B
il ke, L) ".'! I m
$lnu Waelghe fe ur-nwmll. W
L

SEND ND MONEV! Jitit=
RADORDLL for 5 ﬂl‘l .:iii.'ﬂ.l ’" I::Initsmw 'l'i"ln::
immeoth, velvel shaves H‘t I'II retam
your rInhIr Husrry:

l.l!ﬂ'l!ﬂ.L
620 North Michigan A'rﬂ'lﬂ. Bept. 5011, m-. Wingis
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wiTH A PEAC.

FELEETRIC'ITY iz one of the mnnt.i.m;porta.nt
in our war effort. Th

Electricians are needed NOW, And aftu- the
war, Electricity will continne to be tremendousl

when I make it 50 EASY to

to prepare
wu.r-time u.:n.d peace-time job with a R‘g&L

16 orup 1050 &
MEN! Wheﬂmfou are m..?ma. |

<0 WAR: TIMEJIIB

~TIME FUWRE

lmpmtm:ltl Why be satisfied with R.I'!ﬂ-ffutm joby 8 bk Lot My

AN - LECTRICITY 72
Ieﬂm By Doirng irn 2 Wéel's'

Get into the fascinating, fast-growing, well-
paid ficld of Electricity—a fleld ﬂmt offers
you opportunities and a fumure—in good
times or bad times—a ficld that s & -
nent mecessity in war or peace. Here is
your chance to prepare yourself for a last-
ing permanent future,

Here at Goyne, in 12 weeks, you can train
for your Big Upportunity. *Learn-by=dolng"

CET YOUR TRAIN/ING
) HOW «.. PAY FOR
IT LATER *

y Coyne Training is EASY, PRACTICAL!Y
You LEARN BY DOING on real, actual
machinery and apparatus. Don't let
lack of money stop You. You can get
ining first—then for it in easy
payments after ¥ou graduate.

If you need part-time work to help out
with living expenses, I'll help you get it

Free fo Coyne
Graduates!

SPECIAL l]fFEH'

L Covoe is 45 yeors old and has geen Wor and Praco——timen ol

8 proeperity and times of natiogn:

P times Coyne hos teained men for Good Ljdy

¥ ing Is teated and proven. Maoil coupon mn let me send
thi hig free WLM ook and my cn nple e story aboot

—train on real electrical machinery. Not a
correspondence course. Here you learn ale-
plane ignition, wind armatures, learn power
plant operation, do howse and factory wiring, ete.

Coyne training Is easy to learn, You don't
need previous experience or advanced educas
tion. You dm'ithanmd much mnne;rmget
s tralning. v mnn}l' plans heip

% fellow who needs training but hasn't
much money. Mail coupon for all the facts,

INSURE YOUR FUTURE! Send for Book?

il siepressfon. I)u.l:|1|.|.. all Llveses
,Coyne troins
iﬂ.ll.l
1 kel u get the training you necd Tor m food Eloctrical
jnbn‘ﬁnml.u&.num‘:hpu yoil.Soactatonce, Just mail coupon.

wétows. COYNE ELECTRICAL SCHOOL

Fu-lll-!rli
500 5. Pa

Dapti 83-T2
I-’a---.-.--—--““"-----------
EL s::;twﬂ B 'II
Iﬁg Pauling St., uﬂ =

I Send me your Froo an e f

T mﬂ-—tnt.'-i
=m¢fﬁ?¢ h-«nﬁ"#: at m--@'u'_- cost.
H i i
BIAMIE . i ynsiohssvnsspanoniinnnsssabiinns ishdnaiase
YapDRiss. oo e sveaseereass
T e i CETATE L
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ATION
ON LAYOUTS

NOW READY!
A practical, illustroted Encyclo-
edia covering all phases of
et Metal Work including Pat-
tern Cutting, Pattern Develop-
mant, and Shop Frecedure -
Developed by experts for Sheaet
Metal Workers, Layout Man,
Mechanics, and Students,
1001 KEY FACTS AT
YOUR FINGER ENDS
10 Big Sections, 350 Layouts, 1600 Ifust.
FULLY INDEXED FOR READY
REFERENCE in answaring your
layout preblems, Eaosy te mad
and understand. Well printed in
clear type. Flexible covers,

COMPLETE » PAY ONLY $1 A MO.

\ s4 ;I;al Fil:l:hll -nhhmhf:rq:“nlll simply

n and mall erder

T — T — — ——— — — —— — —— W— — — —

HIJII"EE Publishers, 49 West 23rd 5t., New York

it cammit #1 11 7 Says and 1 monihny unth 54 15 Bald:

' =

Dtherwisa I retwrs

Sent FREE for 7-Day Trial

MACHINE SHOP
TRAINING COURSE

FOR BEGINNERS & EXPERTS
Easiest, Quickest Way to Get

MACHINIST
TRAINING

Compiled by practical maching shop
[ rts =*'Miedern Machine Shop

Training'' «— Shipped abaolute’

FREE for T-day examinaticn, Actua
Lessen Assignments, shop fested
with mame training principies and

indtruction &% given students in

gur hwege Los Angeles shaps, Huan-

dreds of |llustrations, disgrams

charts, tables. |' lnnr‘:'; .‘.?u- X

rts mead this prow CUrSe.

meching Toole fully doscribedi Bl ohipan ok onfetuns s v

e Lodb ] raflin #

kinds of bench work InEtrue i '

tions to tool up, rated mi- ﬂ:ﬂ"“.‘?&kh“”""”* and:x Hwop
chines. Hundreds shart cuts. - .

Enable you i get Experl’s Pay.

= L.I-I;.-,[_I.f.'ﬁﬁjjniﬁi;d'
NATIONAL SCHOOLS ey, m

Los Angales, Calif.

LInng

Ariil

HATIONAL SCHOOLS. Deot K-11
#0000 5. Fi

Figueroa 5t.. Los Angeles 3T, Calif,
Hhin ‘i.nuur S-VOLUME MODERN MACHINE RHOP TRAINING I
COURAE postpabd, Within T « after meceving Course  {agisd
Bonus Gifty T will either reiurm shipment, ancd owe you nothing I
ar i antiafiedd, 1'I1 send 855,00, and 3300 0 month untll tocnl 1l[
1280 i pald iinnl 1“;]"1'“1: 05400, You may deduck $1.25 § I
y |

youl enclose cash ($11.% this Coupon, Same return privilege,

— ————— — -

MAME. ovasrernrrnarnnsnsrarsonasnsana tnaanaanaansnns
AEFNHEEEE o o oonona om0 w0 W R R A L R I
CITY icnasanssasnnsnasaassasasssasss sOTATE s conssnsansss I
LM‘d'!I_I!"'.t‘I'Ie”:IH ............................... AGE, «a 1
——————————— ——— i ———— — —
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WANTED:

IDEAS!

FOR POST-WAR PRODUCTS

Household Appliances
Electrical and Electronic Devices
MHand Tools and Equipment

We are suthorized to seek odt and recommend producis
of meril a8 above fof manulacturerd Bow eigaged Lo war
work, If vou have an idea for one or more producta In
either of the nbove groups, which you feel has poagihili-
ties, write us today. We preler ideas that have been de-
veloped to the patent-applied-for’” stage.

Please do not send skeiches or descriptive material on
rour idea unless you have proteclied yoarself by patent
application. If you do not think emough of your idea to
apply for a patent, then it would scarcely interost us.

If you do gend sketeher or desoriptive material, put them
in o gealed envelope atinch to it & letter authorizing
us o inespect your sketches or descriptive material withs
out obligation, Encloss your letter mnd sealed envelope
in regular moiling envelope mnd mai]l first closs. All mail
will be opened in the presesce of witnesses, Unless youor
letter authorizes us 1o leok at mul' akatches, the analed
snvelops contnining your sketches will be returned un-
apaena

Thiz ia a real affort to locate worthwhile producta in the
above flelds. If your ldea appeals Lo our clienls, & sin-
cary efort will be made to arrive at mutually astisfactory
financial arrangements.

INDUSTRIAL ENGINEERING CO.

1120 MONROE 5T., TOLEDO & OHIO

YOU CAN MAKE
MORE MONEY from PFOUL-

ai‘ud? at TRY. Whethor you keep 10 birds or ten
homa in hundred, get latest scientific methods
that avold losses, increase profits. Our

Tamous systemn of Home Stoudy Training
has helped thousands (0 success. Extra
profita from the start,. FREE Catalog;
describes courses, methods, service,
VWrite today to Dept. G0-F.

HATIONAL POULTRY INSTITUTE, Adams Cesier, N. ¥

spara time,
Earn axira
while lemrn-

i in on your sense of Kamor—
Ak maneyl Moo e
LESBON,

FREE TRIAL LERSONI Ci
AT HOME—RY MAIL. Have fun?
prience peslbead (o start, Wrige loday for FRE
makled postpaid,. Mo obligetion,

MeoM Qag-Cartoon Schoal, Dept, M,

Arayle, Wiscensin.

DO RADIO WORK IMMEDIATELY
Degin_ doing practicn] radic work with the
firet chapier. Use any small bomeraadio for
many instructive, safe experiments. Learn
hiowr t0 test Padlo sels and paris. Sloplifed,

iefuressloar evplanations make basie radio
E&mﬂﬁlgt onny o understanid and to apply.

pair radios for fun and profc. Gel a well-
paying radie war-job. Earn higher rank snd
=¥ dn the Army.

GET PRACTICAL RADIO TRAINING
This pmasing, different homestudy manusl will mh“mu
qik?lr %ﬂlﬂrl-ilu'“li-#l‘ﬂm:lw will lsarm shoug paris, § 9
i simple "l:-"g'r"' ]Lqm -:-hmnp r;--l-ar F:mt.llhn—.m'
sterm, trom ating, Mewr,u ¥ tthan, e wies
sn Wlactronice and Radar,  Wollews U L Oifes of Bdusation ouiiaa.

MNEW— 2usT SEND NO MOMEY — USE 10 DAYS
ouT Ezxamize the complete Practicsl Madie Munual for 10 1
16 Isras wiibwut risk or ohligeilon, Ses bow sssy 1§ s to lears redlo
.‘I::HE_.H l‘lllm IhI- "l.u'r.l;-:i I‘-E no_moner, Him mﬂuhr.ll e
only #8208, plus o few ren tags, You m o5 tlafigd

e wor your money will be whnd:;.n full, Wrike today.

L
SUPREME PUBLICATIONS, INM 5 JEFFERSON 5T.. CHICAGO & ILL.
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FIELD OF OPPORTUNITY

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

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

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

1 forces. Start training now in Plastics Engineering, in spare
time in your own home. Fit yourself for a responsible, well-paid positioh. Help

to win Victory. And at the same time you will be preparing for even greater oppor-
tunities when the war is over,

There Is scarcely an industry in which these so-called “miracle materials” will not
play an Im[Pnrtant part. After the war many old materials, methods and skills will
be replaced. Acquire the all-important “know how.” Be in a position to step into
one of the key jobs.

Turn at least part of your leisure time into money. Qualify at
YOU CAN LEARN home for a larger income in an interesting career. Build
AL S SR eV PV preater security for your future in a vocation that looms large

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

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

T S - ----———-.hl
: y

step, the sooner you will thE - STUDY TRAINING SINCE 1897
reach your goal and reap the QP e
rich rewards. g Take This Fi - S
L g ake This First Easy Ste
AMERICAN SCHOOL OFFERS = y P
TRAININ =
Sl G LRI CHECK, CLIP AND MAIL COUPON NOW
IN MANY SUBJECTS ™
- W =
You who have mot completed high w ] AMERICAN SCHOOL, Dept. ©-545, Drex#l &t 58th, Chicago 37, 1L
school or have missed vocational train- 1 Withow! phlfgation, Flanse send FRIEE and postpaid, bulletin and details
T S calige. smi wiid. Senait sy _rl nPLﬂié!'II?IE‘:;thE:T:MMS;I ting and ODvafting 1 Dl
time to go awayr to achool, ean complete q ¢ \ecounting an rafting and aln
your education in your choice of many ul Hﬁff.’,‘.'{;‘;‘:fj?,“ u&aﬁhﬁﬁmnuntmﬂ E:?;dhhl}m fad Woese
subjects. Several of t{_'hh:uaekam iistiéri in =1 D;:f :!-iuilldli,uiﬁ bing EI;';" Eklnuli'm:ﬂturlnu i_:':rilnte_ S-:Rm:.l ig
the coupon at right. Check the subject ctica umbin ookkeapin i JAir Con omnin
i which yon are ntereted, il insor Q1 Dfoiomeee T QR ieian,, Gt
name and addeess, clip and mail the < | CAvistion Drafting  OSurveying & Tops- (iShop Monngement
coupon today. oe ] OAviation Ernphlcil Drafting OTool Making
[~ OBusincas COSheet hetal CBetter Foremanship
Mansgement Pattern Drafting OMachine Shop
OEIectrical Engineering Dperations
AMERICAH 5CHDOL N T RN R e e Oy B i T v e I e - i e S Ceraparion. . ...
B o T T R | T . .
I Dept. G-245, Drexel at 55th Street, Chicago 37 I N e 5 i e e A e T o S I s e R R i Sl
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ltnnw Electricity as Experts .

Know It—and Get an Expert’s Pay!

What about your future? Who is safe today? Surely oot the mman
who I= contented to stand stilll Know your job thoroughly—pre=-
pare yourself for jobs ahead. To do just this thousands of men
have used

The Croft Library of
Praetieal Electricity

Tha Crodt Amcbrical &= I is Id!?- pructice—an
I3 yenre of ahi IIIlrl o pee—an work e i'l i neelmaldly Etn;n 'l-'ﬂ'm from
rqr-mmn rq.h of bard-hesded Facts you wnof, W lﬂ-thlti:h-
beginzar stand B, yet so ssund, so thorough. thit dt ds
..,.l H |.||.|'s :h hhr p. l]:hnul. wrsrkers anid m;lu-iu. Crolt edls !w lh

now R Evmermbofe, af Eal T L b L, mh
rwul"t1. --mhbguntq, p e i M g q-um—elulrlui maehinery of every type—
- or Llght and powsr—wirbss of fnkslbed Bullding— mnd mundici
Teg enbr—allumbralion ka He every p lha rru:u-t Ilumv;d mathods ol

3 ram

ing—lumps abd lassp efoete, we—]
gomple

No money down — easy payments

Fill in and mpil ihe eoupon stiached snd wind yeu ihs entles st of seven vol=

e will
s T [ on & val. W take all Ui risk—yvom assum no obliga-
tl::.'l ,l':.".au a ...-."i".’.',‘: - I.::D:-“nd 83,00 in ten days and the balanos at the rule

a ment Bimd the coupa NOW abd see Lhe books for yo

T —— -

EXAMINATION COUPON

M:GRAW-HILL BOOK CO., 330 W. dInd St, N, ¥. 18
Hend ma for tes days” exasmlaation on lpm' all the Croft Likrasy ef Prastiesl
Elecrricily, 7 vels, If muisfnciery 1wl r y BA.0H in 10 days and $L00
F mnt -rn.-phrd T willl return tha books

werits plainly and fill in sl

menthly mniil Ua-l pries ol S]Hl'll' 5 p-.irl
p-bﬂ.—.bi. (Te linsurs prompt

WA sianiians
Hoome Address. .
Cley and State.
Fesition.

h‘am- ol D“-:I'lnj

listen to this Record! |

A
SPANISH

FRENCH,GERMAN, OR ITALIAN

Big opportunities awaiti E Americans who speak Spanish.
Learn as easily 85 a child learns—"by listening to these
brand-new CORTINA recordings.

Only I5 Minutes a Day

THGUSAHDE Ila\ru found it the most fascinating, most
satisfactory method. Here is the quick, HSE way to learn
5:.111:1: for PLEASURE AND BUSINES INVESTI-

Sent on 5 Days’Approval

“The Cortina Short-Cut” tells just
what yon want to know. Interesting.
Get it

Write Today-NON!

T S —— — — — — — —

CORTINA Aeademy (Language Specialists for 60 Years)
Dept. G411, 105 West 4th Street, Mew York 18, M. Y.

Please send me {reo—without ohligatiof=——your hooklet,
*The Cortine Short=Cuot.”" I am interested in (mark):

0 sPANISH [l French L] Ttmlian O Geeman

Mackisuically Foclived Mase
HOME APPLIANCE

REPAIRING
Offers Big Money-Sndapendonce

America’s War Made Industry

Restriction of manufacturing has meant that the men who
know Home Applinnee Repairing=—fizing refrigeralors, vacouom
c]omwm washing machines, motors, welding, mnickel plating,
ete., are reaping a steady, dally stream of dollars and
‘l)fu.'llnr!lrllsr for themselves a permanent profitable business.

Mo Previous Experience Meeded

The ahility to hold ond use m tool plus an ambition to make
money is nll that you need to become n successful Hepair
Shop Owmer,

Full Time or Spare Time

Work nz many hours as you want. S6.00—£6.00 an hour

often made.
Mew Course Tells All

Dur new course on Home Applisfce Repairing . . . profusely
ilustrated shows you in slmple, easy to wunderstand i{u:uua
how to make all repairs, build toeols you need and how o get
business to come to you, Price of course is so low that your

savings on your own housebold repoies will goickly pay for 6t.
Zend today for complets FREE liternture on how you too can

CHRISTY SUPPLY CO.,
2835 M. Centrol Ave,,

Inventions Wanted

Eetl started.

Dept. D-303, Chicogo

Patented or Unpatented

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

Chartered Institute of American Inventors

Dept. 4, 631 Pa. Ave., N. W. Washington, D. C.

INTRODUCING-New Victory Model
“HANDIWELD ELECTRIC~

=4 PLUGS INTO
3 LIGHT SOCKET

Model Hardlwelid Arc

T
Ir nhione, tin shos
eritors. nluinbers, f

Handiwald mow.
We'll rush ane o you with rods,

i
Order o *"Viciory Model'

SEND NO MONEY

L'mhu.l."._ operating LEEtructiokd
e

Aelighied roborm Vi
r:n-dmamrulnru-ruw 1 b

KUMFY PRODUCTS IMC., Dept. W-NI, Cincinnati, Ohio
Say wou saw it in Pepular Mechanieal

POPULAR MECHANICS
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51UDEHT

Do you want acrion sew—in a vital, growing war-time industry . . . helping
to turn out fighting plancs and jeeps and bombs and tanks? There's a big de-
mand for men and women plastcs rechnicians o fill important war industry
positions . . . and if you start your training now—at homeé—you may qualify
for a place in this vital parr of the war program.

LOOK TO THE FUTURE

Even more important is the question—what will you do when the war is over? Whill
you be among those hghting for jobs that may no longer exist? Or will you be well on
your way fo 4 permanently profitable career, or extablished in your own busiwess, with
plastics?

Build your personal post-war plans on a sound knowledge of plastics. This counrtry is
already in the Plastics Era. The future of the plastics industry is so rich that some pre-
dictions secm exaggeraved and fantastic . . . but the fact remains thar plastics have proven
themselves and are vital in the production of airplanes, autos, furniture, 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 1o see for yoursell what plastics will mean in virrually every field—
the possibilities that will be available ro rhose wrained in plastics, Now is che time o
prepare for your chosen feld, as a plastics rechnician,

LEARN AT HOME

Make your increased hours ar home pay you dividends. You can easily fit into your
spare time your training for a career in plastics. You won't need o lose one minuwte
from your present work...simply devowe a few hours each week to enjoyable home
study, like thousands of other men and women are doing who are helping their coun-
try while helping themselves. The Plastics Institute course is an ensy, pracrical tesed
method which will help fic you for this promising and interesting field .. . and if you
are pow working with plastics, it equips you for advancement, During the entire course
your training is supervised by men well konown in the plastics indusery, in which they
have been recognized as authorivies for years.

TIME 15 PRICELESS—ACT NOW!
Find out how the Plastics Institute can help YOL. Mail the coupon for your copy of
the large FREE, illustrated booklet, the “Woaorld of Plastics.” It i3 crammed with valu-
able information about plastics, wells abour the new plostic airplanes and other wies for
this revoludonary mew material . . . as well as about the oppor-

tnities for YOU in plastics, Decide NOW to ler plastics poing
the way 1o YOUR sucoess . . . send the coupon TODAY.

AMERICA’S ORIGINAL
INDUSTRIES TECHNICAL INSTITUTE PLASTICS SCHOOLS

1221 Chanin Bldg. &26-E LaSalle-Wacker Bldg. 190 So. Alvarode 5t.
New York Chicogo Los Angeles

-
|

Plastics Industries Technical Institute i
1626-E La Salle-Wacker Bldg., Chicago :

¥, Gentlemen: Please send me the book let ""World of Plastics” and information 1

on your training program. [ understand there is absolurely no obligation. :

1

MName Age E

L]

L e ey S =

'

Ci State 1

g 2 Dept. 11§
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="BIGGER PAYor"
ElEﬂRl(ﬂl &RADIO

GET THIS SENSATIONAL HEW

TROUBLE - SHOOTING MANUAL
ELECT R[L] AMSl RADIO MEN]
nnlh.rsl This r.a.\ll

il

w1l
ST WOTE, T MOre MOoney,
E m:mm:ﬁd.g. 8 F REE=mail coupom.,

4 BEOOKS IN ONE!

lluﬂ'fixll"w:-'l'lnll.‘cn'u'lum'
=P il
]

dios,
'\-\.h-p
Shooting
il = Radio  Dicti
Spare Thms Work ].u-mns.
FREE! 1 ¥r. Technical
Scrvice by mail from
Coyne Stall, on your
trouble = :.!hnul:ing
problems,

SEND NO MONEY!

Sev amazing affer below,
Mo meed Chi 1-|'r..’|EL|.w.u|-
book W

g

-
FREE -rnm.
cuu .

L L Pree t. B33

COYNE EI..'EC'I'ItII:ﬂ.L SCHOO l.

500 5. Paulina 5!.. -I:Iura lal IIIHBII
Sentd prostmaid !\ﬂ

i { [s 1.1
fron triad and rotum ;.r.ml.a.;.u_
HAME —
ADDRESS

CITY

Learn this
Profitable

Profession:

HSTATH
-

in 90 Days at Home

Huondreds of men snd women af all ages 18-060 make 51000 to
$20.00 In a single day giving eclemtific Bwedish Maogsage and
Hrdro-Therapy trentments. There i3 a blg dema from
Huospitals, Sapitarlums, Clubs, Declors and privale patlents as
well a3 cpportunities for establishing your onm effice,

Learn this interesting money-making professlon in your own home
by mafl. throegh oor home  stody course.  Bame  instroctors
a8 in our NATIONALLY EXOWX resident school A dipléma
is awarded opon completicn of the coorse. Couarde can be obin=
pleted in & to 4 months, High Behool training Is
not necessary. Many ecarn big money while learn-
fnz. The Army and Nav¥ noed bundreds of men
und women tralnod in Massage and Physiotherapy.

Anatomy Charts & Booklet FREE

Entoll now end we will include uniferm coat,
medlical dictlonary, patented reducing roller and
Hydro-Therapy supplies without extra cost. The
roducing rnrl'r?n! liI}E:IE may be worth many times
the modest tultion fee.
Send coupon new for Anatemy Charfs and besklet
of phetographs amd letfers from successful grad-
uates, Theso will all be sent pestpaid—F REE.

o S s o S
THE l:nllul ot swdllh Massage

Dept. B63—100 E. Ohis St., Chicago 11

Yoo may send me FREE nnd postpald, Anatom¥ Charis, booklet
conlaining photographe ond letters from gradustes, sod complofe
details of your offer.

Bl -t Rl TR eyt T MR o IR R
Address i P
City.

R

264

Do You Make
Mistakes in English?

VERY time you spenk or wrlte you show Just what you arp,  Mis

Pakes s Engliah roveal You & & person Who Leelks gdidcalbon aid
refinement. Leck of |language power prevenls  yoo
n'm'n presemting your Usdighis in e SUPOngest poksis

fo way. Mo malier whil you o, rosl eommand of
English will heip you to your goal, Stop making

mistakes im spelling, punsctontion, pronuncistlsn, Ins
SFEAGT JFOUP wocahilsry.

WONDERFUL INVENTION

Only 15 minutes n doy with Sherwin Cody's now im-
ventlon=—and you can actually SEE your English ims
Em'ﬂt. It teaches Ty HABIT—makes IE cosler to do the

IGHT way. Wonderful sclf-correcting Jessons include
wpebling, pupctustben, Erammar and expressiop.

FREE Be0K oX ENoLisn 2 i

r. Cody can do for yol: §¢ costs nothin h:l i -rI 1'_ 'I'.'I! 1l I: ]
pr I.p|1.|,'-1r :.th[_;m 1 mtnul:-e _I'pl'lnl l;mIEu it I‘I‘II:& Yuu‘c.l:f '|‘?|f
L] m TuUites & Ly e [
:.'n:vu.. qu OW.  Address) 2 it ) G

Sherwin Cody Schoal of Englisgh, 511 Searle Bldg., Rochester 4, N. Y.

OPERATORS NEEDED

Make Bl.,g Hmey-—l.nam At Ilnm

PAINTING i

INDUSTRIAL
== C M MERL

EpTay ||J|||||I“. essentinl Lo war pro
. Fl ||ru-| an rII.

g hnr:.'

In pdvance,
ORDER TODAY
FRED'K J. DRAKE & CO.
Dept. PAMIL 200 W. Van Buren St Chicaga. 1L

“The Age of Chem!s!ry"

1843 Ch ool

l..Il., for
of chemisiry . & . Heng

E PORTER l:HEMI:.I. COMPANY
45 FProspect Awve AEeritawn,

JOKE BOOKS For Adults

The kind they like. You will be both a Riot
and the Life of the Party with a set of thess
pocket size joke books, They are full of En-
tertainment; Fun nnd Humor, A sot of six
books only G0c or a special assortment of
12 books all different for £1.00, Print pame
mod address; send cosh or stamps tod
TREASURE NOVELTY CO.
T2=—5th Ave. Dept. 1211. H. ¥. 11, H. ¥.

JIU JITSU 3 lESSONE '|0¢

Investignte the éoicie axporta
plete. Bond 108 today for 3 trial lessons, full details,

MODERM SCHOOL OF JIU JITSU, Dept-M, 5 W. 52 S5k, M. ¥. 19,

AT HOME?

MI" Lo eolor phutns:nu.mlmnm
R

_'I'IﬁIHUI. ART SCHOOL
1318 MI:hlgln Ave. Dept. 1358 Chicago

\ MONEY IN RABBITS — CAVIES

WE nuv ]lﬂtrwintwchwlthnthnmu'huh
Cata and copy of magazing 100, OF send

Z5e for Book Cotslo ll'lll Price List and 3 fmoe's

gion to the AMERIOAN SMALL STOCK PARMER

QUTDDOR ENTERPRISE ©0., ﬂ'l' 54, PEARL IIH“. M. Y.

FIERE ARMS AND LEGS!
Light, correcily fitted, strong and com-
fortable. MNatoral appearance.
o BEraces for all deformities.

Selentific design. Falr Terms.
Gl0-3rd Av. 5., Minneapolis, Minn,

BUGHSTEIN-MEDCALF

POPULAR MECHANICS



i FREE 150 PoweR

COMPLETE
READY
TO USE

PICTURES
This sensational

low, simple to

picture - diagrams
of absorbing chapters

DRAGON FLYE life,

EYE

and humnn

volume i8
easy to read, thrilling to fol-
understand
FPhotographs explain the text,
illustrate
the stories, and pictorial life=
stories simplify the exeiting
information, There are dozens

on

thousands of animals, plants
Hundreds
and hundreds of pictures of

every kind and size, and even
wonderful panoramic pictures

OVER A FOOT WIDE. Learn
gcience the quick, new, casy,

nature

and
picture-gtory

way., Your friends will soon be astonished by

yvour immense knowledge.
mire you.

EXAMIME IT FREE

14 voo send for the bE
WONDEHS OF LIVING
THIXGS immediately, you
will regwive  FREE with
your order the 150-power
microscope  pictured nhove
together with gless slides
wnd directions, Yoo will be
overwhelmingly  delighted,
but i you're mot you may
return them for full refund

within five dnys, THIS BIG
FREE OFER IS5 LIMITED
to  the suply of micro=

poopes available o wa. Thoe
io war condltions, we can-
not guarantee ithis very long,
To  avoid disappointment,
ACT WHILE THE SUPPLY
LASTS. Bend no money.
RUSH COUPON TODAY.

METRO PUBLICATIONS
50 West 171h S, New York 10, M. Y.

NOVEMEER, 1942

Everyone will ad-

MICROSCOPE

with this offer

Here's a fine, complete microscope for you FREE, This su-

perior instrument magnifies 150 times, and is all ready to use
at once. Substantially made, this wonderful microscope rests
in a large base, has a tilted stand, with adjustable mirror. It
has powerful lenses, with focusing adjustrment. This lifetime

microscope also comes to yoii with glasa slides and directlons,

These fea=

tures make microscopy as simple as ABC and as exciting as |..|u=-=:-i|.'|11: -
There i5 nothing to put together, and nothing to assemble. 1t 24 complete-

Iy equipped. Ewverything packed in a neat,
This marvelous microscope reveals to your
ete. —beautiful,

foads, minerals,

ol WA?EFT ‘i \ '!111_'-|1'\.'1:'<'|'.:s_ strange and h;-w\-il-:!cr:

AAGAIELED = {J ing . .« Study these thousands of

; objects by turning on them this

150-power microscope — perform

PACKED WITH 1,000 simple and startling experiments

on them, and become the envy of
yvour friends.

This whole outfit made in
. o, fA.—complete microscope,
slides and directions—are yours
ABSOLUTELY FREE . %
while the supply lasta . . . by
quickly accepting our amazing of-
I'E:I: on the hig. miracle-book of
science and nature, WONDERS
OF LIVING THINGS.

THE MIRACLE WORLD
OF ALL LIFE

When vou open this blg MIRACLE
BOOK full of exciling pictures, vou
waler gt once ale the adventuross
world of living natuire. Hora are
MAEVELS of human lifs, MYSTE-
RIES of plint life, WONDERS of
animal life. Here are strange beasts

Qar
mherat

THRILLING
them, nll

_fl.,:rr-.---. 3

Bend me & copy

THINGS . . .

I Tl
five days for full

BAME. 54 o000 s

sturdy corrugated container.
fascinated eyes thousands
of nature's hidden secretz and wonders of living thin

I Sects, microbes,

THRILLING MYSTERIES
OF LIVING WONDERS
Call the roll of e most
fascinnting oreatures in
the world, Leok at them
im  thrilling = pictores.
Read about them in en-
tertaining stories, Tres-
climbing eraba that sieal
cocopnuts,  Terrifying
worma thot chaze men
and animals. Dragons af
Komodo who eat through
metnl. Innoceni-looking
flovwers thal lrajp inaecla
amdd eat thesm. Flah that
eateh flies for food by
spilling up at them out
of the water. Semnll kill-
or whnles that slaaghter
huge whales 100 times
thelr slen. Ao Are just
n fow of the mysterious
crealurer that you look
at and read about, Just
n few of the thousands
of reading thrille which
crowd the LARGE, PIC-
TURE - PACKED ~ pages
of this mirncle-book of
seienee and nature,

from the polar reglons, foscinating fish from
the bottom of the sen, amazing birds from dis-
tant skies, and curicos animals from the jun-
Eles of Asia and Africs. Here are HUNDREDS

ETORIESR
troe, all in-
structive and all in BIG, PIC-
TURE-CROWDED PAGES.

ay posiman 1,08
ptiatipd

ADDRESS. (.. ...

O Cheek here if you are enclosing $£1.98, thus
saving melling costs {(same guarantes).
Canmdian orders £2.50 in madvance,

MONEY

METRO PUBLICATIONS, Deopt. 223-N
B 50 Waest 17th Street, Mow York 11, M, Y,
af WONDERZ OF
plag include my complete

pewer microscope ooifit with this order,
ilua postnge on oerlval. If

LIVING
150-
1 will

may return them within

refund.

2TA
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CAN YOU FIX Im?

These wonder hoaks tell
BERf hr sivp HOW 0 inke

ey =t dliferen-
1I.!—m il ther ARIETLITY
in sgeering—io &L ":"!'.'F
[riG—iww 1o jpul Your
finger o engine troubls
amml e expert way o
FIX 1t.

& BIO0 VOLUMES
o500 mages, D000 11lws-

tralions,  wirine = shia-
lEmmﬂ. inoladiog
darine £|1|ft|1lﬂ:. Awiation

Bragsl g,

n- Luxe edibion
n‘l d-stampod  Oexible
indin.

pinbis bpoke,

an approval.  Just mall the ecupon wnld
we'll semd ¥ou o osel of tlese remarkabls
Whether you are & mechanic or helper,
|: or spprentice, suto owner or deiver. if

jou're interested In knpowing all about aunio-

mishile mechanies, toke advanlage of this
FREE EXAMINATION OFFER,

GET A BETTER JOB

A bolter job—in the glgantle auto indos-
try, BIOGOER PAY—a chanoe to go inid
huslmess for yoorsell and get o share of
the proflie, are walting for an¥ Mah who
even half trles to linpiove kimself, Learn
auils efiginesring with thess wonder books
& mEw wa¥=—a muick reference metlsol
Simply use the JIFFY INDEX to lsok up
the spswer to any auto problem. Buailt by
leven of Ameriea’s grest automohile ons
gineers, and written In slmple language
E0 you cam wnderstand it

A yesr's consulting priviloges

with aur ongincors mow gEiven

with thesc books withaul

extrs charge.

For a short lime we will Include a New
EXTRA volume with over 300 pages in-
cluding late ears with wiring diagrams
and data sheets on each,

—— S S S S S S S S ——————

AMERICANM TECHNICAL SOCIETY, Vocational Pubillvhers iimes 1990
Dvuasl Ave. & 58ih 5i.. Dupi. ABLS, chlm- iTAT N

T wonld 1 bl:-m Ihe fewplume sdition of your AUTG BOOHE

Liss
u monilk, antl AN s pakd,
Bo. 7. s per your aller above.

Famd ..o ..aaces sy

Cig Ring
I'1.-_|.¢ witagh Eekier alating noe, oop J|II.|.H-'| nnll nains ll'll] aifiress s
of at Isast ona husissss mian s redmrmne

I will pay the deiivery
y retmn them orpnes culieet 7 alier 10 daye

aril pay w1 balsnea ot Lie rata aof only §3
ke eonsiilitng sevite sl #tra Valoms

phayEr ...n.l. rru.;
Iy s o, Blac plimss

AUDELS Carp enfers
and Builders Guldes

II'I'IIIII Trads Information On:

flow &0 gse Lhe steel tq'uim—ﬂnw to fle and st

snwn—TFlow 1o build

lay foors—How Lo paint
LL

urniture—[ilow to ue &
mitre box—Elow to use the chalk line—How to usa
rizlen and scalsa—ilow 1o make jointe=—Crrpanters
srithmetic—Solving mansurnilon probleme—Ess
timaling nirengih of timbera—11ow w set girdern
and sills—How Lo frama housts snd rooli—Iow to
antimais coatg=—How to build houses, barna, gaes
ages, bunplows, ete.—How 1o read ond ‘draw
plans—Drawing up specificationn—How_ 10 ex.
cavate—How 1o wse periings 12, 13 and 17 on tha
wigal sgeaze—How 1o buoild hoists and scafloldy—
skylighta—How to buikd stairs—Hlow o put on
Interier trim—How o hang doors—How o lath—

4 vols.56

Iu: r.:-rp-nbn 'Hml-u:r-. dmns
ars, Bullltlr.l".lduhul and
wll Woodworkers. Thess
Gulden give Fou Lhe ahim-=ut
[natruetieas ¢

uding naw
sulutions,

W
r Far. T
e e

THED. AUDEL & CO., 45 W. 21rd 5¢., Mew York City

Mell Audels Carpentors apd Bulbders Guides, & vols, om 7 duys’ res trdad. I OUEL
I will remit Bl s T daye, pnd 31 mewthly ustil $8 le peid, Otbsrwise [ willl riturn tsm.
P obllgation wnless 1 win ssclafsd,

Tlebermmen s o vn v s snnnniiaamisansmiaansaannnsraaanaanennansnanneerne s Publy

Say pou gaw it imn Populer Mechanica!
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~) LEARN TO DRAW

cnnroons

~~ BIG MONEY
EASY, FLEASANT WORK!
Let CHAS. H. KUHN with 25 years acmal ex-
perience in drawing a daily newspaper cartooa,
teach you how to Create, draw and sell your
work. 52 complete lessons—one sent each week.

Start on the road o fame and fortune now—
Write Today!

Complete Course Only $7.50

KUHN SCHOOL OF CARTOONING
420 Murphy Duilding  Indianapolis 4, Indiana

WRITE FOR FREE BOOK showing how
nrmless mechapics, olfice workees, Tarm-
#ra, cirponters, Inhorera hold regulor BﬂﬂH
jobs; how they [esd, shave, dress Lthemselves,
pick up large and amall objeete, carry grips, eto.
with the WORLD RENOWNED CARNES AHTIFI-
CIAL ARM. Rehnbilitation hy CARNES LEGS too.

BOOK SENT FREE—iudvies whether interssted
in leg or arme=no ohligation;, seod for it mow.
CARMNES ARTIFICIAL LIME CORP.
Diulérg aad Reprasrniatine Kusryubans
‘B0E- H Esst 12th Clty, Me.
Win the degres of 's.D. Teach the secret of eontentment, happlness,
Solve mental worrles, l-werllunm the fovélitlof of trith. Charfiered
gallege,  Indlividual help. Wrlte for FREE book. COLLEGE OF
UMIVERSAL TRUTH, 5651-B MWorth Ashiand Ave., Chieago.
I EA R N MACHINIST TRADE
l W | 32:"" !&DIIE. MAKING
n completely equipp opE. Iso rt, special
* Shop courses for essentinl War jobs. Learn on *
actual Shop work, For FREE BDOK, write Dep't PM-11.,
ALLIED :cu:ﬂ MACHINE CO. Dhiw,] 'H.Ll.:]-k_u;_cli:_}qn.lll.
AwakenYour Hidden Powers!
‘Euu [LLE e rrlln.gn!am. «o - learn how to re-
loam:  yous | reme.  Now  resd rtaeal
remilme-r verjda¥  pevehnlogr. anrhey
Fow el |||:-:r_|. Iu.Elll.— lag u! ™ ;rﬂ:u' phumd,
i, Writken by priea. Bt
faction guaraicod FHEE DETAILE, Soh it
Melsan Can., 331 5. Wabash, Tiepi. un:. Chisago,
TECHNICAL BOOES of All Publishers for Free E :_
amination, Write today for Fres copies of catalogues,
MODERN TECHNICAL BOOK CO. 55 Weal 4 S, New York I8, N. Y.
Wonder-Tone NOISE ELIMINATOR
Just attach to your radio (ong, short wava)
and enjoy rectcplien free froem discrecting
noises, Send-No-Maney Pay Posuman G0c plus
ulnnn oF sond Bl and we'll send poscpaid,
Fistirn 16 5 dogs for refursd if 0t delighted.

WORDER-TORE COMPARY . Deal.34., TOTA N, Clark 5. Chicam, 1L %

“'I"h Qu-'lht:r Giranite snd Marbie. Letiorsd. Guaranised, Write Tor
From Catslog asd samplew of stens.  Withsat Delay. Order By BLnil.

u, . HAIII." & GRAMITE CO., A-18,

OHECD, FLA,

OL BLAMMETS (USED) . . $2.95
MECLELLAM SADDLES (USED] . . . 5.95
U, 8. ARMY FUF TENTS (USED) , . - 3,80
:Ilyhtlr l..ll-ed hﬂ.rmr E:lnm WhutJl .n“;:lll-h

L LLg ir whth ]
B53 The . R R N sarsd

Thoussndsof Ouher B.l.rgnns n Mll |'h-_r Dandoar
& Spoet Goods for Hunter, Farmer Scout Send I'D-I.
far 32-page catalog returncd with first order,

A and N SUPPLY CO,.

4720 LESTER ST. RICHMOND, VA,

FPOPULAR MECHANICS



y  LOYNE "Learn-by-Doing” Shop Course

/! RADIO Gmmunications

S

li_E_T _mn\r NOW FORA IiH!E

€)%
‘.F',-; ‘_,r%-\.o-'"l'-ﬂ -'.-:'-( [

RADIO OFERA
in the practical *
this hi

M0 AND ELE
arn-hy-Toi
ig feld. Mot Ly eormespandes

Lt Iere
J sh u'! lr ng in
but actual ox-

T thoke it easy for vou to eome to Chicapo for my

mactical tmining. Don't let lack of money bold yoo
hack] You can pay tultion AFTER YOU GRADUATE,
Il even help you secure part-time work while ot

i\ yepares for Gov't License
|'LI'IY -::-f the better Radio jobs rogqoim
U 5 Govt. licenss. Coyne has pre-
parcd hundreds of men for this fest
Cur gracfuates hob gl positions in
hrecuwlenat atations, wie Lransgssrt, podice
radio aowd motion pictire studios.
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AT VICTORY FUTURE

1 V /)77 M’?
SEHD FOR MY FREE B{HII['

Find oot all about the sensational new futare for

perience on real Radio and Elect ic apparatus, Covoe-troined Rodio Operators ond Indostrial Elec
tronie Specialists, ".!Iw{l ltlfl[ : 'IJ-'I.H..It\rrlIII;.;I. al .Iirt.l'il'l?:"l
START NOW—PAY LATER! Get the & 2% '-’{-‘:“E'.‘,‘r”"' OU, Ades lack o

B
expetience bars no ope, l.m.m'- hins heen
aining men dd 3 ationally fa-

FACTS! gromogmen it e N

obilgation; no salesman will eall. Don't delay. Seod

it today]

E"'n e (o hwip pay living expenses. My plan has - ':f‘TF' B
sided thousands — coupon rings complote i B S .
dctatts, plete 8 See How Easil i

T -

YOU can get my
Radio Shop
Training !

MAIL COUPON

You'll Receive Personal Instructions on =~ §= =07 = == == mmee .
i z e - . L. LEWITS, 1‘rv;'r-,. L]
Fascinating Radio and Electronic Apparatus : RADIO DIVIA 5
S It'a the thell of o lfetimo ul'ur-n you first opernte the 5 COYNE ELEG |“lf‘ﬁ1- SCHOOL, Dept. B3-51 '!
i pmazing voriety of up-lo-the- ,lrm;-.._. Radio and Ele Il . Be0 South Paulina St., Ghicago, B

tronic eguipmaent st Covoel perte gbow you ench S z SRR 2 -
TELEVISION Ht;rn ‘-1.r.l.|l:| you thoraughly. 'Luu Il learm Co N:!'nl. Code ¥ Without oliligating .'.”p'.fmf"l youae "[f‘]';l‘ ,[I"'“"_"_”""_
e Ty ; iiilly — do actual hooting on  Television, § ..]".:'1'_"-1_![' “.r'qu;_" .I'L'I' AL !'-DJ.'.““‘J' TE A mpont Sk [}
short-wive and = devices, With thia training 8 Ryl e DA, 0
out et my LIFE EEMPLOYMENT SERVICE. 8 =
tun you for 8 real job, then help you get itl ] '
L TN A R e e i s R .
H. C. LEWIS, Prasident " ‘
COYN ELECTRICAL SCHOOL *® e e i
: HADIﬂ DIVISION E ADDRESS, (... srEamEE aaan [ECER R
; i
! 500 5. Paulina Street, Dept. 81-1H Chicago, IIL | i
RADIO RECEIVERS , Dep § e STATE.......co 8
O
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Be Popular—Learn
the ngest DANCES
in5DAYS—or NO COST!

MEW REVISED EDITION
of DAMCING

includes the Rhumhn, Congao,

Samba

T‘:nmt, "ﬁ’fuli'; :I"Id“'?lp ﬂnnllﬂnﬂf

All the newest Swing steps

=fihe Rhumba, Congn, Sam-
g_i.- Jltterbug, a5 well as tha

'0x Trot, mlE2 and boslo
rlgrpblehhgr_ med  with
GET MORE FUM DUT GF
lll’li IEI:HUH way to
o ar now g
I“:r fu Ith  Haos

bl lira

r mnd mlcllr- 'B=I 'l! avinced =If not satlsfed with resalis,
Eﬂ- ,I:ﬂ'l-ll‘ TGy i #nd "Inﬂrﬂwr. we fnclude two other
np Tapping* ||1.n " Ewing Ste — FREE of extra charge.
MONEY! Fay the tman 1. BS lus & 'rrwginu Poatage.,
:’a_!ll]gwdghllr#:;lnudlr; .ig.:, 0 Eiw l:llllfIl p-—;?au -LmFlu dance
and in you havon't danee,

wao will rufund your money N

I;ml‘!ﬂ PURLICATIONS,
Mew York n',‘hu. oL
i
Tciass hmﬁ#" T Metiy) Daw, snd
O Bhip C.O0D. I will pay on seriwal,

THC. I

|

I

Oor rmrnllr u'ga. Ehip postage -pq-q.p..m_ '
I

I

|

|

If in 5 days ot 1 pri
FOLOFE BOOK Akl you will efund haanet, I

MAGIC 77 L1Q0ND

Prints Pictlures orn ~

azing discovery permits you to pring ples
Iroim any Gf Your Sospshol negdtives on

wood, eloth, leather or paper

pletyres will show an (A= r

purses,  enrds,  leiterhonds. Ta I-H- only  fow
milmstes fn broad day gl 'l..--l L mib aff of

harin BegaLive.

MATURAL COLORS TOO! Imagine ha.vlns&};\uur favorite mE:
ﬂhl:lm—ynl:lr swentheart's, baby's or your own owi in nnturnl e
artistie shapes ang designs on whatever material used.
SEND Me MOMNEY! Just rush your nama and address for introdie-
Lory outi. I~_.r.1ml}m material 1o print and color 100 avernge
péetures, only §1 But don’t send a penny. Pay the postman
when It arrives—plos o few cents postnge.  You risk nothing.
It's guaranteed Lo work. Send today. {r.‘_,nnam. 21.25 Mk only.)

L & M MFG. Co., Dept. 771, Neave Bldg., Cincinnati 2, Ohie

suv ENGINEERING sove

With A Chartered Educational Institution
Courses in ENGINEERING: Electrical, Clvil, Mechanical, Drafting,
Architectural, Steam, Aeronautical, Hadia, :Etmi:t Mining, In:
dustrial, l!lshwnr. Petroleum, Hm—lnn,

Cowrses in ARTS AND SCIENCES: 'Phtlmnghr, Education; Leiters;

Fublic Health; Medieal Jurisprodence; ogy; Hociology;
Physics; Chemisiry; Geology; Pol. Selcnm' T_htn] v} Lowg
Husiness and Commerce; Accounting; Mathematics; Statistics;

Agriculture,
MoKinley-Roosewelt Incorporated, 481 0.TC, Sheridan Road, Chicago, 40

O11AWA LoG SAwW TS
: ur’;‘ THIS ©

AWA to work for you.
MONEY! Wood ia waluable,
Doea more than 10 men, Easily
operated. Fails troes—and saws
fmba, Uae 5 ~hp, engine for

SAW 10 to 20 -

OTTA i,
CORDS A DAY 1127 Wood 1. Dilawa, Kans.

SHIPPED

FREE ror
EXAMINATION

Learn to draw plane, estimate, be a live-wire bullder, do remodel-
Inq:, take contracilng joba, Thess @ proctical, profusely 1llostrated

honks cover subjocta that will help you ta more work nnd
mike more modey. Architectural design and ll.rl.'tl.'n\.':l:'la:r entimating,
stiel square, rosfl framing, conetroction, painting and decorating,
heatlng, air-conditioning, concrete forms and many other sub-

jects are incloded.
B - UP-TO-DATE
ETTER JOBS — BETTER PAY EDITION

Keep busy now at good pay, and be prepared
for after-war builling boom. Big opportupities  These books are
arg nlways for MEN WHO KNOW HOW. Thess the most up-ta-
hooks supply quick, easily understood teaining  S3te and complous
and handy, permanent reference information }'{",’,‘“,,L.“d""‘,f,':'“: :.",."
that helps solve building problema. many  subjecis
I:oupon Brirlgl HNine Books FREE For E:umln.lt:luu

— e o o

EHER":AH TEGHNI'ﬂﬂL WEIETY Wocational Publishers since 1898

Dwopt, GRL1D Drexel at GEth Street. Chicaga 37, 1.
!’Nrui:.l-hlpmtqhtl' - Timtw i 3om of yowr piss hig Ha..uam . Estimsting,
traciing' witkowsl any ohl 1.p I:u:r. I -:ll ¥ 1.}4. 1¢rry charpes
m'l&]n-dirr y et T e e T el e ,m..if' e
& month, umti Llu nuul prive T am mot -n?hlurhd i any
way unless | beep (ke koo

PRI« rorr R A AR R PR
AAMIDEIE. ;v v m i R R R PR SRR SR

Ciey. .- cr 0 Ll LT L pnpp | PR

-Elate
verupation, employer's nase sml addr\-n

H!Mu l.11.-|'h n ||.-|.1r1I ﬂ.ulrﬂ' your m

wietl thal of s bnsl vos lissibées mnn o8 & rolerence.  Man in srvies, aleo pleass give
home sddress,

HANDYBOOK
NOW READY!

A KEY T0 SHOP PRACTICE

l"-' For Every Machinist, Tool-
Imaker, Machine Opernior,
¥ Drauphteman, Metal Worker,
Mechanio or Student. Covers
"_ @hop Practlee in All Branches,
- A READY REFERENCE
4 Tells How o Operale and Sat
Ui Lathes, Berew and Miing
Machines, Bhapars, Drill
Presses and AT Maohins Toole.

B 5 PRACTICAL BOOKS IN ONE!
60 FULLY ILLUSTRATED CHAFTERS
Covering: 1 —Modern Machins
} Bhop Proctios. Z—Rluag Pring
Reading and How to Diraw, 3-—

d Craloulatiopna & Matlematics
for Machinists, d-—Bhop Phys-
i, f—How to Use su-fu Hoube.
g Gei This Information for Yoursell.
& Mail Cowpon Today. Mo Obligation
Unless Salisfled, ASK T0 SEE IT.
L COMPLETE s PAY ONLVS1 MO,
R R d 5!“‘!1 NEW YORK
[P, ATOR 8 con de WeS Shd SIRFEG AV 1o

Tmyn :-I-I If i, B |-.u remit £1 kn Tdays and §1 monl --I:r untd] 4 b pald.
I.thlr-lﬂ

Hame,
Addrvin . a
Decopation,
Referanca_ =

MECRRSES

ANED TODL MEALRE MAWDY ROD

FULLY ] uusmrn -

POPULAR MECHANICS




Now YOU Can Lick Any
AUTO REPAIR JOB!

w IN LESS TIME=WITH LESS WORK

B

DL

MoToR's New Auto REPAIR MANUAL Eﬁg%dﬂvgntﬁsﬂuwgﬁtdzw
Hil amn

o ANV part ot Y carl o el (e

L1 1 Ty, and technica

Topa. sehools e:-lg::whcm, thousands

Nﬁ auto repair J::;Er '}'SHtWAhUuFlIE: of auto servicemon,

& u've got Mo 's J" i -

REPATR MANUAL! YOU can ro- o 00 200 vourielt what a won-

pair anything from earburetor to I MoToR's A i :

e s il Ky Ty dgrback M/ToR'y Aute Rapels

ﬁnfh:pquﬁtkﬁ;d?;ﬂ—d:kdnn“ndt;tﬁﬁﬁﬂ for 7 days! Learn first-hand how
jt ean pay for ilself the first few

Clear, Pictured Facts on Every Job
on Every Car Built Since 1935!
MWearly 200,000 servies and repair facts

Clear, illustrated Instructions lend 50
you step by step. times you use it. on all these makes:

To make such an amszing book American Ford Oldsmobile
possible, the engineer-editors of s 0 MONEY Bonlem Grohom Ovarlond
MoTolt d‘!.ln.n:uzina: c;llecbﬁd and :u'u‘urn :udln:h“ Fr:twd
“hrole down" 160 official factory ] . L ustin upmobile orce
ghop manuals for you, spotted all ? Ba! FI'H Emmatllﬂl EUI;II:" tnfgrm- Hlmw

he wital ir i i ; : adillac & 5a ymauth
:-11;%1‘ Ilinve-rtil;al.;tll- i%nafﬁrm;EEZryi?E Just ml'rul‘.l:!.:'ﬁlupnu Be'luw-m:!hﬂu! Chevrolet Lincaln Pontioe
to ONE handy, ensy-to-understalil  apase vour bosk, piy hom nothe Cheysher  Lincoln Reo
b brings your book, pay him hoth- Cord Tephyr Studebaker

ing. I:'lr:s'r. make it show you De Salo Mercury Tarropbans
what it’s got! Unless you agree Dodge Maosh Willys

Over 600 pages: Including 50 pages of car-
uretor text, charts, lllustratlons, covering
all models, Over 450 charts, tahles: Tune-
up Chart: Valve Measurements; M'Egr:s-
gion Pressure; Torque Wrench Rescing;
Starting Motor; Enging Clearances; Gene-
ratar' Cloteh A= Brake Specifications; Fronk
End Meosurementa, ete., Engines; Elestric,
Fuel, Cooling, Lubrleating Systems; Trans-
missions: Universals; Front Bnds; Wheels;
Fenr Ends, etc.

No Other Manual I'I" It! this iz the greatest time-saver
Thiz BIG book=—over 600 pages, and work-sever you've ever
814 x 11 inches, bound in stundy  seen—return book in 7 days and
fubrikold-brings you nearly 200,000  pay nothing. Mail coupon to-
gorvice, repair, adjustment, re-  day! Addresa: MoToll Book
plancernent, tune-up facts on every Department, Desk X111, 572
car built from 1086 to 1942, More Madison Ave,, New York 232,
than 1080 cut-away photos, dise New York.

Same FREE 7-Day Ofifer Applies on New :
MoTor Book Dopt., Desk X101, 572 Madisen Ave., New York 22, N. Y,

r mechanies, truck spe- Covers all g Cascline Rush to me at once: (check box E'pfm!te hook you wantl.

Englnes: Diesels and Hessels MoToR's AUTO REPAIR MANUAL (formeriy "MoToR's
Ehop Manual™). If O, 1 will remit §1 in 7
luz 3fc delivery charge

Fa
ﬂu#l.a, uenéca stsﬁtéutﬁaf
et owners, Covers 73 mani. Fool Sysiems, Gover- Fao i
job on E':‘EHY truck made nors, Lubricatlon Sysiems, dave, n;-;:.i 1 monthly for 4 months,
since 1936! 1400 pictures, 900 pitiom Sysiems, SHlariers, with final parment (85.35 in all). Otherwise T will return
nu.ue;&aw.oue facts. Used by tnerators, Clutches, Teans- book in T days, (Foreign price, remit $7 cash with order).
Armed Forpes, Warrnnted 80 missions, Axles, Torgue D= MasToR's TRUCK REPAIR MANUAL. (Described at lefh
g B Mgy TRy B TR L s el I e b ) If DL, T will remit 82 in 7 days, and $2
' n + B
Brakes, Steerlng, oto. s, monthly for 3 months, Plus 356 delivery charges with final
(5835 in ail), Otherwise I will return book in 7

£, 8ize 81511

Ofered on same FREE 7- payment
Day examination as  Auto I dave. (Forelgn price, remit §11 cash with erder).
Repair Manual. Check box A
in eoupon at right. e

Hame

Address
City State
SAVE 33c! Check here 1T em‘lwlu%:ru]] payment_{check
@ poy 3bc shipping

m Publishied by MoToR,
' ndin utomo=
tive Rusin Az, or money-order) WITH coupon,
‘assure Elsh. | costs, Bame T-day return privilege

MoToR's manunls Assura
standatds of repair work. ramp—re—y o E R
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Jﬁ Get This Handy Kit!

1 Kephir damages) I'llrl1111rr! surfaces with
nw nrﬂrtlml h Ennh-lm anyone o

y
mn.ulrmal '.'ﬂ.blll.l'l'. IEI!LI-
irniture | and . cabinots  look hew
 Every home and shop noeds Lhis pos
I'll.idt“'llll"" [ 319 FPays for iteelf over
an aver

e j.m:m'ng Ersult&—lﬂs.r to Use

IN MANY BRANCHES OF lr

Bk -""F-';"_'.'-r

AVIA'I'IOH

1erwlle  fillEh
L of lifeime.
wE Bupplied,

AMERICAN HOUSEHOLD BUREAU
Dept. F, 520 N. Michigan Ave., Chicago, 1l

Postpaid

“tunity in aviation, IF you have the right kind of

rraining. You can get such training in beautiful
Miami and build a career in one of the world's what E"er Mason wa nls
fastest growing industries. Choose the branch
of aviadon in which you want to make your g We have Maszonic books and lodge sup-

success. Embry-Riddle can train you for an plies for Blue Lodge, Chapter, Com-
important, big-pay job in that branch. Check, mandery, Scottish the, and Shrine.
fill in and mail cnupunATDNCEfar 24-page OUR RITUALS ARE USED THE WORLD OVER

ble information. 't delay. Zend for free catalog of books and ritunls for Masons, Odd
Bosikles of vabud ::’,,.. tion. ans sy | Fellows, Knights of Pythias, Knights of Columbus, Elks, etz.

EIRA A. COOK, Publisher, P.O.Box 796, PN, Chicage 90, I11.

School of Aviation
MIAMI 30, FLORIDA

T S SN NI S SHED SN SN SEED S S —— -

D?-nn of Enrollments, Dn,-p! '5‘-1 Please send me MNow 2 NEW EDITION
{14

rmation abour avianon mainmg at Embry-Riddle. FEATURING TOOLS MADE OF WOOD
O Insrument Technician O Aircraft Mechanic Loig " sekabon—gt § 00w
H RD‘dEn Cmnr:ingén'nms O Link Instructor E:;',?:ﬂ.'u ol ;S-:n!l;'?u;tuwjh%ﬂn EE:H;I!._—Itr:E}:r
rafting an sign il presaes, sanding machis realar,
O Aircraft Engine Mechanic i From” 01 oy ReInE FAehine, mAd other dia-
[0 Check here for derails of ALL available courses Suaioud Tty Lk ores, ary- I-ﬂ-}."::'.::f.'l'ﬁ new

faltow  simple Imr.ruu:'tml_-'l diagrams and phoe
NI.ITI!......................................................... s e ma s aa e ESETRyHLE. 1,- SUFSEL D to date, efmelent
MAChinos That Wil &0 8 good job foF you anl
save you Rpime, hord work, and many dollard.
Semd £1.25 for "Forty !"ll'p‘-{'l‘ Tonls You Can
Make'" today or order on jastal card and pay
posiman on ilqlb"ry l| I’hl" M U5 H5. A, Your

money hack If not s

| POPULAR HEI:H!HII:S PRESS, Degl. 434, 200 E. Ontario St Chicago

ATENTS 0 LP Say you saw it in

AND TRADE MARKS = OPULAR MECHANICS
A '"0“5‘0- .\ / ATENTS Protect Your ldea: n.

Registered Patent Attorueys Since 75
securing FREE my "I-'EODF

L icaki 1] i
Write for Free Book and “Certilication of Inventlon™ larm ﬂF INVENTION" folder, Ereeptional Personal
427 SNOW BUILDING, WASHINGTON 1, D. C. Service, Exeellent References. Established 19086,

= E., E. VROOMAN, 71 Woodward Bldg., WASH., D, C
LEARN M2Kine GARTOOHIIE '
MAHIHG

IN SPARE TIME = by Easy .
11 pilznd that Iu 1 Llnm:l l'.r im rrmhrru r:t
Bame EFMT‘ m-il I\-l e i e [

Ot Our w’m
nie Eﬁnmp, i F'In'r' Fo |Irrn * niSirange AB Bt Sceems,
“=Tho Ncl hh-nrn arad many others, Enm while jenrn-

g, Send 1o for I:I.rl'ur- Chu.u (o test pour abiiity).
and fall details.  (Sia

THE LANDON snnnnt. IIII mlmi Bidg., Cleweland 14, Ohin

Farmer Member Examining Corps U. 5. Patent Olfice

| CARL MILLER, Registered -rtlllnfﬂ-'florlr:r

Delaye are danger and may be to Ita -0 Columbian Bldg,.
ooELly, My perfgfml Betvice sm‘ﬂ wun:sp:uhn;’nl my 'I'E-ma mu{m or, ul L F- Raﬂdﬂlﬂh, mwuhlﬂ:um D. C.
prompt actlon, strict sonfidence, and A you prefer to read my booklet Arst, Please pend me noe, fres of your 73

minimum of expense. [ suggest that ,ﬂu. the ol '[,I.MIJ.BCI Soupsn At onoe. I m“ at E
send me a model of drawing. of sketeh send my ° - ‘Record of Inventlon” form. | Pase booklet aod ™ Record of

drgeriptlon of your Invention, and eaArs expericoce a8 & Reglsvered
IILDU I will make a search and report ent Attorney.) | B S R R

A PERSONAL CONFIDENTIAL PATENT SER VI E— R

J2A POPULAR MECHANICS



Let HOME MOVIES Help
You Learn

RADIO

ELECTRONICS.. . COMMUNICATIONS

Faster.. Easier

DeForest's Training will pre-
F;m you quickly, thoroughly

r a GOOD PAYING WAR
JOB and an INTERESTING
PEACETIME FUTURE in the
great Billion Dollar RADIO-
ELECTRONICS FIELD. We
train you at home for these fas-
cinating job opportunities, with
the help of one of the most ef-
fective, interesting methods im-
aginable—instructive MOVIES.

P ) =

—_— =

1531-37 M. Ashland Avenve

We provide you with the kind
of training aid that industry and
our armed forces are using so
effectively—the kind of training
that some predict will become
one of postwar's most effective
methods of instruction. You get
this cutstanding aid-to-learning
MNOW—right in your own home
—with DeForest’'s Training.
Send coupon below for big free
book. It gives complete facts.

I3 FASCINATING
EXPERIMENTS

Build and operate SCORES of
fascinating projects at home,
such as a SHORT WAVE RE-
CEIVER, an ELECTRIC EYE
CONTROL, an AVIATION
BAND RECEIVEH, etc. De-
Forest's handy " Block System'
enables you quickly, easily to
reearrange your parts to buaild
many other workable onits.
You “LEARN BY DOING',
athome. Mail coupon prompily
for facts about DeForest's
Training—and the many grand
opportunities today in RADIO
and ELECTRONICS.

Chicage 14, U.5. A

o —
s

YOU WORK WITH THIS
GEMNUINE
DaVRY PROJECTOR

But that's not all! Besides (1)
instructive HOME MOVIES
on Radio, you ger {2) 90
modern  looseleal  lessons
prepared under the supervis-
ion of DR LEE DeFOREST,
and {3) acwal Radio experi-

ence at home with 8 kits con-
taining many standard RAD-
10 ASSEMBLIES and PARTS
—magor bome-traiming  ad-
vantages o help vou get a
real working knowledge of
Radio quickls! DeForest's
Training prepares you well!
Also oor effective Employ-
ment Service helps you get

started! |

BUY 5. [N = l
WAR BCIHDS

_.—-
-

[ W |
LET THEIR EXPERIENCE GUIDEYOU "™ oo TRAINING NG _\
| e d Ave L
A 431-37 N Ashlan = ;
| ] FUT e i Chico® m:m b “gﬂlzm" Y ./
Pleas® E0E O Yau"l “hll-'l o Rodlo
YOURSELF 1 gy " He Kits 1
. IN THIS besk | mey get YOUL Tl Sparatery e
' PICTURE | laining and R |_
1 s
P Heme——
i S
Radis-Elestranies Rulhar. Dr. Hermas A Bely— & padress —— Shaie AV |
ity, D, Len DaFarest su- sfln selled “Father ol Via- | — Do not reply # ¥ L
porvized preparation ol wol Edsestion”—losnded , CT— A aaEh
| DaFOREST'S TRAINING. < DaFQREST'S TRAINING. 3 - e ] ﬂfﬂ“ &“Pﬂ’”
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Heom
TRAIN NOW [N LEISURE TIME
BY NEW HOME STUDY METHOD

Mow i3 the time to prepare for Essential War Work
and a Brilliant Peacetime Carcer in Aviation. Ryan's
tested methods of instruction will train you thoroughly
= yot gquickly, in spare time, Mo higher education or ex-
perience necessary. A complete Aeronautical Drafting
cutfit e included with your training, at no extra cost.

LIFETIME CAREER AT BIGGER PAY

The alreraft industry needs Draftsmen and Engineers
Now and for the Big Tomorrow in Aviation.
Men who today hold ordinary routine jobs will
be important figures In the alrcraft plants to-
morrow. Prepare yourself mow., Send coupon
or Free book entitled “Mew Horizons of Op-
portunity.” To save time send air mail

LA LN N R R R R A ¢ O} § § |
Evan Aeronautical Institute,

4211 Lindbergh Fleld, San Diego, California.
Gentlemen:

Flease send me your FREE M-page book, "NEW HORI-
ZONS OF OPPORTUNITY." and [ull information on
R. AL, including cost of training, and job opportunities.

Ape

MEME. ..o errssrrmns s

HOW | STEPPED cuzlo a
Big Pay HOTEL JOB!

Without Hotel Experience, W.
Bradley Hall Becomes Hotel Man-
eger Increasing His Income 508

“When I enrolled in the Lewis
School, I was a Railroad Conductor, ‘
Shortly afterwards I went to work .
in a Chicago hotel. Within 60 days I was made
Superintendent of Service. Within a year I was
carning 50% more than in my previous position.
Later 1 became Manager of an Iowa hotel, and recently took

over the 'Y' Cafe and am my own boss. I have made
thanks to Lewis Spare-Time, Home-Study Training,” L

HOTELS NEED TRAINED MEN AND WOMEN

Thousands of Lewis-trained men and women winning suc-
cess in the colorful. essential hotel, club and institutional
field. They are making good as Managers, Assistant Manag-
ers, Stewards, Hostesses, Executive
Housekeepers and 55 other types of well-
paid pesitions, Today our Government's
vast wartime housing, food and recrea-
tional program swells the demand for
trained men and women, Opportunities
for Lewis gradustes greater tham ever;
their success has proved previous experi-
thoe unnecessary in this business w
vou are not dropped because you're ower
40, Good grade school education, plus
Lewis Training, qualifies you at home, in
spare time, rite your name and address
in the margin and mail the ad TODAY
for Free Hook which tells how you are
registered free of extra cost in is
National Placement Service.

Lewis Hotel Training School
RoomBX-385, (3¥th Year W ye hington 7, 0. C.

it HOTEL
HOSTESS NOW"

i ] wrifihy

WORKING

- On duty with the Army amd Navy
r-Fyter Extinguishers serve Amer-
b i noall parts ol the waorld. i
. home iront, too, le;.' J.u_-.'j.:.j.'.'-_-.__.
R. Eh:f;:il""‘* the nation against - crippling
] losses.  Businesses and institutions
essential to the war effort can now, under preforence
rating, secure Fyr-Fyter Extinguishers. After the
war, Fyr-Fyters will be available to ail.  Valuable
Fyr-Fyter Distributorships will then be open for our
cnlorged and improved line. Bend us some informn-
tion about yourself if you would like to be conmidered
for our post-war organizsation.

A THE FYR-FYTER CO.

Bopl. S0 Daytan 1, Ohia

NS
25

Local *“"Sftora Reute' Plan pays men ke
you big money—steady |—in wholesale businees of
your own, Mo car pecesgary.  Sell Vitaming to
stares of all kinde. New low retail pries, 7 for
T, opend vast rich feld, Handle thiz sales-
makor, plog 2080 other quick profit ftems. Many
nathonally  sdvertiesd.  No  experience nesded
Amazing lfacta FREE, Write TODAY!
WORLD'S PRODUGTS COD.
Dept. 10-L Spencer, Indjana

PLASTER COMPOSITION

INDIAN CHIEF STATUE
$2.98 23% INCHES HIGH $2.98

WYANDOTTE STATUARY, 17014 Toledo Rd., Wyandotts, Mich.

BACKACHE,
LEG PAINS MAY
BE DANGER SIGN

Of Tired Kidneys

If backache and leg pains are making you missrahls,
don't just compluin and do nothing about them. MNaturs
may be warning you that your kidneys need attention.

The kidneys are Nature's chief way of taking excess
necids and poisonous waste out of the blood. They help
moat people pass about 3 pints a day.

If the 156 miles of kidney tubes and filters don't work
well, poisonous waste matter stays in the blood., These

ond may start nagging backaches, rheumatic pains,
paing, loag of pep and enérgy, getting up nights, swell

, puffinesa under the eves, headaches and dizziness,
n't wailtl Ask your druggist for Doan's Pills, used
successfully by millions for over 40 years. They give hap=
vy relief and will help the 16 miles of kidney tubea flush
out poisonous waste from the blood, Get Doan's Pilla,

POPULAR MECHANICS



Get inte RADIONICS now

Learn

e

How you can qualify as a Tecﬁmr.'mn in
the fascinating field of RADIONICS—
including Electronics, Television & Radie

Notional s alwoys In the lesd. As indusiry advances, MNational

offors troining toe fit, This was never more true than today.
Mationnl's training covers all phases of Radionies. You learn
by following fnscinating lesson assignments, based on praotieal
shop-laboratory methods, [nstructors give you the sume funda-
manial teainiag that you would receive if you were nctunlly in
the school, It's an amazing extension of resident school training.

TESTED HOME TRAINING
BY PROVED SHOP-FIELD METHOD

For more than 38 years National Schools has
trained thousands of men. Many graduates hold

top pozitions in hundreds of leading industries.
Unlike ordinary correapondent eourses, National's Radioniea
Courae i3 based on shop-practice, shop-tested, shop-routine
training, adapted to Home Study. Replacing dry text books.

Out of the War is ecmerging the Age of Elec-
tronics, with immediate opportunity for you fo
enter America’s mew Industry

*Radionics is a general term embrac-
ing Industrial Electronics, Television
and Radio. Electronies for harnessing the
forces of Industry, Televizsion to bring the
world's sights into the home. Radio with
revolutlonary improvements—these are developments
that econstitute a tremendous field. You ean project
yourgelf Into this mighty field. You can become part of

it. You can earn good pay as a Radionics Expert, with
independence insured during and after the war, When
the war ends, Eadionics will boom even faster than
now, But you can't successfully enter this field un=
lega you have TRAINING. Let's apeak pluinly. You
have the desire and you realize the tremendons future

fascinnting Lesson and Experimental Assignments are pro-
wided. Instruetors esunsael with you. After the first few Les-
sons, vou are gualified to repair Home Radio Zets. Soon you
master Communicntions and Sound Systems, Before you rea-
lize it you have practical knowledge of the “workings'™ of
countless Electronics Controls and how Electronies is applied

to Industry. When you gpraduate you are gualified to acecept
a job that should pay substantially more than you are now
carning. This is a real opportunity for you.

of Radionics, DBut you lack training. So here's the
way to get into Radionies. Have National Schools

train you Fight in your home,

Maow uppnrtunit‘; Book, ol ohout
Rodionies, and FREE lesson muoiled
without obligation,

ESTABLISHED 1705

JT
: FEith
Muail This Cnupnn Today

-_l-l-lf

FREE RADIONICS BOOK & LESSON ¢

TRAINING IS BROUGHT TO YOU. Every day some

1“:" uF ALL A.EES new development o Eediondes takes ploce. Naiium'l.':: = I
inatructors are always on the alert to study ooc
TRAIN FOR new invention and weigh its advantages, The Course (] ::,Sn:u‘“LT:'::lqout".::‘"' RLE (Paste on & l
Radio Servicemen | reflocts this T N X | LO% ANGELES 34, CALIFoRMIA penny postal) |
atude et the latest first. TR J g :
Electronics E“ﬂln'” cun devols Lo this troining the sooner you gradunte. a':'d“:":l'm;["“ Book, Lesson and full details, past: I
s‘l.l["ﬂ- Technician The Course iz gesred to pour needs. You heep your ' ra ithaut sbligation.
1
Television Ex presont  job while learning. Many stwients, soon l
on n" after enrolling, earn extrn pay hy servicing oeigh- MAME l
Ha:hlm nmhl bors” Rodio Sets and working in estoblished Raodio ' ‘uﬂl
Bhops, Many students pre men who have aleendy l
EI'IuII'InII' devoisd vears to Radio and want o i.mnz'nw: thair ' ADDRESS I
:nmm"nl““m E philities by obtaining thorough tralning in the eniire
field +f Radionics, Do, regardless of your age o l
sﬂuﬂd Eﬂiiﬂl‘r oxperienes you can lncrense yvour pay and insare CITY. ETATE
vour future by enrolling. L G i e T e e S Sy B SO W
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DRAFTING
BOOKS

SENT FREE

ON APPROVAL

3 YOLUMES, BRAND NEW EDITION

Fnr m EN Cinly 15 minaten p day with thess Wik =
PDER B{H)RE can prepare yoa for =
Il'ld WU'M EH‘ ged drafting job. Drafting from sSmple

straight lines to important eomplo
plans, A step ot a timel Dallt sepocially
Tor leegipmers, [or men with ooly gpram-
mar schooling. Deafting room preeticoe,
PLUS ENGINEERING, mads ansy and
olear, 400 pages 0o toal dekim, over 300
pages on machine dedn, Includes ape-
cial volume oo blueprint reading with
JSull gire setua]l produetion bluspsinis,
some Hi"wA0", ma well s quemtion and
nnswer sheets,

Beginners or Experis

Wri tten ao you can ausdarsiand
every word, by well known eo-
ginrers. De Luxe modembstle,
washabie eloth binding, owver
1600 pages, hundreds of Bluae
prints, olnrts and diagrama;
prapres you for s good drafi-
g job im mechaznieal e
Bent for 10ilays” Tees wee if o
mai] eoupon imisediately.

Big Field » Big Demand » Big Pay
Competent draftamen are argeatly beeded in sl massfectioring lines
at BI0.00 o $7T5.00 & week, That's just the beginnine=—F0R DRAFTS-
MEN HAVE GOOD CHANCES FOR ADVANCEMENT. Plaasant,
{ascipating work, ensy to learn aod do, Learn quickly with these books—

epupon for o set and see for yourse]
A year's coneuliing service mow giren fo alf bugery
af this famous cpclopadia of draffing,

AMERICAN TE[:HHII:A.I. EGCIET‘I’
Vocatlonal Publishers ll nee 1
g —————————— L ———-—--—-————-
Amarlean Teehnical Soekrty, Dept. DELD, llr“-F at Sith 3¢, Chicspe I7, Nl
:hp.ﬁ 19 daye’ trisl, Brand 3New & volume set of “Draltsg o Mechioe Trades.'™
I puy the ﬁglwgcy churges only. I 1 wih, 1 may feturn books ks 10 days sod
deridp 1o keap them. 1 will send 3300 afier 10 daye iben

thi hi ‘M
i L it d Brand Sew sdltion

only $9.00 & month uniil 319080 tho kel pries, B puid.  Ban
anil Inshide Conralting Fervien Cartificata.

Nl gy cbjqapebidasiiasniiinnniing

FirdEEr A EEER TR AR R AT AR Ay
Addrens . id o A R e i
Ploass atinzh lstier aGviing sam nesngatlon; rmplu)-lrr & Rmig aid widee ARE ARE
of uk lmars oo business man = a selerence. Men ba service, also plense glve bosee

Increased production
means

More Johs for MACHlﬂlsTS

and bigger pay for men who know their work

This big home-atudy and reference course givea you the
practicn] facts on machines and methods you need to od-
vance in machine shop work. Take advantage of the other
man's experience as found in bocks. to solve your problemas,
increase your efficiency, with

The AMERICAN
HACHIHISTS' LIBRARY

2188 pag 2516 Miusirations
A “ﬂhlﬂl. hoams- 'It“#‘ courss and referance llbrary)

T"HI’ Hbrary ﬂl machine shop proccice was written for arien] men.,
Iiﬁ“:. wou the best mmethods for every kind of mpchine shop work,
iIL olly mxplain [nthes, drills, and other machine tools and thelr
operation, automatic screw muchines, speeds ood leeds, gear design
nnd produetion, 119 aml Hxtures, '|:l|'IIiD|t and die work, mecal surfac-
. Ele, eto. Plainly writien—rompletely Fhastrpted —the best kimnd
of [ fi] tIJ the mazhing shop man who wWanis o edvance himsall.

He money down—special price—easy payments,

I‘-——- -

EXAMINATION COUPON

McGRAW-HILL BOOK ©O., 330 W. &ind S5i, M. ¥, 18

Send me for ten days’ examination the American Machinisis
Litrary. If satinfsciory I will send you BL.BD in 10 days and
?3 G monthly uniil the price of 818,50 is pald. 1 oot wanfed,
Il retarn the books postpaid. (To insure prompt shipmamt
write plainly and B in all lines.}
Nama. . .. S S I e A
Hnme.ﬂ.dﬂr\en.................................,...,,.....
CHEr D BERbE, ¢y ) sn s bmsbah fpd b s mdndmn s ba e ssanenns
L L L T o

Momve of Cobipa T e o 8 1
L o 1

36A

e
¢ SR ¢

COMPLETE CONSERVATORY HOME STUDY [:L'Ili.i SES

“lann, }L"THDD.U' Histo of Music, Advanced Composition, Vales,
ublie  Helaool m-u,[ ?mlll:. Cornet, Trum]_‘--.l.. Guitar, Mardalin,
Anxoplians, Claris bance Band Arranging. Eor Treaining soul Skicht
Singing. Choral l'lmliun g, The only correspondence selios] teachin®
&l Ul emurses leading to the Degree of Bachelor of Music. Ask for
illusirnted lessons and catalog.

Glve SXDEIPIEOER .« .. orarsnmnncansiinbinnsriren BPE uaaenen

afpe
UNIVERSITY EXTENSION CONSERVATORY err oons oo St

a-m@ﬂ:z;— Aeproduction S5, HAND CARVED
“MAGIC* LIGHT CRUCIFIX
GLEAHB A anzr«ml:n GLOW BY NIGHT

I.!b?' us fvery by day—by niche,
Gm?i"m LEAMY A LAVENDAR

f -TWO BIG SURPHISE

GIFTS FREE roR ACTING
PROMPTLY — IDEAL GIFT., OF-
FER LIMITED — ACT AT ONCE

SEND NO MONEY 7= e

letter, * Plose mrmd H-rm:linrlhu nf'

your erigina] Hasd Carved Crogifiz

for which [ will depoait §1/67 lor ooe;

i mlaiﬂ!nrlnuuh:pul.-.qqp_

- W delivery, plea & frw conin pestal

b ehasges ™ 1T you send remillance with

N order, we will prepay akippiag,
l". fll'r:n. Avsid dipaelarmsar,

h SRIER NOW FOE TEE EOLIDATE.

THE FELMGIGUS HOUSE B0FT, PM
III 5. MARRET 37, cHICAGO, ILL

Eplendid oy portemties. Prepare mspa.re
l;nm:. La=y plon, Mo previois experience
, SO @ n wehieel edueation sucient,
Sehd :I'irr:I'rl:L oaklel “Opporiunitics in Pho=
I'I nﬂ tography’’, prrifvulars snd requirements
at 0 American School of Photography
1318 Michigan Ave.. Dect. 1358, Chicage, i,

Correspondence LOW AS

RADIO . ELECTRICAL ENGINEERING K X3

ELECTRICAL ENGQINEERING. GOt
irical field. Modern. Very understandnble. Theory maads saey .
Hlﬂlﬂ EHIIIHEEII‘IHG. Extrn fine cnurss W redio, publis address,

of wide slec-

1 b b=l el
—servaes man. resl veewin tebe techndelan.  Tolllos

OhL'!' lﬂﬁ. -t{:n-:nur-. farred parmant plan.  Eervieemen nrwdl:d By,

rae coqies of mohoal crtrlops, studest madasines,
FHE l- I M Cﬂl-“ EMGINEERING SCHO DL, Frankiin, Sitn, 'BD\K'? I.-EP' %!
« B G,

[Farmarly at Lincoln, Mebr..] WASHING T o

ELECTRIC MOTORS

Genernl Electric 15 h.:p,, 1760 r.pom.; 110 w.; Continu-
oun rnting; Stondard frame & base; Suitable for sawe,
grinders, washing moachines, presses, pumps, stokers, jig
snws, band saws, eto.
COMPLETELY REBUILT AND GUARANTEED
Order nowl 312.50, Ne Priority Nosded.

MHational Appliances, 4814 W. Vernor, Detrait, Mich.

don’t WORRY

Why put up with years of
needless discomfort and
worry? Try a Brooks Auto-
matic Air Cushion. This
marvelous appliance per-
mits the opening to close,
vet holds reducible rupture
securely, comfortably—day
and night. Thousands report amazing results.
Light, neat-fitting. No hard pads or stiff springs
to r.hafe or gouge. Made for men, women and
children, Drurable, cheap, Sent on trial to prove it
Never sold in stores. Beware of imitations. Write for
Fran Book on Rupture, no-risk trial order plan, and

of results. All correspondence confidential
Emﬂlﬁ- COMPANY, 158-C State St, Marshall, Mich.

POPULAR MECHANICS



AUTO REPAIR * REFRIGERATION * WELDING * AIRCRAFT
SHEET METAL WORK * ELECTRICITY * STEAM ENGINEERING

D0 ANY JOB . . EASIER . . QUICKER

Here is the HELP YOU NEED ...
Now and After the War!

a i h||l|.l are
AT LOW COST. '.IILIH
a | -

daya,
WO,

Tt
Here
i

_____ LEADER FOR
3 32 YEARS

SEND NO MONEY: We Ship Anywhere in U. 5. and
Refund Deposit Paid if Books Are Not Satisfactory.

REFRIGERATION AIRCRAFT SHEET

¥a new refrigerators being METAL WGRK
mnade, '\..n for yenra. AMillinos W e
O s "

Rarrvicdr,

hi g
'l.'*-.fl IIJ\. lI'II.

Greatest

— AUTO BOOK

"-'p-';.,"fi“ NEW 20TH EDITION

AIRPLANE and — '
WELDING Mnt‘erluls P warfd 5

e MNew Maoterial on Trans-

ELECTRICAL wl RlNG | missions, Trucks, Troc-

-.!-1",""'_"' IRl o N tors, Drl'esefs, Afrcrafé

I<|L.I=-}r'r'|: “Hnrid- Im-.k: myle, Giv EHQIMES

tiom l
SH EET METAL LA TOUT L'jhﬂ.'i {;.:L“JQI-”]U . Gm" Illus over & halt Mow with millions of ears needin

il lon coplies repairs and thowsands of men needs
#a.krwh shoet motal Inyoil wark so simplis of 32 editlons :_-u (L1 ‘II!;I'!'IIIIT r'-':ll'lt.u TIEI :'lmll”ﬂlu
el that anyone can bewm, Pablished to 3 of Dyke's have AR b Aubs Tl e Ll
help traln m PR ET I aover heirfore, Tracdd new 20ch  Edi-
I::‘Lll warl, Fnll:Ith:":lerl-'-m:|lrx1!'::|!lcr1c:r:;Iallxlt;hl R.I.I'iﬂ e Mﬂfhel‘l‘lﬂftc:? boan Aald. taa eovers all priieiples, construes
Il Ehe easiost, Thim et thin short cut 1o Lhe ol lio- Gives specifis ton, rephir,  acjusiment, [esting
cleRnest and matice all =hop men most have o e eations of old Lrullos nml. remelies lrl'I nll_¢ars.
besl paving sucTenaiull. and newer Frice $2.00
rart ef all sheet ¥ol. 1. Shop Arithmeetic CirH.
maetn] work, 1435 ‘_ I“rg'h:.:-_'ul'”i:-' e e L
Y 1 alms worked ot ol. Won  Geomeley, Ale
AUTOMOBILE P Bl Tolpemoesa . This big hwh;l'., a complete aute library in
BODY == FENDER BELER I [T T, i kR §1.50 one wolume, hos 1483 poges—4600 illus-
X exgialned. 83, trations and diogroms—weighs & pounds.

REFAIRS

Auto Bedy and Fender Repair g
CEREE e S END NO MONEY !  Mail Coupon
¢ lsoking nmewl  Auto Body and Fend R=

er
i G 232 11lustratd =
pvers methods. 14;’5,"“ e, in plain, sime ~ GOODHEART-WILLCOX €0., 2011 S. Michigan Ave., Chicago
ple language.  §3. Send books checked, C.0.D. T will pay postman, nlus few  conis

charges. If boak | . I wtll in 3 day
DYKE'S CARBURETOR BOOK  and you wili roruna meney paid yous o S8

O Shest Metal Layout. -&53.00

The standard fulde for a generation. New O ﬂ-l- l. Electric Refrigeras
editian DEPAIE -.ru:rne tune-up, - lgnitdon,. —  Hem L.iica.a, . i O Ebect, Mouss Wiring. ., 52,50
enPhuretion., ump, vilves, otc. 244 g Mndr:n Werlding | [l Dyke's Carburctor Book, 53.00
pages. G40 l ]u::r.n. ans.  84.00. [ Dyke's Au [, L d L Body and Fender Hap."' 53,00
i: :.Imli‘“ 1‘|Lll:ll.t Metsl. . . §2. Shoo Mathematics 1.80
| Airplane Welding . .53 Volume 1 . 5.5
BAILEY'SHANDBOOK Thm ’1“,'_53"“'“'},",“‘1"'},“',1““‘.’1{,_&3}; L Bailey's Handboak ... .33 H valime 2 1225 531.50
for -cuuum.u Marisic jid Dicsel Enginesms and Biraman; The oi nonk 11 Femittance accompanles oeder we will all & charges
neided Iw n'Tt timees nad candidsies for Ricense. Pockot size. L uneler Bame return peivilege. et i

pages, $2.0

GOODHEART-WILLCOX CO., INC.

¥ 2011 5. Michigan Avenue, Chicago
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110,000

EMNTRIES

1800
ILLUSTRATIONS |

erineEs all thd

most commonly
used words, eelected
from WEBSTER'S NEW
INTERMATIONAL DIC-
TioNARY, Second Editlon, “Ths
Supreme Authority.” 1300 pages;
£3.50 to SE.75, depending on
hindings. Purchass st bookdenlers
or direct from publishers, Wrnite
for FREE Quiz and Picture Game
to G. & C., Merriam Co., 404
Federal St., Springfield 2, hlass,

DRHFTSMEN
 NEEDED

et Industry 1a clamoring for
p—— = more draftesmen for the

job ean't stort until plons are
drawn. Buildings, airplanes, mochines,
guns; tonks, bridges, all start on the drafi-
ing board, so it's no wonder thot every good deaftamon
has q fine job. Yes, more draftemen are needed NOW, The
pay la good and the opportunities for advancement great.

Learn at Home in Spare Time

Begin now to turn spare hours into money, Be a draftsman,
the connectling link between o meachanic and an engineer,
Enjoy the wonderful opportupitiea for prometion that exist
now. Mo experience or artistic tnlent s needed. You don’t
hove to lenve your préseot job while learning. Use spare time.

o S -

Ameriean School, Depl. DDA4S, Drexed Ave. af 8th 5L, Chicags 37, I
Gentlemen: Send me FAEE informatlon covering speclal teain-

ing In suhjects checked below, Mo sbligation on my part.
Drafting and Deslgn O Electrical Engin

i for Men and Women O Dviesel Enp_t:;nﬁrh‘

O Cost Accounting for O High School Courge

Mﬂnul‘.:turll:'nh it DEilnlt!:l

Architecture and Bulldin hanical E

B Automotive I.umineerlnﬂﬂ E &:ﬁﬂ:‘;ﬂ iy n&tnmﬂng
Hnualnﬂn Management o Ehip‘buﬂdlng

Name

Address,

TALK HEW PLASTIC DISCOVERY
far -y, TIGHTENS THEM QUICKLY

[WAIT4T] Apply 1+ Yourself—AT HOME

Now—in a jiffy—yon ean make loase, sH B
F!‘H’fﬁ' dents l|_'|'|'qu1:|| i it gnter and eomfortol PI? -
mpply amazing ne W o *"Gum Grlpncr"ld.-. tal
liner. Squecreon 'H.I.
Eoforevenknow " i
APASTE 1'1.:'.\.'[]-} I_'l UI{ i'.-jﬂ: Can be eerabbed or wash -"|L
Omaeppli In._l me.] asta uptod months—or nocoet. It 8tastcless.

F t Ceneroun size DENTAL PLATE

ﬂ!nlnn rincloded free aof extrasost
with ench order, Cloanses dental
Fl-xbts wtthuut braaking, '||.'lr 11 mak fade or harm the denture.

Send N;dnluney ! — Test an-_'.f ﬂuﬂ: R's,{'é

Bmdna.ma W'hﬂl‘hpﬂ-l: Mge Arrves 0
With the poetman - 1 nat satished 1005 , oo

B D L e o, L L e U "mf

with order, wo pay the pestage. Don't wait—Write

WEST LABS., 127 N, Dearborn St., Dopt. a-T :,chtnn

Hl[llllmw EWNINTED

e

Semd. Ih.-w:vn Fadio Code st hoome or
ar propare for higher proficiency and
pracileal syslem used Lo train-
] 4|¢¢-|":m1.- Thousands of opr-
'||'.|||| for FREE book.

CANMDLER SYSTEM CO.
Dept. 5-M, flox G2H, Denver 1, Galo., U.%. A

A SIMPLIFIED ART ANATOMY OF THE HUMAN FIGURE
by Charles Carlson, The book

re talking abouti One of the
most informative books of (L& Iﬁ'u! for bmls :tuuunl[ ard
l

fessional artists, Charfd. moles, nnd over : E’-‘I'._:l‘dnnn ] IHIWF

E

i of the hody aciion.
detalled studies of every I'; r LA o
B HOUSE OF LITTLE |unu:. 158160 Fifth Awe., New Yark

KEY "woesoncor

ELECTRICITY

® AUDELS HANDY EOOK OF ELECTRICITY
For Engineers, Electricians, Students and all inter

ested in Electricity. A quuk simplificd, ready

$ A HANDY
Sle 4-==“1' refer cn-.:c gu.n_chnmpL:'LHmmw:u

cal information, Easy
':n umlnl.:r._-l,ldnd A reliable aue
thesity and 3 handy helper
that answers your q:usr.ms.
& INSIDE TRADE
INFORMATION ON

The Bules and Laws of Electrics
i n}mM;mtmanc,cr‘Mmhlmryu
A.C.and D. C. Motore=Aromae
ture Winding and Repair="Wire
ing Diagrama ~House Ligheing =
Power W {crj ing~Cable Splicing =
¥etora~Batteres~Transiormers
o Elevators = Electric Cranes <
Railways~Bells~5ign Flashers~
Telephone=~lgnition~Tadio Prin-
ciples~Refriperation=Air Cone
ditioming=-0] Burners—Air Come
ressors~welding, and many
Mo <.1]:rn fdr-phmrs:nu exphined s
Yol can Understan
1340 PAGES T ot thisassistance for Fourself, simply
2600 ILLUS. £llin and mail the FREE COBPON below.

jiffdssanuNiFiEsEEEE ll
THED. AUDEL & Cﬂ.. &% Tﬂl 23rd St

unsn FEnd me ?"'”“m";."al wrill mend

Yark

il [{ inatio
iyl 1 ‘i"a:;fri'f‘.a“ﬁ":;m{'nlruumuu
'I'"t ruturn il

READ FOR
PROFIT! [ Rete

AL

Soy you saw it in FPopular Mechanical
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| HEWD, son.
SPENDING THE
EVEMIMG AT YOLUR
WORK-BENCH A%
USUALT

IT SAYS THAT MOUNTING BIRDS ||~ =
AND AMIMALS 1S A GREAT HOBEY r IF TS AS INTF_R.Eﬁ'l'IN’:I
FOR THE MAMN WITH A WORK-
BEMCH—AKND "

| comE N, DR, || WELL, 50K, | DO KNOW

| WAS JUST THAT THAT SCHOOL WAS

BEADING THIS || TEACHING TAXIDERMY WHEN
AD OF THE | WAS YOUR AGE—THIRTY

NORTHWESTERN || YEARS AGO. | OFTEN WANT:

SCHOOL OF TAYIDERMY. || ED TD LEARM IT MYSELE

AS IT SOUNDS, ' AT

LEAST GOING ‘n-:;- IMWEST L

CATE. AMD | COULD SURE

USE SOME EXTRA MONEY

RIGHT MOW —AMLICE WANTS

A HEW DRESS AMD _r-"
I'D LIKE A NEW
S5ET DF

7 CUESS 1'LL ASK. DAD

MOT SO BAD FOR
A BEGINMER. THERE'S
A LAMDP THAT WILL LOOK
DAMDY IM MY DEM.

1M I-_ﬂ\."'H
h YOuY

)

K ey BOS, You
CERTAINLY DID
TAKE UP TAXIDERMY )

1 SURE DD, IVE L
MADE AMD SOLD A
BUMECH OF BOOK-EMDS,
MIRRORS AMD S0 OH
TO HUNTERS FOR

THEIRZ DENS. AND FUNT
5&? nm TA!LHEW'S

‘—j.q Iy THE WORLDS y

5
¥ THAT $QUIRREL BOXING
CROUP 15 ONE | MADE
FOR GREEN'S SPORTIMG
GOODS STORE FOR A WiN-
OO DISPLAY., &0 FAR
THIS MONTH I'VE BOUGHT
THOSE THINGS | WANTED,
AND MADE MY \WORK-BENCH
PAY ME AN EXTRA 68—

EsT, DiDN'l;}I

»,-‘”"ﬂ_

|| MEN, BUT MOUNT MY BEST
CMNES FORR THE DEM HERE.,
WHY DAD, | NOW CET TWICE
A% MUCH FUN FROM MY HUNT-
ING A% | USED TO, VOU wWoulD
TOO IF YOU LEARNED
TARKIDERMY. J— s
IT SOUNDS
GREAT, 20H,
WHEMN DO |
START ¢

Fu n-Fascmatlon-PrOft

Be a Taxidermist. All Secrets Revealed.

Save Your Hunting Trophies

Mount (st oxpertl valunkle gameo-birds,
-n‘;iumnﬂt ¥ Eame- yﬂ.:r rﬂ-me-n B them just
like Rife, That 1s T4md=rm

Learn at home by
mail. Decorate home and den with nature’s art.
Make undreamed-of profits :|1;| spare time, in

our shop,  You can.  Will fin fame s o

17
irinast. ln.w.-nLl.guh. {ml coupon MNOW,

Fun With a Few Loads

Yea, war makes shot- ﬂ: ahellu penree, Pt Just
a few shella obinin o few ks, and with taxi=

‘ ‘“’“"I‘;I} o will have the mn.dpat. hunting season
s axidermy is fine bevond description for
# men and boys. Be one of our 300,000 students.
We invite young men, bova, vouths,

"Eat your Trophies and have them tog™

Mail Coupon

eard will da. No ub!lmlﬁnh nh your part,
'I'ha utiful Beok, with hundreds of entrancing
Plctures s Free. Dnn miss your Omly Chance Lo
this remarkable book l‘-‘m and Postpald. Writo
day. Btate your Age.

Northwestern School of Taxidermy
3378 Elwood Bldg.

Omaha, Neh.

NOVEMBER, 1043

Learn at Home
Wild Game Not Needed

Efl.: common apnﬁumena- equireels, H.Iiblttu
eons—avan froge.

useful m'tllgfn like thise shown here, Moont

them in human and bumorons positlons. This 13

craft and novelty taxldermy, It's fup=—and

profitable. All inclwded in bur unique lessons.

It's marvelous. Write the uchmﬂ Is minute.

BIG PROFITS 1o Space Time

Many students enrn Frain 240 to 875 monthly
In gparo time. Some earn thowaands of dollars
each year, 8 HEIEN hnuu thdr tmphlna to ba
Mevelty groups for b m

chan mndc:w r:ln.Lqm:;rum'

‘Tha lessons teach tanning h

Bole, frn:u leather: al n&ux m“‘

paldes  yon mgﬂﬂr WL
LEARN TAMNING
methods, Very pruiﬂ..h.hll.

Morthweoptern School of Tacidermy;
3378 Elwood Bidg., Omaha, Neb.

Gientlemen? Flesss pemd &L opes, fnl
A8=pagn book on Tazkdar

3
philowlon o oy sart” ol e b i




WORLDES
BEST

WANT AD
MEDIUM

CLASSIF] ED
Adverlisemenls .

Adverlisemenis in this secilon, 35 eenls per word, each Inserlion, minimum 10 words, pavable in !ﬂl'l-l'h.!l!l
To be insoried under proper elassificalion in December issne, copy nrmul:d be In sur office Ot h

December zsae on =ale November

FPopular Mechanics Magazine, 208 Ensi Oniario Sl.n-et.. Chleage, 1Minoks

AUTDMOBILES, MIDGET CARS

SEND £1.00 For :Im'ﬂ photographic cuts
showlng midgets, racing cars, speed boats,

spaed i [ clt change gear boxes
for mﬂ“ rrl;\'eran i LrAns lon  for
:lgdnpl‘.nnu and under, and price

el R&RM!: Co, rt M. Eoof,

Box 546, Anderson, Indians.

T EXTREMELY Simple method of high
rate battery charging. 10 to 150 ampercs.
ﬂuaze and service statlons can mssemble

from torlals in_ stock, Eus slrnnle
ﬂ.ﬂﬂ. Earl Cliftord, 585 20th 8L,

I.Iill.m[ Calif,

1943 ]GNITIGH Bupercharger $3.50,

Quick starting, mileage. pep. EG Bales
Mig. Co., ﬂunfnhu HE.. New ":’nﬂ:.
RENEW Car batteries inexpensively. In-
structions $1.00. Popular Service, Racine,
W isoonain.
THIE Victory gasoline economizer will
increase r mileage on any car, bus or

truck to 31% or botter, Send 260 colns for
camplete detailed instructions, diagrams.
m  Advancemont, O.F)0, Box 674,

Hew York, N. ¥.

1004 MBTORIBTE Moeded to ms.i:uIn;
saving test |F to. 30% savings, For Iree
test offer write Vacu-matle Carburetor
Co., TELT-843 W, Btate Bt. Wauwntosa,

I5. Beo our display advertisement on
page 184,

HAVE Gas — With “Mols-Pure,”’ — new
seientifie, Lnbnrutnr:.' tested, tablet. Usors
Feport mvl o 4%, Hesulis guar-
anlbeed. ﬁnctage tremts 140 %nna.
Liberal aupnir Free lilerature, Lot =
Alds Btatlen, Omaha,
yggm:u

AUTOMOBILE Hacing book, Afth edi-
tion. well illustrated. Instroctions om
building bedies, Irames, englnes. Ford &
and B conversions. lans, AAA rules.

ciflcaticns., RM&EL‘EI‘ rnclr.u: Indlanap-
olis cars. $1.00 postpuid, $1.16 ©.0.0. Fn
Kuns, Dept, 47, Mudisenville, GLRCInnat,

PROPESSIONAL Midgel racerd, fmoblor-
seoctors, midget ears. Parts, plans, Hond-
book catalog—50 111ustrut'luns Inns—Die,
Midwest, 2557 Charlestown, Toleds, Ohlo,

AUTD BUPFLIEE AND EQUIFMENT
TWIN Mufflers, Californin combination

set W-B, inerenses power, saves gasoline,
besutiful deep tone, black finlsh complste
£20,

Ciymerite finost nl.umlnumhrl-:bcms
fAnighed oversizes of semi W

$2.50 each. Clymer spotlights 54,75, Wew
genuine A-C billt Cico spark plugs. orig-
Ina]l bowes Model A Yy, also 18 mm. 4be
onch postprid.  Motor scooters, Catalog
'I:Eél:“ Clymers, 307 W, Pico, Los Angales Ia.

‘_WI-‘.'IR-LGJ'LS Turbinator, &3, gives sur-

il ngly waing economi motor per=
armance by spinning and 1'B.mrjzln; ERT-
buretor mixture, Wrench inatalls 15 min-
utes. Glve suto make year. John Hanley,
56719 Lornine, Delrodt B, Mich,

USED Parts *Funmmﬂﬁ} all cars. De-
geribe needs fully; immediate reply. Vie-
tory, 243815 l;uq_mnnn Chicago,

SUPERCHARGER For VE Ford,
conditlon, mig. by McCOulloch, $50.00. Box
1344. Lake Charles, L,

OFERATE Cars, trucks., braclors, en-
gines with wood or coal gas, 1y price of
mu’llhr extensively used ln. Eurnpe, ﬂum-
plets detalled Information $1.00 F. AL

Huarrls, Weathy, Wisconsin,

PLATING Ouifits for aulo partz. Con-
nect to & battery., NWo tanks used, Freo
partieulers and roafs.  Gunmetal
Ave. J, Decatur, IlL

AUTO TRAILERS
£1.00 Ench., House, spart. camp,

ut‘l]j l.'l'l!ill‘:rﬂ. Catalop 10c. Jim Dandy,
. Wausau, Isconsin,

40A POPULAR MECHANICS

MOTORCYCLES, RICYCLES, MOTOR-
SCOOTERS AND SUFPLIES

MOTORCYCLE Book—102 page manusl
“guestions-Answers'’  complete  servicing
inlormaetion Harlews, Indians, Hendersons,
Bervicyeles, Villiers Including war models,
£1.10. "Mumrmlhs:s Wor hup“ §1.50.
“Two-Stroke Maotoreyeles'' §1.50, *"Histor-
leal H-:-bu:rc:tclmg Pa{:l.a" SL.00, “‘Automo-
bile HRacing™ 10, *‘Modern Motorcyele
Mechonies an.d E ed Tuning,'' 435 pages,
care American, glish motoreyeles §2.50,
with drowings, specifications 'lj‘ 5, .ﬂ.:ﬁ
Jeep, German war motorcycles £3.00.
mtmld Gltrmm 30T W. Pico, Los An-
geles 15

B'I'.'H'LD Elﬂ.‘l,r]c hl:!.'l.‘.].:

BrE, Wweldl troled. Plans 1.

Imuss, 1369 1M:r! Plttab'u.rEh Penni,

100 MILES Gallan! Motor-scooters, mo=
toreycles, Whikzer bicycle engines, midget
sutomobiles, gasolineg engines, MNo prior=
uf necessary, Full information, prices.

ustrated catalog one dime, Clymers, 307

W, Pico, Los Angeles 15, Calif.

BUILD 5§ Different socooters, 3 wheels
slde by side. Midget, trailer unic I, mir-

Mo chains,

eoaled engine, oic, Large manual $1.00,
INustrate clreular  10a, Craflamann
Books, Hox 1161-MP, Milwauker, Wis,

HAVE CGasoline. build n motorbike ch-ap,
Send 25c lor complete ploins, Motorbike
Bervice, 2108 McLean, New Albany, Ind,

" "RECAFP Motor-scooter tires. Information
folders 10c. Gkrml.'n-. 307 W. Pico, Las
Angeles 15, I

WHEELS And 1tru for molor sconters,

A.C-D.C. Welding rod mt:lnnufnrmuh.
Cont different size wire, Material cheap,

bought anywhere, No priorities. Quarans-
t',:oa”tw-:u dollars. B, Warland, Manton,
mlif.

ARDC Welders wanied by the thousands.
Learn with 516 page lessons manunl, Over
B0 how-tg-do-it otos,  §1.00 coov.
Money-back guarantee. Hobartweld, Box
M-1134, Troy, Ohig,

NEW Model cleciric welder 110 'l.'nll'.
ne-de: will weld all metals; easy
mae: [ull directions. Complete with p{lwu'
onit. flame and metallic are attachments,
mrmua. I'ILIIM ruda. mask; mll for §19.98,

od by the nav MBMarvel Electro Welder
EJE. Co., 193-AY Center Bt.. New York

BUILD d.e Arcwelder w:thnu':. rumnd--
ing srmature, Plans §1.00 each. 35 o

-.mpern fram wvehlcle motors, tluht plnm
ﬁ putomnobile starter-generators.
ﬂnem Club, AB-2432 M-Mart, Chicago,

ELECTRICAL SUPPLIES, EQUIFMENT

FOR Motars, we];[en nerators, other
alectrical |tems, uhm;, B47
LeJay Bullding, Hlmﬁe&nalh

TELECTRIC Pencil: Wriles-engraves all
metals. S1.00 c?m!pnid_ Beyer Mig.,
4515-H Cottage Grove. Chicaga,

MACHINERY, TOOLS AND SUFPFLIES

MICROMETERS Cleaned and adjusted
Lo give you correct messurements, S$1.00,
Niail all makes fo Mlcrometer HE’DB" Serv-
jee, 4424 Mill Creek, Hansas Cikty, ha,

Bicycles. parts and tires.  10x2.7% whesl DIAL Indicators for sale 88.50 C.O0.D.
and tire -bearing, 8,95 Send dime | For defense shops or machinists onl
for liet. Cyele Transport Co.. 1241 So. | Write Amity Products, Bax 1A, Wa
Michigan Ave., Chicagoe, Illinals, tham,

BOYS: All bicyele repaic secrets fe= HE[:LAJH Dull and broken drills with
wvealed. " Bleycle Repait Manual” 65c. | Nu-Way_ Drill Grinder, Clreular free,
R. G. Klauser, Shelbyville, Ii0, Tractor-Lite MIg. Co., Spirit Lake, Iowa.

PLANS, Druwings, specifientions, in=- ETEEL Beam trommels for draftsmen,

structlons for batldin
scpoter complete §2, For clectrically
driven bicycie §1.50, Fnalns.l.i Clymers,
07 W. Pico, Los Angelea 15, Calil.
FIETONE All sizes for Horley-Davidsen,
Duckworth ehnin 323y for motorcyels,
MeCenn's, 2104 Texas Birget, El Paso, Tox.

YMODERN Motorcycle Mechanles,' 435
pages, 200 (lustrations. Extensively cov-
ers—operabing, malnktefanée, and Eodm-
plote reconditioning. American and Bratish
matorcyeles, Involuable to motorcyele rid=
ers or mechanics, $2.50 postpald.  Michol-
son Brothers, Baskatocn, Capadn.

AVIATION

AIRCRAFT Drafuing, fundamenials, 28
project sheets, full instructlons, Home or
schoal, Elementary deafting prereguislte,
One dollar, Robert Brydon, Jr., 6156 City
Fark Ave,. New Orleans, La.

MR.'PL.H.NE‘.‘!- $185 Up. E:nd 251: '!ocr lat=
st war-bargaln catalogue. Used Aircraflt
Directory, Athens. o

attractive motor-

enginesrs, mechanica. Circular [ree, Clair
Cam . Box §2M, Blythebourne Station,
Brooklyn, M. ¥.

INDEX Hends for sale. WVery inexpen-
mive. E-L:l]v -two different divisions. Used
an sml]] athes, drill press. milling ma-
chi DE%} Make gears. hobbs, cotters,
ete I:r:.r nl:l:u'ntf' nnd durmble, Not a
toy, Tsed by defense schoals and hobe
byists. Write for free folder. Lunfa 1n-
%:x Heads, 2117 East B Bt. Torrington,

i,

FOR Sale—MNew and osed reamers and
mlltl.n?' cu:l.:rn—-nnl:- catalogued—Iurnish
F:rur at of remunu for prices. Write

45\3 lint, Mich,

NEW Coliper, direct reading. speeds up
defense work., chesp. Free |llustrated eir-
gf!;l. Factory, 811-G East J1s5t, Eansas

GHIND Drills | Tactary Accurncy 'I.:BI:I:E!'
E EZ _drill rludm% attachment 359
Immediate delivery Manulacturing
Company, 327 North CaJ.I.rurma Btreet,
Burbank. California,

KEW Book. Lighiplane Manuml. Spart=
p]au-a Manual. Blueprints for lightplanes,
liders, ponioons. I ustrated circular 20e,
o ﬁa“::'rnl':.nn Book, Box 1153-FPM. Milwau-
&, ]

BATTERIES, GENERATOR3, ETC.

EDIEON Batteries. Light. Power, Fili-
teem yeor life. Five year guarantes. Com-
plete lighting plants. Free lileciture, Soa
Jay Company, 31 Yonkers Avenue, Yone

ers, New York.

WELDING, SOLDERING, PLATING

WELDIRG, Cutling aireraft welding
and soldering cquipmm:lt Eleciric arc
welders.  Buperior Oxy-Acetylene Co,,
Hamilton, Ohlo

BLIGHTLY T-rsrd wrc welders, Hecoms-
I'ntll.d:d bh E A Guaranleed. Forney
Mig Ca, rt Collins. Colo,

MAHE Own soldering lron. Commercial
size. Cosl few cents, Toal marker plan
incleded. Plane $1. C. 8. Morgan, 131005
Third Bt., Corpus Christl, Texas,

13" x5 WILLARD Lathe with gan, Noo
2 Pratt & Whitnoy hand milling mlnl!l!nr-.
foor step cone drive, Write for foll par-
ticulars. E-‘ln:h:nlﬂ Machinery & Bupply
S%?‘Intlu‘ 7 Eppond St. Cinsinnatl,

GRIND Drills like factory: sattachment
for bench grinder. chun Factory, 811-B
Enst 31, Kansas Ofty, Mo

ENGINES, MOTORS, DYNAMODS

FOR Sale. Midget motors at $2.00 and
£3.00 each, Just authorized by W.P. B,
A.C. motors geared to 4 r.p.m.  Shaft speed
1050 r.p.m, o each p nid, DG, mo-
tors same specifications 1,00 each prepnid,
Ideal for timing devices, displays, toys, otc,
MMcLaren Producls Co,, 114 H, W, lst Sk,
Evanavilie. Tnd.

TWIN linder nlr compressors $12.60.
Motors—a sizes. Hofmann, 3T40 Coy.
Cincinnall 19, Ohlo,

WINDING Data. 226 motors. single and

three ase, £1.00. Motor Data Co.. Box
7631, Kansas City 3, Ma.




HIG Pay Jjobs in welding, Complete
welding lessons and reference book. 516
ages, 41 lessons.  %2,00 copy. Monex-
gunrnntee, Hobartweld, Box 1135-M,
Troy., Ohia.

BOATE, DUTBOARD MOTORS, ETC,

TWELVE Fook flat boitom rowboat,
Gumpll:u plans 25e. Catmlog boat build-

ing plana 100, The Rudder, 15 Murray
Btrent, New York.

" UBED Outboard maotor perts, Outhoard
l!nxniﬁ}m{re. 1194 Remsen Ave., Brooklyn,

MARINE Power—Easlly convert am
Ford motor (domestic and forelgn) wi
oo paris n:m:l h'.'ll&. ﬂnmpl:l,c catalogiie
25¢ {mjn: J1827-29 M.
Lawrcnce El:rr:el:. Phﬂl.dl:]ph n, Penna,

PULL Size, cut to sh-l. tterns
blueprinta,  Tih - Feet.. hifisteated
*HAuild 5 Boat' ﬂ.l:l.IuE :I.Dc {mm. “How
ta Huild Boats" Cleveland
Boat Blueprint Co., ﬂ-tl.ﬂ.ﬂn .!.-HE, Clave=
land. Ohio.

uu-rmm-—'hnl J.h Good  used
E.I-u;. all makes and models. Bargaing re-

It motors. l::ru.ndul'l EIJr.tu Co., 0858
Commonwealth. Beston., Mass,

BOAT Designers are h1gh|.5 paid
slonals, Complews course Cull.llnﬁ.
Westlawn. Montville. K. J.

ATHLETIC EQUIFMENT—BODY
BUILDING COURSES

SUPER System of natural cal
R g
£ _ﬂl‘l s L 0.
SUPER Ju-ditsu—lightning defense and
attack g¥slem, Sensationn
study course now ready! Learn to lick
brutes twice :ruur gize with anly your bare

Nelsom Co., 321
Em.lm WB.'I:rB.BI.‘l CRED.

[
Depl. 508, Chi
BE Btm‘ muscular, Iull of pep, Amaz-
new _bodv-building  course.  Write
{:Irmnie Bystem, Dept. M, Waterville,

BPORTING GOODS, GUNS, FISHING
TACKLE, ARCHERY, TRAFPING

EEND ids Por list 100 ased ns. Pray=-
seths, Willmar, Minnesota. by x

PﬁHDUE l'l'.lssls&l.ppl—{!n‘t:l‘lah Iﬂﬂ. l‘ur-
mula 10e, Geo, Thomas, Mankato, Min-
nesota.

ELEVEN OCood box traps. Complete
Hucfnnl.s. 3be. Wesho-Uco, Box 51, De
" TIN-CAN Bilencer makes 22 sound ke
afrgun. “"Teluhow"" Elsm £1.00. Bpencer
Labaratories, Akron fam,

.H.R‘.CHERY Equipment: Catalogue {ree,
Mid-West Archery, 2200-A Eaat Tith, Chi=-
TR

USED vl.‘.iulu:.
List stamp,
Hllls. Hnln{:

BOWS—Arrows for recreation, hunl.lnx.

hl:ru ht. sold. exchanged.
¢ Company, Coopers

fishing. Beautiful archery instruetl
haok, Bﬂh_ga.u{la. 50 illustrations, only 50c.
Tuztral catalogue free,  Acchery, T

Bouth State, Chicago.

FREE Citalog, flies, I1uFes, MACErials.
Supreme Mig. Company. Amarillo. Texss.

FOXES, Mine in one day. Trop slyest
furbearers. Particulars free. Guarantesd.
Write, Estabrook, Sherburne, Vermont.

ANTIQUES, RELICS, INDIAN GOODS,
CURLODS

EUM Supply catalegue I5c. Indian
relics, ldentification chart, fossils, curios,
den oratlons, American Musegm Sup-
pl.lcs. 6601 Oshkosh, Chicage 31, Iilinois.

RELICH. Minerals., coins, miniatures.
Catalog 5¢. June's Antlgues, Northbranch,

USRS,

INDIAN Relics, beadwork, coins, curios,
minerals, old glass. Catalog 8c. Indiam
Muzeum, Ozhorne. EKansas.

INDIAN Helics, coins. bills, gems, orys-

tals, curles, ete. Illustrated eninlog Soo
100 ancient arrow) $3.00. H. Daniel,
Hot Borings. Ark.

BWORDS, Raplers, daggers, plstols
armor, [lustrated  catalog 25 Roberk
Abels, 880-A Lexington Ave., Hew York

FIELD GLASSES, MICROSCOPES,
TELESCOFES

BINOCULARS, Field glasses, t:im%:c:u
hobby, Buy, scll, trade, Write i
Schweer, Donnellsan, Iown,

MICROSCOPES, Telescopes, bineculars:
all scientifie, chemical. laboratory appa-
ratus—baught, ecchnnged, :I:;lu:lz.]1,|',5|.'|.'[,-]3,I our
business for ffteen years, Mol get-rich-
quick speculators. Trial will oW We
-Enow npplralus, highest prices paid. Har-
¥ Ross, T West Broadway, New York,

POWERFUL Tl:imu_pa lens kit—Con-
giels 317 diametier 75" [ocus obleclive—
00X and 100X astromomical eyepleces—
mounting directions, Optical parts finp-
lshed. Bullds slx faotl refracting telescope
in evening of easy work. Guaranteed show
moon's craters, rlnsn Snturn, moons Jupi-
ter, double stars, ebe. While they last
£]. postpaid, or C.O.D, plus poeta. a.
With 60X  terrastrial Tﬂ
Fleegor Oplical Company, P-11, Sun u.nr.
Penna.

T LENSES—Make own ieles eg, MHicro-

cs, ote. Het Moo 201-H 15 lenses, edge
&l I:]:.' chipped. Big 10-page idea boak :l.'.
$1.80, postpaid. Se other ad under ‘'‘Cam-
cras and Fhoto Supplies.”” Edmund Sal-
vage Co., P.O. Andubon, N, J.

E‘:’EGLASEEE—P‘I‘EB:H;;UHM flled. New
and repalrs. %utms Free price lkst
and information, nll: Henry Lighter,
208 West 23rd St, New York.

T MICROSCOFES| Ra?n'eir'al. "“""‘"Eﬂ'

amoter, accessories, ‘We sell, buy

ml:w.n.;e Ir. wiries inwited. National Mi=
CTOBCD ange, 119 COhambers 8k,
Hew nrl‘-. M, ¥,

ASTRONOMICAL Telescopes, binoculars,
cameras,  microscopes:; bought, sold, Te-
"Send 102 iur list of lmtmmmﬂﬂi
eaired, Rasmussen, Box 204, Amsterdam,

DOGE, PETS, BIEDS, RABBITE

BIRD Panclers, American Canary Ma
arine Monthly, Year's subseription hz

2838-F M. Halsted St, Chicage 14 I

AMERICAN Angora Handbook—By Allan
T. Gilbert, Pres, Foderation of American
A.ugﬂm Breeders—over 100 pages covering

hases of the angore |ndustry—pro-
:I'un: :i' |I.I.1.1=trnted—t1- 50 postpaid, Cilcrest
ROTILE, ,_East Haven, Conn,

HEIN’E’Y Hni.uin rabbits. Investigate.
Polder 10c. Close Ra.bhitrp ._Tiffin. Ohio.

UIJT Meat bills, HRalse Bolgian Hares.

book tells how, B0c prepaid, Wm.
G-fl:ﬂnn 101 Marth_ E'n‘well Columbus, O,

R.;'LBB\HE F[E:I'I:IJS.]:I. ﬂ]:ﬂ.nta New Zt-l
lands. Rrason b.lif ieed, Franklin
Young, Riverhead, Long Ia]am:l Hew York|

CHIN-CHIN Giant Chinchillas, EKing
of rabblts. Most valuable fur. Best meat.
Most prolific, Small cost, Large praflt.
Willow Brook Farm, R.D. 15, Sellersville,
Prnna,

HELP Nptional defense by proeduciop
meat in }'-uur b-ai:kr. yard ralsing domestic
rahhlls. némuux can do it. Send
2heo for bn-ni_lt o literature 1o Dept. G,
American Rabbit and Cavy Breeders Ass'n,
Colorado Springs. Caolo,

RAISE Rabbits for profit, Magazine puts

ou in touch with markets, lie,

poklet  describing  twenty  breeds, &nd
magazine for thres months 25c. Address
gm‘al_u Btock Farmer, Dept. 3, Pear] River,

PUPPIES, Also supplies, what do you
need? Books colored pictures. descriptions
108 recognized breeds, 35c. Royal Ken-
neks, L‘haw. M., ¥.

BT, BERNARD Puppies, Champion aired
bragties, Franklin Young, B4, Rlverhead,
Long Island, New York.

FARMSE, FARM LANDE, REAL ESTATE

40 ACRES. Mear White River, unim-
sty BT e, S 8, comy £
hnld ilﬂ Orossman Bldg,, rE.af.—fu Cltr,

Kans,

FOULTRY,

FARM SUPFLIES

ALL The news of poultry! Markelin
-di.'ll.‘wzl‘il:n. breeding, feeding, laying. Eug
cribe now! Omne vear 26c; 5 vears. £1.00.

%-“lilult:sr Tribune, Dept, 151, Mount Morris,

YOUR Greatest poultry problem will look
Zlmple when ¥au read American Pouliry
Journal regularly. 500,000 poultrymen da,
why not you? Only 25¢ year, l-gears £1.00.
American Poullry -Jnul.'n.l.l. ‘b3 Clark,
Chieago.

ENOW How to raise poulbry for profit
HRead Mortheastorn Poultryman. Every 1s-
sue phcked with helpful hints and practi-
cal suggestions, Latest articlea on breed-

ing, feeding, and manogement. nn=

tlonally., Hubscribe mow. 1 year 85¢; 2
= §1.00. MNortheastern tryman,
Fark Bt., Boston B, Mass,

FROFITABLE OCCUPATIONS

REFRIGERATION And alr condition-
ing: This billion dollar lndustry headed
fm' one of biggest postwar meney-makin

Thousands of new servicemen an
dl!ﬂltﬂ will be :neecled_ Be ready to cash
In on new oﬂla tj-aa ahead. OGet ac-
quainted with the indus through read-
ing Alr Conditioni n; Refrigeration
Kews, #4 per year, 52 lssues. Write Busi-
ness Hews Pub]i:.h:rlz Co., Dopt. 2113, 828
Cass Ave , Detroit 2, Mich,

MECHANIQALLY Inclined men — Own
and a e ral appliance repalr shop.
Complete, lllostrated course shows you

w. Welding, refrigerntion, motor re-
palr, how to get businessa, ete., all phases
covered, Froe J:ll-erl.tur!-. Christy Bupnly
Dept. 434, 2835 N, Central Ave., Chicags.

WELDING Pun. Learn with 1843 trads
school text manusl. 518 p . Owver 50O

hotes, §2.00 capy. Money-back guaran-
Hobartweld, Box BM-1133, Tray, Ohlo.

LEARN Refrigeration service. Open
your own shop. Illustrated home training
course, reasonable, ortunity for older
men, Free booklet, chanies S:]:uo!
Dwept. FI1, 4701 W. Fleo, Los  Angeles

“TANKOUNCING New home s stody coursa
In commercin]l baking, Good ficld. Nearly
depreaslon proof. Commeon schoal educa-
tlon sufficient. Bend for free bookiet “*Op-
portunities in the Baking Industry'” and
reguirements. Nablonal Baking Schoal,
1315 Michigan. Dept. 3438, Chicago.

EXCELLENT Sparetime profits handling
subseriptions—23500 magazines. Conflden=
tim]l ecalalogue. Btarting supplies free,
Pines Subscriptions. Flushing., N. ¥.

BECOME A theatre manager. Experi-
ence oot essentinl,  Informabive carcer
boak shows how. Price §1.00, Theatsical
Publications, P.O, 54, Grand Central
Annex, Mew York City,

LUE‘RSMI‘I‘HIHG Course—Practical ln-
expensive lessons for m.nlﬁ' men.  Just
outl Fit kn:g.'ﬂl-nk locks, de-code, make
masterkeys, faction guaranteed. Send
for free detn:ll;. Nolsun Co,, 321 SBouth
Wabnsh, Dept. T08. Chicngo,

DZARK Land; $3 acre: terms. Willinms
Reslty, ML Vet‘l‘l.nu T11.

l’.‘tR_'L.AHDD Florida. neres of nain
highway; gnud fruit nnl:l vegetable land:
epsy terms; free booklel, Departisent 10,
Tox 1944, Orlando, Flarida.

STANDARD nnhhdt. Journal, Milton, Fa.
3 vears £1.00, sample dime,

§40.00 WEEKLY, Mnade growing mush-
rooms, Iresh, dried, Dominion patent
331583. Free spawn.  North American,
169F Yonge, Toronto. Canada.

STROUT'S Big farm catalog! 60 pRges
describlng hundre

properiies in 18
states from Maine to Florida and west to
the Mississlppl—many plctires, fock-bat-
tom prices. Write today for this momey-
saving time-saving Free. Strout
Realty, 255-F 4th Ave., NEW Y'I:ITE 10, H. ¥,

RAISE Angora rabbits—woal brings
56,00 pound, Farticulars frea. Crinstead's,
Fdwardaville, Illinods.

SOW $1.00 Worth seeds, harvest HI:I'!:H:I
t.  Names geeds 25¢,  Lightnd
peeds, Btreator, Illlncis.

£4.00 MONTHLY Buys 40 m os_produc
tl're land. Price §160.04, ﬂthef harnaim
3 neres in south Missourl. DBox
1?5 P, Carthage, Mo.
OOVERNMENT Land
formation all siates 25 ecents. Mational
Tax SBervice, 1037A Majestic Bldg., Delrail,

“GOOD Farm hs.rslius.. Washington,
Minnesota, Monlana, Idaho, Oregon,
North Dakota. Dependable l'a.rr.u'-
EE.E lLl;]l!mw' Iw!mf for uﬂhmdt hl h

T, enl fnrms.  Bpecily whic

“#F Haw, 119 Morthern Pacific
Ral.. ‘Bt Paul. Minn.

40 ACRES Cood land $200—86.00 down,
;E;:Iudn.'ian:hlr R. W. Stewnrt, Inverness,
ri

BEE The Highlands of Loulslana whers
winter bri no jdle acres. Chalca cut-
low prices with terms. Gend
book withont obligation,

Land Corporation, B398
R. A, Long Bldg., Eansas City, Mo,

$1.00 mere up. In-

BOOKS, PERIODICALS, FICTURES,
FORTCARDS

BUSINESS, Vocational, diverzlon maga-
gines, Current sjnfla coples, Choose from
560 different publiontions covering avin-
tion, aotomotive, alr conditionlng, bever-
&ge, confectionery, containers, electrical,
live stock, music, photography, plumbing,
Hnunic radia, re’:rmeratinn uglhulstar—

hmntinz nnd more th 50 other

. List with prices free. Commerclal

Enmvln.i: Publishin G-:l“dpnnr. MO North
Ritter, Indianapolis inna,

WORLD'E Two greatest brld.lgwa. San
Francisco! O different postearnd views, 10¢,
Rayeo, Moss Beach. California.

REBINDING: We bind magazines, old
books, Bibles, hymnals,. Heckman Bind-
ary. Dept. T, North Manchester, Indisna.

NOVEMEBER, 1943 414




EDUCATIONAL, Interesting  books,
Movelties, opportunities, etc, Free Lsts,
Circulars. ﬁuu.m.ee Sales Hervice, lb-uk E,
Creighton Ave,, Fort Wayne §

FREE Liat, world's best technical bmtx
for homne troining, Metro, 711-F So, Dear-
born, Chicago.

A RATIONAL View of Life 5S0e. “Bena-
min Eejbun-. Urbana, Ohio.

ideget err.laer 2B pages, Se.
BLtI I‘u.tr.Ick. arengo 7. Tlinods
INVISIBLE Clazzes. tcantu.r.-t. lenses. )
eplace eyeglasges, Informative, autbhen-
!Iu‘.. deseriptive booklet, 2he, Service Pub-
Ushers, 1332-A E. BTth, Chicage,

“WHAT _Every Hu-:m wants. W= have

Masonic books for Blus Ladge, Chapier,

Commandery, Beottish Rite and Shring
Our rituais are osed the world ovee. Send
far [res catalog of books and rituals for

Masons, Odd Fellows, Knights of Prihias,
Kﬂghh of Columbus, Elks, ete, Ezra A.
Cook, Publisher, Inc., F.O. Box 706, P,
Chieago 890, IIL

atest manual on I'i‘l.1.l|l|.lb¢':d thres
phase motors, Ineludes NEMA standards,
cennection din 2 to 38 zpalu. watt-
meter, coll pit ote. Price $2,00 or write

for more Electric CGrenerator
Mig. Co,, 1333 No. Dale 5%, 5t. Faul 3,
Minnesota.

BOOKE, Cards, novellies, samples,
ung Ile. Eastern Sales, 330 South WE]ls.

25 TI'IEI'.I'..LIHG I"I‘II1-1 * beautles from
Boly wood ark pholos ual.ﬂ ul.m_u?mal

. Libman O, R
Dl 'I.I'a1J-u Hia., Los .n!u'llE
EKCBLLENT Sparetime prnl‘l.bs handing
subscriptions—2500 magazines. Confden-
tinl catalogue, storiing supplles  free.
Fines Subscriptions, Flushing, N,
BOOE Of Adam, completes rE.‘I'IJ.lE‘ line=
Bges to :Ilﬂninar:uns Price 81, Adam
lineage, 26e, arold Bowen, Dept, J, Os-

peala,
SELP- O Bible:
clrcular free. Box 446-P,

Minn. ;
25 ART Pictures and catalogue 35e,
Curtis’ Bpecialties, Box 1916, Denver,
a.
"B BUYS Back-fdated mMAgRzines, P‘ur-
elgn, domestic, arts. Cnialogs e, Cioe=
BEX First Ave,, New

INuskrated
nneapolis,

rone' s Magazines,
York (1T), N. ¥,

GIRLS Classigl Pictures, now serics.
Repl:-:ldul:t:lun of original paintings. &0
pletures, §1.00, postpald, Each one differ=
ent, postenrd sige. ott's, Box 341, Cov-
inglon, Kentucky.,

“WHEN Wil thi= war endi’ WhOat
comes afterwards? Answers by the great-
et gpers and prabmh af all times, Write
Po!’r 55 ‘Bmh 3810, Chicago, 54. IL

Out-ol-print, new, uosed)
nuin:kl:.'u p].l-ed Mm:l 2bc bargnins, Cat=
aiuruu. 3 . 1BATO Marx Ave,,

AR.T]STII_':I alrl umturts. Real models
Ephumu. $1.00. @ for 35¢, postpaid, All
erent, postcard aizs, Beott's, Box M2,

Cﬂl‘l.n!tﬂl‘l. Ky.

sponds to treatment.
human sympathy prove sumauiul
lguor and drug cases. 00 years experlence,

far free bookls P. M. elson,

e
The Eeeler Institute, Dwight. IIL

HQG!C TRICKS, PUEZILES,
JOKER NOVELTIES

LEARN 5 Spirit mind reading acis Goc,
Three fortune telling charts I5¢, Elght
realb tricks, be A handcuft king, os
Ernm n safe or voult, coack marksmans
leviathan act, rope the, trunk escape
it. rope h:cn.de. vanishing acl 2bé, ".I."l.l.ll:l
enmmplete  handwriting graphocharts 25c.
All yours for §1.00 'pm:l'En.ld.. Cireulars free.
Erain's Book Washingion Ave.,
Endicott, N. %

G0 TRICES You can dol Douglas” Ta-
mous catalog of 500 tricks, 128 pages, now
anly 10e. Amerlea's fastest service on
magle for pocket, r::lﬂr. stage, profession-
al, amuateur, Doug Magic ap, Box 274,
Triling, Texas.

EARN Hun-er In any erowd. Call names
of :Lﬂ.nr:r&: fell uungukn:: gueslions, Pro-
fessionni course mind reading, spirit writ-
ing, ete., Henderson, Box 341, Son
B-urnnmlnn. Calif,

FIRE Eating, swa m-iqlnc Manly, 1315
Ferris, Los Angeles Eﬂ Culif. * L9

Hﬁﬁ!ﬂ Trlc‘n putiles, . boaks, cards,
g;‘ . Catlalag 10a. Epet'j-.'l.tr.
B, EL: Luuia 1. Mo,

424 POPULAR MECHANICS

HOLLYWOOD Special! Magicians but-
cotalogue, ghost illusion end fres
for 2 ¢ House of Charles,
Hex EfE, Hallywood, Callfornis.
EARN Money. Answer unspoken gues-
tlons, call unknown names, birthdates, ar-
ticles. Professionnl ml.r.ﬂmu.l;l:l:nf cours,
51, bMogical Enterprises, Box P, Rase-
1I.III.-. Mc ; s
Becrets, cards, punchhoar
eu:. e ln.er:l_ Blg ilustrited cireular
j’me_ ack, Box 1278, San Francisco.

TLEARN ‘Mnmlwmm do stnmp brings
mmlnn. Smith, 801 Bigelow, Peoria,

YOUR Mume screnming headlines, Hol-
Iywood newspaper 2%c. [avor, ATCOW=
head Bprin an Berpardino, Calif,

MAGICIANS' Headgunrters. Il8-page
gtu]ngumtkut parior. professianal tnr:h

C. Philadel-

nter's, M-1311 Walnut,

nz A m Large professional
nl' lntest tricks 260 Ire-

ln C Iﬂa nnhnu.rbnm Ohlcago.

Largeat professional

ah keeps you 1n touch with latest kri
rcul.ﬂ mullings send lﬁd for 1043 cat~-
alog, Holden, 330 W. 4Ind St.. New York,
key and I:ltu!n

NEW Vi e,
Sterling Maglc, H-llﬁ J:gn R, Detroit, Mich,
OLD STAMFS WANTED

I WILL Pay §100.00 each for 1024 lo
green Franklin stamps, rotary perforated
clmn {u;[! to il 000,040 ench unused), Send
¢ today n illustrated folder show-

ces paid. Vernon Baker,
an. Ohilo,

STAMP COLLECTING

FHREE, The United States has ssped [ta
most remarkable series. 12 a mps, each
nhuwinf the flag in [ull i lats 0‘1 Overs=
run netions, Qur contribl ls & special
album wnrmr of housing these eoloriul
and historie stamps, It's g Ane albom, 34
pages with front cover by & {amous artiss,
artistically arranged and telling the his-
tary of pach of ths 12 nations =0 homored.
We will send it free for 10¢ handling and
mailing enses Lo serlouws approval ap-
plicants. Bend for yours today and Eindly
atats whether approvals shall consist of
U. 8, or forelgn or both, Approval Head-

anrlers, OGlobus Btamp Company, 2068-4
Avenue, New York Oity 10, Dept, 200,

FIND Elnm'ps worth fortunes! Six big
items! “Qleer Countries' packet;
Diiboutl, Qwalior, ete, Packet scarce Huse
Eln, cnin!ug price S0e! Mhe packel af 25

differsnl Dritish Colonies—Turks and Cal-
GIJB Islands, Hyderabad. Jamaica, eote,
United States $4.00 and 5500 high values,

l.n amazl
=311},

Big "Far Eaai" acket of 20 different
stamps from_ D Indies, Blam, Philip-
pines, ste, Il]!ur.r&beli 31 page booklei—

tells where to look for, and sell stamps

wurm up l'.-u $10,000 apivee! Everything lor
'Epn:lrn service mpplicants|

mntic Stamu nm.::Ju:r, Department 8-,
ow York,

PCIB-I’I‘I'I.I'EL? Greateslt free offer—Links
et Beolt's International £4.00 Stamp Al-
bum—covering entire world,  contains
36,000 (Mustrated, descriptive spaces,
Boott's 104 Siannderd 35.'["1' Catalogues
“Philntely's En-crﬂu:pc — phsolutely
free {0 appllcants for lorelgn approvals
bevomi :q::nmem, Plymguth, A-3, Beldl,
Ci.'lﬂnr:n eI TR

100 ALL. “Different U. 8, loc.

170 Fairmount, Clacinoati, Ohia,

PHILIPPINES, I Different, 20e. No
mpprovals, Marfield, Houte Three, Chat-
tonoogn 9, Tenn

BCARCE Bamoa, Pernk, Albanin, Fres
French, Georgly. Guatemala, Ma1aw
Coals fics, Boliva, Angaca, [
aﬂnsruul. applicants only, John Cclh:leja:m
o Abingtpn Rd., Detroit 27, Michigan.

HAWAITAN Republie, 3 wvar.. lle with
gﬂumu. Henry Hunt. Box 539. Chieo,

MDHJEI‘.

U. 5., British Colonials, nirmalls, com-

momoratives.  Approvals &b attractive
prices. Riedell, Greerubirg, Penna.

FREE 25 Difterent Canada, Approvals
Enight, Box 3780, Portland B, Oregomn,

WABHINGTON Bicentennlal, 12 var,
complete 10c, Herman Eleinman, Jenkin-
town 4, Penni,

TUNISIA 'Russ!u. Iﬂdla..
Jnmall:n Canad AOPEOVLLS,

. 137-4 ﬂ'lh -I'I'FH!I.I#. Hmr]bc N. J.

LHTIH AMERICA—Mice packet, 100 dif-

Fhillppines,

ferent. only 10c with approvals, “Cres-
cent H_M‘Eu.m B, mda.

QN! Of  Amarica's oldest approval
houses will buy large collectlons an [

ter grade stemps, 85,000,000 nvaila
M]{.glrwlu Eouna:.uu', Vineland, M. J.

0 DIFFERENT United States—aold is-
SIS, hl.glh Fu.lu.t's nl-.'.. 1ke, Charles Bione,
1545 a8 borin, M, ¥,

EEH.MANY ZH'I!I]--E.I 230 with 14-i5-1¢
approvals. Carroll’s, T45A W. 4.’:I1‘|...1Ln|
Angeles, Calif.

EHOHT Mwnum sheot 1:. npl:ru'ra.h.
Ouy Freese, B.R. 6 South HBe nd.

FOR 8incere approval npglimnm. 150
different stamps, only 25c. + Adars,
P.0. Box 5. Lewiston, Maine.

APPROVALS, Want lists, new [ssues.
Any ocountry, Melbeps, 148-30 Heech,
Flushing. New York.

SOUTH Pacifle—30 different, 258 No
approvals,  Elsen, Bowling Green, Ohio,

AIR 0 Different 10¢ with ap-
provals. 5 al discounls on_purchases
over Hde. Padlez, Jamesburg, New Jersey.

60 DIFFERENT United States 10¢,
Pricelist free. Seidenbesg, Baroda, Mich,

FINE Approvals, freshly mounted. Fast,
personal SEI'VH:E. Tell me what countrics

you prefer and T'll send thelr atuﬂl:ﬂa.
Blr.innver 345 E. Ocean, L-wg Beach, 1.

5, Well mixed, COMLMEmO~-
mm&ﬂﬂ varieties luarn.n . only quars
I.lm;u. Hogan's Biamp Bhop

Ashland
BE&'UT]:FEIL Mexican set Bo with for=
dﬂ E|):|:|n:|'m.l apnlluum. Tokums, Box
an Antonlo, Texas.
200 DIFFERENT 26e, Gix miniature
sheets 35¢. Box 180, New Vark 18,
o DR0 Torln, ool S
& LTG0 P EXChange
2667 McFaddln, Besumont, Texas, 5
hl‘f‘ﬁﬂ‘l’.ﬁlﬂ- United Ei.'a.l.eﬂ a.l!l.d Eeneral
foreign. Cal's Stamp House, ERoseville,
Michigan. I
WASHINGTON Bicentenninl get 50 with
licamts {for . 8. approvals, Yokums,
ox 13327, Ban Anionio, Texas.
UNITED Stales, Canada, N
APProvala upon  reguest. I.‘.‘n.n 'B“d.cn.
Mnﬁ Bt.. Blooml . TIL
FIFTY Stamps ﬁte cents rvu eal.uu: T
rovials. Stamp Lure, 2160 Lincaln,
enver, Colorsdo. g
FREE—Four Manchurian commemori-
tive sets with opprovals, arfield, 501
Giarfieid Gl.r:ll]]_a_r__m_chlgan_
" FREE, Complele Cuba tobacco set with
approvals. Beminale, G-Iﬂihurnle'l M,
BEGINNERS!—_Ponny _approvals, pre-
faliim. Hress 212 West Wn mut, Hnnnver,
Penna S
UNITED Siates specialized aﬁ%fouh.
Attractive prices, I‘ruplul, -1 Tith
Strect, Miami-38, Flori
GENERAL—Check lint—Booklet dree fo
every customer., Original set-up. Write
for our new priee lists or Send want lst,
LI'I:H:'_Z C‘.lr(:lﬂ- 127 Nas=zau St., New York 7.
10 DIFFERENT Irag 10, approvals,
Ejnrrih;g.sl Stampee, 00 Flonehurst, New

FOUR SIAT suUper packet=—Cmly 12c. In-
cludes wirmalls, commemoratives, pictoris
als, war issues! 317 stamps from the T, -
mugﬂﬂutre S_%gth and ﬁntrné]fc.mnr—

ntries. approval a :

Kessels, Box §08, Tumﬂpﬁ mn riteg

U 5. Mixtore, 3 pounds $1,00,
Stamps. New Albany, Ind.

FREE! Bt Pierre ships. Approvals,
Bend ic postage. Buchanan, 307 East I3rd,
Hew York.

CANADA'S 1943 Senrce used 1de alrmall
2. Dufort, 4402 Chatenubrinnd, Mon-
trenl, Canoda,

BIG Packet, 10c be lr.u:ler! L i
Clalre O Dwnh\'. 2004 O] m1“n:anumts
'[2'1' DIFFERENT El‘.ﬂ.mm includin

Fil b.LLn: Prench, Haitl, Johore,
anly to approval npplicants, Helen
%Itimn Cn.. lh Keomore, Chicago, Dept.

Hunnm

20 SOUTH America, le with approvals,
Buper Stamp Bhop, 6 8. Madison, Green-
castle, Indiana,

T 175 U, &, Commemorativ .
1Dc, S500—35c. Box 457, New m”n’ i

UNITED States stamy on an-pruul
Low prices. Box 488, 'H':Ipum.-.lj:ln 15,

STAMP Exchange for adults, Pree loaf-

let, Liberty Stamp Exchange Cirele, 137
Hnzzau Btreet. New York 7.

FIFTY Britlsh ealonfes and hn:nt? 0. B,
commemoratives for 3c pos I.a%u npqzruml
-gﬁp'u:nhl‘.x. Pan-Am Stamp Co,, Box 1168

Fln,

WORLD'S Largest dimmond nnd trian-
gle stamps, free stamp ma)
fromm ﬂlhitnt Free French,

25 different Uth:d Matlen mnt.r
tarials. airmalls, big Inmln. Sc with s
E:!'ﬂ'l-' ?ﬂr Capital B Dept., 32, I.ultl',lu




French Madagascar set. new Cer-
lon war m-mn 3z with approvals, Supe-
rior, 1009 Greyton, Cleveland Heights, O,

TGIVEN| Collection vn.'lul:d. ot $2.00 in-
ﬂudmﬁﬂmhnﬁlum&iu nmlﬁuﬁsu-l get, alr-
mad] £3.00 M'I‘SFHPH
Tannou TOUVE, &
mnnd:r others
Boldwin Stamps,

WALUE Flus—1U, B, l::lrh:bdl:l sheet,
t:lugr“h stamp slmoal &0 ytara old, 25

fMerent 1. E- l::ln.l.sr lde to mew ap-

;prn'rni nn:}umn miah,

t= for my U. 8. approvals. Bteger,
165 Dwrnin: Denver, lorado.
TOP Prices pald [or ata collestions.
.'I'.N..eu%a 22 Liberty Btrest, ghkeopsie,
'mﬁmn.aﬂ.ﬂﬂ — Approval rempants,
sels, packels—600 mized $1.00, Beacon
Balea, Maynard RLEH.

BTAMF Dividends, Detalls with approv-
als. Armstrong, 40 Jeanetie, Youngstown,
Qhin,

200 DIFFERENT Fore
&uunl.riﬁ. Jem Stamps,

Jic.  Many
b Jeferson,

BARCOAINS In flne approvals! Write
today! International Stamp Ce., Halletts-
yille, Texas,

l.T -Bi Mixture, 5 Ibs. §1.75, Postage ex-

8. price list. »EI-t,I.T.‘I.]I):.';r Oilbbons,
EIB*F Pnrb: How, New York.

FREE United Stoales price list, Postage
Je, Mark Hanna, 335 - 5th Avenue, Fitts-
Ill.u'.B'J:I Penna,

“HOW To start a_stamp business and
wholesale st 38, Bhepard Serviee, 3780
Merchandise Mart Bt:.t!nn Chleago.

FHE.EJ Western emisphere  packot.
Fostage 3c. Owens, BI]E Welsh, Bay City,
Michignn,

GU'P.&'I'ANEI!H[} O, 8, values, LisL free.
Ewing, 100 N. Dearborn, Chieago (2).

FREE| Pony Express set ([acsimiles).
Postage e, oberts, 406 Building, Bay
City, Michiean.

FREE! Dritlzh E.rl'l]gtrl! KeL T Futﬂ. 2
de. Willinms. 646 % Cliy,

STAMPS From BT countries—I10c. .ﬁ.zp—
provala, Liberty Stamp Co., Eirkwood
Missouri.

FREE !'n‘ur chvudw of nny 10 stamps from
oiF fArst O S I.MHU. selection. Illis-
trated list Included. Cosmopolitan Stamp
l‘."-u.mpnn:.r. Dept. GM, 1457 Broadway, New

¥ork City.

WOowW! $£10.00 Wnrﬂl of fun for o unr:s
i6cl  &DO nn:_ltfn ﬁ unsorted
unpicked (mos bits of paper) Just
as recelved I'rum I‘.hc church miszsions and
other sourees. Afrien, So, Amerien, Aus-
tralla, China, Phllipplnes, Duteh Indies,

and other countries are represemted. In-
cludes a few commemorabives, airmnlls,

and amw cataloglng up to El: ar more
biggest pa l.ﬁu fun In
awmnﬁmn—and vou miight find samething

really valuablel Price only 10 to serious
roval g Ilﬂ-ntsl Hum: back if not

de hted. estown Btamp Co., Dept.
2, Jnmt"slurn. New York.

HH:TIHH Cotonles 100 different 25¢, 200
different bde, 300 different 1.25, 500 d.lf-
feremt §3.00. Free list, Jean Husak, 1408
W, Geneses, Syrocuse, N, ¥,

118 DIFFERENT Stamps including com-
memoratives, charities, alrmail, sets, ete,

de with np‘prurnh We buy stamp collec-
tions. Badger Stamp Co,, Wil P.3,
Wisconsin,
PENNY .ﬁ-lmruntu that satisfy. Noll
gcrnﬂléerl. §441-P, Philadelphia 43,
1

1000 MIXED U, 5, ald and 'new 20, 2 |l:|
£1.00, Weatherby, Troy,

_isth CEMTURY U, vil
war re;a;enuu "‘“““’m,"mﬁﬂ :;;fca.n‘b:u[f
sLump:

Ll'?ﬂ'l]bln Blamps, ml’ﬂ roadway,

JL $2,000 ﬂl‘-mnlgn plus 50 differont, 3e
E‘Iahnhnnppm'l'lln apgp, Box 1381, Bristol,

FREE| Canadian sets, royal
George VI, George V., coronnblon,
others, to approval appllcants.  Ensign,
Box 1i8-M, ih Orange, M. J,

55 DIFFERENT United States 5S¢ with
lp‘p?r:‘k.‘] Bookman, Box 145-M, Maple-
wood, M. J.

BDLGHGW Islands, Berchelles, HNeld,
Caymans nchukuo, Brunel. Everything
e with lb:prn'u.L: "n"'ll:lnz 120 {Z) Clim-
ton Bt Brun\:lvn M. Y.

WEEELY p Magazine, 28 ween.
2b¢. Biamp Juurml. Kalamnzoo, Mich,
STAMPS, Buperb selegtion sent on ap=
roval, attractive prices. Fred Herzberg,
68 Onk, Elmhurst, Tl

CANADA 100 Different ‘Hn—m:rnm\'lll
all countries. Lists. Victoria Stamp Co.
London. 4. Canads.

VIEIL,
bilee

-
-

FREE! The Stamp Finder! Bend today
for the big new edition, fully ilustrated,
enabling you lna.!.ﬂ.utl:.' to idemtify ail dif-
ficult stamps! fing packet strange,
fnscinnting ul;.mn from Hoania-Hermego-
vinn, Monaco, Patiala, Oyprus, ete., in-
eluding mn!n ships, animals and strange

Tree to approval applicants
inelosing postage. Giarcolon Stamp
Company, ]:'h'.‘ll. 400, Calals, Maine,

;EHQEY Mountain commemoTative aheet,
rgeat U. 8. stamp 15:-1.|r.‘d. and 33 U, B
uding commemoratives, airmall, rev-

:n‘uﬁ, ete, Catalogs Tie—To spproval ap-
licants far 5c. Curhan Stamp Company,

Gloucester, Mass,

“FREE! Lerward 15., Oayman 18.. TOTER
and Caicos plus 50 dlﬂ'm:nl. mint Geo, VI
:nrnntunn oater slamps, to approval
Eervica mnu sendlng 3o g&am-e
Tetham peo. Springfield-10, Mnss,

500 UHITBD States for 10c] 500 1. 5. A
—absolutely unpicked and unsorted—just
a8 recelved from church missions, Many
varieties, including commemoratives. air-
malls, high values up to $5.00 denoming-
tion! Price only 10c to npr roval pli-

! Maoney back If not del uhuﬂ, WwiLn
Emmp (.‘-B. Dcp 858, Dunkirk, W

FREE! C© Complete “United Statez” stamp
entolog with 1,000 illustrations! Send 3o
for postage. AT & Co., 13T Transit
Bullding. Boston, Masa,

10 INDIAN Head cents, dlﬂtrml. dates,
also pricellsts, 95c. Schultz, 1053 Rich-
wood, Cincinnati, Ohio.

GET FProfit and pleasure In collecting old
coins. Send 10c for Bb-pa iustrated
cain catalog, You'll be d:liz t:ﬂ with. 1k,
Gend for It now. B. Max 0 Mehl
Building, Fort Worth, ‘:“o:u-. La.rzeat rare
ﬁgll; establishment In U. 5. Established

EATE,

HOBRRBIES AND COLLECTIONS

“MATCH Covers”—Esch different—100
drused £1.15. Mew and used T8c. Full
books $1.40, *Bervice'—Regular size Be
ench, .T-Iuin.l Fluh 10c each. Florida view
enrds 81 Jimmy A. Mattox.
412 W, SJIUJ El. Jn:hm\- G, Fla,

24 BEATUTIFUL Iﬂeh.l!.iﬂ.cd ore speclmens
display carton. $1. Arizona Mineral
Specimen Co.. Che Ar:un.i.

HOBBEY Catalogue 5c stamp—coln  lst
3¢, framed Mexiean feather pleture 51,00,
chameleon 25¢, Quivira Bpecialties, Win-
feld, Knnsas,

JOIN Insignin Collectors Club, Pree,
emblems and names of members, detafls
for stam Hobbyguild, 35-K Weat 32nd

Sireet, New York,
WORLD-WIDE Hobby membership
blank, 3c.  Falbaum, 170 B-Sunnyslope,

Fasadena 8. Califernia,

VICTORY FPacket free—Includes l.t.l:l:llng
from Tlnm}'ih British Cayman Isla
animal, scarce babyhead, coronation, enrly
Victorian. airmail, map stamps, with big
cntnlngu:—u.ll free, Send S for postage,
Company. Dept, PM, annnto.

mﬂﬂ C.'Elll-ll.l commemorative set

free with Pladon  Stam
ll'-I!:ltT-H Id.l'l‘l.ﬂ %u]bﬂn Qhi e o

WHOLESALE Sy hlztﬂaﬂu Loy
for 10¢ postage, undreds of bargains,
gr?mﬂ.n Stamps, 102 West 42nd, New

York.

T UNITED Etales approvals complete eov-
erage, fine quality, attractive prices. Sem-
!nnt: Eltamns. ox 436, Coconub Grove,

HEW—15 ﬁ:ﬂn’mt match covers 10c.
Box 202, Rochester 1, N, Y.

NEW Gland aumuuunu vitamin, De-
mlﬂ mommﬂy *Calehlelne™ offer, BSae

“Chemistry."’
MATCHBOOK Hobby "'B-ullnun me=
bership blank free. Box 1111, Rochester 3,

T BEAUTIFUL Btones removed from rings,
ele, 100 mssorted $2.00, Lowe's, Box 311,
Bt. Louis, Moa.

UNUEED Match book covers. 100 all
different $1.00, 35 HRoysl Flash covers
51,00, Free list. Charles Edelman. 13110
Enct B4, E'I!u'l.'t'[l.hd Dhll:r

JOIN Matchbook 'nlnb . 25c., Pree covers.
Box 101-B, Rochester 1. N. ¥,

QN'E And two cent upprmals Enu'rh
America, colonials. Eumpl: Lil Btamp
Clo., 637 W. 230th Si., New an‘t

2.CENT Wu.shl.n[cl.m! Schermack :l.‘fm."-
atlon, postage. A.E&rm'ﬂn, Gobrecht, 205
Anderson, Jollet,

COING, TOKENS, CURRENCY

. B. Coln packels, §1.00 each: Two hall
cents; five Inr?'o cents; three fying eagle
cents: fifty Indian cents; five 2-cent
pleces; Ove 3-cent pleces; four holf dimes;
one g0-cent piece; two gquarters belore
1850; half dellnr before 1840; alx Clvil War
tokehs. Bpecial, all eleven for $10,, Hen's
Coln Compan Ts T2 West Washington, Chi=

cnpgo 2, Illinog
COMPLETE Catalogue of all U. B. coins

1he to $1.00. 75 illustrations, 3600 guota=
tions, Price 10¢. James Randall, 341
Sagth Dearborn, Chicnge,

60,000 COINS, Medals, RpErmaney.
Lists free. Nam.r. B Saouth ]1]1. Philndel=
phis 3. Pennsa,

COMMEMORATIVE §!h — Texns, Fens
tucky, Yook, Elgin, Cleveland. 31.50 ea.

Hiustrated catalo
Balt Lake City.
144 MILLION Doillars, prewsar velue—ai
different forelgn paper monsy fram Ras-
sia, Poland, Austrin, Hungury, ete. Really
fine buy £1.00. .M.'I. Kation, 15TM West
Lake, Chicago 1, TiL
BAN FRANCISCO Mint Lincoln centa, 10
different 35e, 10 different Indians 25c, new
sllver rlo]lar §1.00. Big :|11u5mter1 coli
boak 5 1943-8 silver nicke]l nnd guarter
S0c. Cﬂln Shop, Box 77, Alameda, C ar
OLD Money wanted., Do you Enow that
eoin collectors pay up bo 810000 for certnin
U. 8. cents? And high premiuma for all
rure ¢oing? We buy all kinds, Send 4c
for Iarge coln folder. May mean much
rofit to &nu Nul:m.smnnr: Co., Dept. I0,
ort Worl

WE Buy Ir.r!ll:n ecents, Lincoln eents,
Old rare colns wanted,  Highest prices
paid. Send 10e t.ﬁd:ul IM: Iil:'\l' 1843 price
na.!.ﬂ. e of all 1.

@ lic. NMormon Shulte,
tah,

Amaerican
n Ca,, I:Ft. 1 Trﬂ:n.tpnrtu.tl.un.
Bldg., Chicago.

FIVE Forelgn bills Zic, Tweniy-five d:lI-
;ﬁ-lentlill $L ﬂﬂ. Beffel, Box 37-B, Ottawa,
ng

FREE! Forelgn coln, banknote and coin
collectors  fllustrated catalog to approval
service npp:uranta. Band :H:hpnatnn. Tat-
hom Colnco, Springfeld-13

I HA.Y Have just the scarce T, 8, colns
ant. Bend me list, “Meet me by

I:r!nil L ‘Williem H. Etn'l'nfl-hﬁ' Wltve-l"i‘l'-lll!
Malne,

-

CAMERAR, PHOTD SUPPLIES

WE Pay top prices far used eamerss and
photographic equipment. Turn your ldie
camera, enlarger, printer, lenses, develop-
m: e ulpment. ar.c.. Into cash, Just send

ist af w ou have. Sinte make,

% I. “é :nndlt aL. h‘wge wJ.uLL write
at once, 11 ou what we re=
pure your E {oday Send Lﬁentm
CameTa i.T-u.. [E'hul,us;ir‘?uhlc Headquarters
EI-I]IE% lghﬁl abash Ave.. Dept.

WE Pay peak p:r]-ces Iur cameTis, lenses,
movle camerns, movie projeclors, movie
lenses, binoculars. Sell your photographic
ﬁﬂllpmcnl now! Write giving full partic-

ndition or send in via rallway
cxpress collect for free estimate or G.0.D.
'n-:'l.h prlﬂl-:n nl Inspection. Ar

Camera Co., M, 1 EazsL 43rd BL.,
Mew Yark 11, ‘!’.

LENSES — NE'I' but edges slightly
chipped. For copying. ultra-close-up shots,
magnifying, experimental optics, portraits
of bables, pets, making telephobo Iens,
I'Eudu.:hr-nmc and  slercascop vipwers,

round glass and enlarging fecusing aids,

ummy camern, powerful telescopes, photo
cells, rifle umu and many other izsed.
Bet Mo. 201-H “Our .ﬁ.d.vertlaln% Ep-nr:h] ¥
1E lenses for §1.60. Set 206-H
eteer's Delight' 35 lenses for 55, 1]0 Eet
No. 2i0-H “The erimenter's Dream'
70 lenses for §10, All sets pastpaid
with big ten-poge bookiet of plons and
directlons. BSatisfaction guarantesd. Ed-
mund Balvage Compony, 41 W. Clinton
Ave, P.O. Auduben, H. J.

MAHKE Money In photography,
quickly at home. Easy pl ‘revions ex-
PETIENCE UNNECESEATY . on. s=chool ed-
ucation sufficlent. Booklet and require-
ments free.  American Schesl of Photog-
raphy, 1315 Michlgan, Dept. 3431, Chileaga.

OIL Coloring pholographs a fascinating
huhhr or profitable iness.  Learn &t
home. Easy simplified method. Previous
experlence unneceseary. Send for free in-
formation and rﬁulrzmmtﬂ Hn.ttuml. .ﬁrt-

Learn

Behoal, 1315 gan, Dept,
CRED,

BAES : War tlme proves Bass
leadership. Amazing selection of finest
ptill cameras—Lelca, Contax, Kaorelle

L=
flex. Argus, new And used still avallable,
Write for guotations. Satisfaction guar-
anteed or your money refunded.

‘em, sells ‘em, trades "em. Bass Camera
Company, Dept. A, 179 W. Madison 5t,,
Chicago, Illinofs.
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HAVE You a camera? Send ften cents
for recent number of oir big magazine
showing how 10 make better plotures nnd
earn money, American Photogrophy, 110
Camera House, Hoston, Mnss,

CASH! Bpot cash for cameras, lenses.
binoculnrs, mavie or still, sound p.rujec-
tors, Send full desard tlﬂn by munil,
wlm for prompt cash o Over 30 k'enl'!

-dzpn‘nd.lhi! Ly lmuru hﬁnaub]a deal-
Bazs Oamera Gum:ilnw 179 West
Hndl:un Street, Chicngo, Ilinoks,

FHOTO FINIEHING

ROLL. Developed, photo album, 2 en-
h.rgementa. B prints 25c, Geppert Stu-
dios, Dept. I-1, Des Molnes. Towa.

TFILM I.mve]nmd B album size cnlarge-
ments or 16 u.'pu.rtll.ng prinks, Thc: B anappy
Ax6 enlorgements, J0e, Reprints, es
Contact prints, 2¢; album enlargements,
fg; 4%6 enlargemenis, 4c. Crystal Studias,
J.ElB—F: Rushford. Minn,

FRER; Have your 3smm, flm developed
by specialist, rat film done free! Fillo
fine-grain developed, 36 DIg, :i.]:a.rl:].l.l:lgJ
navw :‘ndo. BxT anlargements—only $1

AtpxE—sl. 18 expesure—TSe. Batlsfac-
tiom rulra.nbaa-dl ﬂ're'rmght servlce. Free
muilers, price list! Minfstudio, Depart-
I:l.'l!-r.‘l.t. 1-B, 2431 BEI:I:B'.‘;I. Westfield, N, J.

a4

OIL Coloring pholo phs a fascinabing
hobby or profitable Tlnm Learn at
home. Easy simplified method. Previous

rience unnecessary., Send for free in-
formation and requirements. Natlonal Art
Behool, 1315 Michigan, Dept. 343B, Chi-
cign,

IMMEDIATE Service! Piotures returned
game diy ofder recelved. Binashing low

re war prices! Sixteen guaranteed deck-

mﬁmvﬁ“ prints [rom rell, 35¢, Or
one o plaln snlargements froe
with B deckled- m:m.‘ prints, 250, 16 re-
prints from negatives 250, Candid roils
developed. Mauglc-Eve timed, vagotaled,
nod enlorged to 3x4 on deckled-edge Velox
papeer—18 ex aﬁmm. $1.00; 18 exp. HOc;
16 exp. Ho. B e:p Bantom, 250,
Reprints, 3, 96 Bach, WeDaAvE ew, DR
fect 33mm. film! Low nrmm Froe mail-
erd, detalls on request. Americnn Studios,

. B06, LaCrosse. Wia.

BEAUTIFUL 4x8 Piclures 3'z¢ ench,
from 136 and 120 negatlves. J14x415 [rom
all other sizes. All werk mmrnntuud.
Overnight service. BRoll developed and B
pictures 30¢, Roll 12 pictures 46c. Holl 18
pictures  Glc. nlargemenis on  dooble

wet L poriralt paper SxT—30c. Bx1D—50e,

ples mude from any pleture 75c. Pacifie

hf?: Bervice, BHox 688, San Franclsco,
Calif,

16 BPARKLING Lifetone E‘rl.nbl. 2 beau-
tiful Holl¥ywood cplargements, free Leath-
ertone Iframe and photo wallet only 28c,
Free phote mlbum with first order.  Life-
im:: tudios, Dept. A-L1130, Des Moines,
OWE.

" "FREE Photo Christmas card! &end neg-
ptive today Tor free cord, amazing barg
offers, Mosher Studics, Vineyvard Haven,
Mlass_

COLOR—It's eau;r m color photographs
with tmnatl.r:nt olls, For pleasure or
profit, Book glves Tull instrucifons, Price
ﬁ.u-u. Currie, 45%A Cherty 85i, Quincy,

55,

-8 EXPOSURE Haolls developed and en-
Inrged mammoth slze 30c, Reprinés 3c.
Thrifty Photos, Box 4, South Gate, Calil,

InT ENLARGEMENTS, 15c: ten for §1.00
eash or 0.0 0. Send negatives, DeVane's
Btudio, Melville, La.

THREE Prints cach good negative, & to
# exposure rolls, 30c. 12, 16, 18 exposuro
rolls, B0c., HReprinis, 3c. Fred D, East-
marn, Bode, Iowa,

Bxl0 BILK Finish enlargemeni—32ic,
Send pogative, Irving Studio, 40064 Ir-
ying Park_Chicago.

“EVERY Ficlure man eolergemonk] 6
sparkling deckle-edge enlargements and
roll developed 25c coing 118 2lre or amall-
er; enlarge reprints 3c. Enlarge Photo,
Box 9910, Bosion, hMuass.

T BEAUTIFUL Bnlu:nmmt from each
ploture oo Toll BEate FPhotos,
Dept. B4, Jnnmnl.l.s ".Ii'la.

8-18 FILM Sghjects, £1.56 u List,
stamp. Pence Eervlcg, 2484 Liddesdale,
Detroit. Michigan.

FREE Movie Nlm catnlog] sample 10,
ﬂnD{ll’lil Company, Jackson, Tennesses,

“THE World's Greateal Passion Play,"

Amm. 1émm. and 35mm. 8 Iy allent or
saund, Rent or purchaese, include stamp.
Hemenway Film Co,, 33-F Melrose 5t
HBoston 11, Mass, )

T MOVIE Film, l00° l6mm. tl.illl—ﬂﬁ
double Bmm, §1,25, :tr\'rlnglnw Imiudﬂd.
l.ﬂ.mhaﬁsa‘lgur. 478-A Elr.um:jr Toak-
o, M. ¥,

MOVIE Projectors. HBought and sold
Thited, Eaﬂg_l.nwr\ennr. Toleda, Chio,

GUARAMNTEED Fresh #8mm fllm, §2.60
slx spools Univex Eso-B, §3.45 three spools

double Bmm. Du.llte loading. ‘Wil shi
.00, Catal Eso=H, Cen
Hansas City 2, a0k,

NEW Mavie flims—Law pe h!'l:ba_-:l THreet

from laboratery. Free listl Bergen Flims
Logh N J Y *

ALL Makes camera fllms, 160 {6 16,
£200. Bmm. 25 ft. double $1.25 Dewl-
aplng free. Alio complete movie Mlle
avaiiable. Fros catalog. Star Bafety Film,
BI0 = Oth Ave, New York.

LEARN Mavie projection, management.
Free catalog. Dhle age, ‘Theatrs Insti-
tute, Elmirn. M., ¥.

n{sl Leadership in l.hl: cine field
Is mpparent Im war times. re ready—
your choice of & mm. and llﬁ‘ mm, Appa-
ratus. Write for guotations. Your akd
equipment 15 worth real money in trade
—describe plense, Or we buy for cosh and
gu.y immediately on receipt.
endquarters. Hass buys “em, sells ‘em,
irades 'em. Satisfaction guaranteed ar
a'uur money refunded, Bass Camera Com-
. Dept, A, 170 W, Madison St., Chi-
tntn Llinads,

MUSIC AND MUSICAL INSTEUMENTS

FHOTOORAFHY For pleasurs and 1|:|rul’-
It. Prepore ot home, Common sch ed-
ucation sufMelent. Write :‘or information
and requirements, maTich hool af
Phatography, 1315 Mjch.lnn Dept., 3463,
Chicago.

YOUR Favorite kodnk pictures mlmﬂ!:d'
glze §5xT, 100; thres [or quarier. coln. T
best negntives (film) todny, Address Gep-
hert Biudios, Dept A-1, Des Moines, Iowa.

EIGHT 8x10" Enlargements $1.00. Threa
for 50¢. 20c emch. Ten 8x7" double
weight enlargements 31.00. Four 508 Ei-
ther size 0il eolored 25¢ each extra. Snap-
:hota copied 2%c. Empire Photos, Adams

Center, N Y.

EMBOSSED Christmas cards including
envelopes from your own negabive, 25 for
§1.95, 12 for T5c. Bamples—3 Tor 25¢ from
one negative, Fllm Capital Service, B840
Dewey Ave., Rochester, New York.

SPECIAL Ofer, Mand colorad 57TV
phota enlargement on professional doubls
walght paper from film or ghubu- casts you
enly 250, If casel frome ired ndd 10k,
Nao extra eharges. Ineclude color halr, eves,
ete. Bend only coin or munexfurder. Dept,
V., Box 151, Eullun D. Hew Ciby.

XMAS Cmrds from o%rn pegoaiives G8co
dozen. Send fegative for sample. Fllms
developed and 16 prints or 8 prints and 2
cnhrﬁ!mmu 26e. Crystal Photo Service,

Cryatal Lue._,m

ROLL Dave F'!p nted onin!jcmcnt
coupan, 20, tr eprints X
1400 8o, Herenth “Maywood, 100

BIGGEST 8100 Value In 35 mm, Anish-

ing today. 38 exposure floe graln 3Tyxd15
u.'la.r ementu deckled. embossed margin
and date. FBighteen expostres Tt &%=

tnet finjsh with embossed wide margin.
%Ei‘ni. Hlilutﬂl Film Bervice, Box H404A,

INTRODUOCTORY Offer—E8ix enlafge-
mnnm from ﬁnur fﬂaﬂte negative, Zhe,
land Stn . Dopt. “EM,"
u eville, M. el
T QUALITY Phutm:n.“in ANy snap-
Jhuhl 51,00 hundr Buﬂ:lnlht. B
h Road, urst, Mew York,

'IFELGK Deckla I:!:nllnu e, Rolls davel-
d, tﬁ'u deckle edged prints each nega-
ﬂx 35, Two b6x7 enlargements 25«
Eummtra Studio. Unlonville. Mo
LIS Bolentifcally developed plus @
benur_lml dxi enlargements, J0c complete,
Ell.l:lju—ﬂtn'lm. 107 Dewey Bi., Hewark,

B BEAUTIFUL Enlarged prints (neprly
ostcard slze) or 18 regular prints 25c

mm. ralls :ninﬁtd Alwdly. 51,00, Buor-
ton Studios, 55- Rogoae, e Yark.

44A POPULAR MECHANICS

MOTION l'él:T'l:'R!s AND SOUND

QUIPMENT
MOVIES: Travel. comedy, glamar.
Bmm.-18mm. Lists free, with glamor sam-
le, ten cents, Heeley, 42-0 West Markel

t. Corning. M. ¥.
1007 16MM, Used sound flm,. 51,080 post-
. Write for list of camplete subjects,
J&ntﬁlwx Films, Dept. PMi. Davenport,
Vil

B-16MAL.  Fllm-subjecis.  Black 'aﬁE
white and color; sound or silent. Larges
aelection ever compiled: 75¢ ta III'H] wr]ta
for nmew, deluxe eatalog—profusely illus-
trated| 252 (eoin or stamps)  refunded
fArat purehiase, Hollywood Movie Supply,
HuJ_.Igl_g'md m]i;nrnl:

AN fmm. fllms exchanged. Box
B-49 'Hﬂﬂ Hf,ul.n Sirect. Bridgeport. Conn.

$1 BRINGS “Surprise” assortment Smm,
calarful  tities! narantesd, LeMaine
Films, Nevada, Missourl.

IH?AEIGN or Elt.lJ,}" mmma west,ema
dromas, & and I6mm, 3z atnmp. Exerd
Home Movies, 834 Acklin, Taleda 10, Ohio.

BMM-FENM. Films list, Iree. Magno's,
536 River, Paterson, M. J.

PANCHROMATIC 16mm. Film §3.55
100 M. Vietor sound projector model 40-B.
Gonere Co.. Devenport, Jowa,

GLAMOUR Mewsrewl Mo, 4, Majorettes
and beauty queens. 50 ft., Bmm., regialarly
$2.040, only $1.00. IEmm. 100 ft. &2.50.
Lists, sample, dime. Jenkins, 392.F, El=
mira, . Y.

A5MM. Bound featurea! Bhorts! Teeh-
nlealor samples 10e. Demsey, 1813 Stew-
arl, Youngstown, o,

DEALERS ldmm. Films Somple. Cal-
alogue, dime {refunded fArst purchase),
Paramount, 3331 Ripley. Davetiport. Iowa.

BABIM., 16MM. Rentals, l=||.t:r|t lllﬂr: '|'-|l:.'1'
reel: Bpodnd feabures $4.85
Nnttlmnl Cinemn. 71 Dey St.. H'ew Yoru:

Movle flims—cheap! Lista freel
Fhlplﬂ-. 311 Gay, Phoonixville, Peana.

1000 B-16MM. Films, Sensatlonal reduc-
tlons.  Catalogs fres.  Bargsin  Fllms,
Ti-E Gist Street. Lea Angeles, California,

I5MM, 18MM. Saund sklent pro t-th!'ra
films. Bavarese. Woodeliff Lake.

BEND Stamp for 18mm,, !rm:u. r_ntn-
logus.  Bterling's 878 MNorthamptbon,
tan, Peonsylvanin.

“ALL-AROUND™ Reflpctor COo. FUATLE=
tees their refector will glve 257 more
sereenn luminatlen on Revere projeclors,
Address, 10111 Euoclid, Gleveland, Ohio.

PIANISTE—Quickly [mprove playing,
technle, slghtreading, ascuracy, memariz-
mental-muscular co-ordina-

lng throu
tlon. Free klet, Nropadwell Bitudics
Defpt. 43K, Covina, Calif.

BONOWRITERS! Amazing, cutstanding
proposition. Hibbeler, ©5, 2157 N. Avers,
Chicuge.

POEMS Wnanted for musical setting

i

Bund [éluzln Tor immediate consideration.
tar Musle Masters, 630 Beacon
Bu!]ﬂln: B Lody,

BONGE Wanted. No advance charges,
Nationpl Songwriters, Music Publishers,
Bok 1647E, Hollywood,

T EONGWRITERS! Astounding proposi-
ton! Particulars free. Professionals, Box
438, Mill Valley, Calif.

ords, w:lmirrh.ll
h, Wis,

MUSIC Composed to w

proposition.  Bauer Etm Oahk

BOMNGWRITERS! Send your p-neuu far
our offer nnd free “Rhyming Dictionary.
Phonographh resords maode,  Vandecbilt
Music Biudios, Box 113, Dept. 2-L, Coney
Island. N, ¥.

POEMS (Songs) musle—arranged. re
eorded, printing. Pav-go plan, Free di-
agnoais. Tune Dector, O.P.0. Bax BSL,

ew York 1

GOO0D Music composed to Ignod waords.
Mugle printing. Hclﬂum Bcchur. Chat-
ham, M'w Jersey. tablished 1910

TEJ"EP‘DET Porfects  mrtists 1.I.nllna.
Diallar, Information, dime! Patmar, Zlon,
Tilinnds.

All

ACCORDIONS $69.00. Buy and sell.
discount, Heguest cutalog,
43 M. Albany, Chicago.

makes,  60%
awkng-plano nirlﬂ Bend

TPLAY Hit son

dime for sample arrangements. home-
study folder, Christensen  Studies, Tal
Rimball Hall, Chicago 4, IIL

“HONG Porms wanted. Free sxamination.

MeNeil, Mnster of H‘l.mc. hl0-FM Bou
Alexandria, Los Angeles, Calif,

BEFORE srm{ln.r !-'uuf poem Lo be et
o music ki composer.”  Frea

booklet. Al Muquln. BIID Beachwood Dr.,
Hollywood 38, Colif.
ACCORDIONS: Mew and used, bDought,
sald ond repoired at wholesale prices,
Cash and terms. MNew 90 mge aecordion
method :2 20. Del Principe, . W=

DUTST.'.N'DI'NG Bongwriling #ervice,
lIIUM:l}D Barnhart, 1320 48th, Des Molnes,
O

BOMGWRITERS — Write today.
booklet. plan. BSong Bervice, 331-0 Wmt.
4fith, New York.

TEONGWRITERS — !r-:t book,
poems,  Varlety, Dept, 2, Salem, In

WANTED! =8 mﬂludln for songs
We arrange, publish, sell. Superior Eucnl
Btudios, Passaic, M. J.

send
dians.




BONGWRITERS—8end poem for imme-
dlate examination and frec rh.:rmln.ﬁi die-
tionary. Richard Brothers,

Building, Chichgpo.

BONG Poems wanted: Write for freo
Instructive booklet, outlining opportuni-
ties. United Musie Corporation, Dept. I4,
Solem, Indinno,

BONOWRITERS, Write for free booklet
Eaﬂt sharing plan.  Allied Musie, 204

Fourth, Cineinnatl, Ohlo.
"““WRITE Songs, Big money and reputa-
Len, Write for information. J, Gordan
Pub. Co.. 301 N. Hoyne, Ave,, Chicago.

RADIDS, SUFFLIES, INSTRUCTION

MIRACLE Pl:unt 51 t:mnm}trnuh nieedle
plays 2000 record a plus  money-saving
arts and tube catad nf p.il for 25hc. Radio

Warehouse., 363 Weoster, Akron, Ohio,

" ORYSTAL Radio experimenters. Write
Hulet, 29 East 39th 8t., New York,

HEVISED Flans 18 long dl.-shnm: cn‘al.a.'l.
Labsiirs

pets, with “Radiobullder''—

torjes, 1400-C Tith nﬂ:nl.w. Uil‘..l.n.n.d
3, ‘Cadifornia.

T LOWEST P'rl:a..'.. Radio tubes, pocis,
Free bo n Ilsl..s Potter, 1314-F MeGes,
Kansas Clty 8.

P‘REFA.HE Ynl.u'ul! now for & wall PRy -
ing radic position after the war, Obtain
.I'Eur PCC commercial radioteiephone and

legraph licenses through our home study
oourses, writien for &= maon who hos
forgotten higher mathematies, An easily
read, easlly understood course. Modernte
tultlon fed. Wilte for particulars. Amer=
!;:-3 R:;hku Institute, 44 East 24rd Street,

RADIO Bervice men and cxperimenters
send for gur glant radlo catalogue. Bave
:rﬂt.uﬁ- J'Eln ted Hodio Co. (1000M), Now=

BUSINESS OFFORTUNITIES

MECHANICALLY Inclined men — Own
and te peneral applinnce repalr aliogm,
Complete, ilustrated course shows you
how, Welding, refrigeration, motor re-
pair, how to gel business, ete., all phases

covered, Free litermture. l.‘:hrlsty Supply
Dc t. 134, 2835 N, l::g!.!.llm] A.'l.tl Chlcngu.

BTART Home business making statuary,
plagues, art goods, novelties, sSouvenirs,
concrete pottery, gardon furniture, artifi-
cia]l marble Mooring, liguid marble. Wake

our own flexible molds, Amazing profits,

aluable folder frec. Creative Publishers,
(PFMI1), Glencos, Hlingds.

BELL Bocks by mall, denl ditoct with
Euhllshem Cnmn!:t: plan dime, Bl

ples, Hing. N, Car.

T OPPORTUNITY—For real cash Instead
of promises, Feguest ].ll:rrntur: immedi=
ately 10c. Arthur Brockner, Box 1207,
Woodhaven, N,

47 RED Haot, un-tudhc minute, guaran-
teed, Jocml and maeblorder. amaoli capital,
moneymakers with maognzing _1|1rr|t|n :l‘ulj. of
information 10, “'Leaderads,” 319 Sa,
Marengo, Posadens 5, California.

“BTART H’unre time home Business, Tn-
formation 100 big mails 50 cents,
Mnrt_!.' Enterpu.'l_-ll:s North Chicago, Ilinals,

BTART Laocal or maoll order buziness,
Write Dunn's, Dellslow. W. Va.

BIO Money. Make wooden baby walk-
ors, Plans Bic. Chester Company, 3718-A
2ith, Ban Ddego, Gn!l:‘urnl.u

CO-PUBLIEH ngrzine, BIg profits.
Bample ten :euu. a.urn.n] Ragan. Nebr,

T LIFETIME Business, home, office; par
ticulncs dmcrlbdnf “300 Business Plnn:s"
free, Russell, #12-A Annlston, Brlocaugn,

Inbamn,

PAYING Mail business—GStamp brings
glymut. General Publications, Ossining,

BRAND HNew book—68  pages.
worde—All real monevmakers
crets,
nale s
antee,
Byracuse

THOUSANDE Of
“Supply Bource Dimﬂurr"
Bervice, D-11. Park Ridge,

MAKE ﬂihmnmrr—sp‘rﬁ time or full
time. Oncr home, or office. Ex-
g:rlme cessary. Detalls free, Gode-
ri. 818 Kelly Streel. New York.

‘I‘DDI- Dﬂlmnt ¥s hl.:. Home shlﬂr
Low ter] Free bhook-
ht. 'Othln Imli!-uv: of chhmmr Box 122,
Greenville, Ohin,

OFPORTUNITIES Galore: New, fasal-
nating, variety home-work earns big mon-
cy. e brings three distinet money-
:mntl 'f magarines, catalog, details. Bill-

05 Hailway Exchange Bldg.. Mon-
'I'.rEEJ Canada.

40,000
siness ge-
successiul mallorder r.]]:.ru. whale=
Iy sources—236c, Muuogha.l:t EUuar-
m]tth"uhli:aHm:. 213 Comsl

eriicles  wholesale,
10c.  Ideal

HUSTLER Wanted!
1y demand
routes apen nearby.
ods get business. Mo selling experience
needed to starl, We supply sales, advers
Lisl literature—all you mneed.  Proflts
should Increase cvery menth, Low prices;
gocd values, complete serviee, Haw:lejstl
Co., Dept, K-83-PPM, Freeport,
CHEST, Cheapest, shortest -ww to
learn the mablorder business, 4500 w

folio 2&c,  Haoff , 2740 C1.1:||-
n?nf It 1“ mann GCoy. i

to Intreduce, sup-
for Hawlelgh necessities.
nwlelgh meth-

PLABTEX Statuary and noveltiea—il

irmt wish to start in a paying manufactur-

buginess af ¥Your own we can help vou

ge't started right as we have the experience

eing the lnrgest producers. If you are &

manufacturer either on small scale or for

big productien we are ready Lo buy for

-:auh any quantity of plagues, statuettes,

murals, novelties in Marblite

P]ul:ﬁ or Plastic of any kind, §f suitable

and at the right price. Particulars freec

without ebligation. W. R. Cote, 14 Well-
wood Ave,, Toronto, Canadn,

BUILD Your own hnslmﬁ in .slim‘t time,
Details of many plans, Excel-
lent 25¢ plan included nuee-. " Welsen, Box
217-A, Hicksville, N. ":'.

“OPEN Cutrate drugstore by mail, Com=
El&:l}g plan dime, DI.:tlL' ﬂen'ine. King, M.

]]EGINNER.E Mail sgder and lochl bosi-
nezs plans and formulas, Five 25¢ books
for §1.00 nuslfiid.. Circulars free. Braln's
Fook Bhep, 118 Washinglon Ave,, Endicett,

MAGIC Races—At cigarette touch zix
horses are off, Fast seller, H.tg5 profits,
6 races ond quantity prices & cobmng
CGreene, 42168 Redwood, Venice, Calif,

LIBRARY Business opportiinities mail
order information free. Clark System,
Ellwood City. Penna.

EXTHA lncome—Flenty mall sellin
portinlties, Write Kotz, 4254 N, K 'ba.P
Chicagn,

SBTART A home buslnsss ln spare time,
Make extrn money. Experience not esson-
tlal. Ldieraturs free. H. H. Schusltz,
RFD 2. Box G-A. Pascagouln, Biiss.

COLOR Cement with chomicals, Maks
ariistle cement garden orpaments Hally=

wond style. Sample 10c. Hollywood Ce-
:l;unélir.n;t B&2Y onderland, Hollywood,
il

T BUCCEES Hays hello Lo you! Your own
boss, your own buosiness, right st home!
Amazing new mail order course shows you,
tiny capital quickly starts w¥ou, Thrilling
literature fres, Century, PO, Box I82,
Naugatuck, Conn.

HARAKUL ﬂtleea are pruﬂta.b;lu Write:
Addis A Eelley, California,

PERFUMERS Munke hal. guick nod
stesdy money. I furnish ecamplete detailed
Instructions. Don't delay. ‘Write Dr.
Abell, Parkway Bldg., Pasadena, 1if.

DIETRIBUTE Vitaming, minerals, health

5. Wholesale priees. Natlonal Diet

Company, Portland. Oregan,

CHARTERS: Delaware: best, ch“ﬁ'

free forms, Colonlal Charter Cd.,
minctan, Del,

GET Inioe malil selling. Prepare for fu-
ture. Btart sideline business now, Splen-
did opporfunities, Interesting. profitable
propasitiona ::|'||111|1.|:r=:l::|.h|it'L l.'l-'niin n. Prog-
reszive Mpgnzine tells detuils
and premium efler, B}J.EIJO?EEI!'I. Fub.'l.lu.hjnz
Co.. Bheboygan. Wisconsin,

BTART Your own maguzin
home, Ho eapitul required. Write for
nnrtlnulara and supplies. American Read-
ers’ Serviee. Hatfleld, Penna.

“HOW To Make ﬁimpie Molds and Plos-
ter Plagues."* Profit in popular noveltieal
Booklet 250, Plasl'.ercrn.fn 1406 E. 43rd 8t.,

Cleveland, Ohio.

e ngency ab

MAKE Money at home in spare time
by mail, Write Gorden Publishers, Box 23,
Pawtucket, H. I

MAIL Order business course shows you
how to make money, spare or Iulltime
‘Teaches professlonal mall order techni ua
s 151 pmh,-:p.l;chl:ng schemes,
tails. Nelson 311 South Waba.sh
ﬂrp{ l-ﬂ!_. E’hiEEu.

T DRUNKENNESS Is p disease which re-
Eponds to trentment. Medieal skill plus
human sympathy prove successful with
Hguor and drug cases. 00 yvenrs e:l:p-erl-
ence, Write for free booklet. P. M. Nel-
son, The Heeley Institute. D Dwight, Tl

TMAIL Order magarnes and :lnm mail
I0c. Kratzer, 143 S50, Sedgwick, Wichila,
Ennsns,

AGENTS—To mall our literature. Good
rofits. Home business, Maywood, 1133
roadway. Mew York.

HOLDMI'HHD—PIIMH Casting. Com-
formulas—fully  illustrated.  2be.
dr.'a.l Service, RM-11, Park Ridge, 111,

§ MOST Head mail order magazines a0c.
ﬂ.‘ma.n.d Cartier, E05A North, Pittsfield,
A5,

YOU Too can learn how to make mold
and cast real plastics, Bend stomped en-
velope. Box 408, Galnesville, Texas.

NEW York branch office. under yoor
name, will inerease your business no mat-
ter what your proposition ls. Rent—§1.00
maonthly, $7.30 yearly, Co-gperative Of-
fiees 126 Lr'i!:lnn fala] ..ﬂ.urh.u jew Yurl‘.

MAILORDER ﬂTp-nrhlnll‘.lﬁ book, Inrg
size, 10¢. Waddell's, 300 East Tith, Ni‘w
Yorie 31,

MAHE Money maillng oor postemrds,
Bample artiele. Instructions 256, Ollers,
57 Nugent, New Hyde Park, M. Y.

BIGNS And showeards easily and ex-

perily painted with letter pattorms. Many
Ei2es sliles. Write for desecriplive
folder. John Rahn, A1330 Central Ave,
Chicngo &1,

FHEE Subscription to "'I‘h-n Mall Crder
Hews" {(Bomerv J.}  Oldest mail
trade journal in Amerlen. Offer limited.

postal todoy.

RAISE Guinea plgs at home. Millions
uged, marketa everywhere, Booklet free,
Taylore Guinen Pig Farm, Hapeville, Ga,

MAKE Money nt home in spare time by
mall, start with as little as ar £3. Far-
ticulnrs free. Kmaft Publicn 5, 112 Mud-

an, Audrora, Missourl.

WINTER Is coming. Make ¥our own
anti-freppe, MNine formulas $1.00. Box 177,
Giinesville, Texns,

PAIKRT Signs for profit with ald of let-

tuﬂngbepnttm. Free lternture, B-lmglc
0. Drzploy Lellers Co., Box

Ft. Hamilton £ta., Brookirn 9, N. ¥,

HOMEWORKERS - Manufacture gifls,
plagues, novelties; 80% profit. Material,
maolds, Instructlons rntshed.  Sample
inrge tle mold model, door stop, sav=
ings bank, radio ornament, with illustrat-
ed molding cireulsr, catal n-rue hundred
new fexible molds 81,00 pastpaid. mquc
Products, 1410W Bllh'lul'l.f Eﬁ

300 WAYES To make extra mune:'. Tea!.ed
nnd]?mmnter-d- 2he coin. Buosiness Mart,
253-B Plymouth Bldg,, Minneapolls, Minn,

MEN, Here's opportunity, Send Boe.
Recelve best mnn.er maxtn: formula of all
watlerless han int  clesner,
Warrow ﬂht.mlﬂ-] Ca.. Eﬂ! . W. 1 Ave,,
Minmi, Fla.

WEHER Typewriter Mechanies School.
Blmplifed homestudy-repairing Increas-
ing. Canton, Ohio.

PLASTEX Industries offers industrious
men an opportunity to start a business of
thelr own, manpfactyuring art goods.
eltles. souvenirs. ete.. In Plastex and mar-
ble imitation. S¢ material makes 31 artl-
cles. Hubber moulds furnlzshed for speed
production. SEmall investment belngs good
returns. We are now placing big chaim

store orders with manufacturers, Write
lor Interesting booklet mailed free. Plas-
leﬂ Inlgusr.rm Dept. A, 1083 Wuhlnmn

VE.,

HOW And wh.ere to obtaln capital, Fully
explained, particulars free. Star Service,
Wlﬂlkﬂni‘tﬂ Ohio.

127 W.F.L'IE Tn J:m!.l:u m:m.:_'r in home op
affice, business of your own. Full partie-
E_J;_f Iree. Elite Co., 214 l}rmd. 5t., New

LIQUID Marble—Colorful. glazed! Mold,
brush, spray! position floors, rubber-
lastic molds. Particulars free. Marbleiz-
ing Bervice., Edwardaville, Tllionods.

BRUSH PFlaiing cutfits connect (o & bat-
ter¥. Mo tanks necessary, Oood paying
businesa ot home plating autoparts, bath-
rogam  fxtures, bicycles. reflectors, ailvers
ing mirrors. No shop or E.l'.ul:q'.ln[:mm o=
uired. Outfits furnished. Free booklet,

unmetal Co., Ave. H. Deeatur, Il

iy=

LIQUID Hn.rb]e EROW- whlk miulti=
colored. Glued, Unglazed, mmnn
fleoring, Lifetime wear. Any color,

Flexible maolds. Flaster mt—

L into the big money now, Full

urmnt.'lun glven free. Write Compo-Tex,
Tag, 5t, Louis, Mo,

MONEYMARING OFFORTUNITIES
HELP Win the war first!

frinrtt 5.

Then man

oa'll like silvering m:lrrucrs raﬂe:t.on.i
i!nl:in[ aparkling chlpped TR
lates, DUkt laed. Ebrlh.'h:l!- P"lh.ter_

50. Marion, Indiana.

TURN Your sparetime into money, Pro-
gressive Mailtrade furnishes the ideas and

e o B i
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WINMING S$-getting schemes, Lips, op-
pu'rr.urtl.llEE formuins: two copies, 10e. 45th
year. Schemer Magazine, MLLa.nr:: Ohifa,

MAKE Money at home o spu.rl.-l.:m.e
Mailorder business i3 vour opportanity.
Biart with as Qittle s $2.00, e —AMA%-
lng uul:em that works wonders. prepured

xpert. Startling Infermation Irec,
.M:‘red Siddall, Atascadern, Calil,

PUBLISH Your own magaiine Hand-
some 52 pago format, well edited, 1llus-
trated, Cost low a5 $1.00 maonth. Brings

slige, profits. mc brings sample
d.:lh.lf::e Nationel, Ord, Mebr. '

T MECHANIGALLY Inclined men — Own
and operate general appliance rega.tr sh.n'p
Complete, [lustrated course s
how., Welding, relrigermtion, molor IE-
pair, how to get business, cte., all phases
eovered, Fres literature, Christy Supply
Dept. 1134, 2835 N. Ceniral Ave.. Chlcago.

T WHOLESALE Price list books and nov-
eltles freo. Torian's, Hampion, Virginis.

FPROFITABLE Homework, Particulars
froe, Woodernft Projects, 1320 Lindsay,
Gainesyille, Texas.

CASH In on your ldeas, stories, poerms,
ete. Magazine 2bc. ““Arrival” 319 Bo
Marengo, Pasadens §, Californio.

T MAKE Your own Fledble Molds, Stat-
nary, Art Goods, Noveltles. Artificial Mar-
ble Flooring, Llguid Marble.  Literature

ree. Hemion, 11-M, Park Ridge, Il

ADDED Imcome. Wrile dlE‘t.B glve coun-
sel, mnalyze character E body _chem-
lstry. Outline of 19 types loe. T. Gooley,
3910 N, Bell, Ghicago.

MAIL Order business makes money!
Plan for victoryve—now! Magazine infor-
mation 1lo0c. Root, Box 343K, Rockford,
Ilnats. "

T LEARN Metasclence, Remarkable drug-
less healing. No manlpulation. No nppa-
raius. Unbelievable simplleity and results,
Inexpensive correspondence course. Write
BMaotnscience, De Land, Farida,

EARMN Money it home! 'I'I.l.nu:l:nd: dal
“Home Worker Magazine™ tslls how.
Snmple, Bﬁl: Ei:emnr:. Box T, 4917 MNorth
Eoalier,

nmmvs Hulh. litecatures, magazines,
Bend 10e. MePlastens, 218 8. Laflin, Chl-
CALED,

START Your own business on our eapi-
tal. Alwarys vour own boss, Hundreds av-
erage $3,000 to $5.000 pnnoal sales year
aiter year. We supply stocks, equipment
un eradit. 200 home necessities.  Solling

rignoe unnecessary to start, Wonder-

opportunity to own plensant, :Frnn;-
u.hl:u.‘ busimess backed by world wide indus-
try. Write Rawlel . Dept, K-U-PPM,
Freeport. TH

AGENTS, Big line inciuding focd prod-
ucta, Fast selling mium and bargain
deals, Low prices. nd card for big out-
fit offer with gift. Ho-Ro-Co, 2737 Daodier,
8L Louls, Mo.

" CHRISTMAS Card ngents, We unders
sell everybody, Finest nationally known
lines. Name jmprinted. Also box sasort-
ments. Dime (reflunded) brings beautifal
g}ﬁplna. EKlayer, 2219 Crane, Clneinnati,

o,

FORMULAS, PLANE, ETC,

MAKE Fast EI:“iI:I products. No ma-
chingey, ““Chemis proved Formulas, ™
Litermture [ree, Kt 15, Park Ridge,
Illinods.

NORTH Fole antl-freeze, tops them all
Make vour own 15c gallon G’utnntmd.
formuls and imlru:r.lun it 00, Dimmond
X Products, Box 213, Glabbs, Nevada.

600 SQUARE Inches luminous eloth, 13
fuprescent crayons, §1.00, Franklin Mils
Jer, 18 - 30 5t., Wilmington, Del

MONEY? Hpare_time opportunities 1o | — “LUMINOUS Palnt* shines In dark.
stamp. Hox 1348, Loulsville, Ky, Easily made. 100 ather formulas, plans—

“RUILD
backbane, fuluPe suecess, Poatal
marvelous ldeas. Shore BSales, 1153 Atlan-
tie, Matawan, M. J.

EARN Monoy evenings. copyl
plicating comie cartoons far
Adservice, Argyle. Wisconsin.

BIG Paying ernlﬂnlun make and Ot
arch supports, Lowest priced instructlons.
Jul ,Corssen, 3600 Texns Ave., St Louis,

Bank account, new cuum?"n“

nnd di-
wertisers.

all 25e. Hoap-making ecourse (20 farmu-
lns) $1.00, Resilvering mirrors, formuln
20c. Idesl Service, 311 Park Ridge I

U1l FORMULAS  And calalogoe 256

Curtis* Bpecialties. Box 19168, Denver, Colo.

AUTO Cleaner. Costs 10c, sells §1.000
Make it wourself. Fres sample. Write
Formieo, 114 Klefaber. B, Davion, Ohio.

PLAYING Card game. 2'&0"? profit. El.nl-
ple game 262, Hox B2, Denver 1. Cal

LUMINOUS Paint (shines in d-.r"h;_'l.
Bpectacular dollar seller. Rush name for
Eruﬂhh'lv details and free sample.

beook, Conmeclicul,

MAKE Extra praflt handling magazins
orders in your community. Easy sales, lib-
eral eommisslon., Big Christmas secason
a.h,euf_‘ hWL;EILe ruclr {res Whnlﬂwtﬂpt-‘ui

r Ma ne ne .
Moint Morris. 1. s i

BOHODL Senlors—Se]ll Amerion's mosb
beautiful, distinctive duation name
cards, Posiiively highest commission.
Lowest prices. Pree sample kit. Print-
crift, 1423 E. Elm Btrest, Scranton, E'oru:l.

FORMULA. Athlete's foot. Bpecial 2500
‘E"th%ruo\. Chemist, 05686 Ladson, Pitis-
burgh,

I'DRMUMS, Anslyais, free Hteratare.
rl;t{?su;a:m ¥30 Charies, Grand Rapids,

SOLDIER Moulds for t0Fs.
catalog 5o, Henry Schiercke, Gh

MAKE Monoy ot homo by mail. :u.m.uk,.
Box 1436, Long Bench, Calif.

MONEY In vour own bedbug destrovers.
B formulas 50e war stamps, J. E. Me '
§10 Tennessps Avenus, Avondale, Bavan-
nah, ﬂenru:l.a

Missourt,
Illl;u-t.mt-cﬂ.
ent,

NEW Gland stimulating vitamin, De-

tails acrompany “Colchicine” offer. Sce
"{:hﬂmlstrs =
ATEST Formuln lists, free. Warren

White, 1300 Commeree, Dadlas (1), Texas.
REAL MnnuIncLum[!n: formuias,  Lists

rm Cummings, emist, Gordon Ave.,

zines, money making op-
mrlunlu-u lnﬂu pages, 25e  Thomason, 3?'1'
Eapt Jessamine, Fort Worth, Texas

Brracuse, N, Y.
bast, nalysis,

FORM — Lntest,
Literatore [ree, Bellorl. Enntmerlu
Bullding, Chieago.

T 185 NAMES And addresses of mnll.mrdt'r
magnzines, nd sheets 28%c. Hoflmabnn, 3740
Coy, Cincinnati 18, Ohia.

DIGLLA.HE In your ma!]l Write for at-
tractive 3ru1;|nsltl.n|:|.. Coleman’s, Smith=

DIMES! Quartera! Dallarsi By maill
Latest plans! Your name listed porma-

nently with over 108 firms—I0c. Novel
Enterprises, Depl. 3A. Butxiﬁ'? Reno, Mevw,
YOUR HName printed in 10,009 “Blg
Mafl" directories. 236c. Checking  coples
ﬁ:gh A.r]ml: =, 15881 Log Cabin, Detroit,

AUTHENTIC Formulary B34 pages (1=
Justrated), 10,000 money maoking formuos-
lns, recipes, instruetions, subatitutes,
£2.0:0 nmtﬂnjd (3 DDD_ (foreign §2.35),
Catalag, Brown Company, Chest-
nut Hill, Massachisells,

CHEMISTRY

WINN'S New Idea Home Laboratory
Chemical Kits and spparatus outfts for

BEETCH Your way to success—ihe sim=
E % Writl:r te G, H. Tarlor, Rgom
Eﬂﬂ. Worthington Street, Springfield,

*'ﬂ-‘.ra.n.'r A home  business
time." Make exira money. Experience not
essentinl.  Literatures stamp, Gofllot
Service., Alhambra, Calif,

ENACE Of making money in any busi-
o rofesslon. Mo selling. Easily
mnstered, We ahurw&ou how. Information
free. eT Sales P.O. Box 35, Sta.
E Cm:lnllﬂi 18, Ohlo.

TWELVE 8mall ads “'that keep my mail
brsiness 'ﬁ" * sent for 25c n. John=
ston, 605 nld, Lokeland, Fla,

OREATEST Huccess mn!] nh[! one dime.
ﬂum Bervice, Norlalk,

EXCELLENT § mtlme prnnu. handling
subacriptions—2=h megazines. Confiden-

tial catalogue, Startl supplies  free,
Pines Bubseciptions, Flushing, N, Y,

Hﬁﬂ-ﬂmﬂm Monevmaking oppor-
tunities, 25, rnald, Box 64, Forked
River. M. J,

IF ¥You want to swop-buy-sell m“hm:é

in spare

aend for Swappers Guide.  It's  [ull
tunities wll over Amerive. 20¢ co
e adverilsing, Swappers Guide, 810
8t. Joseph., Evansville, Ind.
TURN Your s n.rer,u into cmsh, Lit-
erature free, Teifler Jimison, PO,
Box 4866. Washington, D. ©.

OIANT Malls 6c; Mall Bale Magazine 3o.
portunity mail free, Harvey Teeple,
M) Deeotur, Indinno.

46A POPULAE MECHANICS

home erimenting. Send Sc for litera-
ture o retnil supply eatalogue. J. H.
Winn Co., Dept. 511, 124 W, 23rd Bt.,
New York. SR I e R

FREE Catalog: Chemistry, mineralogy,
biology, optics. Tracey Labaratories, Ev-
anston, Tlinods.

Enclose 3e

FREE Ohemical catalogue.
Greenwood, 358 Bropdway, New

Foe

HANDBOORK For chemical experiment-

ers. Hundreds of experiments, illostrated,

e, Experiment booklet 10¢. Chemisiry
cptalog r:- Reading Scientific Company,
R-c:ldJn.'_., Paginun.

COLCHICINE—Evolution chemical ere-
ples new mulant plants, Ilustrated book-
et plus  Experlnents magazine I5c.
Questok, Wellesley, Mass,

CHEMISTRY thurnturr nn ratus and
chemicals for fndustrial, tienl. and
private experimental ]lbmra.mrjeu. -
lete chemical Inboratory su p] mrﬂw
or correspondence school stude Ennd
Bhd apnatatis Dept, Mead, Si Dlnﬁui

P T #1":,. R

Supply Co. ks !115 bt
ter, Row ¥
PE For oulek chemieal
Eutting Sons, Campbell,

EP:EL’.'I‘RCEDQ
annlvsis 42,50,
Callfornia.

AGENTSE WANTED

CALL On friends with senantional per-
mnl Christmas ecards—50 Inr £1.00 u?
Personnl statlonery. ficent 21
enrd 8100 nasoriment. Prnﬂ.l de. Expe-
Flemes WAn&EeEIRTyT. _EiTI'l'DI!‘B on approval.
Wn“lll:t Brown, I3 Fith Ave. Dept

B-34, Mew Yark

STRANGE "Dry'" shos polisher, Sells
like wild. Replaces messy pasbes, lgubds.

t
tr]a.rlynglsl'.eem?r . H.mfi“ Lttt

MAGIC Cleaner and Lu.u:ud.rg
Hotter than @ I!lrl:crnl:kl:r. if prnl‘ihl
Bample free, Bestco,
Chicago,

BIG Bnr%nm: for hii profits, Men's
used prnts 25e, suits 0, overcoats Bhe,

shoea 12'5¢c, Civer 100 sensalionn] yaluges,
rience unnecessary.  Proe whe
1250-KED  Jefferson,
Chll:agn.

log. Superion
BELT Bample 25¢, prices oe, Leather-
crnft, 844 Bu.ﬂlmur:. Baltimore 1, Md,
HELL MName :'tu.h:ﬂ Flnsa, signs. Ell.m.pln
{¥your mnme} f.ll-'ﬁ‘lﬂl].. Box 347, Aug-
tin, Texas.

BELL Athlete’'s Toot remedy, Money back
gunranteed 1.50 investment nets you
100, Write to Vel-Feot Co,, T3T N,
Bt., Philadelphia, Penna.

WINDOW EBign  Iettera—Large gires
m-nnr ench. Specinl offer for general

enu Beauliful (glass-moun }  sam-

-c-a Im}. Etnmp appreciated. Atlas, Todl

alsted irago,

JI-GENTB--Cnln money—It's new—It's
hot! Everyone wants radlant plastic
plagues of loved ones. Commissions ad-
vanced, We deliver, tn'l'l!eql.. Condon, Box
187, Upper Darby, Penpa.

BILVER Plating and Polishing Ligquid.

with cloth, Cleana, sllverplates,
r:ﬁ‘ rs, one rubking. Renews sllverwars,
ewelry, musleal Instruments, automotive
trim, q!u . llke new, NuSilver, Aurora, T10,

CHRISTMAS Cards Be und 51.00 assort-
ments,  Generaus profilt,  Jerry's  Card
Service. Box 216, Menomones Fulls, Wis,

TIRE Saver that amnazingly extends the
life of any Hre mnd fixes punctures and
slow leaks automailcally as they occur.
Brand new discovery selling for only 35g
trents any tire. Big dissount permits you
to eell jobbers, dealers and consumers,
Certifled Producls, Landsville, §

ﬂ FIRE Extinguilsher: guick nmales,
wholesale or direct; liberal profits. " Pire.
Hiller,'" 1080 N. Franklin, Syracuse, N ¥,

GAS :Bwlnc l1|.l'.u aﬁgcillw—-lﬂﬂ-'fr pmrlt.
fo vou and 4 fnance, Bample,
cantract ‘Jﬁt Guthrll.- Third Strect,
Bardstown, Hentucky.

EXCELLENT Sparetime profits handling
subseripilons—2 ma, nes.  Confden-
finl catalogue. Star supplles {ree,
Finea Subseriptions. Plua ing. N, ¥,

TRIG | Mun taking orders: shirts, ties,
zox, panls, Jackets, sweaters, sh unl~
forms, ete. Bales equipment Iree, =
Tienoe HI‘IT‘IM!IE‘H-IW. Nimrod, 4022-AW
Linceln, Ch itt:m

SCIENTIFIC
H fled!

ts to 1.6
1 Praria, 111.

PLATING Ouﬂ’-t.s !ur autupwh refloe-
tors, Cannect batte tanks
necessaty. Free n-nm L] lmd. buutlet.. Gun=-
metnl Cao., Ave. N, Decatur, TI1L

WHOLESALE Sources, 800,000 articles
Free directory. Mayrwosde, 1133 Broad-
way., New York

Manulneturing TOCORSEA,
Franiasicl Trade secrets!
I-d:t.l free. Thermohwia,




AGENTS: Secll “Champo” — Athletle
champions Iavorile antisepiic, Cood profit,
Sus sample lie.  Chaimps Eroducts Co.
ous SR ampr Produc a
163 N, l-ﬁsh. 5t., Columbus, Ohlo.

BELL MNew-used clothing from home,
auto, store. Men's sults 08¢, ]-ea.l.her Ja.cx-
els Tlec, overcoats 43c, dresses 12c. ladies

coals 3Be, Other bargains, cnu.l.u.; free,
B&N, 5054 Rocsevelt, Chicaga,

AMBITIOUS School senlors-—Soll olngs-
mates the *“tops™ In graduation name
eards. Hest commissions. Free cards.
Agencies  going  like wildfire. Hurry!
Crafteards, Box 235-L, Pittsburgh, Penna,

EXCELLENT Sldellne for printing sales-
men, Decaleomania name plates in small
?un.nmles Also, make monvy applying
nitinls on automobiles.  Free samples.
;IR.llcn 1483 Washington, Boston (18),

T AGENTS—300%. Frofit ullln'g gold I:u:l!
window letters; stores
Hctuﬁln Letter Co,, 410-B NIJ-H.'I]
Chleago,

FREE Water and our  concontrabes,
makes flavors, letions, shampoas, T2 prod-

uets, labeis, bottles furnished. Quales,
E-20030 Russell, Detroit.

ELITE Callection contalns 1327 plans lor
starting own business: home, ce, Dae=

seriptive booklet free.  Elite Co., 214
Grand .El. N!'l Y-urh__m_—

AGENTE: Btamping names on packet-
key protectors. Sample check with your
nome, Address, I5c. Sitamping outfta,
Emblem checks, eheck-fobs, name nimtes.
g:.r'; Mig. Co., 303 Degraw St.. Brooklyn,

CHRISTMAE Cards with

name, B0 and

3 for §1.00, Regular and religious box
mssoriments, 4154-g Flth Btrecs, Phila-
delphia 40,

HIGH-GRADE SALESMEN

WELDING—Electrie are, Learn profit-
able trade quickly through actual proe-
tice, Individual welder Instruction at
bare cost af materiels,. Pull pq:r:.‘lclﬂnrs
free. Valuable welding lessons boak
Hobart Welding School, Box M—l:l.‘l!
Troy, Ohio.

MAKE Up to $25-3§35 week as & trained
racticn]l nurse! Learn ql}f“tlf at home.

ooklet free, Chicago Sc of Nursing,
Dept. K-10, Chicago,

TEARN Ceriified Grapho-Annlyst degroe
analyeing ham:wrl.unz Students report
enrnings rit L00 an_hour sparetime.
§75.00 weekly full time. Graduntes in em-
plm'meuL credit ngencies, police depart-
ments. courts, business and In private
practice as personal problem and vocation-
al advisars. Pully illustrated Grapho-
Analyst and 3000 word :l]l'l.ssl.rn.t:d lesson
free. Institute, Box 1150, Joplin, Mo,

T WRITE Servicemen: nmers Learn thru
booklet. “Dynamic Letters,' 25e.
Pubug._h.l_n; Oak, Dalton, Massachusetts,

WAR Workers and students. For md-
yancement and better pay You must know
mathematics and blueprint reading. Per-
sonal Instruetion by moil ot low cost
Write Lyle, Box 1240, SBarasota, Florida,

LEARN Blackemilh tempering aod hold-
Ing calors, G%pairlght booklet poatpaid Soe,
Bmith, P.O Enst Lansing, Mich,

f st Wt o Wi L - LR = I

DETECTIVE Training. FPhilll
Berﬂ::e 1B1'? B N. Kenneth, Chicago. 0.

LT.A.GNETIZE Your mind! Attract
wealth, health, happiness, Explanation
free. hllshl.nz Hesearch Guild, Ana-
heim, Califormin,

BIGHT-TRAINING Technlque improved.
Everybody gels results now, for free
chart and instructions, Write Dept, M,
4057 Budlong Ave., Los Angeles 37, Culif,
FROFITS Without merchandize! 10,000
word course 200 postpnid. Challenge As-

ADVERTISING Book malches, Amers
jen's largest manufacturer of union label
book matches. Fast selling line. Large
sales producing  kit. Sample matches,
Complete cut c:ta]ui 17 color combina-
tions makes selling ensy, Commission in
mdvance. Superior Match Company, 7530
Greenwood, Dept, M-11, Chicago.

ADVERTISING Bpecialty men. Dated
events war map offers big moncy to pro-
ducers. Unrestricted sale. Mo priorities
to worry about. Quick deliveries. Prompt
commissions. Also avallable: limited sup-
ply of desk calendars in metal and lea
erette, Other fost selling advertizsing spe-
cialtiea, Biate reference and selling record
on your ngsiness stationery—or no atben-
Lion Enid;. Gettier-Montanye, Inc., 405 W,

in Street, BnliLman 1 Hnrrln.r.u

“TADVERTISING Boak “maicher—World's
largest “‘direct selling'” book match fac-
tory offers advance cash earnings calling
on every type of business, Men or Women.
Experience unnecessary. Full, part time.
Low prices, High qualliy, Quh’.‘k delly-
eries, Powerlul patriotie display. Bpecinl
designs for army camps and naval sta-
tions, Hepeats, Free kit, instrucilons.
Match Corp, af Amerien, 3433 West 48th
P:I., DEI}L E-11, [.'hl'n-l.gu 3.

"EAMPLE Th.ll.'ul' d-ea]era sell B000 wal-
lets; $80.00 profit; & 000 puh:nunl hnmu.ea'
thirty aelf mailer pocket wallets $1.00 bill.
Waraldes, South Office. Oak Park, lllln-odu.

EARN Your withholding tax and more
too by giving us couple hours weekly., Mo
capltal or experience required ox 3,
MWinona, Minm,

BLADES—Bost [lﬂ Lty
Detnils free. Ace Bl

factory prices.
ades, Buffalo, M, ¥

EXTHRA Christmas profits—Send Tor Tree
eopyl 1043 wholesale entaleg, featuring
Imprint lines, bax mnrtmeum. calendars,
rd ctures, greetin ﬁ rds. Bubstantial prod-
ts| Elfko, 438 North Wells, Chicago.

" BALESMEN: Hove renl money making
opening. Flitz Inta war m. 01d
m‘r:mve firm. Dept " Box 33,

, Texas,

EDUCATIONAL AND INSTRUCTION

REFRIGERATION Service course
ﬂw well illustrated manuals, Free book-
Mechanies BSehool, Depit. PII, 4701
'Weat Pleo, Los Angeles 6,
HCHPTIDH#L Opportunity. Operate
§ Bheccis fpese il o e
rned, any make yearly. up.
Lcﬂ'dnlmc{nlu. Byracuse, N, ¥,
TOOL Diesigning 6 big. Hﬂme study
course, Low coat. e boak-
let. ©Ohio Institute of T:l.-.'l'.mulunr. Box
122, Greenville, Ohia,

“HOW To Break and Traln Horzes'—
A bock every farmer and horseman should
hl'l.'c.. It is free; no obligation. Bimply

Beery Behool of Horsemonship,
-'D'OPL 1111.Plc-ulntl:lﬂl. Ohle,

sociation, A-10. Cincinnati,

TYPEWRITER Course, 72 lessons, Een-
eral, gpeed ing, eic., complete Instrue-
tions £2.00. Muir Co., 271 Hing Willlam,
Hamliton. c‘-n-dn

DRAFI'B\HEN—IMIEME ¥aur incoome,
Prepare for peace time, Definite instrue-
tions for earning hundreds of dollars by
Improving drafting abdlity. $2 eomplete,
Drafismen's Foundation, Rm. 901, 45 Milk

, Bpalon, Mass.

POETRY: Competent instruction, cor-
rection, publishing. Literary Service, 25
West Ird Stroet, Mew Yark 12,

T BEAUTIFUL Penmanship — Interesting
spare-time course. Hotell School, 33 Mo-
bican. Dobbs-Ferry, New York,

LEARN To sing besutifully throagh

modern voice eulture.  Literature free,
flf“:lf 31TA 8o, Hartford, Bremerion,
ash.

USED Educational books on all subjocts
sold. rented, alse bought and exchanged.
Moneyback gunrantes, Writa today for
Iree catalog and detalls, Lee Mountain,
FPisgah. Alabama.

HNEW Writers wmted re-write jdeas
in popers, magarines, books. Bplendid
apporiunity to  “break into” profitable
TI'I-H:I'.IE field. Rush postcard for free de-
tafls. Comfort Writer's Bervice, 210-F
Bouth Beventh (2), Bt Lonls, Mo.

BE .F.L daoctar. Learn chiro J::'ncuc.
mnmgwtlprm‘usmm Resld=nce I:-M|.|.‘.'||.-
anly for catalog. Texas Chiro-
fnra.ctlla College, Ban Pedro Park, Sen An-

nito, Texns,

T BHORTHAND In ten lessons.

Bample.
Kee-Way System, Syracuse, N, ¥,

LEARN Armature winding at haome.
Make big money! Investigate, Frazoe,
Ei:?t': Box G086, Zone 1, Ban Francisco,

RADIO Engineering, broadeasting. serv-
lelng electronics, aviation, marine and
police radie taught thoroughly. All ex-
Emn low, Co-educational. Catalog free

odge Institute, Dept, B, Valparaiso, Ind

HOME Btudy course, drugless therapy.
Free literature, Insi, of Drugless Ther=
apy. Tama, Iowa.

LEARN To relax. Write for information,
Relax, 505 D Br., Petalumna, LLE.

FLAYS, STORIES, MANUSCRIPTS

3 STORY FPlots 50 cents. Plot Builders,
321 E. Laurel Bt., Fort Collins, Colorado.

CARTOONING, COMMERCIAL ART,
SHOWCARD WKITICNIJ. SIGN FAINTING

UICK Landscape painting course 300,
Lig rru Bign, pt. P.M., Farmington,

L‘ARTDONIHG Ensy method course—
36 J.essulu i books, Rlﬁ !]lu;:.mllum. cotm-
plete, 8285 Home Cartooning Instroc-
Lions, 3456 West 116th Bt., Chicago.

BECOME Cartoonlsts uiﬂ:i wlm now,
streamlined method orlgina romi-
nent enrtoonists! Orl.glna.le mml.t: rac-
ters Instantlyl Sell your work to news-
papers, magazines, advertisers! Send only
52,851 Heep the course three days, then if
not entirely satlsfied, return a ull pur-
chase price will be promptly n:!undrd
National Artists, P.D. Box 4248-A,

8. Texas.

CHALK Tolks. Laugh producing pro-
gram, th Catalog 10¢, Balda The =
toondzt, Oshkash, Wisconsin,

CAETQDNH‘TG Course:—30 {llustrated
lezsoms, over 500 sketches, $1,00 postpald,
Montes Studio, Box 802, Pasadena, Calif.

.ﬁ-ﬂ"FHTIBI"Iﬂ AGENCIES. LETTER
WRITERS, FOR ADVERTISERS

ADVERTISE Profitably: %15 reachea
5,000,000 Bundny newspuper readers with
H-word ad, Newspaper, magazine, majls
ing-list ratebook, frec. Chicago Advertis-
ing Agency. 20-PA West Jackson. Chicago,

EPECIAL Low-costing. most el’!‘uctlvu,

inexpensive advertising, err.r, n Beay,
2601 West 11 Flace, Los Angel

SIGNS.  Beautifully Iund Tettered,
Tx11", Any 2 Hnes . dollar.
Neslon Blgns, 1953 Mﬁrrurwwd 1{lndel-
phia.

TMNOH 1 Di.Bl}'IaJI .d'n'uﬂ.l.nel'nl:nl‘. 50 magi=-
zines, year §15. Wood's FPopular Servioes,
Atlentle City, (M, J. ¥

ART-WORE, Ic!l:tlru;l illustration, de-
slgning. G, "Box 675 Huntsville, Ala

ADVERTISING Flaced, any uuhilc:at:lim
lowest  rates, complele agenoy secvice,
Bkilled pevertiping—merchandising coun-
gel,  Ratelist and booklet, entitled “Ad-
vertislng Resulta For Sale' [ree, Baker
Agency, aaw__;jp_»dn Omaha, Nebraska,
ADVERTISE — NewspApOrs, Mmagasines,
Plilﬂi.'lhtr: rates,  Martin Agency, 17IR
Madison Avenue, New York,
COMMERCIAL Arlt, advertizing f§llus-
trations, any Elél pose.  Trade-mark, let-
terhend _or Ia dm;lmn% Reasonable
rlgﬁs ‘.I3-B.Eﬂ' Studios, 3302 ge, Omohn,
chr
PREE—NEW Advertisers Rare Juide. 44
pages, Includes evervthing. Lowest rabes.
E. H. Brown Advertizing Ageney, Mer-
chandize Mart. Chicaro.
FREE—"Amatzing New Book"—"Frofits
From Classified Advertlilhg.' Tells how

and what to advertise. He sure to read
this beek belore ¥ou invest one cent im
ndvertlslng. Remember—it's free! Write
for your copy¥ now, F, W. Johnson, Classi=
fird Advertising Manpager, 200 East On-
tario Street, Chicago, Iilinols.

MEDICAL Lanboratory technicians in
great demand, We traln vod ln your spare
time, In your own home. You ean prae-
tice while studying. Write for free cain-

e, Imperial chnical Inatitute, Box
973-E. Austin, Texss.

SECRET Investigntion. Experience un-
necessary. Detectlve  particulars  free
gtﬂi‘ﬂﬂ agner, M-125 West B6th, New

ork.

OOOD ""Taed” educational books on all
subjects bought. sold, rented. exchanged.
Batisfaction guarantesd. Complete de-
tails and H!Er v 1I.tuatutr,d bargain cat-
alog free rf Helson Campany, 331
Bouth Wabash, Dept. 208, Chieags.

D-R'IJN'REN'H'EEE Is a disease which te-
sponds o treatment. Medical skill plus
human aymrthr prove successful with
liqguer and drug cases. 60 years experi-
ence. Write for free booklet. P, M. HNel-
san. The Keeley Tnstifute, Dwight.

ADVERTISE: 234 Words, 48 newspa-
pers, $68.60. Lists free. Advertising Bu-
reau, 4815-G Cottnge Grove, Chicago.

ADVERTISING Flaced all ma Tes,
newspapers U.5 A, Canadn, Lowest rates,
Froe service, B4-page cal fres. Baker
Advertising Agency, A-180 . Madison,
Chicago.

M WORDS, 35 N pers $2.00, Oood-
all, 37 Gardner, '-"n.llt ., California.

BUSINEES BERVICE

HOLLYWOOD. Mu:wiel:a.ud prestige mafl
nddress for business nnd mum :mn.i.L
Reeeived and lorwarded l!l .
mo. Mary Ennis, Box 2967,

Calllarnin,

JAOKSONVILLE, ..  MmAall address
832,00 monthly. Your mail received and
Torward Empire Mail Bervice,

e - dally.
Box 88, Jacksonville, Fia.

LOCEEMITH Cours Lock D:I.I:‘H
key fitting, et um prepaid.  Laock-
smith, Canadian, Texns.
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BOSTON Mail address: Recelvl far-

w:armni’. $1 month, 110 State St.,
502,

800 BUSINESS Cards printed $1.00 post-
paid, Arteraft Printers, 97-02 Roosevelt
Ave., Coronn, N. Y.

WABHINGTON, D, ©. mail service re-
eedves, forwards, MAW Service Bureau,
1401 - 2!1-’:]1 Gt, B.E.,, Washingtan. D, C.

HAWKINGS Munil Bervice, Washinglon,

nted 18,00, SD00-§100. - Samplen. CH
n .04, . Bamp W
E.Ltnn Erint Bhop, 2544 ms.rh.uu“'ﬂ-
Denver, Colorada.

D, C., recelves, relorwards, business, per- DISTINCTIVE Prinling, Hammermill
sonal mall, $3.00 monthly. No. § Ron- | papers. Lowest prices, & les, Dicker-
dolph Flace. eon Printing Co,, Gas City, Indiana,

FPHILADELFHIA Mull sddress. Helors 100 815x11 BOND Letiethends and 100
warded daily. Business. raonal.  Gri-

ham System, Renl Estate Hidg,

WE Colleet notes. Aecounis everywhere,
Ko charge unlesa ted. May's Collec-
tion Agenecy, Bomerset, Ky,

TYPEWRITERS, DUPLICATORS,
OFFICE DEVICES

DOPLICATORS And WE“H. Offce
appliances, etc. Wrile DixieGraph, Eing,
N. Caroling.

rust BIAR.

w;e]fn? printed $1.325. Prinishop, Lin-
 ECONOMTOAT, PrRNSe. Dood Work
Giood maturl.nlu. Bend postal for free nov-
elty, sam prices, ?ln‘turr Printers,
1546 East 1.11 Amarillo, Texas

DARGAING: Pri I.'Lnx ]
Fres price-liat, I"I.‘-lall" . muognfhlnz
Fortland 13, Ore.

ENVELDFPES Without cost. Bnmp:eu.
stamp. Wood, 346 Main, Brockton 1, Mass.

RE-DYE Your typewriter ribbons. De-
tails free, Thomas J, Vachon, Lancaster,
Hew Hampshire,
TYPEWRITERS, Adder, mimeograph,
multigraph. addressograph. Send for free
lsts of machines that will heln you at
hi.l! price. Fruitt, 28 Prultt Bldg., Chi-

"FRINTOH ATIC™” Solf-feeding Totn
stencdl post card ?m_nte'r. complets, 9.
All makes duplical supplics, Litecwture
free. Pittsburgh Typewriter Supply, 138-RE
Fourth Avenue, Pittsburgh 22, Penna,

RUBBER STAMPE, OFFICE SUPFLIES

3 LINES 30e: Cushloned., Indexed, 35e.
Blﬂiitm $L.50, Stamprite, Wauwatosa,

ETTERHEADS A.nﬂ 1:5 caufn'gfu"

128 L

1.50 repaid, Box
;IEH pﬂ&kﬁiﬁamm

PRINTING, All kinds. b:l-l: k. T
Edwards Press, 5217 Filbert, PhEd:_lpﬂi;_{

1000—6x8 CIRCULARSE Far §1, Armand
Cartier, 254 North, Pittstfield, Mass
MIMEQGRAPHING—Lotters, pricellsts,
formulas, Instructions, Lowes lces,
Lem's Letter Bhop, 5710 Stanton, Dotrolt 8,

BETTER Orade printing reasonable,
EHMI‘:—E on anything. Economic Preas,
Leanin, J. i)

500 Ax31 UR Line gummi
_EMHH usulnuw ?ﬂt‘l&:“m

500 4-LINE Biickers, 250, Press, 740 8.
Plymoith, Rochesler §, N. Y.

ONE Line 15¢, 3—25¢, 3—iSc. Bt
Works, Auburn. Nebr, i

ENOH Handle, cushioned, 2 lines 30e,

3—4lc. Btamp Works, Centerport, N, Y.
SUPERIOR, Three lines 350, four fle,
service clo marking outfits &1 35,

Bignatures $1.50, ESlocum,

Peoria, Illinots, A Bemiler,
UNE Line 15c, 3 lines 35c. 3 lines 35e,

Excello Sales, Dept, B, Box [0, Bhreve-

part, Louisiana,

FRINTING OUTFITS AND SUFPLIES
INEXPENS Home-mad rinth
press, Dot-alla Iree. Nnvdwsh%npnmaf
wille, Louisiana.
PROFESSIONAL Stoncil postcard
or, complete, $3.45 postpaid
Association. B-10, C!nﬂu:mil

e

PRINTING Outfits and supplics, Send
stamp for details of dime for complets
%I.just:lteu supply book., Eelssy, Ineg.,

rint-
Challenge

FRINTING, MULTIGRAPHING, MIMEQ-
GRAFPHING, GUMMED LABELS

PERSOMAL Xmas eards, 21 Prench fold
19!2 quality, namo inted free,  £1.00
Cheek or M Edgewood Press,

Bk A-307, Edgnwmﬁ “Maryiand,
PERSONAL Imprinted statlonery—aon

gheets and 180 envelopes, %150

Certified Box 1084, Atinn rl.nl:lt:‘ Cilty, ptﬁtpniﬂ..

BETTER Orade printing reur.-nnhl:.r
mcllmgdndcm Frint, Box ﬁ Hyatisville,

SO00—aExh E‘I.Eal':’u‘hﬁﬂﬂ. Paslcards, 58, 15'
envelope slips, §3.75: ewrlber leliers,
ﬁ‘;iﬂ.vaﬁ-ﬂ.mpiea. rint, Harrlson-

£1.00 POSTPAID—ID0 §lix1]l Bo
terhends and 100 :mrr:!uﬂn'q;; ‘ﬂ-@nﬁ?ﬂlﬁr
BT _West Hoosevelt, Philadelphin 40, Pa,

THOUSANLD
advertising
Reparter,

(0]
500 63

6xd l::ln:ul:nrn £195, 5,000
ostals, §T.90. Free samples,
elaea GI'_'II.'I:Im'nl.
F"I'I"EH.HEI.DB Cood 8L5x11 Jali]
envelopes, neatly printed, 84,69
prepaid.  Rolna, Bex TA8, HLuhurLEallr
YOUR Pleture and nmu beautitull
printed on 60 sheets $1.00 ples, Sen
negative. Jumes Davis, Eaton, Oblo,
1M LETTERHEADS, 100 Envelopes, §1,
Demaon Press, Box 111-P, Roseviile, Mich,
L Bond stationery.
trrh'n. Samples, CGooch, 20IPA,
5%,
|ﬂﬂ"-3"5:l£1 LETTERHEADS And enves=
$1.15, Journal, Ragan, Mebr.
PARCEL Post labels printed two calors
including your return address: size Jxdiy "
—200-—§1,00, 500—3I.00, I000—2&3.75, .'il;ﬂn

Low
erinn-

12.50 tyuid. H-ll:rlp]u and :ll"mtlil't
ce list free. Edgewood Press, Box A-=307,
gewond, Moryland.

Blzxll OFFICE Forms, ruled and ]:nnt-:d
to your apecifientions, avernge $6 first 1000,
Specin] guantity prices.  Quality  work.
Burr Printing Company, Norwich, N. Y
B0—8lcxl]l LETTERHEADS, White,
line copy. $2.50. Crowe, Baeliis, Ne'hrul'_'l.
E1.00 POSTPAID; 1I:I|.I Blox11 Bond let=
terheads and 100 6% envelopes, Mero
Products, Bax 34, Punssutawney, Penna,

5,000 3nd CIRCULARS $3.74; 6xD, 5850
Prepaid. Hnmplca and unﬁ' Bystem Maga-
zine, auung larence err, Printshop,
Bherldan. P.’nnn.

48A POPULAR MECHANICS

=11, Merlden, Conn, : e
TYPELESS Printer. Printopress stencil
dupileator. Lowest price, Professional

Products, Madisonville, Cincinnati,

PRINT At home, 10¢ will bring o com-
lete catalog of presses, type and supplies,
. Poiffer & Company, § Columbin St.
Newnrk, M. J.

BARGAING == Prosses
Send stamp. 159 H.ar'.rnr
Mnss,

PRINTER'S
_?en.u atamp. Br

e, supplies.
Cambridge,

bargni talog.
unﬂ:ll:u.l' ﬁﬂ-g. E-Imlmw

USED Press ] lirs. Lists 3e.
‘Turnbaugh ﬂEﬁlﬂﬂtrpfﬂi:j'ﬁﬂ.HPéﬂﬂl.

FATENT ATTORNEYS

INVENTORS—First things come frst
Your frst move toward securing s patent
our invontion s acquiring full infor-
mation on what te do, Our two boaks
“Patent Protection' and “When and How
formation and othes heloful data Gk
al clpful date,
thom Immediately. fogether with our
“El'iltenn'! al Inwnuun form. They cost
u assume no obligation.
ictor J. Evans & Co., Reg-
Itered Patent .ltl‘.mm 131 M Mer]
Bullding, Washingten, D

"PATENT-Particulars" a.u.d Blanks, [ree.
airmailed.  Sterllng Huck, Park-North
Avenues, Baltimore, Md., Government-
Teglstered 36 years,

INVENTORS: Learn now-—without ob-
llznum—huw to protect and sell vour in-

enik Becure free ‘‘Record Inven-
Ubh" form with Instrustions for ma.kjnl
disclosure and establishing date
invention—and free “Poatent Gumu mr Lha
Inventor,” eontaining eomplete informa-
tHion mbout patent {lmmum a.n.u selling
lnlhell.l‘.imu wiving 1l Many
successful Inventions; over 150 ‘:ruln: me=
chanical movements. Delay may be cost-
ly. For prompt, confldential serviee—

write w—&aru:nm A, O'Brien & Harvey
Jucobson, HRegistered Patent  Attorneys,
31B-L .F.uilms ullding, Washington, D, €.

T INVENTORE—Belore lil.tl!‘!lml E:ur T YOUur in=
vention to anyong send for form ldence
of Conecption''; **Schedule af qurnmmt
and Ahmrnﬂs Fees™ and Lruotioms,
B-l:n.l: free. Lancaster, .I'.l]I'I‘I.I]E' &=

Rommel,
411 Bowen Building, Washington, D. o,
PATENTE—Trade mirl Preliminary
mdvice, book and diselosure form free. Per-
sonal service. Itving L. MeCathran, 2316
MeLachlen Bilde. ashingtan, D. C.
Registered Patent Attorney,

PATE:H‘I‘S. Pr«um Ln.e!a azsured, Wil-
Ir:d I..aﬂun K Btrest N, W.,

“MTDR‘E Gu-id:"
movements, fres; advises
uiltr}nf: inventions, Frank W

u_Street. Mew York

PATENTS. Protoct your ldea by mut-
Ing free “Proof of Inventien™ folder
cepilonal  personal  serviee, Estahbl hEﬂ.
1906, E. E. ‘I.rrnnuu.u_ 871 Woodard Bldg.,
Washington. D.

l'.h- ] Rﬂﬂmhl’ﬂ Ha-B GﬂlilmmElln.

Washington, D.' €. Law cost.
nn Information fres,

FOR TNVENTORS

INVENTORS! Learn now—without ob-
ligation—how to protect and sell r ln-
vention, Secure free “Record of Inven-
tion” form with Instruetions for making
disclosure and establishing date of your
invention—and free “Patent Guide for the
Inventor," containing complete informas=
tlon about mbent EU. re and selling
inventions; justrations of many
sueeessiul th'rmtlnns. gver 160 e me=-

I movements, Delay may be cosily.

Far m'umpth wuﬂdm:unl service—write to

—Clarenee & Harvey Jacobsomn,

Re.iu:berad I'a.tent Atmmen J1A-L Adams
Bullding, Washington, D. &,

IH"U'ENTIONB Developed. Drawin
made, Engineering oalc compuked,
Machinery designed to order. Light man-

ufscturing done. New shop formulas sup-
; tonls hwghi nod sold. Clin-

n Davidson, 636 O 5i., Sun Diego, Oalil.

CAN Inventors make money today?
In 1941 alone over 4,000 mssignments of

pients o month were made by inventors

manufacturers or individuals, This

ows todny's demand for new hn!‘.nd.

imeml.nu.-s Write for our fres boak,
tect, Floance and Bell Your In\nentl.m:
Specinl  form_ “'Invention Record™ ll.w
mniled fres. No obligation. MeMorrow &
Berman, 134-Z Albee Bullding, Washing-
ton, D. €,

INVENTORS—Information on what ‘to
do first toward securing a patent on your
invention fs of vital impar "Patent
Protection' and “"When and How to Sell
Your Inventlon™—twa v:i'urthh riehly il-
lustrated books—explain fully what to do
thon” quickly 1‘.33."}}::1 w'?fﬁ CEvidenta of

ol guic L]

Inventilon™ form. e will be semt
to you free, Wrih! immud:utnl-r to Vietar
J. Evang & C Reglasterad Patent Attor-
%“E:‘ T33-M L'I:n-_run Bullding, Washingion,

INVENTORS—If voui wanl Lo sell o pat-
ent or patentable ldea, read our ad con
Industria]l Engineering Ca.
IN-E!-IDE Information on how to sell your
idens, Years of experience. Write to C. H.
Taylor, Room 5104, 20 Worthington Sk,
Springfeld, Mass.

PATENTS Obtulned,  Complele Inven-
tor"s service. Inventlon Bureau, 2I34 Stur-
devant, Davenport. Towa.

INVENTORS,  Patented or unpatented
we promote your invention. A, Hmnpnﬂu,

INVERTIONS Devel
naneed, commerciallz e - Patent
:Ente?:mea. Dept. 30, P.O. Box 5701, Los
Angeles (80}, Calif, -

NEW Gland stimulating vitamin,
talls accompany “Colchicine” offer.
“Chemistry.”

I BELL Patents. Established In 1800,
Charles A, !Dolt THAPM Garson Ave.,
Ru:h-eutzr H. Y

ENTORS: New military and com-
murcia.l needed by

Inventlons  urgen

manufacturers, Write for particulars.
E:Eargreﬂu Institute, :I:reut. 4-A, Washing-
n. D.

l:.'.ElH Far. nrlr:t.:iul ideas and inventions.
Mr. . AH-I441 msant, l.l'l:‘:‘lih.bwul'a.

INVENTIONS WANTED

Dig=
Sow

ALL Einds, We have [acilities apd fi-
nances Lo makes and sell

mechanical and chemi Bend modo],
sample, details and wishes. General Bales
e Su,p‘pls Company, 110 East Main 8t

Madizon 3, Wisconsin,

WAKTED—Now  tools for aotomotive
and alrcraft wm'h_ Will buy patents or
dulr.uu :rut“f;t or a5 finlshed tools. Give

Tools, Box &6, New Brit-
a.in.. Enu.'u i

PLASTIC Manufacturer will buy or man=
ulacture an m}'nl”uu patented or pat-
entable articles, BATS p].u!.u: exX-

r!lmcu. United Plas :iu . 94T Ex-
pmi fon Hlvd,, Los Am!u 34, A

CASH For inventions, patented. unpat-

ented. Mr. Ball, A-9441 Pleasant, Chi-
cags.




HENOW-How on presenting your Ideas,
Personal success for years, Write to C. H,
‘Taylor, Rﬂl:ll];‘ﬁlﬂﬂ' 289 Worthington' EtrEEE.
Eprin . A —

IDEAB Wanted lor post-war manufnce
ture—household devices, hand tools, elec-
lrﬁ 1 and electronic devices. We find a

ulacturer of buyer for you. Ses our
TIA. Industrial Eng:lm::-rlng Cn,

NBW Produck idens, A TepuiBhle mAny-
facturer will consider new patentablie
items (preferably of metal) for manufac-
ture and distribution in the airernft, auta-
motive, marine, industrigl, or household

flold. Tdess will be purchased autright or
en royalty if accepited. Write brie ir the
nature and inteat of voor idea and. if in-

terenting, wo will send complete instree-
tions en how to submit full details for
falr eonsideration, Address P.O. Box No
0708 Fhllndelpma Penna.

IH"’EH’I‘DRB' Have ¥ou a sound, prac-
tical invention for sale, patented or un-
patented? If so, write Chartered Institute
of Amencsn Inventors, Dept. 4-D, Wash«
ington, I

"H"ANTED—Hzrllnrtnuu bunl:ud., un-

aiented lmvntions, Dokl refeienese

TBE, nvention Rmr .
Fairfield, Chicago,

UNIQUE Bturdy wood sireller with
shopping :nmgartmmt G-:lm%uete ariginil
mans Zhe Btultz, 148 Willlam B5t.,
Alexandria, Va.

T BQUAREENOTTERS! Make bells. hand-
bags, ete. Quality eord uump!u with na.b—
alog. free. Beginners nk en
samples 10¢, Speciall ﬁ'u]ar &1 bmk
with hoe btﬂ.ﬂ.tl.eru outfit, all for §1. B,
Herwlg Co., Dept. J-i3, 131 Sands Bl...
Brockiyn, M. ¥.

WANTED—Home workshop to moke
smnll Lows, Samp!r.-s senb on request, Mil-

Bern Bpeclaltles, 130% W. Carrell Ave,,
Chicago, I11.

28 LAWN Ornament patlberns 250, Other

tterms; 15" =20 high; Duich girl, Duteh

¥. pirate, bull terrier, Moxican girl,

Mexienn boy, dwarl, pengunin, fower girl,
10¢ each; 3 for 26e, 25 nu'.reltr pat.term:

30c. All B2 full slu paticrns

Elld"'.'n Sirother, WEEE' B:]Jngiun.
;:A'I‘ALQG Tocls, decal transfers. Pat=

terns novelty furniture, lawn arnaments,

silhouettes, letters and numerals, Other

lines. 800 articles finely illustrated. Write
Wo-Met Ehop, Ashburn. Georgia.

TOBACCY, EMOKERS" SUFFLIES

FATENTS FOR SALE

SELL Outright. Puenu:d gndget Te-
moved Bpanish moss {rom treea, telegraph,
telephone and electrio light wires, 1, Scud-
der, 9201 Hudson Bouolevard, Nerth Ber-

Ean, M. J.

FISHERMAN'S Ice cutter.
ﬂSD:I.lTE. John W. Beomer, Br.,
Cass, Pontine, Michigan,
Hrigﬂé:T sEEfmc Qﬂtﬂ‘miﬂ. alty.

rs rt easy when oo
1845 E. 37, Brooklym, %i' i

RULE (Patented) for cumnutiﬂg number
boards in logs. Anton Waeltz, New Ath-
ns, Ilinais, )

" FATENT 2215984, Cooking tlensil, ali
methnﬂ.ﬂ of cooking, uu.auafulrs appeal.
Cash r%utr W. T. Pearsen, 1018
ﬂuuth St leksburg, Miss.
ATTENTION Manulacturers, Patent No,
!31'11]5!. An automobile blow out proof
Edrﬂ.u]l: slap I'E:;t switch, _Will secil

Stesiion, Penna,

Rﬁ.‘PT'.ING Instrument ¢ rJIf improved
form, comprising o double protractor ele-
ment with concling scale, represonting 700
degrees of 4 elrele, Other new and useful
Teatures deslgned to meet the demands for
u-gw and accuracy. Write Geo, I Fischer,
4 Abercorn Street, Savanuahb, Georgin,

MANUFACTURING
MANUFACTURING, Modrels, Inventions,

Pat.
B4 Nn

focls, turnstiles, stampin Catal
E‘aﬂm: Metal Specialtics, %mu Glr#.
PRECISION Lathe machining, Jn'l.lzh-
tians, oduction desig m A=
lencer rints sold. Mo ?nha tm small,
Bpocial e Shog, 2 L Mitchell BL.,

Racine,

MODE! mall  lot  manufactorin
Metals, plastics, ete, Milburn, Burflnltm{.
Eentucky,

MODELS AND- MODEL SUFPLIES

P:Ianes, hundaeda D?:I
New anl; 10, N, ¥, ot
TALOG 60 Engines, mml_ml_lmn'd

Fuwllea 250 refunded, Howardeo, AZE1T
Korth Ashland, Chicaga,

MODEL Kils l-nd supplles
Steve Pattl Co., DE'; mhlu%lm
Ave., Hll'la.ukeui. 'lmmnmm

(SR p piodel, and yucht supslies “Bin
PAEE ©
I3nrn:m 510 East 11 Bt New York ity

" BRHIP Maodel kits au.ﬂ Nilings. Complete
Hne Fisher model yacht e En All
Baucher, Pishar, Marine Model s Tdoo
kit=, nlLLnns and blueprints at standard
rices. Most complete stock in New En|:~
James Bliss & Co., Ine., 220 Sta
Birest. Noston, Mazzachuseits,
RATLWAY Ho:tula mmn!:t.u Hm in-
HEPHS ROt A e
H =] v
Eria, Htirp.u:eip:g'ﬂlumu i, eris

HOMECRAFTSMEN

MAKE ¥Your own smoking pip B
B e et | B
N“ Yook ans & Inc, rond Street,

ENGINES,
ftems.  Catalog
-!-D E 21 at.,

Toye, mnovelties,
Your oppectunity
with these atiractive
niterns, en for $1.00, Homer

u Claire, Wis.

mmm::'r‘mm
.th-al'\'ea that really sell,
10 Mmake S0me mone
modern
Oabert,

IMPORTED Briar pipes. No p-mg
plugs or clay fllls. No stain or varnl
Denulne I.nmmtn.-d virgin briar, Execellent
I11II-IIE £l |5 St‘tld for free catalog
and - trial Gier, dnoy m, 50 West
Monrtoe, P-20, l::‘rumgn . INlinois,
PREE Ta Fll:ll.‘ smokers—TFar o new plpe
smoking thrill, write us your brand af to-
bacco and get free packoge mild, l&
natural-fiavored  “'Oreen  River.”" "Pe
Moberly, Box 867, Owensboro, Kentucky.

WATCHES, OLD GOLD, JEWELRY

COLD $35.00 QOunee. Mall old geld
treth, diamonds, jewelry, watches. FRe-
retirn mall. Batisfaction
ee information. Dr. Wels-

eri's Gold Refining :‘,"-mnnu.nm 1500-Q
Hennepin, Minneapolls, Minn

GENTINE [Namonds, ol ul’ =pawn Jow

iees,  wonderful values, Unredesmed

ns_and hl.% buying power enable us to
offer beautil ms at prices far less than
original cost. 1:|J|.1|=d ree for inspectlon,
appreisal. Bend for big free list showing
fine diamonds at startllng low prices
Lloyd J. Butler, President, Prudential
Loan Assoclation, 133-LM North Clark St.,
Chicago 2

WATCHES, Materials, tools :Fl!'l':]r_-.l'
diamonds — baught — sold,  Catalogue.
Gales, Bex 1000, Chicsgo.

OFALS, BSample pockel 36,00, Cata-
logue {rec. Norman Beward, Melbourne,
Australla,

“"HIGHEST Prices Tor old a\u]d—lllll your

~il.h watches, fewelry. 1009 full eash

nlug malled dav shipment ruelwu. Bat-
i.ara.cttnn gunranteed or articles eheerfully
returned. Information free. Chicaso Caold
Bmelting Company. 200-P Champlain
Bulldine. Chicago,

WANTED—MISCELLANEQUS

WANTED To hur—amnll South Bend or
Atlag Inthe of Enirly recent mndn.-l. also
other metal working eguipmont for hoeme
workshop, Blaine E_B_I‘] Glendale, Ohia.
WANTED To buy used and new hoxing
wrestling, Jiu-fitsst and other ferms of
self-defense -uap-e:i-mr ln=savate Instruc-
tian bodks, hlets and cly
pinss. Osimo, Tuiskuln, 15 Windsar HE,
oreester §, Mass

ENOTUGOH Red Iunill.er o reupholster,
cnnu.'ulzie u 1038 qu;l phn.etml. also new
BRme,

usad Pred
I.lﬂ.tral‘.!di "I"-Iperlillsirlu .M'e Daluli]]a ﬂmm

AQCORDION—Any nundll.lm:l Glve de=
fcription, prige. Chaton, 600 Blue Island,
Chieago.

CASH For bioyole engines, outbonrt,
motoreyeles,  scooters, gasoline  engines.
exercycles.  Deserlibe, guote prices. Cly=
mers, 30T W. Pleo, Los Angeles 15. Calir.

WE Pay you well for “anything' you
wish to Bﬂ! merchandise; jewelry; tools;
instruments; equipment. Justice Jobbers,
Box 160, Chica

MERCURY (Quicksiiver). We pay £1.50
per pound. Western Metal Co,, Blooming-
Yoo Minots.

GASOLINE And oll tanks, 5000 gallons
&nd larger, Btanhope, Wi

nyne, Fenna.,
MERCURY {Quickailver), tungsten
malybdenum, cadmium, high speed tool
steel, bismuth, purchaséd in any quantity.
"-'-"ﬂtl: {or quots Metallurgion]l Prods=
ucis Co,, and Moore Bta., Philadel-
phia, Penna. Established 1908,

FERSONAL

SORIASIS TECS ) Pixacal has
hmu&ht relief wh- Ewryming else fBJIbd
Use only ns directed, Apply ex-
ternaily, dried gquickly, convenlent,
Frgulnr $1 bottle Without imvesting & conty
Write: Fixacol. Box 1288, Cleveland, Ohlo,

YOUR Mame |8 important. Get mn‘eta
[azcinnting analysis from othing but
Truth brosdeaster pralsed In Saturday
Evoning Post. Send  $1.00,  Alexander
MeQueen, 185 Enrst !_':I:Lenlnul, Chicago,

LIVE Longer. feel betier, enjov life.
Free Information, Falrehlld Company,
Mt Vernen, Ohia,

" WEXT Time “feal rotten'' try
breathing right! Gnnt Godirey Rodriguer
was discharged from the Duteh nrm,_l.r u
Incurably tuberculnr, Today he

has
chest measorement of 46°, p waist of 34“
And & chest expansion of 8% and all
ha dld was lenrn how to brenthe. "m:ht
breathing will rid you of ‘a bay window,” ™
Biys Ro er, “Right hrﬂuthlng has
made me I.rnmumr to colds And counghs,
nlmts nnﬂ fu. I defy anyona tn: Elve Fma
" gend for parbtitulars regarding
RMrlTuer"u slmple method of breathing,
Fo obligation. A, J. Sbutt, F.O. Box 333,
New Castle. Imd.
GOROEOUS Christmas folders, 25 for
dollar ¢r 50 for dolinr, your name printed
g;]?; Lefavor, Box 571, S8an Bernardino,

BEAUTIFUL Stamp=-size photographs

oxpertly reproduced from wour fmvorite
fetare. 1 1.50. Bo—21. Jack Tup-
der, 1121 Mateo, Los Angeles,

"HDW To Keep Your Hale TH] Winety,™
This informative and edueationn]l pam-
phiet malled frée, Write James Hilton,
4819 Fourth Ave,, Brooklyn 30, M. ¥,

DEVEX Formulas fer nthlete’s fool,
Helps heal broken tissues. Btops ibching,
Relieves  soreness.  Leaves. feet  soft,
smooth, Ba IE. Devex, Taldl FPranklin,
Cleveland, Oh

HBLUY ‘.’I.l-a.mim direct., Bave. Posteard,
Matnsh. Products, White Bear, Minn,

MEXICAM Legal mnttm re]mhlv :IJIJ:I—
died, A. Munoz, 240, Juarez, Mexic

TTGRUVED Letters” gulde your hll:ui—
%'ulntLr correck iﬂﬂ.‘r Dmmanmn

pment, B, Bt Louls, M

A'I'HI.I.'TE Faoat :uEErm‘ Hrooks ath-
letes Itu:lt. mntmen hrln % reliel where
others or Eunra.nhel:d
resilis. Brnukj ]H.!t C—n.m.nnnj' Dox 152
Hartford, Conn.

DRUNKENNESS 1s a_diseass which r
sponds to treatment. Medieal skill muu
human sympathy prove successful with
liguor and drug cases. 60 years experi-
ence, Write for free booklet. P. M. Nel-
600, The Keeley Institute, Dwight, 1L

MISCELLANEOUS

HAVE Income via postman. Paseinat-

ing prefitable, dl.ﬂ'qrent, Hagen, 1410-A
n, Houston B, Texas

T FLORIDA Froducts, nm.l:luaa ele, Val=-
unble literature, stam Baox 11T, Little
Rlver Sta. ., Minmi 38, F‘.In..

""HONOR Rolls, Changeable letter and
changeable name atr!p E%t:-ﬂts o list ]:rsc
and small capacities, nd for ITustrate
folder. Aeme Bulletin & Directory erd_
Corporation, 37 E 13th 8t New York City,

MEXICAN Jumplng bean semson closes
December fifteenth. Dozen beans 25c,
hundred $1.00. Mexienn Products, 126
North Main, Tules, Oklahoma.

VICTORY ﬂnﬂh pn.l'.bcn] CRN
for other articles. CopyTight ltra.win
speciflications and ln.u-b.nll.'l_'lunq for Lu
beautiful pattern 20c postpaid. Batisfae-
tion guarantesd, Give a friend one, hitth=
day or Christmas. A. L. Hess, BIEly W,
E_ﬁ’l.lril.J Marshmll, Minn,

LARGEST “Big moil”™ in world and
name inserted 10e, “Directocy,” 319 Ba,
Marengo, Pasadena §, Culifornia,

GREAT Fun, Letters malled for you:
H. ¥., Chicago, Mlami, Montireal, 15¢.
Sauvenlrs, view cards, Information l'lh.
Agents tion 25c. Haller, 436 N, ¥,
Ave, Brooklyn 25 M. ¥.

Send
20312,

VITAMING—The Omnes= ﬂ!l‘ll--WN’.
teard for detalls.  Video,
h.IJ..l.dl.-'Iphl.u. Penna,

BIG %ngg'iuur::!pt?n_ Latest munemnihjf:
'Edl\, 1]
Name listed in d.'l:?ct:rnr ll]n Ideal Berv-

lee, 144-M, Purk Ridge, Il

UNUSUAL Novelties, l-s.:npllta 10c. Mod-
erm, Haox 2, Statlon B, New York Clty-1.

BURGLARS Hept out homes, 25 HNu=
way, 35N 9th, Columbus, Ghio.

CASH For used optical, mechanieal, sei-
entifie  instruments. Gordon's, 162-FB
Madizon, Chicago.

NOVEMEER, 1043 494



MAKE Delicious Carameleorn, formula
G0c. Frank Bhilling, 1017-F Ducber, Can-
tnn 'E. Ohio,

GIVE Fotostamps for Christmas. Free
?!l:i. Giraham, Box 1112, Lancaster,

!‘.EQI'.FT.'RE Dk calendars—Twolve

‘I.l' 1} Esguire Agent, 1919
gimr\d hI]adl:lEhLu TEnNA,

"EBOMEE ' — World's best — Asphalt
coating. Essential Products Co., Willlams-
burg, Ma.

MAEE Your own printing eats, “Plas-
to" method, simple practical. No messy
chemleals, Adayservice, Arpvle, Wiseonsin

MEND Socks, ahirts withoub sewing.
Tse hot fnatron and our tested cloth

“ONE Down, Two to Go!™™ Large comic
cartoon Uncle Sam slaps the Axis,  Very
funny. J0c. Neslon Cartoons, 1933 Myr-
tlewesd, Philndelphio,

OIL Portraits on canvas, 16°7x20°,
$50.00. By celebrated artist. Foseari Stu-
dio, 337 Hearne, Cincinnati. Ohio.

~HEATING Six rooms $20 yearly. CIrci-
]nrﬁ 10e, Rosenzweig, RRI0DAZ, Cincine
nati.

INFORMATION For ftreasure aeekers.

BAVE Fruits and vegetables with re-
cently perfected airtight coating. Seals
in Aavor, freshoess and mnd:‘tu_rc HEaorpa
out nir, fiics and mold. Easy to use. Eco-
nomical. No waste, Guuranteed. Melt
product, dip frulis or vegetables, store
until wanted, 5§ pounds one dollar post-
pald Illinaois and adioining states, (1o
where §1.25 postpaid. Quantity prices up-
o reguest, oney order or captified

check. Century Laboratory., 230 West
}_l-'_‘f-_s_l'_llngbon Chicago, Ilinods. e
MECHANICAL Drawing set, S-piece,

eomplete in outfk with 13 other essential

drawing needs—§16. 256, S:nd for free come=

r&:cnla?yn nﬁ:m%;letz 25¢, HKorn, 350 Irving, :l.";ll.e. Wyszs, 10413 Francis, 8t Joseph, ““ﬁﬁ!" u&l:“mém supplies, T
e e 3 o, adiscn. Chicago.

- UNFMN“I‘EH Wnll. es, 30 AUTErent | = — age. 00000
b]?l'_?nﬂtﬂ:%%ﬁigaﬁnsﬁnﬁmﬁgﬁagmii. $1,00, 100 @a sﬂ;éq Request litera- ANY EBook d(new. used, out-af-print,
Anthony, Hew Mexico, ﬁlre cman a-ﬁ rondway, 8t Paual, ra.t;ui ?rnm Ly %um;sedl I_gfﬁ; rlcﬂg?a
=reen P Balletin, 3 nnesota : ree bargain  catalogues
m:mi Sfds 5o IS;EE“E’EWN“J,”{EW“E HOBBY? _ 400 Hubh:.rlﬁl;s addresses, ‘F.;;I;ﬁm ﬁ-:h_shw' M6 Arcadia Court,
tion course 51,00, 3% Lake S5t. Chicago. msm-lﬂ:- 2%c.  Paulbaum, 170 5-Bunny- ¥
—— ; slope, Pasadena 8, California. MEDICAL Laboratory techplc

RECEIVE Mails, magagines, samples, e echnicians in
¥ ame 1n numerous malling Iists 10, TFIRE Out or too hot? Bave coal, Use | great demand, We traln you in :mu.r BpATE
nf',':,;gg_ 198 Broadway, Mow r{ﬁ, only half the firepot of regular furnace | time, in your own home. ¥You can prac-

tice wihile st udying

Iur Iall. and spring heatlng, Instrucilons
FOTOSTAMPS: FPree samples. Luther Bennett, 37 Fhelps, Rochester 6, o
Hloan, Department 4. La Frank. W. Va. T BY

BUILD THE B!G ST $1.00
Huge 7-Ft. Super CONDOR Glider Soars for Hours =,

Btronger, longer flights, more graceful lines, constructlon sims
plified, Easler thon ever to bulld, KIt B=GOLS, O01¥. - . -« 0. s $I-uu

"'"‘—-—__-.:‘-‘_

Write for Im cata-
logue. Imperial Technical Institute, Box
J, Austin, Texas,

Send 5S¢ for mew
Me. 40 Catalog

Lhfa;

ME- 1 neohra P-3%9: Kit T?7T—C0 an P-40 "Warhnwk'': Kit sn
TB5—P-: ; Wit T78—Hawher 'Hurricano"'; KIt TO1—P-5 1 na Each Only #1

If Dealer Can't Sspply, Order Direct | l.‘.I.E'l:n'EI..lHI.'I MODEL & SUPPLY CO., 4508C105 Lorain Ave., Cleveland 2, Ohio

Get this Handy O[RIMI T E PULVEX

Ohms Law Calculator! a2t

T =g -~
ROW,. PETERSON & COMPANY
1689 Fidgs Awe. Esanston. il

HEEHMII'BS SPARE TIME COURSE
REFHIGEHATIDH kP at |I mi—hiw s -| u|_ FOUF DT
jtal, Mo pres (2 e, Common
Eflsal edu Il Eplon | 1 apportu L'\ i IF ‘:l -.'|l.l' men.  Pre-
pare o war. | 0 Mastruied |I||| MECHANICS
THAINIHE SCHDDL Dr|lr FH -rﬂl W. F”:l'!- Los Angeles B, Calif,

WINDBW SIGN LETTERS

or Btore Fronts and Office Windows, Anyone eanput
I||-' . Froe Bamples, Liberal Offer to general agents,
METALLIC LETTER ©0., 432 N. Clark St., Chicago

D l ”6' EIE PAGES. 512 ILLUSTRATIONS, N

fechniques, rocederes, methads, materils
clearly explained, A text book and daily |
f.u!rff’*' i Maﬂ'fﬂ‘"‘ quide for operators on vitdl w'ml'ul&.
i
192 page ARC NELDING .-:Zes:ms Fmi_l
Used in Hobart’s Famous
Schoal. Is a complete aut-
line lor a sell-instruction
or refreshor course, Warlh

mr.rn?r, times its low price
elan TEF

=}

Volts, Amperes—
Quickly, Easily!

Ohm®a

Bolves
Lnw Problem
1 1E BoLLer
alide. I
alicde rula
Al 0

any
7

fepalr alep o 10t

100,
Radio
Send only mr_- in eoin to cover mst 01‘ hl]-HdH‘Nz

OHMITE MFG. CO. 4330 Flowrnoy St, Chicago, Il

write yvour name and full address
answering  advertisements,

WE

pewes! i
Here ot last is o complete arc weld-
ing manuagl covering every phasae
of the subject for the beginner and
post master olike. Evory Propeor
procedurs iz sullined: disgramas
show you oexactly how to proces
for the iype ol metal. peosifion 'of
welding and rods used. A bl.’g' fall
sized book full of valuable informa-
tion that'll be worth hundreds to you.
gﬁ.' Hobort Bros, Co., Box M-113, Troy, O,
3 i

or senton 'S DAYS APPROVAL 7 yowwish, "ome o the Worids Lorqest
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Monastery
Secrets

. « . THE FORBIDDEN
KNOWLEDGE OF TIBET

What strange secrets of nature are
locked within the mountain fast-
ness of Tibet? What control over
the forces of the Universe do these
cloistered sages exerciser For cen-
turies the world has sought to know
the source of their power—ta learn
their masieriy of.f.l'_fe.. and their fn.: uﬂ.ry-
1.f'l?r avercoming problems with which

the masses of mankind still

struggle. Have they sel-

Ashly deprived humanity
of thes¢ rare teachings?

WRITE FOR THIS
FREE BOOK

Like the streams that
trickle from the Him-
alayan heights to the
plateaus below, (e
greal iruths of {hee
brotherhoods have
descended 1.|:|.|.‘uu}_l;!:| the
ages. One of the preserv-
era of the wisdom of the
Orientisthe Rosicrucian
Brotherhood (not o re-
Egious organization). They
imuile you to write today for
their FREE Sealed Book,
withits amazing revela-
tions about these mys-
teries of life, Address;
Seribe ¥. E. M.

The ROSICRUCIANS
AMONG
San Jose, Calif.
U.5. A,

UDY AT HOME o
LARGER EARNINGS. 31 yoars oxpert isstroes
dents enrolled. LL.B. Degres
All texts furnishied. Essy payenents. Hend

awnrded,
for FREE BOOK—"Law apd Executive Guidaoce."

AMERICAN EXTENSION SCHOOL OF Law

Dept, 35-M, B East Hurem St., Chicags, 111,

sel I{|[rl'- tlem, Alr Condit
4 ¥ Fooif Aar

Men and women to learn fol-
lowing big pay trades in 2
wiotks ; Iachinist, Auto-

ning, Welding, Boly and Fender,
? 'A.‘. rite us l.'pﬁrl.hln: trado in-
ahind 1 GREER EHOP
|l|$ 2r|-1? B. w‘hn:h ﬂuw L‘.hl{luu

THAIH!NE‘. Dugpl.

FIX ANY RADIO

=) Amazing New Invention

l-nm“%mul:lr o repair all radio seta. New,
revolutipnary different Ison method per-
mils you to do expert work almost I-mmm:lil.l.gljl
Mo pmrl-uul raiblo Rnowledge poguired,
rlurmlrj.- training kmeluded, nd any faalt q1.||.n||_
me B BEFEW dFiver, pliem. and @&
of Wirt=no testers needod, rmple,
|IC|.IIJJE!‘ ll.miﬂl gllhllj LTE |
or faalls & i mal the repalke.
Flan T, =, [‘.«'ﬁyﬂﬂ}t L,m? tﬁuﬂomuu:‘lln
ou may try Blag
10 days withaut any risk. =
Easy o | SATISFACTION CUARANTEED
A”lr Hend ihe Biroductory joh shesba, fol-
low the sigpby atep pletars bl weorints,
Pries only ¥1.50, ’ru-b- wnd fix nny radlo In minwtes insges
naid, Im Massal form, Bl4z11 in bourm.  The romplets simplifbed Lain:
1z I.T P |:-.=. om 6 radia tubes. | ing In yours fer aaty §1.60, prstnaid,
16 erouble shooting Bue-prints.  Over ID"'J 10 daye trial, Mloney Back pussanges.
tlmeanving serviem kinta. Develogsed by &I,
Bodiman, pobed englnssr nnd aubhor. l:H-!- SUPREME FUBLICATIONS
without risk for 10 dave use. Writs today.
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I 6. Jeffercon 3t., Chicage & 1L

FREE OFFER

for FALSE TEETH

okt W AT
ol BECARSE
LTS
| saust TEO

FLATE
TROUELE

TIGHTENS FALSE
TEETH OR NO COST

Here's mew amazing mooth tomfort witheut risking a single

eent . . . enjoy that feeling of having your own testh again.

H-lﬂilr your desira for foed . . .

Jusr 3 mps what you want. CROWN

IlELlN‘EII TIGHTENS FALSE

TEETH OR NGO COST. Perfect for
Partials, Lowers or Uppers.

Don*t  suffer embarrassment and
discomiort cawsed by loose  dental
plates, Apply CROWN RELINER,
In a Jiffy your plate fits like new and
stays thal way wp to 4 menths, Ne
old-Tagkiofed heating to burn  your
mouth. Just squeers CROWMN from
tube and put yowr teeth back i
They'll fit ms snugly as ever. Inventor
Is a recogrized autherity in  dental
field. A patent has besn applied for
CROWN RELINER te protect you
frem imitaters. After you reline your
plate with CROWMN, take ysur false
teeth owt for cleaning without affect-
ing the CROWMN RELINER. CROWN
RELINER s gusrantesd . . . it's
harmiess. N O T A POWDER OR
PASTE! Dses Not Bure or Inlhh
If mot satisfied, even after 4 men
relurn partly u s ¢ d tube for fuli
refund,

SEND NO MONEY

You must be one humdred per L
cent delighted or no cost. Try it :ﬁu.*:!,t,:' o
for four months and return for | they rattled 'lll'ltll I

READ THIS:
1. Clements of .i.lﬂl-

full refund if not satisfied. Order “i ﬂi How 1 ean
at onee and we'll include free tul:.g l.:n'iH' ‘[:',;11::
with wour order & tobe of | your plates with
Crown's Dental Plate Cleaner. 'fr,'lt::""'?‘l'“ ll?'h:.tl.:?.:li':

Rush coupon. FPay postman one
dollar for combination plus posts

ural pink eolor. Or-
der o tube of
CROWN RELINER

age, or send cash and we pay today.
postage. Act now.
r---_--_--_---q

HIMITIY Fivag

CROWM PLASTICS CO.

Dept. 2411
| 4358 'W. Philadelphia Ave.
| Detroit, Mich.
] ur wenderful Crown Dental
'P“I':.iu ,I‘l.:‘gim:r and inelade the frea
Crown  Dental Cleaner, 1 will pay

postman ome  dollar plus  postage  on
grrival. If 1 am mnot satisfied afier
four monthe, T may relurn partly osoed
tube for full refund

l (0 T am enclosing one dollar In full payment, same guarantes. ) l

Al
L-------------
Say yow saw it in Popular Mechanica!
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99 Booklets filled with Money and Time-Saving Helps

Little Library of Useful INFORMATION

Here at amazingly low cost is the practical help and information
i’}m have always wanted. Articles in previous issues of Popular

echanies have been classified according to subject and are now
available in these handy reprint booklets. Check Titles wanted,

elip ad and mail today.
BOOKLETS OM WORKSHOP
EQUIPMENT

Powser-Drivin  Sawi—T4: Complete details

on  serollsaw, two clrcular saws, slding

cut-off Bpw, bandaaw,

Brill Presses, Plane, Grinders=—T8,

Sanders—f0;: Complets eos tomal de-

tails on B useful machines.

Wosd & Metal-Turning Lath 1: Two

wood lathes, small metal-turming n'lh':'

nuu lul!". Hacksaw, Gutall Whasl,
per—HA2,

Metal Lathe Toals You Can Make—=101.
Warkbenches & Tool Cakimote—a7.

Spray Painting—84: Coostructing  Sprag
S, COMPTESsoT, using Epray gpun,

From Pattern to Casting—@1: Jlow 6o make
your own paiterns and small castings.

BOOKLETS ON SHARPEMING—
USIHG TOOLS

Gorrect  Measurement—=108: How to uso
micrienlars, gauges, calipers, oto.

I and Saw Sharpening=—93,
Ueing & Sharpening Orills & md Bits—00,
Succensful Weod Turning—32: All the in-
formation you need to master this prt.
How to Mead Blusprints—T1; Teiis o
to understand signs, symbals, ond lines.
Metal Turning Lathe HEinks=00: Simplé
homemade tools, Ume aod lebor-saving
shoriouts you can e,
Operating & Motsl Turning Lathe—100,
Meat Treating & Case Hardening=—103,
Waorking with Olass==1031 Cutting, drilling,
etehlng, blowing.

ELECTRICAL BGON'.LET!

Rewinding & 'I-nu:inﬂ ‘rlnrlri:
T8 Hepairing and rewin s arld d.c.
mators,  Locating trouble, m-:rtln[ LT
wenaralars into 0 ¥, & ¢, molnrs.

Houss WH'In'n—“ All the Information ol
need to oo a complele wirking job or lnmll
exira outleks.

Electromagnets & Solenoidi—d4: Designlng
mnd Buaildinge.

Tranwformer Construction—d1t Tasy.to-urn
Fmtl:.:i Instructions for all kinds of trans-

The Boy Electrician—=A3; Easy-io-buaild rmos
fors, CXPETIMCNs.

Saldering & Brazing—17F.

Are & Epat l.IhId-np—l.. Fu:lldl-mr -nd uph’-
ol 110w, 8, &, Bpot W

Troasure rindeu—:!! Bu.lld y-uur own
reasure flnder and meal locater,  Details
oy both large-and smsll mdio fypes.

ELECTROPLATING BOOKLETS

Emhupflliﬂu with Copper, Mickel, Chra-
mibum, Lead, Tino, Cadmium—8G6.

Plating Leather & Other Mon-Mekalllc Obs
Ject lating l'il!! Gold; Silwer, Allays=&T.

HOME IMPROYEMENMT BOOKLETS

Simple Home Improvemanis—104; Modern-
bzinpg; making storm . sssh, irosing boards,

Building Exten Rosms in Atlle—23,
Atlractive Basement Playrosms—34.

Lowér Your Fusl Cost—231; I"rn.rtlmul leintes
that will save you hundreds of dolinrs.
Hanging Wallpaper—38: Tricks ul hanging
whallpaper, removing old paper, oo,
Curing Leaky Basemente—d&5;

Fitting Home Game Room—35: Consirict
cwn game & tenols  tebles,  shufMelsoard
court, pctlon game, poriablo pl

Books Sent CO.D. Anywhere in United States

D2A

Riddi the HWome of Inkect Pesls=107:
Estermminnting and protscting sgainst molhe,
files, termites, mosquitos, eLe.

Bullt-In  Fistures—78:
soving kivehen unite, baalit-in bede, comsr
cabinels, vanlties, tlnen chest.
cwtnlttirl'? Intosr & Outdoar Firoplaces=—
BB Stane Hrepleces, porable MAnLsls, gars
den fireplaces,

GARDEMING BOOKLETS
Baekyard Gardening=38; Eﬂlﬂ:linl. plans
ning and gelling the best resulis
Lawn & Garden Moveltios—73: Jli‘-ﬂﬂd
oFnaments, parkway numbers,  sundials,
flovwer haxes,

Troliises, Pergolas, Fences=T8.

Lawn & Garden Furniture=T71 Modern beént-

tuhe furniture, :rhcr and seal eambinations,

swings; lawn chalrs.

Playq round l:qulp-mtnt—:l':. T  ploy-
ferris wheel, roller coaster,

il “:h_l,r wtore, slide, two merry-go-rounds,

Colored Concrote Qarden Furniture—@: Gar-

def Denehed, potiery, fOower boxes.  bimd

baths and sundial Trrlullntu in colorml eons

erete.  How to bulld small concrete mixer.

Bird Howses—T: m‘v t9 bulld homes for

sl kinds of birds.

Farm & Garden Tractors—8: tractars

o ean bulld from old u.utnmul:ll- adria,

CRAFT WORK—HOBEY BOOKLETS

Complete how-to-make-it instruc-
tions for hundreds of practical
projects.

Weorking with Plastics=61! Using brilliant

Iy-colared plastics o erafiwork.

Magazine Racks—485: Ten attractive rocks,
Clock Casss—50: Large Hall, Colonial \l'all
and mantel, ship's wheel, minialire geand
fnthore, desk, Spanish style bBanjo.

Serving Trays for Every Occasion=—33: Four-
teen different seaigns.

Children's eam Furniture=511 Twelve al-

tractive pleces.
Ten deaignes offer good

Baok Ends=<53!
Small Tables=541 Modern and celonkal siyl-

selectian.

AP,

imqqu Stands—58: Bovon deshpne given.
sawed Moweltieos—87i Hewlng Hils, string
1:11-1-:_ II'III:‘I:'".'.I.I'\d !mldmlrlrwmd kitrhom.

I']W.. plant and flower haol

door stops, drawer plls.

Doske—5E: Colanial  wril i, 'h'l'\?
hml.nnl.-t:m-c desl llwd-au.l: : :tud dr&li
piywasd,” combined chest and wriling desk.
Rook Casos—S0: Right dosigne.

Doll House & Dol Furn it re=-60,

25 Shelves You Can Make—84.

Mowaltion Turned on Lathe—iE.

Inlay Pigtures—Venoering—83,

Whiltling and Wood & Soap Carving=65.
Action Toys—68; Z1 casy-lo-inoke 1oyS.
High Fiying Hites—GT.

Windmills & Weathervanes—G#,
Lamps in Wood, Metal, Plastic=60: Solec-
tlon of 14 desijms,

Home Wark Ooportunitios—19: Slmple han-
dicraft with money-making possibilities.
Teloicopeos—E0: efecting grlmmqm el
can bulld for less than R10000.

Metal Craft—3®i Drass !.a'lllllrm: Iu'lll Il'll'llﬁllz
of moveltics both decort soiul
Smail Looms=37: Bullding hand Iu-uml l'-ur
weaving rugs, etc.) leather novelties,
Plain & MNovelty Waood Finlahing—40,
Gom Cuiting—d2; How to cut and paolish
semi-precious stones,

Siep and Spaces

ors, caln banks,

It is your order blank. When [=ostman hands
ay him the price and few cenls poslage, Owislde 10, 5. A, é6clake irvlili'l-

TRAEE N W RN R R B e R AR T RN A SRR e e

BRSlB. v wmvnuvemrennmmosnansaaicssa

8 P LTER l-‘hl"l:‘ll the bookleis yvou want iminlmum C.0.0. order 81.00), write your name and
1 address v, mnal mail this advertisement.
| you I:m-ull:l:m.
i I-“Jﬂ f’ﬁ.ﬂ’ wiko 18 additionn] for shipping charges, Ask for blg FREE catal
w
i If you send payment with ofder we phy postage. U1, 5. currency or stamps may be malled
1 If careiully weapped. Mopoy<back guarantee)
I MAE e e
| I:Il]?.l...........................,,....,..
R R i e e
1
i

Mail to Popular Mechanics Pmss, Dept. 493 =200 East Ontario SL Ehhazn, .

5 a‘mﬂ-""
|2m$2_oo
25¢éacy,

BOAT BUILDING BOOKLETS

Bulld a boat ot home—you can do if

Outbsard Runabout—2: Here s a
l‘u.r. I-I l'mll; V-hottom boat.  Sullabdls for
Tolass 4 to 24 hp, csiimared cost,
230 to u.u.
1a F‘t. Sailk Dinghy—28: -fant
boak .n“' strengih and l}:lm 11-:! hl-.-
El.'rrl.ul. 140 =g “).ﬂ cainwha and w
K.IUI B0 peande. ikl r-unmpm I1I1|l
disgrams . illusirate svery detall
21 FL. Sloop—dli: Every fact neoded by the
pmatenr boat bailder 1o construct this cralt
which earries cight o Len [PEFSONS.
Rewhants, Bieyels Boat, Small Binghy=831
All the tnformation yol need Lo COBREMICT
four low-cost boats.
Small Sall Boats—R4; 12-Mt. =alling delnﬂul.
8-fr. *‘rraind ship*'® for youny sallors
nhow 1o sall 1.

Two Oulbsard Munabouls—85: 14-Ft. fam-
ilv outhoard wiighs about 400 Ibs  and
121, 1I\1E'Iﬂnﬂd outhpard w about 110
IBsa. aFa V- bmtm Ly e,
30: Comniete. decs 15 ad

i lialal L) 3 Ilﬂn
tyme runu‘;. 17-ft. Lu'u-a“ ng?i-l‘t.
surfoard.
Fast Clans-E I ‘I"l:hli—ﬂl Bukid oW

Cinas-E lce rachi. detall of con-
gtruction carefully u::pul.uld..

AUTOMOBILE BOOKLETS

Autamebile  Kinks Sharteuty—108
Ha-rhm-urmr hints on opktep and opera-
Building Trailers—37: Amall Streamlined
howse tealler: several otility trailoes.

Motor-Deiven Midget Car & Scootor—34:
Erog: usg gas engine of washing maching
Curing Auto Electrical Troubles—935.

PHOTOGRAPHY BOOKLETS

Save Monoy by constructing your
own phote equipment.

Phote Enlargers—1: Condenser lens type:

pifiple vertical; borizoatal.

PFhoto Printors & Dryer<325: Doscribos threa

pﬂdlﬂl printers, timer and negative dryer.
oto Darkroam Equipment=861 Cahinets,

:II"'|'||-1.I.|.L'|L bhox, timer, pgilistor, washor,

Erimminer.

Picture Projectar, Trick & Table Tap Photag-

raphy—87: " [roji

eciors that enlarioe WP
wino 11ustrations and & drawris

for tnble toppers, photomentages,
Phaota Kinks—98: 83 time and Tﬂm}'-ﬂ“‘inﬂ
Ideas Fuil can wee,

FORMULA BOOKLETS
Transform simple ingredients into

useful products
Clraning Preparatio 113 An-mnkes
cleanera for walls, Flass, oke, AT EVETE
fabric stains.
Commotic  Formulis—13: Hand lotions,

creans, rouge, bath salts, beauoty clays Lip-

sticks, oEC.

Metal Platimg & Calork 1 Dozens of
formules  for matal plading, coloring aond
abnonrntingr.

Ro-Silvaring Mirreri=T0 Formulas for sil-
Wiring and coloring.

MISCELLAMEOUS BOOKLETS

Ehemical Expariments—03 Essy-to-perform
experiments. Inexpensive lab,
Taxidermy=8: How to prepare skl
obtaln life-like pose. ¥ b
Leg @abina & Tourizts Cobtlagea—1d: ¥Vear-
round o cubing  dnexpensive  Lourisis’
cabin.

Magic for Everybody=3891 Simple tricks 1o
puszie youar [riends.

Trlnnlnu Small Animals=33: Flow to lure
fur Dearers, prepars ball mod traps, dress
ekins,

Tricks of Training Your Dog—33.

Semall  Furnac H
kLR, =30 Dulld own gas oF

POPULAR MECHANICS



P REE ! LATEST, MOST

COMPLETE RADIO
PARTS CATALOG

It's the most complete, up-to-date BUYING GUIDE
available! It containg lutest “supply data* on radio and
electronic pares available without priority for repair and
replacement—plus everything in war training kits, books
and equipment! Whatever you need—you'll save time by
getting in touch with ALLIED first. Send for this big
free catalog today.

RADIO'S FINEST BOOK VALUES

Specially prepared 1o aid radio tratning in schools
and indusery, Full of valuable data, Send for all six!
Radio Formulas and Dats Bask Ma. 37-752, , 10e
Dictionary of Radle Terma Mo, 37-751. .10«

Radio Clreult Hondbook No. 37-753. . 10c
Radio Bullders’ Hondboak Na, 37-750. . 10e

Simplified Radio Servidng Mo, 37755, . 10¢
All 5ix Books No. 37-799..7 5¢
ALLIED RADIO CORP.
ENGINEERING, Eroadeaszting, Berv-
RADI o Folice Hadio ll'l-l.-llﬂl.t- bllﬂrl:!ll:lll}'-
dﬂ woeoks' lallﬁlmi.nm course equive
mil expenses low. Co-cducatio talog free.
Dodge Institute, Dept. D, Valparaiso, Ind.
Artistic pins, rings and embl:nu.
annl: -g:ul:ty Reasonable prices
Write today. ﬁl

Radio Dota Handbaok Ne. 37-754, . 25¢
B33W. Jackson, Dept. 3-L-3, Chicage
icing, Electronios, Aviantion, Marine
alent to 3 years® college radio work. ool eatablished 187 4:
Class Purd and Airgs,
IIII.II h'h Co., Rochester, N. Y.

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

FOR PLEASURE OR PROFIT
DESCRIBES 17 LOW COST BOATS
hin ing book and bulld & host
D‘Ltm- s;".-"':'w".'h“’l’.':i s OF LS ul.lunll n. r-.-h*:-
b ] Bl Detad Fou've aleavs

row boat— 17 differsnt

oa an da

fad ~=power, il of
Kimds nnd rioes.
Dnder IWEFELTY BOAT on ;ull.nl casd and

pay only $1.580 m n delirery. Re-
Pae 105 dlrr "und cet maey
ll ﬁll with o
. & 5l i‘ﬂ -m-h orde.} Urder todag.

PFOPULAR MECHAMICS FRESS
Dept. &85, 200 E. Ontsris Si. Chicags

Say wou saw it in Popular Mechanies!
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10 iwvcv SLIDE RULE

FR E E With Complete and

Simple Instructions
MWagnifying Indicator in genus

for use!
A AR

—

Anyone

Can Learn

Don't let Slide Rule seare you, Learn
in few hours to do lightning caleals-
tions. Divide, multiply, find ratios, pecs
cantages, squares, aread, etc,  Send
name on coupon helow for this wons-
derful course of instruction "The Slide
Rile and How To Use It'' and get the
10 inch Slide Rule FREE with your
course. Full price for course and Slide
Rule both, only $2.08. Limited guan-
tity! Ruah vour order!

WILCOX & FOLLETT CO.,

Dopt. 211, 1258 §. Wabash .l.uj_l:hlcu:n 15) 1w,

_________ . ———-.
WILECOX & FOLLETT, Dept. 211

I 1385 5. Wabashk, Chicags (5} 11,
Eladl the new “Slide Bule nnd How o

Uee IL* inelodi work

|

I ﬂ::::-c Mlmli’yi#n’ I;ﬂlruﬂur. all ﬁmﬂg 'II'EH.‘ BT W I
|:| I enelose remittance in O Ship COD. I will pay I

| full for $2.98, postman $2.98, plus l
chargea.. I

I MARE . ......;c6rsnrarrentnstoarenssnrnnnrnatnnrnnds I
Address . - & . - a - a & & s & Fawa " I
Sity.... . seres.... State. T |

7 Daus I:IIEE I'IIIAI.

=Costs You Nothing to Examine
Amazing New 3 Vol.set of

‘ RI At Last! Aset
of Electrical Books
. in plain lnngm:gn for “begin-

ner™ or“ald timer.” Solves

everyday electrical prob-
lems quickiy!

SEND NO MONEY!

Wowntlost it's easy to get a
Enowledge of Electricity AT
HOME “'.‘..l-.l:hn.r:.-:l-J:wanLr.u

0T 4TS W
al work youw

Pre Jil ] |I|1| xu,.al rr? Covers
everything Electrical. Hun=-
oda of plotures, dingrams,
sl on the job by many
FREE WITH SET! Electridans.

i bosk of 150 C
b B incraae. EXAMINE FREE TDAYS

Shog Pripts, wirn

r|u|| : Ivﬁ r|:||:h|.. I.i 54} yoar Dotpoes o B3 volmmes post -
it mail paid. Se IS aenmsing set, them

1|-r~-~...J RO

1'r||r L !'ﬂil I:I.I'.':'

H. C. LEWIS, Pres. D

§ EOYME ELECTRIGAL CH'DUI- FHEE TRIAL i
H00 §. Paulina St., Chicago, il UPON []

B _ #andme the big d-volome Corne thll'li'hll-'ﬂ i Hn-'lmltr-""-m-n

I Enercispedia, r.lnod ang 150 Shap Frints RH: Within 7
-:a- .“.-r pecstein oain, §°ll sither retarn them ar l|r||||| yon

1 Ij enbil sdvertissd price of $13, Ju 16 pasd,

: HAME

j ADDRESS

1 cITY STATE H

= Dtts““?h pash price. S13EE, m uﬁ 2

ca,
1 1“%. !-l.-uuﬂ = poa pave § 1.40. Sam =
lu'.'-ﬂ- —Jﬂ e o - - -



A message for you...from 1953

(Today, fohn Jones is jusi an average American,
wrestling with all the doubiz and worries and prob-
lems that beset every one of ws right wow. But lef’s
skip akead 11 years. Let's look at fokn Jomes then—
and listen to him . . .)

“Suum’l:ﬂ.as 1 feel an good it almost scares me.

*“This house—1 wouldn't swap a shingle off its roof
for any other house on earth. This livtle valley, with the
pond down in the hollow at the back, is the spor I like best
in all the world,

“And they're mine. 1 own 'em. Nobody can take 'em
awn]r ﬁ'um 147 ="

“1've got a little money coming in, regularly. Not much—
but enough, And I tell you, when you can go to bed every
night with nothing on your mind except the fun you're
going to have tomorrow—that's &s ncar Heaven as a man
gees on this earth!

“It wasn't always so,

" Back in "g3—that was our second year of war, when we
were really getting into it—I needed cash. Taxes were tough,

and then Ellen got sick. Like maost everybody else, 1 was
buying War Bonds through the Payroll Plan—and 1 figured
on cashing some of them in. But sick as she was, it was
Ellen who talked me out of it.

**Don't do it, John!" she said, * Pleate don't! For the
first time in our lives, we're really saving money. It's won-
deeful to know that every single payday we have more
money put aside! John, if we can only keep up this saving,
think what it can mean! Maybe someday you won't have
to work. Maybe we ean own a hame. And oh, how good it
would feel to know that we need never worry about money
when we're old!”

“Well, even after she got better, [ stayed away from the
weekly poker game—quit dropping a little cash at the hoe
spots now and then—gave up some of the things 1 man feels
he has a right to. We made clothes do—cut out fancy foods.,
We didn't have as much fun for 2 while bur we paid our
taxes and the doctor and—we didn't touch the War Bonds.

“"We didn't touch the War Bonds then, or any other
time. And | know this: The world wouldn't be such a swell
place today if we had!™

The Treasury Depariment acknowledges with appreciation
* the publication of this advertizement &y *
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LEARN CARTOONING
AT HOME IN SPARE TIME

Batd for this FREE hook contalning money-making
'un-\. oartooning charts, ides cresting methods, List
of oartoon buyers, snd other valaable information,
B'.nd about the money-making opportunities in
e of the most (ascinating of nll professions—
C.hETﬂ-EIN[NG. With thia bookbet we will include
s complets portfolio describing our sasy Courss in
and explaining our mew Marooeits
M-um.d. Instruction, We will slso tell you bhow
il Cartoonlats’ Exchengs Laugh Finder
FH. of extre cost. This nm.l.lllu device sotuslly
helpa creste and originate bumorous idens, Sead
nsme st opce and mention your age.
CARTOOMNISTS" EXCHANGE

Deot. 911, Ploazant Hill, Ohla

Proftasie MANUFACTURING AND SALES COOPERATION FOR

YOUR POST-WAR PRODUCT

OR INVENTION Looking for cooperation in post-

war manufacture and marketing of metal or w

Erudm:u that can_be sold o spnrtmrf goods
wWare

jobbers nu{al:tur sales rights
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are designed to give complete protection to fine FLANS SIMFLE—
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443 Columbla St. Dayton, Ohle

STEAM MARINE ENGINE |

Dur precigion one eylinder Marine Engine
e is n favorite with Model Builders wha
want the best in Enginesring Design, Moy
be ballt with Cletch or Reverse gear. Haas
0il and water pamp with
nulomatic  return  feed
nnd operating valves. Not

L. n Toy but an Engineered
madel uﬂuraiinﬁ At pres-
sures  eamprenhle to the 1

ost Madern Marine Con= \

struction. Seale 14" to 1 inch. I;I-lI e url.lrl-uﬁrl.], lll'ir' - hibgh, I MAHUF#ETUHIHG COMP.

4" wide, Send 2. 50 for elaven PRES af scnle drawings includ- - 2347 Leloy Building
Minncapolis B, Minn.

Total walue of
pElansg, if purs
:ha.a.il.u SEpd-

ing boiler layout mod two octunl photographs, or 260 for
photograph showing two views inoluding bofler.  Beta availahla
of rough or semi-finighed castings, Completed shop  tested
engines available, —
The Thompsohn Englasering Co., Dept. B-11, Grand Raplds 2, Mich. Say you saw it in Populor Mechanica!

7? Big!

tum
Non-Profit Instityl HOBART TRAINS YOU
The HOBART SIEEE::&! I:::'la Hﬂ“*‘m“::"‘a; mtnmu'fﬂ IN SiIX WEEKS, A BIG

L] :
EE:Intgnkdwth trained sper- : At o watdere vl
aglors an

ad 1o 1.uT'|.hI1r the -CQH‘HI'IUE' after the war.. Huﬂﬂ!ﬁl

wplding. . - 3
ml”ﬁ;b;{i EET:huu-l from n %l booths. ; Start now! Costs |ittle et Antares

the been maost jrom B araesr Buiicees

the b,_.;,nmng hT:u:m ﬂi g:"l. Il._':n‘m-'! the He- Hre Weldrrs 4
ﬁwﬂu?n u:fl.l: gharing 1 %Elcﬁeu;".r {or bigger pay.; [ L b
the S 11- ar Lakh

materigl cosis &% Wi ﬁ'f"tf

fF PSP, 8f TR
FegpEifuong dng ToAdd s s

= e R :

NOVEMBER, 1943 53A



Without batteries.. . war machines are useless!

= z = A _ M Rn = Ses

g

i

e e

. Bomber 2, Destroyer 3. Submarine 4. Landing Barges 5. Troo

J g L -. . - ; 5 r ]
p Transport Trucks & Supply Trucks

7. Self-propelled 155 mm. Gun 8, Tanks 9. Jeep 10. "Walkie-talkie" communications
EXIDE BATTERIES ARE USED IN MORE THAN 100 APPLICATIONS BY CUR ARMED FORCES

Mndern mechanized warfare demands
a dependable source of electric power, which,
under most conditions, only a storage battery
can supply. Without such a source of power,

our mightiest weapons would lie useless,
idle, dead.

Supplying dependable storage batteries to
the armed forces is Exide’s most important
present day job, and you as a civilian motorist
can help us provide America’s fighters with
more and more of them. You can do this by
giving your present battery the very best of
care. Let your Exide Dealer check your bat-

tery every two weeks. Trust him, and his
dependable Exide Sure-Start Service, to pro-
long its useful life.

Remember, when you take care of things
you own, you're really making important
savings. Invest your savings in War Bonds.

Back the attack—=with War Bonds!

BATTERIES

WHEN IT'S AN EXIDE YOU START

THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia » Exide Batterics of Canada, Limited, Torcato
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HITLER'S 500-ACRE HEADACHE

Might construction scene at
vast Dadge Chicage plant.
Below, trailer nT.llll- ﬂﬁl{iﬁl

visitars—note the micrephone

By Wayne Whittaker

MDTJ’E over Willow Run, Pentagon
Building, Merchandise Mart, and
Boulder Dam. Make way for Uncle Sam's
giant war baby and Hitler's latest head-
ache—the Dodge Chicago Plant, Division
of Chrysler Corporation. It's the world’s
largest airplane engine factory, and about
to move along its assembly lines are some of
the world's most powerful bomber motors.

One building in the immense plant cov=
ers some B0 acres of ground, or about 50

NOVEMBER, 1943

city blocks. Nothing like it has ever been
constructed. Experienced automotive and
aeronautical executives, who are used io
doing big things in a big way, are literally
flabbergasted by its size, by the thousands
of shining machine tools arrayed under a
concrete roof that seems as big as the sky.

The only way you can see clearly from
one end of the main building to the other
is with a pair of binoculars. This mammoth
one-story structure, the queen of nearly a

1



score of buildings sprawled over 300 acres, could
swallow the Ford Willow Run bomber plant and
leave room for 20 baseball diamonds around the
edge, It has more floor space than either the War
Department’s Pentagon Building or Chicago's
Merchandise Mart. And when the plant reaches
maximum production its weekly output of engines
will be tremendous.

The great bombers for which these engines are
designed are the No. 1 U. S, military secret. But
anyone can guess that they are the ships to which
Gen. Henry H. Arnold referred when he spoke
of the Flying Fortress as “the last of the small
bombers.,” And anyvone can guess that the new
Wright engine made in the Dodge Chicago Plant
—it has 18 cylinders and considerably more than
2,000 horsepower—will enable bombers to carry

WORLD'S MOST POWERFUL
AIRPLAME ENGIME TO-BE .

TESTING THE
18-CYLINDER
WRIGHT MOTOR

5, BUILDING Sy

lt
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record loads of bloek busters on round trips from
American bases to Berlin and Tokyo.

That is why the plant producing these engines is
regarded as the most important war industry in
America today. It also explains why much of the

activity in the plant, which is financed by the De- . 'Hﬂ

fense Plant Corporation
and operated by the
Chrysler Corporation,
iz shrouded in secrecy. * -":'?'—'

3

: WATER FORGE SHOPS & i [
SAND MOLD FOR i EE_ERHQIF-_- X FDT._%:::L_I- — FHRST STER/IM
. ; : i = : FIMISHED-FART,

2

300,000-TON COAL PILE

2 : ALUMINUM AND
n : MAGMESIUM FOUMDRIES

= y
""‘-q-h_h - _..
s . FORGIMNGS AMND MOLDED i

- PARTS HAULED TO MAIN

BUILDING FOR FIMISHING

F‘I'J-lJEIr.‘JG WHITE-HOT
MAGHESILIM IMTDY
LARGE MOLD

MACHINNG
EMGINE PARTS

TEY MEET EXACTING
PAPECIFICATIONS
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One of 60 pertable conerete forms used to pour sections of main build-
ing that covers 80 acres. Diogram (below) shows how the form cperates

LENOTH OF COMCRETE POUR T30 ——‘CEE‘P‘:;E;L
{ | 1

LIFT SECTION RAISED "lr-!’
Wy len [nell s = 1
| UOGY RUNWAY -zﬁ}j.-.

Many areas in the place are blocked off
with letters a foot high: RESTRICTED.

But it can be told that this vast plant,
enclosed by four miles of fence, will take
in raw bars of steel, pigs of aluminum and
magnesium at one end and turn out fin-
ished motors at the other. It is the only
airplane engine plant in the world that will
do this. When the engines take their final
leave of the testing cells they will be ready
for flight.

In construction alone, so many records
were broken that Chrysler engineers long
ago gave up keeping tab on them. The first
ground was broken June 4, 1942, In 12
months all the buildings were completed,
and in 14 months many were already in
production. During the height of day-and-
might construction activity, 150 carloads of
sand, cement and stone were brought into
the plant every day. In addition, 800 truck
loads of building material were used daily.

4

At one time there were
more than 16,000 work-
men and some 1,400 engi-
neers on the job.

A new and speedy type
of construction was used
for the buildings which
are of reinforced concrete
with a roofing of concrete
slabs. Even the building
arches are concrete. Sixty
portable concrete forms,
resembling Helen of
Troy's wooden horse,
were used to pour the
main building. They
moved on wheels as
concrete work progressed
along the length of the
huge structure. The con-
crete was hoisted up tow-
ers and transported in
“buggies.” The amount of
lumber in the forms
would have built 2,000
four-room bungalows.

"With this method of
construetion, we didn't
have to stop after cover-
ing 80 acres,” one engi-
neer said. “We could have
kept right on going across
the country.”

After the concrete was
poured in one seetion,
vacuum pumps sucked
water from the cement so
that in three to seven
minutes the conerete
would support the weight
of a man. When the sec-
tion was set, the form was
whisked away to a new position in just
eight minutes. The amount of concrete,
used in the construction would make a
solid block 100 feet square and taller than

Messenger car speeds work orders around the plant

POPULAR MECHANICS



the Empire State Building.

This type of construction
required only ene-half the
normal amount of reinfore-
ing steel, saving enough of
that precious metal to build
14 destroyvers and about
600 M-4 tanks.

The principal units of the
plant consist of the main
building where the engines
are machined and assem-
bled; two large foundries,
one for aluminum, the oth-
er magnesium; light and
heavy forge shops, heat
treating and die shop, test-
ing buildings, tool shop,
and an H-shaped, brick-
faced administration
building, The latter is the
only two=-story structure
at the plant.

Parking lots accommo-
date more than 13,000 automobiles. The largest
i= a hlock wide and a mile long and situated in
such a way as to expedite enirance or exit of
thousands of employees at one time., Subways
beneath the building speed pedestrian traffic.
One busy subway intersection is called “42nd and
Broadway." Opening off the subway are neat
washrooms, miles of locker space, and 9 model
cafeterias that will seat 5,000 workers at one time.
There is a total of 14 cafeterias in the plant.

Two immense water towers, made of concrete
with cypress tanks to save steel, provide facilities
for water lines, while a reservoir holds nearly
3,000,000 gallons. The plant affords enough sew-
erage, gas and electrical service for a city of

{Cnnrinum:r to poge 1600

Hoisting slobs of asbestos eoating (right) to cover miles
of pipe. Below, skeleton of plant two meonths ofter start

NOVEMEER, 1943

Inspecting world's largest magnesium cast-
ing. Risers are still on the one at the right




“Dry Firing” T
%agnet Marker Scores on “Dry Firing” Target
A - All Ts quiet during "dry firing” target prac-
X } fice in the First Missouri Infantry Armory.
Flashing lights on the back of the target
convey the firer's instructions 1o the tar-
get operatar, eliminating the confusion of
shouted orders. When the firer thinks the
bull's-eye is in line with his gun sights
he presses a butten which snergizes thres
magnets. The torget, made of sheet steel,
is suspended by a flat steel spring and
has o pencil ottached to the bull's-mye.
When the maognets pull the target fo
the board, the pencil marks scoring paper

Above, the old system (left) and the new
{right). With the new semi-outomaotic sys-
, tem the morking is entirely controlled by
the firer. His accuracy is determined by
number af merks made in o one-half inch

cirele. Right, operating esntral buttens

,.E\\ Lights in upper right hand corner on back of ply-
% * wood farget board tell operator direction in which

te move forget. Center mechanism consists of steel
plote with cross pieces for suspending torget and
gears for moving it. MNote roll of paper for marking.
Right, Corp. Stanley ). Ketterer, Missouri State Guords-
man, the inventor, shows paper used to record score

-
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Gunners in Ship Turrets Wear Asbestos %ths
When the order to man f—_ wmr .F.';‘_ ——

the battle stations is given
on hnfﬁ Eheh?:»ﬂ{rﬂﬂ -ton
British battleship

turret gunners quml_;:
don their asbestos smts
These suits, which in-
clude hood and gloves,
give the gunners the ap-
pearance of bewigged
English jurists. They af-
ford protection against a
sudden flashback of fire
from the 15-inch guns.

On the British bottleship
Molayo, gunners in the
turrefs wear protecting
suits and hoods made of
asbestos. They come in
handy during fiery flash-

backs of the big connon m"é

f !
by
1]

7 ALy %E

Arctic Tractor Has Buggy Top for Comfort at 40 Below ¥
Especially equipped for work at 40-below  weight and equipped with a hydraulically {

temperatures, a Ford tractor is light of operated angledozer, a contrivance similar-
to a snowplow, for level-!
ing runways and remov-"
ing snow. Its equipment
includes a dig-and-ecarry
scraper, a large crawler
truck, and a mount on the

rear to accommodate a
200-ampere arc welder,
drawing its power from a

o -
s T Lere® 4o

take-off shaft through a
V-belt. For operation in
extreme cold, the crank-
case was ventilated to get
rid of water and condensed .
vapors. Spark plugs were
raised half an inch, and
run out of the eylinder on
a rizer so they could con-
tact the cylinder through
Angledozer on front of tractor is used to level runway or remove snow 4 small hole and not foul.

W SE L
Lavish Lighting in Future Home at Only One-Tenth of Today’s Cost

Electric light will be used lavishly in gives five times the light of a lamp of the
homes 30 years hence, and will cost only same wattage in 1913, and at one-half the
a tenth of what it does today, in the view cost of the current. Best current source of
of Ward Harrison of the General Electric  artificial light, the fluorescent lamp, is less
Company. Future building designis will than one-quarter efficient, and its im-
emphasize light itself, rather than lighting provement will mean more and better light,
fixtures, as part of the whole construction Maintenance of candlepower and elimina-
plan. Conquering glare and heat are two tion of the starters which are now used
probable eventualities. As a gauge of fu- on all fluorescent lamps are two refine-
ture progress, a 100-watt lamp of today ments to be expected in the future.

NOVEMEER, 1943 7
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SAIRLINE ts ANYWHERE ~

| o B

9 4 77

bt Tal s !

A truck with elevating platform lifts cargo oboard a Curtiss “Commande™ ot an Air Transpert Command station

B_LEEIEr_ick M. Grant

FRDM half a world away an SOS crack-
led into U. 5. Army headquarters in
Washington., General Douglas MacArthur
was in critical need of two tons of emer-
gency parts in Australia.

Within a matter of minutes the
Army Service Forces had loecated
a source of the essential materiel.

Minutes later a pilot of the Air
Transport Command, flying on a
routine freight run between
St. Louls and San Antonio, picked
up an urgent call on his radio. It
was midnight. He turned his plane
around, headed for another city
off his regular route, downed his
cargo there and picked up the ur-
gent shipment for General Mac-
Arthur,

Next morning his “special de-
livery” package for MacArthur
was delivered at a west coast air-
port. Forty-eight hours later the
two tons of emergency parts were
set down in Australia.

Another pilot was forced to can-
cel a luncheon date in Washington.

“Sorry, fellow,” he said, “T've
got to be back in Burma in two
days.”

The Air Transport Command is
the air line to everywhere. Just
a little over a year old, this pro-
digious baby has far outstripped

Quick return of Yankee wounded in ATC
ambulance planes has saved maony lives

8

its big brother, the U. 5. commercial air
lines, which are manning some of the ATC
routes to Alaska and South America and
across the South Atlantic and the South
Pacific, Army air transport planes fly
90,000 miles of scheduled air lines.

“I can't tell you how many planes are

POPULAR MECHANICS
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Cutaway drawings depict the Censolidated Liberator as B-24 bomber, os troop carrier and C-B7 cargo carrier

shuttling back and forth over these routes,”
says old Lee George, Chief
of the Air Transport Command, “but a year
ago we counted them by scores and today
we count them by thousands. In the ATC
alone we have more officers today than the
entire U. 5. Army had before this war
began."

Before its worldwide cargo service was
established, the ATC already had a year's
experience in delivering military planes
from factory to training field, to modifica-
tion center, and on to fighting fronts
throughout the world, In the year ended
last April, ferry pilots ran up a score of

NOVEMEER, 1943

80,100,000 plane miles. Bomber and fighter
planes headed for the skies of Europe and
Asia and the Aleutians are delivered from
American factories to the Air Transport
Command's Caribbean Wing, North At-
lantic Wing, Pacific, Alaskan, European,
South Atlantie, Africa-Middle East and
other Wings.

The freight that flies around the world
is weird and wonderful. Movies and mail
for the boys in New Guinea. Tungsten from
far away places, balsa from Central Amer-
ica to build gliders and mosquito boats in
the United States; 20 tons of rubber seeds
from Liberia, $475,000 worth of platinum

9



A trailgr-train ralls freight to the cargo door of Douglas C-54A “Skymaster,” which has a hoist for loading

from the Persian Gulf; silk stockings and
soft drinks and wounded Yankees.

British factories were running short of
mica for aireraft instruments, Within three
or four days after the appeal came to the
U. 5. Air Transport Command, mica from
India was delivered in England and the
stoppage of work in the aircraft plants was
averted. A new freighter faced a delay in
port at Seattle for want of 15,000 pounds
of copper tubing. A Waterbury, Conn., fac-
tory was called upon to produce the stuff,
the first ton of tubing was delivered at
LaGuardia field, New York, a day later,
and within four days—a day ahead of
deadline—two commercial air liners and
eight ATC planes had delivered the entire
shipment in Seattle without interfering
with any high priority cargo or passengers.

An army hospital at Nome, Alaska, was
destroyed by fire. Two days later two ATC

Huge ftraocter-drawn gosoline
tankers are kept busy fueling
the transports for long hops

10

planes dropped in with a complete 24-bed
hospital, X-ray, hypodermics and all. In
another emergency an entire sawmill was
ferried to the far north. When a 1,200-gal-
lon gasoline truck was needed up the Alas-
ka highway, welders cut it in three pieces,
loaded it into an air freighter, and flew
north with the truck to reweld it for im-
mediate use at the scene of operations,
Jump-off bases are a closely guarded
secret, but from London came a broadeast
telling of the “biggest airfield in the world”
in Labrador, from which warplanes take
off for England. In one 24-hour period, the
broadeast said, it serviced more than 100
planes and sent them overseas. In an area
favored by good weather the year around,
the field may become a great junction for
transatlantic air travel after the war.
Weather being, of course, a vital factor
in air transportation, the Air Transport

POPULAR MECHANICS



Command has set up its
own weather forecasting
service on a global scale.
Observers from the equa-
tor to the arctie and ant-
arctic radio their meteor-
ological data at frequent
intervals., Some of them
are isolated for nine
months of the vear. One
group of observers
reached their post in a
desolate arctic spot last
Oct. 15. The next white
man they saw was a cor-
poral of the Northwest
Mounted police, who
came in by dogsled on
Jan. 2. Two months later
a Hudson Bay company
factor, trading agent to
the Eskimos, paid a call
by dogsled.

For the most part the
job of flying 130,000 criti-
cal items to army posts on every continent
is a routine one, but sceasionally the pilots
run into adventures unscheduled. One
cargo plane flying 100 feet above the waves
of the North Atlantic sighted a Nazi sub-
marine plowing along the surface. Un-
armed, the plane could do nothing but
evade the U-boat’s guns. Other pilots have
crossed and recrossed the Atlantic many
times at high altitude with only one or two
glimpses of the ocean. Records for ocean
crossings have become such a common-

Supplios for Yankee fighters somewhere in the South
Pacific war zone arrive from America by air freight
Officinl T, -8, Arimy Air Foree phota

L
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Stowing cargo in on ATC freighter. These gionts of the world’s largest
air line carry more than o million pounds a week in this hemisphere alone

place that they cause no stiv at ATC head-
guarters. The latest remembered was the
6 hours and 40 minutes crossing of the At-
lantic by a Liberator bomber; another of
that breed flew from America to Australia
in a day and a half.

It was an Air Transport Command crew
ferrying a Flying Fortress to England that
deviated from its routine path to go to the
aid of another erew that had erashed and
stranded on the Greenland ice cap. It was

{Cantinued to page 156)
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Mobile Hoist Loads Half Ton
Of Freight Into Plan

o=,

-gln:

|
With portable hoist, two men can handle a 1,000-pound parcel

Minutes saved in loading or unleading a plane on
" the ground can be interpreted as added miles of
| flight, since it cuts down the aireraft’s wasted time,
With the aid of a hoist manufactured by the Elwell-
Par} ker Electric Co., only two men are needed to
ﬁ. raise or lower a Ealf ton of freight. The hoist picks
J

A

L
&

ik ﬁf: (ﬂff‘{:‘—“’

up the bulky parcel and deposits it on the floor of
the plane, or as readily removes it from the plane
a.nd lowers it gently to the land-
ing strip.

N4
Glider Aloft Roars ‘Shhh!
As Air Flows Over Wing

By no means does the sound of
a plane’s motor account for all the
noise it makes as it hurtles through
the air. Contrary to popular no-
tion, the inside of a glider—which
has no motor at all—is a very noisy
place; so moisy that conversation
at a speed of about 150 miles an
hour is all but impossible, Air
turbulence is the reason. Air flow-
ing over the wings and about the
fuselage produces “distressing,
high-frequency, random noises
which sound like a mighty Shhh!”

Uz

according to a report to the Feder-
ation of American Societies for
Experimental Biology. In an air-
plane, part of the noise is due to
the “thunderous” agitation of the
air by the propeller, and the high-
er the horsepower of the motor
the noisier that thunder, because
as the tip speed of the propeller
inereases a large proportion of its
driving energy is converted into

sound.,
HEL5

“Supersound’ Tests Tires
By Break in Plies

Waves of sound above the audi-
ble range, created by magneto-
strietion of a nickel rod, are used
at the Goodyear Laboratory to de-
tect separations at the vulcanizing
point of two plies in a tire carcass.
Such a rupture will not show un-
der X-ray. If there is a separa-
tion, the tire is unsuited for re-
treading. Magnetostriction, actu-
ally microscopic shortening and
lengthening of the rod, produces a
sound wave that, though inaudi-
ble, penetrates the tire carcass and
is picked up by a microphone on
the other side. Activation of the
microphone causes a green light to
glow on the recording panel
Where there is a rupture, the
wave will not penetrate the result-
ing air pocket; there is no signal
to the microphone and instantly a
red signal replaces the green one,
indicating that the tire is defective
and not suitable for retreading.
The casing is hung on two rollers
during the test, making it easy to
inspect the entire circumference,

Red light flashes on

“ @;éw:

owlng a se n between two plies
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Wonder Drug yagle From Mold Aids

F s

Penicillin, hailed as the mira-
cle drug of 1943, is so potent that
one part in 25 million parts of
water will stop the growth of
hacteria. This new microbe kill-
er, which promises to surpass the
phenomenal family of sulia
drugs, is made from a mold sim-
ilar to that found in bread. It was
discovered accidentally in 1929
by Dr. Alexander Flennng in the
Uniwv Erslt}r y of London laboratory.
One morning he discovered that
a secretion from mold had killed
all the bacteria in a culture dish.
The greenish-brown powder
made from this secretion is today
fighting infection on battlefields.
Penicillium notatum mold grows
on a liguid concoction of mineral
salts and sugar. As it grows in
glass culture bottles, the penicillin diffuses
into the liquid beneath from which it is
harvested by high vacuum evaporation. It
takes about 500 guarts of culture fluid to
make one ounce of the drug—one reason
why all present production is alloeated to
the armed forces. Tests show it is supe-
rior to the sulfa drugs for infections pro-
duced by staphyloceus aureus. It is also

unded

Penicillium notatum mold [left), similar to
that found in bread, secretes the new
lifesaving drug known os penicillin, It
grews in glass culture battles (below) and
it takes about 500 quarts of fluid to make

one ounce of microbe-killing powder
Photos courtesy B, R, Sguibb & Sons

used to fight pneumonia, gonorrhea, osteo-

myelitis, and streptococcus infections.
There are no unpleasant after effects for
the patient. Penicillin acts faster than sulfa
drugs and cures certain infections those
drugs eannot touch. While the limited sup-
ply of this drug is already at work saving
the lives of fighting men, efforts are being

made to increase production ona va.'-:.t scale

Superfuel Gives U. S. Warplanes 50 Percent More P{:wer

Triptane, a supergas that raises engine
power half again over that of motors burn-
ing 100-octane gasoline, can now be pro-
duced in quantity. Enown for seven years,
the hydrocarbon was made in only limited
amounts, and at costs ranging up to 33,000
a gallon. By a new process developed by
scientists of Universal 0il Products Com-
pany, the fuel can be made commercially

NOVEMBER, 1943 —7 ¢
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at an estimated selling price of less than 51
a gallon. Antiknock qualities of pure trip-
tane, called “the most powerful hydrocar-
bon known for use in internal combustion
engines,” are so great that no commercial
engine has been built that can utilize its
full power value. Added to aviation gaso-
line, it makes possible future engines of
even greater power and efficiency.
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The simple experiments on these puges might
be called the “A-B-C's"” in the basic theory of
flight. At first glance you wonder whaot a
couple of balls suspended on strings, a blown-
out egg shell, pieces of cordboard and an
electric fan have fo da with aeronautics. In
their smoll way, these chjects recct to the
flow of air in the some manner as a giant
bomber weighing thousands of pounds with a
heavy load of fuel and block busters. Where
does the pressure come from that con lift this
plone off the ground? Tweo centuries ogo o
famous Swiss physicist, Daniel BernnU”F,_ dis-
covered that the pressure in a fluid decreases
as the wvelocity of the fluid increcses. The
"Barnoulli effect” explains the curve of a
spinning boseball. In aviation it explaing the
reduction of pressure on the wings that ac-
eaunts far the greater part of an oirplans’s
lift. The experiment with the two balls sus-
Flcrldnd an $1ri:1g5 I'ur:luw::l shaws |'||:|w' a Fa-
gion of low pressure is created. To your
surprize, the balls come together when air is
blown between them. The velocity of the air
'n:r'wing bebtween them cauigs a rm:lul:fiqn in
pressure, and narmal pressure on the outar
sides of the balls FIIJ'II'II:‘: them +ager’w_-r. The
reduction of pressure, or partial vacuum, is
the lift that keeps an airplane aloft. When
airflow becomes foo slow, the plane stalls

14
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WHY 2. AIRPLANE FLIES

With a blown-cut egg shell and a small plece of card-
board mounted on opposite ends of a stiff wire, effect
of streamlining is made clear. The wire is pivated so
it is free to turn when ploced before fan. Tiny card-
board pulls away (below) showing greater air resistance

Blowing at condle here causes low-pres-
sure pocket behind card—flame angles
forword. Such peockets “hinder flight

POPULAR MECHANICS



the cord is teardrop-shaped, air flows
smoothly around it; Some blows away

NOVEMEER, 1943

Homemade wing section, made of thin paper
on cardboard frames, demonstrates lift. Pen-
¢il is stobbed through wing section, permitting
it ta slide easily up ond down, If book is
held to caver upper edge of wing (above) and
you blow against if, wing will lift i.|i‘l:]11r'|?
or not at cll. If you held the book to cover
lower edge (left) and then blow, reduced air
pProssure on Uppor surFutc will couse 'wing o
rise. considerably. B ips of poper on
end of tube are forced together by flow of air
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f1ft Plane From Fa.ctory Cradle
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Rolling to the end of the production line,

a Curtiss Commando transport is removed
fmm its production cradle as almost the
last step before it rolls out of the hangar.
To remove the huge plane from the cradle,
on which it has rested during preceding
stages of manufacture, three Globe hy-
draulic hoists are utilized, each of the three
recessing into the floor. The plane is rolled

FEpia:

into position over the hoist pits, and the
main landing wheels are locked in an ex-
tended position in the two front pits. The
hoist at the rear is raised to support the
tail wheel. Then the two front-wheel hoists
are raised, and the production cradle is
rolled on its track out of the way. Lastly,
the rear hoist is lowered to floor level, and
the plane rolls away on its own wheels.

’Z

Gauge Measures All Pipe Sizes From 1/8 In;zh to 12 Inches

With a vest-pocket gauge you ean meas-
ure all sizes of pipe from one-eighth to 12
inches in a few seconds. The measurement
is made by three points of contact, two
stationary and one on a movable section.
A marker not only indicates the size of
pipe, but the drill size for tapping. The
gauge is handy for measuring pipe that is
against a wall or in dark places where it
can be carried to the light and read. Two
edges of the gauge, which is made of steel
with numerals etched in the metal, provide
an inch and a metric rule.

Marker on movabla section of pocket-sized
gouge shows size of pipe. To take measure=
ment, gauge contacts pipe at three points

POPULAR MECHANICS
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Men of the Quartermaster Corps who
deliver the goods fo soldiers in the front
lines are constant targets of enemy planes,
seeking to interfere with supply. To pre-
pare the supply forces for antiaireraft fir-
ing, a thorough course in aircraft identifi-
cation is given at the corps’ replacement
training center. One device to help the
soldiers identify aircraft, whatever their
angle of approach, is a wheel, revolved by
a crank, to which are attached model
planes. Revolutions of the wheel make the
models spin in a constant loop, presenting
views of the plane at virtually all angles.
Another recognition device is an electric

&g

(T op Loy
eel Gives All-AT8und View of Plane

e A P24

"Spotter's wheel” below is whirled to give
view of plane ot various angles. Left, a
bell rings when proper plane is identified

3y

board, studded with models of warious
planes, On the bottom of the board is a row
of buzzer buttons, each tagged with the
name of a plane. A trainee is asked to iden-
tify, say, a “Flying Fortress,” then presses
the button above the model that he believes
to be that craft. If his choice is correct, a
bell rings. If not, no connection is made,

and he must try again.
W s e

Radio Trailer’s Test Beam Locates Landing Transmitter

Steel buildings, railways and
. humerous other structures may
cause severe reflections of radio
waves. Accordingly, transmitters
intended to guide airplanes to safe
instrument landings must be lo-
cated where such interference and
distortion will not occur. Each
location for such a transmitter
requires research, to produce a
straight localizer path. In the
words of Civil Aeronautics Ad-
ministration officlals, 1t is a qlies-
Tion of "cut and try” in setting up
every location. Equipment to test
the efficiency of such radio waves
is mounted in a trailer, to simplify
the testing of various sites for the
transmitter, and speed the choice
of the site of the permanent in-
stallation,

To assure freedom from interference at
site of airport landing beam, pertable
fransmitter is used to test locations

NOVEMBER, 1943




T. 8. Navy photos
Seamen on this torpedoed tanker put out flames and
made port. Left, solty firemen weor osbestos suits

()NE of the most fascinating develop-
ments of the war has been the manner
in which man, a creature of the land, has
learned to cheat death in the world's seas.

Every man who ventures forth on, above
or beneath the waves of the world’s oceans
today is a hunted creature. This is pri-
marily a war of transportation and the aim
of the Axis is to throttle global movement
of men, weapons and supplies. The aim of
the United Nations is to free the seas. The
struggle never ceases, day or night, in this
liguid jungle,

Just as hunted animals of the forest ex-
hibit cunning which fits the special dan-
gers of their environment, so inventive man
is developing courses of action, tricks and
machines to bring the men back alive, even
though the ships and planes sink to the
bottom forever.

Hundreds of men died in the early
months of war bhefore the familiar cork life
preserver was improved or discarded, after
it was discovered that it often jerked up
as a man leaped into the sea, hitting him

i S
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on the chin with a
knockout blow. In
times of peace a man
could make a compara-
tively leisurely exit in-
to a lifeboat; in time of
torpedoes and bombs,
he often had to jump.
He sometimes leaped
into the arms of death.
Hundreds more were
killed by this type of
preserver because it
slipped above the head
as it struck the water,
serving only to keep the
face under until the
wearer was drowned.
An extra piece of cord
to keep it down would
have helped, but no one
seems to have thought
of this at first.

Now there are dozens
of types of elficient life
belts and jackets, One
light rubber, inflatable
belt can be worn around
the abdomen with such
ease that it does not in-
terfere with shipboard
duties, Yet, sgueezing
a couple of cartridges
of carbon dioxide fills
the belt with buoyant
gas and snugs it tightly
below the armpits. Life
belts operating in the
same way are so com-
fortable they serve as
an added piece of warm
clothing. Rubber tubes
permit the belts and

NOVEMEER, 1943

Alert Mavy gun crew on
a merchant ship snaps
inte action during o
practice alarm. They
cheat death by scoring
off subs or plones

Right, rescue buoy can
be warn like a pair of
ponts, or, with ropes
attoched serves os o
breeches buoy. Scomen
wvouch for its sofery

Below, rescuing men an
paotral bomber forced
down ot sea by engine
trouble. The plane was
towed in for repaoirs
by o helpful destroyer




U. 8. Maritime Commissien photdg

Rigged with sail and spray sheet, the new lifeboats on Liberty ships are designed for safety and comfort

vest to be inflated by mouth if necessary.
Feathery kapok-filled life vests can be
worn day and night aboard ship without

discomfort.

One type of “overall”
life saving suit, now
standard equipment on
U. 5. merchantmen, cov-
ers all of the body but the
face and when in use,
keeps the wearer hobhing
head up in the water, dry,
cozy and comparatively
warm for days if neces-
sary. Weighing only 14

ounds, it contains a

uilt-in flashlight and
whistle. The, hood and
palms of the gloves are a
brilliant yellow to attract
attention. 3

The suit may be worn
over regular clothing and
a life jacket besides. It is
donned by first putting
the legs into boots with
weighted shoes which

Swinging thraugh the air on
transfer device for injured

20

keep the body vertical, putting the arms in
sleeves with gloves attached, pulling a hood
over the head and then vanking up a spe-
cial watertight slide fastener which makes

POPULAR MECHANICS



the whole garment waterproof,

The tanker affords a star-
tling example of the changes
that the war has effected. In
times of peace, this lumbering,
cigar-shaped vessel was a safe
type to sail upon. Crewmen,
veterans and landlubbers
alike, were unprepared for
what torpedo, bomb and shell
brought—a burning sea of
gasoline with flames reaching
75 feet in the air, or a sluggish
patch of heavy oil.

At first, many panicky sea-
men leaped into the blazing
gasoline, only to be burned to
death, Later, they were taught
that tanker fires looked more
formidable than they really
were and that tackling them
with fire hoses pouring out
chemical extinguishing agents
usually snuffed out the flames.
Or clouds of “snow"” from
carbon dioxide eylinders were
enough to quench the worst
blazes. They alzo learned that
because of their bulkhead and
compartment construction
and lighter-than-water car-
goes, tankers are hard to sink
and a man has plenty of time
to wait before plunging into
a sea of fire,

They also learned that it is
just as easy to wait until wind
or sea has cleared away a
blazing area of gasoline or a
gummy patch of oil, or to put
off from the windward side of
the vessel and to avoid use of
rafts when possible because
they cannot be maneuvered
in either burning gasoline or
sludgy oil. They became
aware that a lifeboat is hard
to work out of a heavy patch
of oil and must usually be
guided by oars instead of rud-
der. And that a man in a life
jacket might as well paddle
through swamp muck as
through a slick of clinging oil.

So men live and learn—live
because they learn.

In times of peace, the death
of a gallant merchantman was

NOVEMBER, 1943
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Soilors en convoy duty protect their foces from icy blasts with this
Arctic weather maosk. Opening for the mouth hos snap-en flap

"

“Doughnut’ life roft can sustain 15 men inside mesh on platform
and honging on outside ropes. Below, emergency flototion gear on
wing of land plane will keep it afloat if it's forced down at sea




usually a slow process
with plenty of time for a
safe getaway. The crash
of a bomb or the hlast of a
torpedo changed this.
Instead of a graceful
dive after hours of pre-
liminary settling on even
keel, the merchantman
often blows out her decks,
,5;1p|':1:q in two or keels aver.
Seconds count where
hours were available be-
fore ships were blasted to
their doom. Hundreds of
lifeboate and rafts went
down with the vessels be-
cause the quick list made
it impossible to launch
them. Either they were
dipped into the water on
the downside or they
were hung on the side of
the hull on the upper side,
Often 1,*.';_~j'.3,]1i||.:.; tons, 1.]1&'-}.'
could not be maneuvered
by hand. Also, during the
early panicky days, the
crew would attempt o
put down boats while the
ghip was still making
good headway. The boats

22
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An oddity to landiubbers is line-throwing
gun for rascue work. Note the line holdar

Balow, inspecting model of an unsinkable
lifeboat which has special compartments
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Sailor (see arrow) gets ready to jump frem perch
on doomed ship. Right, Very pistol and cartridge

often swamped. Dropping the forward end
first into a wave swamped many more,

Improved davits, better trained sailors,
and mechanically improved skidding de-
vices for launching rafts have made the
getaway from decks easier and quicker.

Another lesson was learned on vessels
which carried depth charges. The charges
are usually pre-set for explosion at cer-
tain depths and in the excitement follow-
ing a torpedoing, the erew forgot to neu-
tralize the firing devices. Depth charges
went down with the ship, exploded as
scheduled and hundreds more lost their

NOVEMBER, 1943

lives. After such a trag-
edy, dozens of men were
picked up dead without a
visible sign of injury.
Concussion carvied
through the water had
ruptured organs such as
the heart or kidneys.

It was commonplace
with the sailors of many
nations in the early days
of the war 1o tumble into
a lifeboat only to find the
oars had been lost in low-
ering, or that the water

Waterproof telephone in station
of bow lockout on Liberty ship
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tanks were empty, dooming them
to thirst, or that the food was moldy
or saturated by sea water. Or that
no knife or hatchet was available
to cut them loose from the davits
or to free the tiny bobbing craft
from tangled ropes. Or the fittings
were rusted away, causing masts
to fall.

These days are gone and the life-
boats are regularly inspected, fully

uipped, many with motors, and
fully provisioned. Just about ev-
erything a man can want when
shipwrecked is firmly attached to
rafts, too, including signaling de-
vices galore.

An early mistake which has been
corrected had to do with the lack
of ladders and ropes which enabled
men to escape from the lower re-
gions of a vessel or from the decks
if they reached them. Every en-
gineroom of a modern ship usually
has several exits aside from the
main corridors and their stairways
or ladders. At the beginning of the
war, men were not {rained where
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Morse code signaling lamp has key which -
causes it to blink. Below, wounded marine -
is lowered carefully into a tonk lighter -

to look for them. The addition of
rope ladders leading to emergency
enginercom exits, in case a broken
steam connection shuts off ordi-
nary passages, has saved hundreds.
And the use of patented metal lad-
ders and easily handled rope cargo
nets has enabled thousands tg
climb down the slanting sides of a
dying ship.

Warwise sailors who formerly
made frantic and often fatal haste
to get away from the sinking vessel
to avoid being sucked into the
depths of the sea as it dived, have
learned that when a ship goes down
bow first or stern first, it slides un-
der the waves and very little suc-
tion is created. Only when a ship
goes down quickly on a horizontal
plane is there much danger from
suction.

The code of lifeboat conduct has
been pretty well established. Some
of its rules are to drink no sea wa-
ter because it contains about a tea-
spoonful of salt to each cupful and
only inereases thirst. Avoid eating

POPULAR MECHANICS




Crew of torpedoed tanker banles flaming oil with chemical fire extinguisher—standard tanker equipment

if no water is available. Be sparing with
food containing sugar or salt. Regardless
of the weather, do not discard clothing be-
cause the tropic sun ean be as torturing as
the Arctic wind is cold. Stop exertion as
far as possible, Avoid alcohol as it in-
ereases thirst. Do not depend on fishing

NOVEMEER, 1943

lines too much because the little fish which
are attracted by boats and rafts only at-
tract bigger fish and if you hook a little
one, a big one will usually snap up the little
one and perhaps your hook along with it.
Lacking tackle, try spearing small fish with
a knife or ecatching them with the hands.
In this war, the ships
that sail the air above the
sea are far more numer-
pus than the ships which
plow the waves. Starting
with fresh viewpoints, the
designers of lifesaving
apparatus for airplanes
developed some tricky
devices, most of which are
based on the faet that
rubber containers take up
little space, but hold a lot
of air, and air will float.
The doughnut-like
rubber boat or raft is re-
markable in efficiency
and scores of men have
lived weeks with little
food or water with noth-

(Continued te paoge 152)

One-man porachute boat has
paddles for downed aviator
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“Breathing Wall” Has Flue to Combat Moisture

Believed to be one of
% the largest masonry
structures in the world,
the new Qklahoma City
Alireraft Assembly Plant
has nearly two miles of
windowless “breathing”
walls. Inside the brick
wall is a flue of ventilat-
ing tile that permits a
passage of air through openings near the
top and bottom. The tile has a perforated
back which allows a four-inch blanket of
rock wool to “breathe,” thus keeping it dry
and providing insulation egual to that of

n 80-inch brick wall The only steel in
the wall iz in the lightweight ties that hold
the many layers of the structure together
and also serve to hold the insulating wool

Above the fuseloges of C-47 cargo
planes (left] Aucrescent lighting
gives fanlike effect in windowless
building. Below, cross-section of
woll in aircreft plant shows inner
flue arrangement with open jeints
at bottom and top for “breathing’’
to keep molsture out of insulation
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in place. Another steel saving—170 tons—
was effected by the use of Masonite instead
of porcelain enamel in reflectors for more
than 20 miles of fluorescent lighting fix-
tures. These reflectors have a synthetic
enamel surface. A white cement floor in-
sures light reflection on the underside of
the wings and fuselages of the big Douglas
C-47 cargo planes built in the plant.
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Collapsible Plane Wheel Chock Permits Faster Takeoffs

Light, collapsible metal chocks make pos-
sible swifter takeoffs at several army air-
fields because the plane’s tire merely runs

Abovo, chock is collopsed e ol
when plane is ready for
takeoff. Ar right, it is
shown set up to prevent |
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over the chock after it has been released.
Designed by Earl C. Gregg, civilian me-
chanic at an ma flying school, the
~thock consisis of hollow
steel tubing, a small
amount of solid steel
shafting, and a boiler
plate apron. The apron
and retaining framework
bear the weight of the
plane during the warmup
period, preventing the
wheel from sliding for-
ward or backward. The
chock can be collapsed by
pulling free a solid steel
loop handle at the rear of
ithe chock, allowing the
weight of the plane to
5 .. force the structure flat.
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Landings on soft or sandy ground, or
even on LJ\.LL"\-LI‘.L‘I}. rough flu]d'- are
possible with a caterpillar-type landing
gear, resembling the endless tread of a
tank. In spite of its size, the tread uses
about the same amount of rubber that
would go into an airplane tire, but gives

the plane from four to eight times greater
contact area on the ground. Landings on
unfavorable terrain can be made at speeds
as high as 120 miles an hour in planes
equipped with the gear. It is constructed

Caterpillar-type landing gear permits
ship to land on unfovoroble terrain at
speeds as high as 120 miles per hour

with steel bracing and grooved alu-
minum bogie rollers. The rubber
track has a wire beading on the
edges grooved to fit into the roller
grooves, to prevent side slippage. Fire-
stone Tire & Rubber Co., in co-operation
with the Dowty Equipment Co. and the
. 8. ﬁmy Alircraft Laboratory at_anbt
Field designed the structure.
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Largest Mobile Gun in World Is U. S. 240-mm. I'%’}witzer

Shuotmg a 350-pound projectile whose
ellect is s-:ud o |JL, more potent than that

NOVEMBER, 1943

of any aerial bomb, the Army's 240-milli-
meter howitzer is the largest mobile gun
in the world. Its primary
use is to batter down for-
tifications. It has a range
of slightly over 14 miles,
and with the fire-control
apparatus in good work-
order, experts say, under
average atmospheric con-
ditions its projectile will
not miss the mark by
more than three feet. In
spite of its huge size—240
millimeters is eguivalent
to about nine and one-
half inches, and the barrel
is some 27 feet long—the
big howitzer is capable of
astonishing mobility be-
hind the Army “prime
movers” that haul it.

This gun can hit within
three feet of its target 14
miles away. The barrel
is about 27 feet long
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California Redwood Ass'n

IN THESE days of metal shortages, im-
agine how valuable a lumber would be
that was fire-resistant, didn't rot or swell,
and that was practically insectproof, Lum-
ber like that could be used in place of metal
for water tanks, flumes, chemical storage
vats, and for a host of other things.
America has such a wood, and is using it
for just those purposes. In fact, we have

28

Above, cutting up a huge rodwood downed for com-
mercial lumber. Left, a fallen, redwood at least 1,000
years old now overgrown by another tremendous tree

a world monopoly in this uncommon tim-
ber. California redwood is not only a stra-
tegic material but is unique because its
trees are the oldest and largest living things
in nature.

A large redwood may measure more than
20 feet in base diameter and tower to a
height of more than 300 feet, The tree may
have been a sturdy sapling at the begin-
ning of the Christian era. Its trunk may
weigh some 500 tons and contain more than
100,000 board feet, enough to build an esti-
mated 20 or more homes. Its bark some-
times grows two feet thick,

Redwoods grow in a coastal belt from
south of San Francisco on up into southern
Oregon. Their impressive grandeur makes
a trip along the Redwood Highway unlike
any other in the world. You drive, on a
modern highway, through primeval forests
of redwoods that are so tall that from the
car window you see only the bases of near-
by trees. You must stop and get out to look
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Redwood E.nﬁsm'a}iad:laun photas
From the bark of such trees as the monarch abave come fibers
now mixed with wool to moke blonkets and felt hats (right]

at their tops. Ferns, mosses and needles carpet the
ground between the trees.

You appreciate the age of the glants when you
inspect a section of trunk that has been placed on
display. Sawed straight across so that its annual
rings are easy to see, the cross section reaches way
over the spectator’'s head. The redwood may have
been 1,400, 1,700, or 2,000 years old when it fell. It
was a mature tree at the time of the First Crusade.

The impressive thing to the observer is that he
can gpan with his hands, reaching in from the
bark, the dates of the annual rings with which he
is most familiar. Bevond his hands the wood still
reaches foot after foot toward the heart. Prac-
tically at the outer edge is the ring that marks the
start of the first World War. An inch away are
the rings that grew during the Civil War, another
few inches is the 1776 ring, and within reach of
his hand is 1492. The second word of the coast
redwood’s botanical name, sequola sempervirvens,
means “forever green.”

From the growth rings, too, can be traced the
life history of the tree itself. Study of a 1,200-year
old trunk at one grove shows that the tree was

NOVEMEER, 1943




Tallest and oldest living things are these redwood giants. In
the 1,500,000 acres of the Redwoed Empire in northern Califor-
nia and southern Oregon are 97 parcent of the world's redwoods

scarred by fire in 1147, that it was
attacked by fire also in 1595 and
that new growth, coming togeth-
er from each side of the wound,
imprisoned some bark at that
point, A series of fires all on one
side attacked the tree in 1789,
1806, and 1820, leaving it in an
unbalaneced condition. ITmmedi-
ately the tree began to throw out
a strong supporting buttress on
the weak side, building itself out
for 36 inches during the next 100
years. But the buttress didn't
grow fast enough to provide the
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support needed and in 1933, when
the ground had been softened by
heavy rains, the tree fell.

The Russians were the first
white people to utilize the red-
wood, Russians who colonized in
an area north of San Francisco
more than a century ago built nu-
merous buildings from redwood
saplings. Mature trees were too
big to be cut or worked with the
tools they had. Their wooden
church still stands today, in excel-
lent condition.

In the gold rush days when red-
wood lumbering began in earnest,
a crew of Paul Bunyans was need-
ed to fell one of the giants. The
base of a tree was usually too thick
to attack, so the lumberjacks cut
holes through the bark 12 or 14
feet above the ground, placed
springhoards in the holes to stand
upon, and sawed through the tree
above that point. Even so, a red-
wood saw with a husky man at
each end might be 20 feet or more
long. When a tree had been felled,
trimmed, and cut into sections,
these sections were still too big
to handle, so they were split open
with dynamite. Ten or 12 yokes
of oxen then hauled a chunk of
the wood to a mill.

Modern lumbering methods
have changed all this. The trees
are still felled by hand although
motor-driven saws are also used.
A tree is dropped onto a bed of
bark and branches to ease its fall,

Left, building a protective roof of red-
wood over @ walter reservoir, Below, grear
legs are handled with sase ot o sawmill
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the bark is trimmed from it
and the trunk is cut into sec-
tions that can be handled
efficiently, A tractor with a
special trailer hooks onto a
section and drags it down to
camp, where it is loaded onto
a truck or narrow-gauge rail-
way for the trip to the mill. Of
course, not every redwood
tree iz of giant size. Most of
those cut commercially range
from 8 to 10 feet in diameier.

Redwood is a soft, close-
grained, dark red wood. Few
woods possess its resistance to
fire, decay, or insect attack.
1t is these features, of course,
that allow it to attain great
age. It has a very low shrink-
age factor with little tendency
to warp. It resists chemical
attack. These characteristics
have led to its wide use in the
United States and in many
other parts of the world as
bridge timbering, water stor-
age tanks, cooling towers,
agueducts, for fermenting and
storage vats in a number of
chemical industries, and for
the storage of wines, cider,
cheese, and petroleum prod-
ucts, among others, It is wide-

Above, felling a big tree with an electric saw powered by o gems
erater en a Caterpillar Diesel trocter. The logging train below it
hauling new-felled timber to @ sawmill in the Redwood Empire

Snaking around the mountain at left is a confinuous-
stave redwood pipe built to corry irrigation water

ly used in areas where other woods are
rapidly destroyed by termites. It with-
stands the effects of weathering. In fact,
the best example of the durability of the
wood is to be seen in one redwood grove
where a giant tree has grown around and
over a fallen trunk. The fallen trunk has
been imprisoned for 10 centuries or more,
vet its wood is still strong.

Redwood lumber has been widely used
in residential construction, outside for its
durability and inside because of its deco-
rative value. Burls, or close-grained knots
of redwood, take a high polish and are
made into ornamental trays and other
pieces. Redwood bark has a high insulat-
ing value. Shredded and ground up into a
wool, it protects homes against summer
heat and winter cold, and is also used for
insulating locker refrigeration plants. The
bark is fire- and vermin-resistant.

The fibrous bark is also woven into
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Redwood Empire Association photo

Htrr is the fﬂmnu_i “Tree House," built within a giant of redwood forest

cloth, Redwood cloth consists of up to 60
percent bark fiber with a corresponding
amount of wool. It is made into suitings,
blankets, and felts, and produces a warm,
fluffy cloth that is worked and dyed easily.

Vast areas formerly occupied by red-
wood forests have been logged off and one
estimate is that one and a half million acres
of the trees remain. Preservation of large
tracts of the giant trees in their original
wilderness settings is the purpose of the
Save-The-Redwoods League which has
joined with the state in acquiring and
deeding to the public some of qhe best and
most accessible groves. Lumbermen are in
sympathy with the movement and are
practicing a selective logging program and

at the same time are car-
rying on re-seeding and
re-planting with the ex-
pectation of putting red-
wood lumbering on a
self-sustained basis. This
is not as far-fetched as it
seems in view of the ages
of the large trees, because
redwoods attain much of
their growth during their
yvouth.

Redwoods were large
flourishing trees identical
with those of today dur-
ing the age of the dino-
saurs, Fossils show that
30 million years ago the
redwoods were widely
spread over the northern
hemisphere. Only in Cal-
ifornia did the trees es-
cape extinction during
the last glacial period.

Large as it is, for brute
size alone the coast redwood doesn’t com-
pare with its relative, sequoia gigantea,
that is found in a 50-square-mile area east
of Fresno in the mountains of central Cali-
fornia. The sempervirens rarely exceed 20
feet in diameter as compared to gigantea
that approach 40 feet in base diameter. The
largest officially measured redwood, the
General Grant Tree in General Grant Na-
tional Park, is 40.3 feet in diameter at the
base and is 26? feet tall. It is mtuatl:d in a
mixed forest in which sugar pines with
base diameters of 11 feet and ponderosa
pines, silver firs, and cedars almost as large
occur. There are stories that an even larg-
er “big tree” than the General Grant is
located somewhere in the mountains in
the same area.

The redwoods have
been called a living link
with the past, which they
truly are. Public and pri-
vate agencies that are
continuing their work to
preserve more of the for-
ests are doing so in order
that future generations
may also enjoy them.
Barring an abrupt change
of elimate or some un-
predictable catastrophe,
the California redwood
groves should still be
flourishing thousands of
years from now,

Cooling tower and tonks built
of redwood which dees not swell
and so romains watertight even

if alternotely wet and dried
Black, Sivalls & Bryson, Ing,
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Gun Flres Pellets of Plastic

Raking target with realistic “bullets,” .'I‘l'l'il- training weapon parforms like a regular Browning machine gun

Operated by compressed air and elec-
tricity, a training machine gun simulates
the action of a Browning weapon. It fires
600 times a minute, but uses only 100 plas-

tic pellets so they are in the same ratio as
tracer bullets. Pellet velocity and trajec-
tory are according to scale, and recoil and
noise are much like that of a real gun,

Rope Harness, Sawdust Pmi lﬁﬂed D{/v& Land Diving

“Dry-land diving” is what Coach Fred

Lanoue of Georgia Tech calls his te:cﬁmque
Tor teaching proper form off the spring-
board, without benefit of any water. The

student diver is sustained by ropes, oper-
ated by the instructor, who can let the

NOVEMEER, 1943

diver down easily into the sawdust pit that
passes for the pool. The diver wears a
tumbling belt, padded with old foothall hip
pads, ancnrdmg to Coach Lanoue’s descrip-
tion in the Southern Coach and Athlete.
To an overhead beam in front of the spring-
board are attached a sin-
gle and a double pulley,
with one rope runnin
through both pulleys an
one rope through only -
one. The ropes are spliced
where they come through

the double pulley, and the
instructor thus has unly
one rope to manipulate.
Snap clips attach the rope
ends to the tumbling belt,
Because the instructor
stands always ready to let
the diver down easil_v,
student divers readily ac-
guire confidence.

Soaring off springboard,
student diver proctices
his form over a sowdust
"pool,” safely held in o
rope harness by instructor

s
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ENGINEERING
WAR nd PEACE

TP THE mountain roads
of Sicily the American
M-4 tanks rolled, their 75's
blasting at the German
positions ahead. No stop-
ping to sight and fire. The
big guns talked as they ran.
No enemy tank could do
that. The enemy must stop
and reaim, else they would
waste shells at random,

A peacetime search for
means of stabilizing
American railway and in-
dustrial vehicles gave
Yankee tank gunners this
vital advantage over the foe. Westinghouse
engineers had been seeking to control side-
sway, vibration and jackrabbit perform-
ance of cars on road and rail. When war
changed their goal, they turned up with an
electric control by which the gunner can
train his 75 quickly, with little effort, and
fire five times as accurately. Gen. L. H.
Campbell, Jr., Chief of Ordnance, says “We
can fire this 75-mm. pun when the tank is
in motion, which is moere than any enemy
tank can do. And we hit the target.”
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Power for wor industry—above,
building a 60,000 kilovolt-ampare
condenser. Center, bicycle tail-
lights get @ war jeb lighting
cargo parachutes after dork

That is one instance
where peacetime research,
turned to wartime use, has
delivered vietory., Itworks
both ways. Wartime en-
gineering is developing
new techniques and prod-
ucts that will change our
mode of living after the
war. The gun control will
smooth your railway trip,
but, more important, effect great savings of
maintenance on track and train, It will be
applied to velocity, acceleration and posi-
tion controls of ships and cranes, elevators
and steel mills.

War necessity has accelerated the devel-
opment of electronic devices, power sys-
tems and engines. Westinghouse engineers
who cannot talk of the present, which is
wrapped in military secrecy, can tell some-
thing of the future. They predict that cur-
rent improvements in electric locomotives
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and power systems will bring an
expansion of electric railways in
heavy traffic centers after the war.
They look for turbine-driven lo-
comotives, perhaps with turbines
geared direct to drivers. Such lo-
comotives have already been de-
signed and are ready for manufac-
ture. A turbine locomotive of
6,500 horsepower would save more
than 30 percent in pounds of steam
per horsepower hour over the con-
ventional steam locomotive, Be-
sides economy in power, there
would be smaller wheel diameters,
no reciprocating parts, conse-
guently less wear on engine and
track.

Gas turbines are a possible mo-
tive power for the airplane of the
future, too, and electrie drive be-
tween turbines and propellers may
revolutionize aircraft design.

The impact of the war probably
has been greatest in the aeronau-
tical field, and is manifest in the
bewildering array of instruments
that face the pilot of the 400-mile-
an-hour fighter plane and the
ocean-hopping bomber. Westing-
house research men believe it will
be possible to relieve the pilot of
much work by developing auto-
matic engine controls that will
take over such operations as ear-
buretor adjustment, ignition ad-
vance and speed synchronization
without attention from the pilot.

Not only did war take over the
tools of peacetime industry, it took
over the brains. Engineers who
had thought in terms of Litchen
equipment turned to wing-flap
assemblies. Men engaged in elec-
tric motor research switched to
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Top, electric current arcs sample of pure iron and spectro-
graph focuses radintion through prisms to record wavelength
peortrait of iron. Pilot's oxygen need is discerned (left) by
watching blood color with phetotube devies. Below, welders
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Heat guns firing explosive rivets used in aircroft manufacture incorporate
the heater element from your aleciric stove, the thermostat from an ironer

problems of motorized tank turrets and
antiaircraft range finders. The antiaireraft
gunner has only two or three seconds to
make the complex computations involved
in knocking down a Messerschmitt or Zero,
Among the factors are distance to target,
its speed and direction in three dimensions,
wind, force of gravity, elapsed time be-
tween sighting and firing. No human brain
could add up those factors in time to meet
a six-miles-a-minute plane with a shell.
Engineers have built mechanical brains to
compute the range automatically, instantly
and accurately.

A metal disk the size of a half dollar used
to control the temperature of electrie irons
so that wour white shirt wouldnt be
charred. Now the iron is a memory, but its
little thermostat is very much in business.
It is a watchman guarding against fire on
planes and battleships. Attached to motars
and strategic parts of warplanes, the ther-
mostats operate like automatic sprinklers
in factories. Fire causes the bimetallic disk
to move and close an electrie circuit flash-
ing a light on the pilot’s instrument board
warning of the fire and its location. He
then pulls a lever releasing carbon dioxide
at the point of danger. Similarly, thermo-
stats deteet overheating in tanks and flash
a warning if overheating occurs as air com-
pressors “blow out” the big guns of a war-
ghip after firing.

Life in the jungle is not guite the night-
mare it might be because the refrigerator
engineers, when they quit making refrig-
erators, didn’t simply go home and sulk,
Not that they contrived air conditioning for

Canned death for malariol mosquitoes comes in con=
toiners first used to charge refrigerators with Freon
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the hammocks on Gua-
dalcanal. They turned
from making ice cubes to
murdering mosquitoes.
Years ago a Westing-
house man helped design
a “charging bomb” which
held the exact amount of
Freon refrigerant re-
quired to fill a single re-
frigerator system. When
the unit was assembled
the bomb was connected
to it and Freon under
pressure flowed into the
refrigerator's arteries.
When the same engi-
neer heard of the army’s
need for an insecticide
@ = gun he had the answer.
e He loaded the handy little
bomb, about the size of a
No. 2 can, with oil of ses-
ame and pyrethrum—
deadly to bugs but harmless to man, and
nonflammable—and used the Freon gas
under pressure as an “explosive” charge.
Released in barracks or hospital or pup
tent, the bomb sprays the air with a pene-
trating fumigant that kills mosquitoes
quickly, seeks out insects hiding in crev-
ices. Even in a foxhole it will drive away
the pests. Millions of the bombs have been
distributed to fighters in the tropics. One
“health bomb™ in 12 to 14 minutes will
fumigate 150,000 cubic feet, the equivalent
of 240 pup tents or 50 giant bombers. The
spray can be turned on and off, and will

i )
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clear the air in a pup tent in three seconds.
You can be sure it will be hanging on the
wall of your summer cottage, your cow
barn or in your camp tent when the boys
are back from Tokyo.

What might have been a taillight for
your bicyele is now attached, with lamp
and dry cell, to cargo parachutes so that
paratroopers can find quickly the supplies
dropped to them at night. From the heater
unit of your electric range the engineers
developed a thermostatically controlled
heat gun which fires the explosive rivets
used in aircraft fabrication. In a laboratory
designed to test power line circuit-break-
ers, engineers fired painlessly-killed birds
from high-velocity compressed air guns to
test the impact resistance of airplane wind-
shields., The new windshields have with-
stood the impact of a four-pound bird at
300 miles an hour, that of a 15-pound bird
at more than 200 miles an hour.

Emergency war problems get emergeney
treatment. American bombs delivered to
an Allied air field would not fit bomb racks
of British planes. American bomb racks
would not accommeodate British bombs. An
adapter was needed desperately. A West-
inghouse factory got the problem by tele-
phone one afterncon. Designers put the
adapter on paper while materials were

(Continued fo page 150)
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The manipulater above easily flips into any position
the huge blank for bull gear of turbine-driven cargo
ship, making welder's work easy. Below, the %7-ton
metal monolith is @ housing for steel rolling mill
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Flying Air Car Designed With Hook-on Wings

W. B. Steut, shawn abave examining a model of his latest develapment,
the “roadable airplane,’ operates on the theory that accepled methods
“ain't necessorily 0. Among the “firsts” he has designed by break-
ing consciously with the past were the first thick-wing plane, first
all-metal plane, and Scarab cor, colled Y10 yedars ahead of its time”

sluul‘!. .ﬁ.c-rncur, the 'H:,-l'n.g fam-
ily aule, is to be equipped with
"hook-on' wings, shawn l'nzing
installed above. Shown below
is the Aerocor in flight. Unlike
the roadable plane, which is in-
tended to be primarily a plane
and secondarily a car, the Aero-
car is, first, o goed avtomeobile

nd.—ﬁ"-'

T

Staut's Aerocar would do &0 to 70 miles an the highway, and L \
100 miles an hour in the oir with about the same gasoline can- h i ! i ]
swmption. [ts air range would be about 250 miles. His rood- .
able plone would be for use in the West, where distances are
langer, and would have a range of 400 miles in the gir, com-
ing to the ground enly if the weather is bad, and remaining
on the road anly until the storm area i3 possed. Its wings
wauld fold for read driving. It would speed ot 120 m.gh. in
the air, 35 m.p.h. an the ground. Abeve is a third of Stout's
conceptions for postwar travel, a Helicab. He considers it
maost practical for use in congested cities, especially far hame-
to-office commuters. Stout says he foresees electronic controls
to prevent collision and constant ground-air communication
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Postwar transportation, ac-
cording to W. B. S_tﬂ_ut, will rely
largely on the aerocar, or flying
autumublle for families; the
roadable airplane, for distance

Hight accompanied by short

trips on the ground, and the
helicab, a new type of helicop-
ter. Stnut renowned engineer
and des1g,ner is now head of

i Stout. Ef%g_ﬁseaaﬁ_nmwf
Conso ltee. He be-

\ Heves the public is ready for

such machines, and that indus-
try is ready to proinde them.

is aerocar is a three-pas-
senger family model which
takes wing for week-end or va-
cation trips. Weighing 1,500
pounds—half as much as a pre-
war light coupe—it will be a
good automobile first, and a
plane only second, capable of
speeds of 70 miles an hour on
the highway and 100 in the air
with pre-war gasoline con-
sumption. Its ecruising range
would be 250 miles. To convert
it to a plane, you let down wing
and outrigger assembly, hook
it on, and fly away.

His roadable plane will be a
good airplane first, and a
ground vehicle second. Light,
weighing only 800 pounds, it
would be capable of 400-mile
cross-country hops, and could
be used as a light delivery truck
—say in areas of the West,
where communities are far
apart, It will do 120 miles an
hour in the air, but only about
35 on the ground. To convert it
from plane to ecar, you land it
on the road, fold up the wings,
and drive on.

These two models would he
primarily for the Midwest and
West: in the more eongested
Northeast, and indeed in any
metropolitan area, Stout's
“helicab” is designed to pro-
vide the nearest thing to per-
sonal wings vet devised. A hel-
icopter type, designed to carry
up to five persons, it would
weigh about 1,700 pounds. He
foresees a half-million helicop-
ters taking commuters to Los
Angeles and New York each
morning, and back to their su-
burban homes each evening.
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Navy Uses “Submarine”” Camera
To Film Diving Under Water

Navy cameraman goes to the bottom to film technique of diving

In the crystal waters at Silver Sprin o a
Navy cameraman was lowered to the bottom of a
lake to film underwater sequences in a training film
on the proper technique of diving. Himself wear-
ing a diver's mask, but otherwise unencumbered,
the cameraman hung half suspended beside his
submarine camera, which was designed to protect
film and operating equipment from water damage.

Plane De-Icer Heated by Exhaust Gas
Keeps Wing at 60 Degrees

Thermal anti-iving, a system by which air warmed
by the exhaust gases is blown through ducts onto
wing and tail surfaces, has been installed on big
bombers made by Consolidated Vultee. Exhaust
gases, formerly +wasted, hea e de-icing air
through heat exchangers in the exhaust pipes. The
air then is cireulated through wing and tail surfaces.
The heated air keeps the leading edges of the wings,
where ice usually forms first, at 60 degrees when
the outside temperature is 40 below zero. Its chief
advantage over rubber pneumatic anti-icers ig that
the latter may alter the aerodynamic efficiency of
the wing. Thermal anii-icing can be used in com-
bat, at slow flving speeds, and during takeoffz and
landings. The anti-icing effect begins as soon as the
motors are started, and will begin instantly to re-
move ice that accumulated on a grounded airplane,
which formerly had to be removed by hand.
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Giant Fan Exhausts Hot Gases E?EII‘ETT?{?E'&"&Z‘S&?J%IE
* to an instru t i
At 242,0{}0 CU. Ft. d Mlnute the 1:u'kn1‘s1 gﬁpmeﬁ

o The complete unit of in-
dicator and transmitter
contains 206 parts, one a
coil about the diameter of
a thimble, but with 2,050
windings over 20 lamina-
tions of special metals.

Portable Da.rki:';n'grff:

~ Housed in a Box
v Two Feet Square

% Army, Navy and Ma-
rine photographers ean
. “carry darkness” in their
v hands in the form of a
N handy portable darkroom.
Y This military model
 which will probably be
% adapted to postwar civil-
) dan use, consists of a box
“'less than two feet square
" that contains all materials
wnecessary to take and
* process pictures., Its con-
" tents include ecamera,
, lenses and filters, film,
v flash synchronizer, bat-
teries and cable release.
' | In compact shelves and
LJeompartments are chemi-
"1 eals, trays, timer, clips,
.5+ Mommoth exhaust fon weighs 41,000 pounds, resists heat of 505 degrees F. ther:mumetl::r, daylight
)3 loading tank, portable
.+ Used to supplement a sintering furnace that dries and miniature enlarger and
=* % purifies iron ore destined for making steel, a mammoth ex- N other equipment for de-
~ haust fan was constructed to resist operating temperatures % veloping and printing.
i ' of 505 degrees Fahrenheit. Each of four fans used in ‘(:l'u:}w The necessary electric
¢ ) operation exhausts 242,000 cubic feet of hot gases and abra- ™ current can be supplied
sive dusts each minute. Each fan weighs 41,000 pounds, and by an auto battery.
. measures 13 feet high, 20 feet long,
) and 14 feet wide. e enormous
* fan wheels turn in water-cooled
* % bearings, to prevent lubrication
':':ﬁ from breaking down at the ex-
treme high temperature, 2

‘Remote’ Compass in Wing
Avoids Magnetism

Remote-reading magnetic com-
pass indicators and transmitters
are being produced for warplanes,
They make it possible to take com-
pass readings from the airplane
wing, or other points on the plane
relatively free from magnetic in- : ‘ :
fluences. With the compass trang- B -
mitter placed in the desired spot, Darkreom box for military use holds o camera and equipment
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INDUSTRY'S

N THE family of the ele-
ments, phosphorus leads
a double life. Essential both
to plants and animals, in an
elemental form it is a deadly
poison; it goes into soap and
smoke screens, biscuits and
bombs. It will burn on con-
tact with the air, vet it makes
theater curtains fireproof; an
excellent drying agent, it is
always manufactured and
shipped under water.

It mothproofs clothing,
makes oil and water mix,
and in one combination you
even rub it in your hair; it
also eould burn down cities,

The Greeks had a word
for it—"light bearer,” from
its gquality of glowing in the
dark. To a modern age, it
might better be described as
both a Dr. Jekyll and a Mr.
Hyde—obliging partner of
industry in peace, and a
fearsome adjunct of armies
1n war.

Phosphorus has already
gone to war in huge quanti-
ties. It is ideal for smoke
screens, providing a screen
with the highest obscuring
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Dr. JEKYLL 2. Mr. HYDE

Phosphorus in warlime is an incendiary ond screening agent. Above, a
nighttime burst of white phesphorus; below, mortar crew lays a smoke
screen. In other forms phosphorus goes into food, feed and fertilizer
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power of all the known smoke materials.

Smoke is a common weapon of this war.
The Germans used it against the Fortress
Ebn Emael in Belgium and against the

Maginot Line; the Axis used “artificial fog”

in the attack on Crete: smoke screened ef-
fectively our Inndmgu in North Afriea.
Civilian defense units have experimented
with smoke to “white out” whole areas in
the event of daytime air raids.

Below: opplication of ferfilizer. Triple superphos-
phate provides readily assimilated foad far plants

M«*ﬁd

An ideal scree » according to
the Chemical Warf: e, should pro-
duce a cloud of fine :«d particles to
shield men and equipment. Actually, the
screening is produced not by obstructing
Ilb]lt ray but rather b JLﬁi‘:,hJ'u;! ]:'th
For this reason, white smokes are prefer=
able to black, because the white reflects
and even blinds.

White phosphorus, or “WP" in the Chem- |

ipal Warfare Service designation, is a pale
yellow, waxy solid that combines actively
with oxygen to form phosphorus pentoxide,
The reaction, accompanied by a smell as of
burning matches, produces a flame that
will set afire equipment and injure men,

As dicalcium phosphate, phospharus goes inte tooth
paste, shown in menufocture at left. Below, phes-
phote rock open-pit mine of Monsante Chemical Co.
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The substance is loaded directly
into shell, bomb or grenade hy
melting it under hot water and
casting it in the projectiles. When
the projectile explodes the solid
phosphorus is scattered into the
air, forming a bright cloud of
burning particles. The pentoxide
remaining maintains the screening
effect, and is harmless to men or
materiel,

Because of this wide dispersal of
burning particles, WP may also be
used as an incendiary. The parti-
cles ignite spontaneously in the
atmosphere, and treatment of
burning phosphorus on the skin is
an extremely difficult job.

Dousing the burn with water
immediately extinguishes the
flame: but when the water dries
the particles flare again. Immersed
in water, the tiny firebrands may
be removed from the skin, though
it is difficult to prevent minute
segments from remaining, Prefer-
ably, the burn is bathed in copper
sulfate, which' forms a coating
argund the partiecle, excluding
oxygen and stopping the burning
action, until the particle can be
efficiently removed.

The Japs use phosphorus in a
delayed -action explosive=incen-
diary bomb. Around a central
exploder tube is a liquid-filled
chamber in which float numerous
black rubber cylinders, which are
filled with phosphorus. On ex-
ploding, the bomb scatters the
rubber pellets widespread. A fire
spotter would not suspect an in-
cendiary was present until the
pellets dry. Then the phosphorus
ignites the rubber, causing stub-
born, persistent flames.

For all its spectacular, wartime
“Mr. Hyde"” character, phosphorus
is as unimpeachable as Dr. Jekyll
himself in peacetime pursuits.

Though it never occurs free in
nature, phosphorus is the 12th
element in order of abundance in
the earth's surface, aceording to
the United States Department of
Commerce. Concentrations of
phosphorus eompounds, prinei-
pally calcium phosphate in min-
eral rocks, exist in many parts of
the world. In the United States
the mineral is chiefly mined in
Florida and Tennessee, and to
lesser extents in Idaho, Montana
and Virginia. It is a prime ele-
ment in the composition of bones,
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Above: Monsante Chemical Co, workman filling tank car with
melten elemental phosphorus wears asbestos suit as a safe-

guard against fire. Below, phosphorus makes matches flame
Ewing-Galloway photo
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Ffom Monsanto’s open-pit mine comes photphate ore to be processed into
elemental phosphorus, starting peoint in the moking of phesphoric acid

and deposits of fossilized bones formerly
were a chief source,

The phosphate rock, together with sand
and coke, is heated at very high tempera-
tures in an electric furnace. Elemental
phosphorus iz thereby distilled off in gas-
eous form, then condensed and collected
under water as a solid substance, or imme-
diately burned to phosphorus pentoxide.
From the latter is derived phosphoric acid
and phosphatic derivatives.

It is transported as
sticks, wedgez or cakes
and packed in water—in
drums, or even in tank
cars. The transfer into
and out of the tanks is ac-
complished by warming
the phosphorus slightly,
whereupon it becomes
liguid and can be pumped
through pipe connections.

Besides its use in chem-
ical warfare, ordinary
elemental phosphorus is
used in making phosphor
bronze, in rat poisons, and
in sky-writing materials.
Of like commerecial im-
portance is red phosphor-
us, obtained by heating
the yellow variety to a
temperature of about 230
degrees Centigrade in an
inert atmosphere. The re-
sultant dry, dark red
powder is not inflamma-
ble under 350 degrees Centigrade, and is
not poizonous.

e element’s dual personality is shown
in the common match. Whereas its flaming
ti';: may be made of sesquisulphide of phos-
phorus, the match stick itself is treated
with another phosphorus compound—
monoammonium phosphate—to eliminate
afterglow. This same compound renders
wood, paper and textiles fireproof. Thus,
in one form phosphorus causes fire; in an-
other, it prevents it,

Monocammonium phos-
phate also keeps candle-
wicks from smoking, and
helps make yveast, vinegar
and bread-improvers.

Phosphates became the
first chemical fertilizers,
as contrasted with organ-
ic manures, The import-
ance -of phosphates to
successful farming is
shown by experiments of
the Tennessee Valley Au-
thority. The Central Ba-
sin of Mid-Tennessee
contains soils -almost  as
fertile as any in the Unit-
ed States—land naturally
rieh in all nutrients need-
ed by plants, and espe-
cially in available phos-

Tapping molten silica slag
from bottom of an electric
phosphorus furnoce at Mon-
sante’s plant in Tennessee
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phorus. By contrast, the Highland Rim
surrounding that same basin has soil with
markedly less of such nutrients,

A visitor doesn't see the difference as one
of soil. He sees a contrast between the rich,
broad, fertile acres of the Central Basin,
with its well-kept homes and prosperous

eople, and the gullied, meagerly covered
ﬁillsides, with their picturesque, but often
poor, homes. When Gary Cooper as “Ser-
geant York™ hankered after “bottom land,”
he was all unknowingly longing for soil
containing more available phosphorus, you
might say.

Cattle fed on the phosphate-rich hay
from the Central Basin grow heavier than
those of the Highland Rim; in the basin are
81 animals per square mile, in the adjoin-
ing hills, only 23. Cattle on experimental
tracts would even avoid untreated land,
while keeping that treated with phosphates
closely cropped. As to erosion, plant cover
is a principal means of keeping the soil
bound together, and phosphates make
plants grow,

In test demonstrations of phosphating
soils over five years, the TVA reported that
production of hay was increased by one-
third; production of small grains by two-
thirds; of corn by one-fourth. Acreage of
cottonn and tobacco remained about the
same, but production jumped by one half;
sales of whole milk and eggs increased by
one half; wool sales by one-fifth, and hog
sales by two-thirds.

Especially in humid parts of the United
States, the TVA believes, phosphorus is
vital for successful farming. On most soils
it is needed to make possible soil-conserv-
ing systems of farming. It makes legumes
grow, and legumes transfer another needed
nutrient, nitrogen, from the air to the soil.

Object of any fertilizer is to get plant
food into the soil in such a form that the
plants can feed on it. The phosphorus in
phosphate rock is insoluble, but more than
a century ago in England Sir John Laws
found that by treating ground rock phos-
phate with sulphuric acid he could make
the plant nutrient available. Laws’ “wet
process” produces superphosphate with
about 8 percent phosphorus; this percent-
age can be more than doubled by treating
the pulverized phosphate rock with phos-
phoric acid, which further concentrates the
phosphorus,

Phosphoric acid is also used to rustproof
metals. Other derivatives of the element
are used to treat textiles chemically to
prepare them for dyeing and finishing; to
improve the effectiveness of both house-
hold and industrial soaps; as a water soft-
ener and cleaner; as a metal degreaser; as
an acid neutralizer.

{Continued to page 150)
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Heater for Dish

Heat from condle keeps buffet dishes warm until usa

Especially suited for buffet dinners, when
guests may linger overlong after the first
call to the meal, is a dish heater, whose
warmth comes from a stubby candle en-
closed in a glass base. Heat from the can-
dle is just enough to keep a pot, pan or cas-
serole dish warm for the tardy eater.

Magnet Is Lowered Into Stéﬁfé{?
To Remove Metal Objects

Small metal objects, such as a child might
swallow, can be removed from the stomach
with a tiny magnet. This revolutionary
medical procedure recently averted a sur-
gical operation on a five-year-old boy who
had swallowed a padlock. The magnet was
lowered into his stomach and the padlock
was slowly and safely withdrawn.
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| Officers of the army War Plons Divisien study a world
map as Brig. Gen. Leonard T. Geraw, division chief, paints
ta @ scene of operatiens. Map-making for the Army, Mavy
and Air Forces is a big industry in which Amarican business
machines and printing equipment have proved of cutstand-
ing value. Data for map-making are obtained by plane,
potrol ond reconnaissance, brought in by radio, telephone
or courier and experts quickly compile and print the mops
with duplicoting machines, lithograph presses, mimeograph
and multigraph. Same machines turn eut multi-celar maps.
In the bettle of Egypt quick changes in maps were made by
using green carbon for allled positions, red for the enemy

T A sergeant of the U. 5. Army
engineers making a military map
in the field prints o lithographic
plate in an offset press. Fast du-
plication i necessary to supply
all ground and air units with up-
to-the-minute mops in quick fime

+— On the wall of field headguar-
ters a moiter map qf‘ the l'.1u:|ﬂu
zona i mounted, the lines chang-
ing oz phone, radio or plane re-
ports tell of odvonces or with-
drawals. Strategic mevements ara
plotted on the fransporent averlay
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T Aerial photographs taken from various
ongles ot high oltitudes are matched into
a large strip mosaic map. Sometimes three-
dimensienal maps are made, revealing the
heights of objects seen under stersoscope

At center, retouching
prominent feotures of
terrain, battle lines
and enemy pasitions en
the negative of a bat-
tle mop preparatory te
maoking a lithograph
{or planegraph) plate
for mopprinting press
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Above, a colonel dem.
onstrates on huge wall
map how an infantry
attack is plonned,
while staff officers of a
division look on. Charts
used by pilots and nav-
igatars in Air Forces
are fluorescent, details
becaming visible under
rays of ultraviale!l lamp
waorn on forehead. Be-
law, plotting gun ranges
from telephoned data
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Capless Pen Retracts Nib
And Adjusts for Altitude

\

Pen has stratosphere “shift"; inset, nib retracted

You ean write at sea level, on a moun-
tain top or in a stratoliner with a fountain
pen that has three “shifts” that control air
pressure within the ink compartment, ac-
cording to its inventor. The pen has a re-
tracting nib which is sealed with a special
device when withdrawn, eliminating the
need for a cap. When the pen is in “low
gear” with nib partly extended for use at
extremely high altitudes the ink reservoir
remains sealed air tight, but when fully
extended for use at normal altitudes both
the ink and air ducts are open. The pen is
filled with a hydro-pneumatic trigger.

Collapse of Roof of Voice Box
May Cause Bomb-Blast Death

Untold numbers of persons have died in
bombing raids without ever being touched
by a bomb or its fragments. Death has been
aseribed to blast, but exactly how it oc-
curred is in dispute. Dr. F. E. Eve of Eng-

land believes death may be due to the for-
cible jamming shut of the epiglottis while
the lungs are empty, with consequent suf-
focation. The epiglottis is the lid, or roof,
of the voice box. When a bomb E:I:plo-des
its high-pressure wave, in air or water,

compresses the chest, iarcmg out some air,
but the chest, being elaatu:: then expands,
and air is drawn sharply inward. This in-
rush of air might slam down the epiglottis,
and this effect would be reinforced by.the
low-pressure wave of the blast, which
sucks the chest walls outward just as it
sucks glass out of windows, If the lid of °
the voice box is jammed shut this way,
when there is only a little air in the lungs,
the victim cannot force it open, because.
he has not encugh air in his lungs to pro-
vide sufficient pressure. Nor can air enter-
his lungs, so the victim swiftly dies. To
answer the objection that blast victims
show no sign of suffoeation, Dr. Eve cites
three cases of sudden death ‘due to food
jammed in the upper part of the windpipe.
Victims in these cases did not turn blue or
show signs of choking. For possible pre-
vention of blast death, he advises wearing
a broad stomacher, which need not be very
tight but must be elastic.

Punch Slides Inside Metai Ieeve
To Locate Center of Hole

Centered within a sleeve that fits snugly
in a template hole, an aircraft worker’s
transfer punch locates the exact center of
the hole, It is claimed to be a boon to the
inexperienced operator. The punch also
eliminates wear of the template holes since
there is no frietion between the tool and
the hole. After being struck with a ham-
mer, the punch withdraws automatically
and is in position for the next punch.

L% L
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After hammer blow, punch withdraws automatically
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Giant Firing Range Has Glass-Floored Turret

Observer looks through glass floor
of booth on roof and reports on the ;
quality of flashing tracer bullots

.E..h ¥ s

TWO BLOWERS, OHME AT
EACH EMD, CLEAR RAMGE
OF GAS AMD SMOKE

Thousands of ball, tracer and armor
piercing cartridges are tested daily in an
1,800-foot suundpruof firing range cﬂn-
structed by th ton

near Bridgeport, Conn. It is believed to b-e
the Iongest enclosed firing range in the
world. An unusual feature of the range,
which is built of solid conerete, is its three

tracer observation turrets spaced at 125,
250 and 500-yard intervals. Through a bul-

NOVEMEER, 1943
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Built uf eonerete, the world's longest
enclesed firing range is 1,800 feet in
length. Above, firing poris close aute-
matically when door leading into firing
range is opened by maintenance men

letproof glass foor, observers study the
fiery trail of the bullets and make their
reports by telephone. The range, designed
to meet exacting standards of the armed
forees, gauges accuracy and velocity for
every caliber of small arms ammunition
from the .22 rifle to the .50 caliber machine
gun. The .50 caliber bullet strikes the tar-
get 1,800 feet away in slightly more than
half a second after it leaves the gun.
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BEHIND te SCENES
~ at a LAUNCHING.
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Though they're safely in the water now, each of these Liberty ships gave
lavnching moster endloss headaches before they chorged deown the ways

lT TAKES 100 tons of dirt, $14,000 worth
of timber, and a deep sea diver, among
other items, to launch a big Liberty ship.
It takes a whole lot of things that the spee-

_ tators who witness the launching ceremony

at the bow never dream about. Mainly it
takes timing and team work on
the part of the launching erew,

To the spectators the launch-
ing of a ship is a thrilling event.
To the launching master it is a
time of anxiety. The ship might
tear itself loose prematurely or
it might refuse to move at all.
The greased wavs might eatch
fire from friction. Men might
be killed by timbers spewed
forth from under the ship. The
veszel might turn over when it
hits the water. All these things
have happened in the past.

But not one launching acei-
dent has marred the record of
the California Shipbuilding

As a variant on launching precedure, a
sponsor belts cortooned Fuehrer's nose

a0

Corporation, where some
300 big ocean-going ships
have been built since
September, 1941, Moored
in a line bow to stern
these ships would make a
HAoating bridge more than
25 miles long. On the
ways, one of these ships
compares with a good-
sized office building laid
over on its side. Although
far from finished at the
time of launching, each
weighs thousands of tons.

Many different schemes
have been used for
launching big ships in the
past. One old-time meth-
od was to hold the ship in
place with huge timber
triggers, each trigger be-
ing secured by a hawser.
Axmen were stationed by
each rope, ready to- slash
it at the launching mas-
ter’s whistle,

At Cal Ship and at
many other yards today
the “burning plate”
method is used. That is,
the sliding ways that
serve as runners under
the ship are attached by
wide steel plates to pil-
ings driven deep into the
ground. At the moment
of launching these plates
are the only things that tie the ship to the
shore. Then the plates are cut with torches,
releasing the vessel.

In spite of its great bulk and tremendous
weight, the imparting of life and move-
ment to a new ship is an extremely delicate

R
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Gantry cranes above lift completed ship's bow into ploce
en ways. Right, applying o grease coat te permanent way

procedure, Jim Lewis, Cal Ship's launching mas-
ter who has personally supervised the launching
of every veszel built at the yards, begins his task
a good four days before a new ship is ready to
enter the water.

To begin with, the ship was assembled above
two permanent ways, or tracks, that have a 15
degree slope toward the water. The whole ship
was built at this angle. During the first stages
of construetion the keel and bottom were sup-
ported a number of feet above the permanent
ways by frames which were later replaced by
shoring as the ship grew. The launching mas-
ter's job is to place sliding ways under the ship,
resting on the greased permanent ways, so that
the ship and the sliding ways can slide down to
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At time of lounching, only two steel plates hold ship to shore. Burned apart, they free ship for its plunge

the water. Likewise, he attaches drags to
the ship so that it will come to a stop after
it has been launched.

Jim Lewis begins the launching process
by installing heavy wooden eribbing under
the ship to support its weight, then re-
moves the shoring that had held it up.
Next the permanent ways are greased with
a coat of thick grease topped off with a slip
coat of lighter material. Two tons of grease
go into the five-eighths of an inch layver.

Now the flanged sliding ways, that will
serve as a sled to hold the ship, are laid on
top of the greased permanent ways and are
atltached to the ship by cables and wooden
contour blocks and packing. The shore end
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of each sliding way is bolted to its burning
plate. A wooden mask is built out from
each side of the vessel's stern to act as a
drag when it hits the water.

In wide timber troughs along each side
of the ship, chunks of chain weighing up to
14 tons each are connected by steel cable,
one end of each cable being attached to the
ship. These are the drags that will bring
the ship to a stop within a few lengths after
it enters the water. Tons of dirt are dumped
into each trough to increase the drag of
the chains.

Possibly 150 men in all take part in the
launching procedure. The launching will
be half an hour before high tide, no matter
whether this occurs at
two in the afternoon, 11
at night, or three in the
morning, An after-dark
launching is one of the
few occasions on which
the American flag is flown
by a ship after dark.

The launching erew has
dozens of tasks to perform
during the last few hours,
and each job must be
done aceording to a min-
ute-hy-minute schedule
that is prepared ahead of
time. Even one deviation
might hold up the launch-
ing, forcing postponement

Below hull, launching porty rams
home wooden wedges that lat

the ship rest on the sliding ways
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until the next high tide
«and thus delaying the
start of construction of
another ship.

While spectators are
gathering under the bow
to listen to the speeches
and to watch the chris-
tening ceremony, teams
of men are finishing their
work, All electric leads
and air hoses are discon-
nected from the shap,
gantf‘}" cranes remoyve
heavy tools and eguip-
ment from it, loose ma-
terial on deck is lashed
down, all hull openings
are inspected to make
certain that they are
closed, and the launching
party that will ride the
ship, in charge of Leonard
Radford, goes on board.
Stowaways, if any, are
routed out and sent
ashore. All ramps and
staging leading to the ship
are removed,

By now, gangs of men
under the ship have
teamed up to swing heavy
wooden rams that ham-
mer big wedges into
spaces above the sliding
ways. These wedges do
two things. They lift the
ship up off the cribbing
that supported it, thus
placing its weight on the
two sliding ways., The
cribbing is removed, the
two dog shores still at-
tached to the hull are re-
leased, and now the ship
is held to the land only by
the steel plate at the end
of each sliding way.

These plates have been
partially severed by a line
of holes drilled across
each. The metal between
each two holes is identi-
fied by a painted number.
Cutting torches have
been lit and at the com-
mand “Burn One!” the
burners cut through the
first section of metal. Port
and starboard burners
work in unison so that
each plate is weakened at
the same rate,

“Burn Two!” “Burn
Three!"
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Ships at launchings have been known to tear themselves loose prematurely,
or even turn turtle; ways have burned; flying timbers have killed. But o
perfect lounching looks like that abave, the 150th at Cal Ship, which has
not had a launching aceident. Below, welders at work in yard plate shop




One of the last tasks before a launching is the painting of the
bottom of the hull, above. Right, hoisting broom to mosthead
marks the successful completion of the new wessel's trial run

The remaining metal snaps apart and the
ship slowly begins its slide. There's a smell
of champagne from the broken christening
bottle, swung by the sponsor from a plat-
form abowve the heads of the launching
crew, and every whistle in the wyard
screams a salute to the new ship.

Out in the channel, the drag chains are
bringing the floating hull to a stop and the
tugs are nosing in to guide it fo the outfit-
ting dock where the work of installing the
ship’s machinery will be finished.

Sundry blocks and timbers that made up
the launching sled are floating in the water
around the hull and a debris boat comes
out to gather these up. In the old days
such timber was appropriated by beach
combers but today this lumber costs $14,000
and will be used again and again to launch
other ships. At the outfitting dock, a diver
iz sent down to release any of the timber
that might be caught under the bilge keels
of the ship.

Among the things connected with the
launching that had to be ecaleulated and
controlled was the top speed that the ship
would attain in moving down the ways, A
ship that slides info the water too fast may
break awayv from its drag chains and run
wild, damaging other vessels as well as
itself. A ship that moves too slowly could
break her back at the time the stern is sup-
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ported by the water and the bow
still rests on the ways.

At Cal Ship a launched vessel
attains an average high speed of
20 miles per hour on the ways. It
moves fastest if the temperature
is moderate, slowest if the tem-
perature is unusually hot or un-
uzually eold. Thiz iz because a eold
day stiffens the launching grease,
while a hot day softens the slip
coat of grease and allows some of
it to squeeze out from the pressure,

Just because our Liberty ships
are being mass-produced, don't
think for a minute that they aren't
staunch, capable vessels, They are
big ships of 14,500 tons loaded dis-
placement, able to hold their own
in regular round-the-world serv-
ice. Today they are plowing
through every one of the seven
seas, from the Arctic to the Ant-
arctic. )

By the beginning of 1944 Cal
Ship as well as other yards will be
in produetion on two more mass-
produced types. One of these will
be a tanker of moderate size, and
the other will be the new Vietory
ship class, essentially an enlarged,
improved, and faster version of the

Liberty ship.

(]
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Dump cars laden with ore emerge from Benbow Mine, first of the chromite mines in the Beartooth

range of Montana to bagin war production. Ten cars are drn%’r Wriven I?_cnmol-lvu
CHRDMIUIMI turns up in the most incon-  these sourdés® are“cut off completely or

venient places. Hard roek miners
fighting blizzards 8,000 feet up in the Bear-
tooth mountains of Montana say “Any
place we get it, chrome’s way up in the
air. It runs to altitude.”

But any place in America would be con-
venient to find the ore right now, for chro-
mium stands second in the list of strategic
minerals essential for war., Once the shin-
ing metal of your automobile trim and the
alloy that hardened steel for tools, dies, and
fatigue-resisting gears and springs, chro-
mium today is the stuff of battleships,
cruisers and destroyers, of armor-plated
tanks and of armor-piercing shells, of air-
plane erankshafts, truck axles and big guns.

The outlook until quite recently was not
nearly so bright as the metal itself. Our
chromium requirements have tripled since
1939. In 1940 we consumed 657,689 tons,
but produced only 2,666 tons from domestic
ore. Of the 1,000,000 to 1,300,000 tons of
world production before the war, Russia
produced 20 percent in 1936; Rhodesia led
with 275,000 tons in 1937; Turkey was top
producer in 1938 with 213,000 tons and in
1939 with 191,000 tons. Philippine produc-
tion reached 194,000 tons in 1940, Now
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made dangerously remote by the hazards
of war at sea.

Fortunately the miners in the Beartooth
range, and others working the low-grade
deposits in California and Oregon, are win-
ning America’s fight for chromium, Pro-
duction in 1943 may equal prewar imports.

The fight has not been easy. The miners
and mill workers are doing a tough job, in
typical pioneer fashion, working and living
in high Rocky Mountain country that until
now has seen only an occasional prospector
or hunter after deer or elk or bighorn
sheep. The chromium operations are
owned by the United States government
and managed at the government's request
by the Anaconda Copper Mining Co. The
maost important mining Tevels are more
than a mile and a half above sea level. The
deep snows of winter clog the passes”
through which miners and engineers must
travel, until summer has arrived in the
plains below. In August, 1942, there were
not four dayvs without snow. In July there
was a six-inch fall.

Supplies for the miners, all the materials
and heavy machinery for the operations,

_must be trucked in over steep new roads,
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Chrome-steel armor plate H.lﬂrl-]' an inch thick is pierced by
high-velocity .50-taliber chrome-steel bullets at 200 yords

treacherous with ice, snow and rock slides.
The men who cleared the way and started
camp construction worked sometimes in
waist-deep snow at temperatures 30 below
zerp. America had to have chromium.
The original Beartooth claims were
staked out nearly a half century ago by a
veteran prospector, Thomas Benbow, but
the low-grade chromite oresz were not re-
garded as commercially workable until the
war came along and the government as-
signed to Anaconda mining engineers the
job of exploring the deposits, devising feas-

ible methods of mining and con-
centrating the ore, and then build-
ing and operating the plant.

In its erude form, chromite—the
ore of chromium—is black, and
filled with glittering, light-catch-
ing erystals. Crushed and concen-
trated, the chromite resembles a
fine black sand, and contains about
40 percent chromie acid in combi-
nation with iron oxide. In produec-
ing some steels, this 40 percent
chromic oxide concentration can
be used as it is. In making ferro-
chromium for higher grades of
tough, shock-resistant steels, the
chromium content is further con-
centrated in relation to the iron
content by fusing the ore with lime
in electric furnaces, leaching with
water and using the product of the
leaching to treat other 40 percent
chromic oxide concentrates,

Some of the deposits in the Ben-
bow mine lie 8,500 feet above the
sea. From the mine and the first crusher,
the ore rides an aerial tramway on a dizzy
journey over peaks and down wvalleys to
the mill, two and a half miles away and
2,500 feet lower. It travels in buckets car-
rying 1,200 poundsz each, and sometimes a
repair man will stow away aboard one of
the buckets for a dizzy, swaying ride, part
of the time swinging through space a thou-
sand feet above a valley floor.

The miners and engineers may kee
their feet on the ground, but their appmacg
to the upper camps is almost as dizzy.

An ore bucket fillod with chromite travels by cerial cobleway from tram house ot Benbow Mine
te the mill, two ond one-half miles distant bv air line and 2,500 feet down the mountain
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Here chromium ploys its essential wartima
roles os o toughening alloy of steel. At

tap, the new amphibian jeep and a 16-inch
coost defense gun. Center, an army glider
takes off from Ford airport under fow; at
right, an M-10 tank destroyer reody to

test its chreme-steel hide. Below, the
U.5.5. Pennsylvonia firing o broadside

Roads just carved from the mountain sides
climb grades as high as 25 percent; Cater-
pillar tractors can make the pull with heavy
loads, as can ten-wheel-drive trucks. Pas-
senger cars can make it in good weather,
but it snows every month.

Metallic chromium was first produced in
1791, was first alloyed with steel in 1821,
but only the metallurgical research and
experimentation of the last generation gave
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it importance. In the yvears before the war
chromium became a vital hardening agent.
Better drills, chisels and files were made
of chrome steel than had ever been made
before. It became the basis of harder dies,
of chrome steel springs and gears that wore
longer. Chromium ecast iron proved more
abrasion-resistant and had more thermal
stability than most other ferrous metals,
Steels made stainless by the addition of

a7



Roising an 18-inch cop timber in a tunnel of the Mouar mine

chromium were used wherever acid-resist-
ance was a factor, as in food handling and
chemical plants. Its brightness as well as
its resistance to weathering, and the fact
that chromium steels are easily fabricated
by welding or spinning, gave the metal its
vogue in architectural trim, tableware and
automobile brightwork. It was used in
surgeons’ instruments because of its ability
to hold an edge and resist oxidation.

Chromium also serves as a refractory, in
electroplating, in chemi-
cals for dyeing, in tanning
{chrome leather) and in
paints and pigments.

But chromium is in
uniform, now. The shafts
that drive the tanks, the
gears that turn the tracks,
the armor that protects
the crew are all made of
steel hardened and
toughened by chromium.
The cams that drive the
battleship, the heavy
walls that shield gun tur-
ret and fire control cen-
ters are of chromium
steel. The castings and

At this tram house at the mill
of the Benbow mine the buckets

carrying 1,200 pounds of ore
and their two and a half mile
journey over merinl cobleway
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pistons and the light armor that
saves our fighter plane pilots are
all of this tough stuff, and the
hardened tools that drill and shape
the materiel of war are chromium
steel, too. A steel foundry in India
has developed a super-hard alloy
of iron, chrome and molybdenum,
a sheet of which, .39 inch thick,
will stop a bullet fired 131 feet
away with a velocity of a half mile
per second. OF such stuff, shell-
resistant tanks could be built
lighter, saving material and fuel,
and vital changes might be made
in the design of planes and ships.

In the past, less than one per-
cent of the chromite used in the
United States was produced here.
The war has changed that.

Unfortunately Japan now con-
trols the great Philippine mines
that once provided one-fourth of
our needs. Those mines alone are
adequate for Japanese needs. Ger-
many has depended on Turkey
and other foreign sources, and now
controls low-gquality ore in Yugo-
slavia and Greece.

Some ore may still reach us
from Turkey, South Africa, Cuba and New
Caledonia, but it is the hard rock miners
of our own west who are digging out the
bulk of the glittering stuff that toughens
the hide of our new battlewagons and
stiffens their 16-inch guns. They are tack-
ling and beating as tough a job as was the
conguest of the Klondike, and it was the
ingenuity of American engineers in finding
processes for refining this low-grade ore
that made their job worth doing.

POPULAR MECHANICS
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“Venetian Bhnds%ﬁockplt Aid in Tralr;'ﬁng

Practice in blind flying
has been admittedly haz-
ardous because frequent-
Iy the device used to cut
off the student pilot's vi-
sion also blinded the in-
structor. Thus, the plane
flew without any lookout 3
to guard against eolli- .
sions, Delta Air Lines has 5§
offered the armed serv-- %
ices a di::velcnpmegtd of & ¢
senior pilot, Capt. Edward |
E. Smil:h, whiﬁTJﬂ‘iﬁﬁ
nates that hazard.. It is acp®
series of shutters, in- "/
stalled in the cockpit win- .|
dow on the student pilot’s %
side in such a fashion that
he cannot see out, but thex.-
instructor, sitting beside \
him, can. A vertical cloth
curtain is hung near the
instructor between the
two seats, with an open-
ing for his head. This
blocks the student's view
out of the other window,
but not the instructor’s.
In effect, the pilot is
forced to fly “on instru-
ments,” while his instruc-
tor has virtually unob-
strueted vision out of both
sides of the cockpit.

._’. _.
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Safety shutter in window of
cockpit shuts off wision of
student, but nat instructor

Snldlers Ride Seasmk Machme to Help in Search for Cure

“Martyr s"tostf? nce ar
the soldiers at an eastern
camp, who volunteered to
become seasick (on land)
by riding a machine that
reproduces the pitch, roll
and yaw of a vessel on the
pcean, Though many de-
veloped all the symptoms
of mal-de-mer, they did it
in a good cause, for out
of the experiments the
Armyv has developed
anti-seasickness capsules.
These “motion-sickness
capsules” are given to
amphibious troops an
hour and a half before
At the turn of a switch, these machines pitch and roll like boat at sea ﬂ'i'E}" embark,

NOVEMBER, 1943 C‘»-o?, Ctonsrolts Pyl 59




o e Tl

o~

7 - ¥ g
f%ﬁ.—‘i—{f'ﬁﬂ.l.ﬁ. s

*

| BéU,OOO—Pﬂund Motor Revei'sés: Itself

In Just a Second and a Half

In reversing giant rotor, nearly 900,000 pounds of energy are released

One of the largest direct current motors ever built, weigh-
ing 500,000 pounds, is destined to drive a blooming mill to
produce wartime steel. By means of a special control, the
motor, product of the Allis-Chal-
mers Manufacturing Co., is capa-

e of reversing itself in less than
a second and a half, In reversing
the 190,000-pound rotor, nearly
900,000 foot pounds of energy are
released and then reabsorbed from
the flywheel on the supporting |,
motor-generator set. At peak, the
motor can produce 19,000 horse- 3
power, and in normal operation,
7,000 horsepower,

Resin Impregnates C??e%“ﬁit \
To Halt Winter Scaling

Concrete highways and runways
at airports tend to develop surface
scale, caused by freezing, thawing, |
and the application of =alt to
remove ice. To halt these unfa- -
vorable reactions to winter weath- [-.
ering, Hercules Powder Co. hasde- -
veloped a pine wood resin which,

when added to sacks of
cement, increases resist-
ance to such sealing, Sur-
face scale, affecting the
top gquarter-inch of a
concrete road, has always
presented an engineering
problem, but this has
been magnified in recent
yvears because the use of
chemical compounds,
usually chlorides, to re=-
move ice has quickened
the deterioration of road
surfaces,

4™

Armored Jackets

Protect Fliers
From Flak

As in medieval times,
when “must” equipment
for a warrior included a
suit of mail, Uncle Sam’s
modern warriors of the
skies are being equipped
with body armor as a pro-
tection against bursts
from antiaircraft guns.
Such missiles cause a ma-
jority of wounds. The
thin steel plates, which
weigh about 20 pounds
are slipped into pockets
of a new sleeveless jacket
that resembles a baseball
catcher's chest protector,
They protect the crew-
man front and back from
neck to hips.
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Gunner's sleeveless jocket Iz “lined” with thin steal plates
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OR the debut of a plane that was to win

acclaim as the “world’s outstanding
fighter of 1943,” the first appearance of a
North American P-51, or “Mustang,” over
continental Furope was what its R.AF.
pilot might have called a “black,” or a
“floperco.”

There he was, zooming almost over the
heads of the Hun bat-
teries, in one of the hot-
test planes to come off a
Yankee drafting board;
wwaggling insults with his
wings above enemy fight-
er fields—and nothing
happened. The Nazis
didn’t even look twice.

The R.ATF. pilot got
mad. He dived and cut
loose with his .50-calibers
on an exposed German
ground position. There
was a fateful pause—and
the whole area erupted
with antiaireraft fire. The
Mustang took its pilot
safely back to Britain, but

Fuseloge of Mustang lowered in-
to place on its fomous laminar
flow wing, one secret of speed
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P-51 Mustang, called the “outstanding ﬂah'h:r of 1943~ dives to destroy an enemy locometive

the flier was still confused—until British
antiaiveraft batteries began firing at Mus-
tangs, too.

Then the puzzle was solved. The Mus-
tang, new to both sides, looked to both like
the standard Nazi fighter, the Messer-
schmitt 109, But it wasn't long until both
belligerents recognized it for what it really




was, a lethal, hard-hit-
ting pack of streamlined
powWer.

British and American
pilots, quote d by Maj.
Thomas Hitchecock,
United States Assistant
Attache for Air in Lon-
don, were responsible
for the prediction that
the Mustang would be
the “world’s outstanding
fighter of 1943 Capt.
Eddie Rickenbacker,
]1{-_111: nf 1Wo Wars, ,-:ddecl
his acclaim of Mustangs
in these words:

“I'n mvy travels
throughout the hell
holes of the world, and
my associations with the
boys that are flying and
maintaining them, I find
that it is the outstanding
fighter plane anywhere
in the world. I saw com-
parative tests with the
German Focke-Wulf,
their latest fighter type,
and frankly the Mus-
tang outperformed it."

Such tribute from the
men whose lives depend
upon a plane’s perform-
ance is gratifying, but
no surprise, to the men
of North American Av-
iation who designed this
wild horse with wings.

For even though they
built the craft, from de-
sign to prototype, in 100
days; even though they
were working under the
additional pressure of
Hitler's advance
through the Low Coun-
tries and France; even
though they pioneered
new structural designs
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Built, from design to protetype, in just 100 days, the Mustang was meant
to incorporate improvements suggested by first months of war. Low-level
attack (ebove) and destruction of enemy planes (below) are its specialties

POPULAR MECHANICS



that had never before
been tried, and even
though they feared at
times their brainchild
would be a failure, they
built quality into every
sleek line of this needle-
nosed, power-packed
speedster.

It was in the spring of
1940, when the Nazis were
feinting with whole divi-
sions on the western
front, like a boxer draw-
ing his opponent off bal-

ance, that the British
Purchasing Commission
asked North American to
produce a type of fighter
then already in produc-
tion elsewhere.

That model didn't fit
well into the company's
methods of simplified
guantity production, so
J. H. “Duteh” Kindelber-
ger, president of the com-
pany, suggested that in-
stead North American
design and build a totally
new type, incorporating
all the lessons learned in
the first six months of
the war,

The British gave the
company a list of require-
ments that the new fight-
er must meet, and as-
signed it just 120 days to
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Above: Test loading machine gun at Morth American, which builds Mustang.
Below: So fleet it is seen almeost before it is heard, Mustang can pounce
upon enemy installations and be away before ground guns can train on it

Fuselage of the Mustang is the smallest cross-section orea ever placed
behind an Allison engine, and 36 gove many headaches to designers who

had to find space for its furnmishings.

Below, installing Allison motor




Sln-ll., nndl.i-nuad and deadly, Mustangs have won their spurs as fighters and dive-bombers, :lnignnud A-36

complete the design and the prototype air-
plane. In spite of near-tragie difficulties,
that schedule was surpassed; actually, the
time was 100 days.

In those 14 weeks, North American’s of-
fices must have resembled organized chaos
in a madhouse. In all, more than 2,800
original drawings had to be made. These
were divided among ialized engineer-
ing groups—power plant, electrical, hy-
draulics, landing gear, armament, asrody-
namies, radio and instruments, for example,

The instant any data could be released
it was sent to the experimental shop, to be
incc- rated in the full-sized wooden

up” or replica of the ship; to the
urmd tunnel group that was c
320,000 guarter-size model out of lammat-
ed mahogany; to the loftsmen laying out
the full-secale drawings from which tem-
plates, or patterns, were made, and to the
machine shop, sheet metal department and
other factory units aiding the experimental
shop in building the first Mustang.

Haste, but not waste motion, marked the
growing pains of the “NA-73,” as it was
designated in the factory. A casting that
should have taken three weeks was peeled
out of the mold in two days. When it was
found that a conventional tail shock strut
couldn't be delivered in time, North Amer-
ican engineers designed a new and simpli-
fied one that has been used ever since. To
determine the actual external lines of the
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new plane, two engineers devised, in effhe‘f;]
a method of determining by mathemati
tables the best possible streamlining be-
tween two points,

The Mustang's fuselage, smallest cross-
section area ever pla behind an Allison
engine, created so many problems in spac-
ing furms]ungs, controls and instruments
that one engineer remarked: “It was like
taking the insides out of a bomber and
trying to pack them into a fighter.”

Even the now famous “laminar flow™
wing (laminar flow meaning parallel or
undisturbed flow of layers of air) caused
its moments of suspense, This type of air-
foil had never before been used, though
research on it had been performed by the
National Advisory Committee for Aero-
nauties. Their engineers had concluded
that it was possible to design a wing that
would reduce the drag as much as 50 per-
cent below the drag of a normal, eonven-
tional wing.

In spite of the time limit, North Ameri-
can engineers won permission to test the
laminar flow theory on the new Mustang,
with the stipulation that if they failed a
conventional wing would be designed and
built within 30 days.

Because the Mustang was being designed
for diving velocities approaching the speed
of sound, it was imperative that the new
wing have high lift and low drag. Engi-
neers knew that shock waves greater than

POPULAR MECHANICS



any theretofore encountered would be built
up at such extreme speeds, with destructive
results if the wing were imperfect.

First wind-tunnel tests of the new wing
indicated failure. The drag was the lowest
on record, but silk tufts glued to the wing
surfaces fluttered in danger signals—the
stalling characteristics were bad, The wing
was revised and a new model built in a
week, Again, seeming failure,

But now the engineers suspected the
maodel was too large for that tunnel, so they
loaded their wing into an airliner and flew
it to a larger wind tunnel. There it passed
all tests in short order. There were sighs
of relief mixed with shouts of jubilation.

Always operating under the pressure of
the British deadline—pressure that in-
ereased as the Nazis pressed on to the very
Channel that was Britain's last bulwark—
the North American engineers met and
conguered two more problems by “guess
and correction.”

The carburetor air intake wasn’t right;
at high speeds the engine simply cut out,
and at otﬁer speeds there developed a pe-
culiar pulsating effect. Having encoun-
tered similar trouble in the radiator scoop
the engineers simply lengthened the car-
buretor air scoop until the intake was just
aft the propeller, the longer duct apparent-
ly picking up “clean” air before it had set
up any pulsations.

The aerial mast had its bugs, too. Athigh
speeds it would simply snap off. It was
determined that the mast set up a sidewise
lift, almost as though it were a vertical
wing. This lift caused the mast to vibrate
until it flew away. A flattened steel tube
mast worked, and cost the loss of only one-
half a mile an hour in speed.

Any resemblance of the Mustang, ready
for its motor in just 100 days, to the Mes-
serschmitt 109 was only incidental. With
the laminar flow wing, the squared wing
tips and tail surfaces that make it resemble
the German craft gave the most efficient
performance.

That wing is no mere, cloistered darling
of the laboratory, either. One R.A F. pilot
officer proved that when, strafing the Nazis
in northern France at “zero feet,” a favorite
stunt with Mustangs, he clipped off half a
wing on a cement telegraph pole. Without
flaps, he landed without injury, chiefly hy
skidding in on the plane's nose.

A Canadian pilot, flying low-altitude
cover for the Commandos in the Dieppe
raid, reported to his base:

“Here I come. Get ready. No landing
gear, no flaps, no nothing.” He came in with
only half his landing gear down, balanced
the machine briefly on that wheel until it
slowed, then nosed it over. He came out

(Continued to poge 154)
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Saw Fits on Electric Drill
To Cut Metal or Plvg;ugq

This “drill saw" can be usted on either metal or wood

Stainless steel, monel metal, or plywood
can be slotted or notched with a new at-
tachment for an electric drill The unit,
which uses broken hack saw blades, serves
as either saw or file. It will cut directly
into wood without first drilling a hole.
Blades from one-fourth to three-fourths
of an inch in width can be used with any
size teeth, depending on the material to be
sawed. For filing, the saw blade holder ig
removed and a file holder inserted.

2 427
Hand-Operated Metal Cfimper
Mounts on Bench or in Vise
With a compact crimper weighing only
four and one-half pounds, metal of varying
thickness may be erimped by hand. In ad-
dition, the tool is adjustable to the width
of the crimp desired. For permanent in-
stallation, the crimper may be mounted to
a bench. It also may be used in a vise,

Tool is easily adjusted to width of crimp desired
C- 2B G et 85
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Cn a model y E};}nlin :jffmnklin Institute o radio-controlled ship moneuvers as operator dials transmitter
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HERE are no suppressed desires at the
Franklin Institute in Philadelphia. In-
hibitions are checked at the door. Men
who are on their dignity the rest of the
week break down into boys again and
pump the handles of a railway handear,
play in scientific sand piles and crawl be-
hind the stick of an airplane.
Here in one room is a press from Benja-
min Franklin's printing shop, in another
the largest technical library in the United

States, and here the beginnings of the
steamn engine. But this is no museum of
dead things. The place is alive.

It is alive with boyhood dreams come
true. Small boys and business men clamber
over a modern steam locomotive and
scramble up the ladder into the cab to grasp
the throttle that drives it along a 16-foot
section of track, and they discover that the
uniformed attendant is getting as big a kick
out of it as they are. You become an ama-
teur scientist, vourself, as
you go about pushing
buttons that start chemi-
cals reacting in test tubes,
Everything works; in fact
about the only things that
are not laid bare to ex-
pose their operating parts
are the brains of the In-
stitute seientists, many of
whom are working be-
hind locked doors just
now on war research
projects unknown even
to their close associates.
1t is no surprise to find the
Franklin Institute per-
forming a service for the
government. From its be-
ginnings 119 vears ago
the Institute has been
perpetually “on assign-
ment” for city, state or
nation.,

The Autematen, which con write
three verses and draw four pic-
tures, bafflas o young visitor
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Before it was a muse-
um or a planetarium or a
physical research foun-
dation, the Franklin In-
stitute was a society “for
the promotion of the me-
chanic arts”; in short, a
school. Philadelphia in
1824 had no high school,
and Samuel Vaughan
Merrick, aged 22, had a
job and needed mechan-
ical training for it. Seeing
the need, he enlisted in-
fluential citizens and to-
gether they founded the
Institute, whose first bus-
iness was to establish
popular lectures, a hbrary
and exhibits, and promote
inventions. Almost im-
mediately its Journal was
founded, one of America's
first scientific publica-
tions, and when the U. S.
Patent Office records
were lost by fire the
Journal files became the
sole source of information
on early patents. In 1830 the Institute made
a study of steam boiler explosions for the
government. Monthly weather reports
were begun in 1831, and today the Institute
has as complete a weather reporting serv-
ice as any government bureau—plus a liv-
ing exhibit of meteorological instruments.
You can see the stars by daylight or view
the spots on the sun through refracting
and reflecting telescopes on the roof. And
if an oceasional group of visitors is found

Spinning faster on rotating seat as she pulls weights in with her arms,
this girl is demonstrating the low of conservation of angular momentum
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spinning the wind vane for a lively game
of roulette, it is only a passing annoyance
to the scientists.

Standardization of nut and serew threads
was first proposed by a president of Frank-
lin Institute in 1864. Its staff introduced
the asbestos curtain to prevent theater
fires, investigated highway pavements,
studied the smoke nuisance as long ago as
1887, examined water pollution, conducted
navigation and radio schools for the army

Sun Oil Company's working model shows refining of gosoline, kerosene, nophtho and oils from petroleum
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in World War 1 and is currently helping to
train Navy navigators and meteorologists,
to whom the Planetarium is both schoel
and playground.

Lecturers on the stars love to listen for
the gasp of visitors as they throw the glow-
ing image of the eross on the dark horizon
of the Fels Planetarium during an Easter
lecture, or send the planets swirling back-
ward through time to where they stood
over Bethlehem on the first Christmas,

Easily the most popular item on the mu-
seum bill of fare is the big Baldwin loco-
motive which came to rest at the Institute
after a 100,000-mile tour of American rail-
roads, and almost didn’t
get in,

Engineers had carefully
gone over the blueprints
of the 100-foot iron horse,
standard railway bridges
were built in the base-
ment to support its weight
—350 tons in working or-
der—and a hole was
knocked in the wall to
admit the giant. By the
blueprints, they figured
No. 60000 could roll into
the room with eight
inches of head room. But
when she got her nose in
the opening the engineers
let go a "hold every-
thing!” The stack was all
but scraping the ceiling.
Where were those eight
inches of leeway? It
turned out that the blue-
print measurements indi-
cated height when loaded.

68

Visitors wotch o visitor demonstrate operation of telephone swilchboard

Without coal and water,
the locomotive stood
about seven inches taller.
No. 60000 got in, but with
only an inch to spare.

Contrasting with this
railway goliath is one of
the tiniest engines ever
built, a half-ounce steam
engine constructed in
1849 by a 16 year old boy
from two gold and =ilver
teaspoons. It works, too
—its Yg=-inch eylinder
and ¥s-inch stroke capa-
ble of delivering 3,000
revolutions per minute,

A solution to your gas-
oline rationing problems
is seen in the “septet”—a
bicycle built for seven.
This 1896 model is part of
a historical exhibit of bi-
cycles, appropriately a door-opener to the
aviation section, for most of the pioneer
airplane builders grew out of the bicycle
trade. The novice can try his flying ability
in a Link trainer, study the effects of
streamlining and airfoils in a pushbutton
wind tunnel, and inspect such famed relics
as Amelia Earhart's transatlantic mono=-
plane, the first American autogiro, and the
Wright Brothers' 13th airplane, rebuilt and
flown by two boys in 1934 and the only
Wright plane capable of flight today.

In the marine hall an attendant will
proudly dial a shortwave transmitter con-
trolling a model yacht cruising in its basin,

Wright Brothers’ 13th plane, first flown in 1912, is the only Wright plane
which is still capable of flight. It was rebuilt and flown again in 1934
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You can take a lock at today’s
sunspots through this telescope
on the Franklin Institute roof

and you can get a land-
lubber's thrill by turning
the wheel and engine-
room controls on a fully
equipped ship’s bridge.
Incidentally the Institute
is a stickler for accuracy
if iconoclastie, and it pre-
sents side by side me-
chanical models of Ful-
ton’s “Clermont” of 1806,
popularly regarded as the
first steamship, and the
“John Fitch” of 1786, ac-
tually the first steamer in
American waters, which
plied the Delaware river
at Philadelphia at eight
miles an hour and logged
1,000 miles.

If you are a camera fan you can bring 19-cent camera which indicates that hu-
vour own little black box and shoot pie- man skill has as much to do with the result
tures in a studio provided with professional as expensive equipment. You can also see
lighting, and there is a display of matching the first successful attempt at motion pic-
photographs taken by a $320 camera and a  tures—a revolving sequence of stereoscopic

Men play engineer ot the throttle of this 350-ton locomotive, running on a 1é-foot track in museum

. iy
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photographs seen through the “kinemato-
scope” invented in 1861 by Dr. Coleman
Sellers, one of the Institute’s distinguished
presidents.

Typesetting and printing of some of the
Institute's publications are performed as a
“working” exhibit, and some of the very
paper used is manufactured from pulp in a
miniature Fourdrinier paper-making ma-
chine, rolling five feet of paper per minute,

If the composition of simple periodic mo-
tions at right angles means nothing to you,

If you have aerial ambitions,
try banking, elimbing, turning
and diving this coplive trainer

it will after you have
watched a sand-filled
pendulum lay patterns as
it swings. A bimetallic
thermostat makes sense
as you blow in response
to the sign: “How hot is
your breath?” Physics
lessons come easy as you
play tunes on glass tubes
enclosing gas flames, send
music over light beams
and spin dizzily in a chair
demonstrating the law of
conservation of angular
momentum.

The Institute likes to be
practical. Some time ago
the practicality of televi-
sion was given realistic demonstration by
putting “on the air” the principals in a kid-
naping case then under investigation.

Sometimes the scientists become over-
demonstrative in their desire for realism,
as in the case of the radio program that
backfired. In the chemical room one push-
button experiment demonstrates the elec-
trolysis of water. Eleetrie current sepa-
rates a guantity of Ha0 into its hydrogen
and oxygen components, and for a startling
climax the hydrogen, captured in a small
glass cell is exploded by an electric spark
with a sharp bang. The effect is not calm-
ing to the unsuspecting guest accustomed
to mummy museums.

They put the experiment on the air for
radio listeners one day. To be sure the
hydrogen would be ready for its cue, they
started the electrolysis a little early, When
the lecturer pushed the button for the
spark, there were nine minutes’ worth of
hydrogen instead of the usual two-minute
supply. The resulting blast jolted the stu-
dio controls and knocked the program right
off the air. They were back in a few sec=
onds, but plenty of anxious inquiries came
in on the studio telephone,

The beautiful memorial to Benjamin
Franklin may itself be sufficient to hold
vour interest. You may want only to watch
a half-million-volt surge generator split a
block of wood, or record your voice on a
magnetic steel wire and hear it talk back.

But the chances are fairly certain that
sooner or later you will succumb to that
alluring sign above the red fire box in the
communications hall: “Come and ring a fire
alarm.” Even great scientists are some-
times small boys.

Drills and pumps of a medel oil field
reach dewn inte a culaway section of earth
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Shadow Enemy Teaches Gunner Combat Firing

To train airplane gunner in battle realism, pictured “enemy’ goes through all the maneuvers of air warfare

Attacking enemy planes don't stand still
and give aerial gunners a set-up target like
those they are accustomed to riddling in
practice. One Navy radioman and gunner
realized this, with a sinki feeling in the
pit of his stomach, when plane sus-
tained its first attack. The enemy inter-
ceptors were looping, diving, barrel-roll-
ing; they moved in and darted away, and
his own plane was maneuvering as vio-
lently. There was no time for the leisurely
marksmanship of the target range. His
own reaction, and that of other gunners,
pointed up the need for training in the
kind of target-shooting one needs for ac-
tual combat—practice in split-second firing
at an enemy that in the next second may
be out of range. The Navy's response is a

iion o

gunnery trainer developed by Lt. Comdr.
D, L. Hibbard of the Special Devices Sec-
e Navy's Bureau of Aercnautics,
It provides machine gun practice under
conditiong closely resembling actual bat-
tle. Against a silver screen is projected the
moving figure of an enemy plane, that goes
through all the contortions of attack and
evasion that a gunner may expect when he
i5 in the cockpit over an enemy base. With
the moving image is heard realistic sound
of airplane motors. The gunner blasts away
at the dipping, rising, swerving images on
the screen to learn the technique that will
make his gun deadly when the chips are
down. Ampro projectofs are used in the
equipment, which is made for the Navy by

the Jam Handy Organization.
W4

Flanged Holes Punched With Press and Twc-Part Too

Flanged holes may be cut in metal, and
the edges of the holes straightened to their
original plane, by use of a punch that op-
erates in conjunction with an arbor press.
A small hole is drilled into the metal to
permit insertion of a guide pin. By put-
ting the halves of the punch together and
clamping them in the arbor press, a pull of
the handle cleanly cuts the hole of the
diameter desired. Holes of five sizes from
1 to 3 inches in diameter, may be cut with
the device,

{(Write to the firms listed in the Where-
to-Buy-It index, page 4A, to learn more
about products described in this magazine.
Say You Saw It in Popular Mechanics.
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Side-shearing—cuMing o vertical slot from top to bottem of a salt vein before blasting with explosive

Ty MDST people regard salt as a very tasty
N condiment for touching up the end of
viva stalk of celery. It is. But that doesn't
‘explain what happens to the 20 billion
pounds of salt produced in this country
EVery year.

Without salt your body chemistry would
cease operations, a fact which probably
% stems from the time when your remote
) ancestors wore fing and inhabited the briny
~ deep, and which explains the wars fought
% around the saline Dead Sea from the dawn
ﬁxuf history. Roman sol-
diers collected part of
their pay in salt, whence
“5'mmeth our word “salary,”

and Indians who followed
_animal trails to salt licks
% termed it “white magie.”

If you ate your 150-
pounds per capita share
of our salt production last
year, however, you are
undoubtedly pickled and
this article is beyond your
interest. Assuming you
didn't, vou are entitled to
an explanation of where
vour pile of salt went.

-
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Power shovel loads “ore” cars
on wnderground roilway ot Ret-
sof Mine of International Salt
Company, Inc., at Retsof, N. Y.
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Some of it whitened the collar of your
shirt. Some tanned the leather of your
shoes. Some bleached the cotton linters
for smokeless powder, and some was the
basis of high explosives and of chlorine gas,
or of the cyanides used as fumigants and
insecticides. You recognized it on pretzels
and in salt mackerel and ham, but salt was
also present incognito in the fast colors of
your sister’s print dress, in the white paper
of this magazine, in soap and window panes
and sodium vapor lamps.

POPULAR MECHANICS



Our chemical industries
have a far greater appetite for
commaon salt than we, whose
lives depend upon it. Min-
eral salt ranks fifth, brine
seventh among the most im-
portant chemieals. As the
basis for all of the sodium
compounds and most of the
chlorine compounds, it enters
directly or indirectly into the
manufacture of a majority of
the everyday commodities we
use and has earned the desig-
nation of a heavy chemical
essential to national defense.

If it will relieve you of
worry, there is believed to be
enough salt in Michigan fo
supply mankind’s needs for
200 million years. Michigan,
New York, Ohio and Louisi-
ana are our chief producers.
Eleven hundred feet beneath
the streets of Detroit is a 200-
acre sall mine whose office is
built of rock salt. The Inter-
national Salt Company's
mine at Retsof, N. Y., covers
1000 acres and a dozen elec-
tric locomotives haul hun-
dreds of “ore” cars through
120 miles of subterranean
passageways. The hemi-
sphere’s oldest salt mine at
Avery Island, La., developed
by the blockaded Confeder-

NOVEMEER, 1943

= BRINE
WATER,

International Salt Co. photo

Thouwsands of tons of rock salt are
produced yearly in this mine under
the city of Detreit. The workings
are lorge enough to permit the mine
fareman to drive around in his car

Diagram shows how water driven
inte salt well dissolves rock salt and
forces it up central tube as brine

Sedium wvopor lamps — the sodium
being derived from common zali—
are said to consume only half os
many watts of power per lumen of
|i9|‘ll oulput as incandescent lamps
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Vocuum-svaporated salt is produced in these “vacuum pans,” from which the salt is pericdically removed

acy during the Civil War, is today a vast
cavern whose crystalline roof is supported
by pillars of salt more than 60 feet high,
dwarfing the power shovels that bite into
25,000-ton mountains of rock salt blasted
from the walls by powder men. The Avery
Island vein is a gigantic dome of salt, mush-
room-shaped, formed geological ages ago
by pressure that forced a deep well of brine
upward to within 12 feet of the earth’s sur-
face. Drills have explored the dome be-
yvond the 2,200-foot depth without finding
a bottom ﬂt;f thee.jin]éd salt, .

Salt is obtain ¥ mining, by evaporat=
ing salt lakes and ocean water and surface
beds, and by drilling wells, thrusting dou-
ble tubes into them and pumping water
down the outer tube to dissolve the rock
salt and emerge from the inner pipe as
brine, which is then evaporated.

The ultra-refined salt for your shaker is
evaporated from brine in enormous vac-
uum pans which are, in effect, double boil-
ers. As the crystals sink to the bottom they
are removed periodically, pumped to filters
to remove excess moisture, then to rotary
driers where 350-degree heat sterilizes and
dries the salt ready for packaging.

Eighty percent or more of our salt is
needed by industry, and with American in-
dustry geared up for war the output of salt
was stepped up by a guarter of a million
tons last year. It has been estimated that
every ton of magnesium produced requires

74

the use of five tons of salt. We are using a
million tons of chlorine per vear, and this
calls for 1,750,000 tons of salt. The uses of
chlorine for bleaching, for water purifica-
tion, for poison gases are well known. Not
so transparent are the facts that chlorine
is essential in the making of synthetic rub-
ber, of carbon tetrachloride for cleansing
fluids and fire extinguishers, of lubricants,
of degreasing solvents. One ton of chlorine
is expended in the building of every tanlk,
two tons go into the manufacture of every
plane. And consider these paradoxes: salt
is elemental in the manufacture of mag-
nezsium used in most incendiary bombs,
and plain salt is one of the most effective
agents for smothering the bomb; chlorine
iz an ingredient in such deadly war gases
as phosgene, mustard and Lewisite and
screening smokes, while the principal de-
contaminating agent used in fighting poison
gas is chloride of lime, another derivative
of salt.

It is electric power that divorces
the partnership of salt (NaCl) into its con=
stituents, sodium and chloride. Positive
and negative electrodes are immersed in
great tanks of brine, and the sodium ions
gather at the negative electrode, the chlo-
rine travels to the positive side and is piped
off as gas. In the Castner electrolytic cell
employved by the Mathieson Alkali Works,
metallic sodium discharges into a pool of
mercury which forms the cathode, and as

POPULAR MECHANICS



the cell rocks back and forth the silvery-
white metal reacts with water to form
caustic soda solution and hydrogen gas,
which are continually withdrawn. It was
only in 1909 that Mathieson began com-
mercial production of liquid chlorine, Syn-
thetic ammonia, too, is an outgrowth of the
electrolysis of salt. Nitrogen separated
from the air by compression and cooling is
combined under pressure and with the aid
of a catalyst with the pure hydrogen ob-
tained from the electrolytic cell, and the
result is pure ammonia gas, Dry Ice ({frozen
carbon dioxide), bicarbonate of soda, bak-
ing powder, soda ash used in glass manu-
facture, synthetic salt cake used in paper
mills, and caustic soda (NaOH) are some of
the major products of the breakdown of
salt. Caustic soda findsits
way into more industries
than any other derivative
—among them, foods,
drugs, rayvon manufac-
ture, cleansers and disin-
fectants, aluminum, gas-
oline, explosives, soap
and paints and machine
tools.

Sodium is a capricious
gilvery metal that burns
under water, weighs one-
eighth as much as iron, is
a good conductor of elec-
tricity and a versatile

Right, drilling holes fer dyna-
mite in o Llovisiana salt cove,
Below, @ General Electric engi-
neer tests a sedium vapor lamp
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Firing @ mortar shell filled with gos made from salt

servant of man. Easily alloyed, essential
in making bronze and brass, it is used—
like its partner, chlorine—in tetraethyl
lead for antiknock gasoline; as sodium per-
oxide it is a bleaching agent, as sodium
perborate a tooth powder, as sodium eya-
nide a fumigant and insecticide and the
means of case-hardening automobile gears.

Salt and its byproducts have invaded
many new flelds in recent yvears. Caustic
soda is highly important at the moment for
recovering tin from used cans; it dissolves
tin from the sheet steel, and the tin oxide
precipitated can then be reduced and cast
into pigs. Sodium vapor lamps, first ap-
plied to traffic lighting, now are used in
examining metals for flaws. A pinch of
sodium — Yo ounce —is sealed in a tiny
“bomb,” placed in the vacuum bulb, and
vaporizes when exploded by heat. The
vapor, when activated by the electric are,

y {Cl_arlﬁnurd to poge 148)
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Bi cy cle "Path” Inside Dam }anmer of the basket sink into the surface
Serves for Mainte

the wood, and spring fingers at the top
I.t.‘_-.p the nut after it is seated. It can be
?e"u.al.d on plywood ranging in thickness from
\ﬂm, eighth inch up. The nut, which was
got'efﬂpcd by the Elastie Stop Nut Corpor-
‘ation of America, requires no special tools.
“‘q’ nstalled from one sideiof the work, it can
{be driven in with a hammer, forced in with
'*h press, or drawn in with a bolt,

& —_— “; .ﬂ"'
*EIEme Eye” for Blind
" Is Attached to Sewing Mac‘hme

\‘t\\‘ Blind workers can safely operate a sew-
ing machine with an electric eye attach-
ment that stops the machine if their fingers

approach dangerausly near the needle.
“‘ When the beam in front of the needle is
i_ broken, the photoelectric cell operates an
-t amplifier which controls a relay discon-
*y necting the driving motor. At the same
! time an electromagnetic brake is applied
v to the fly wheel. Buzzers also warn the
hllnd worker when the thread runs out or
Y breaks, It was developed by the American
Fnundatian for the Blind.

Y] S Ae

Hot Metal Is Sprayed Like Paint
To Patch Galvanized Unit

Galvanized metals that are burned by

welding or otherwise marred can be
patched by spraying with a molten alloy
consisting mostly of lead. The special
sprayer melts the alloy at 500 degrees

nce
e

Inspector pauses on tunnel tour in Grand Coulee dam

Within the great masonry structure of
Grand Coulee dam are miles of tunnels
that Iead fo intricate machinery and ther=
mostats, These tunnels are used by in4
spectors and maintenance men, many of
whom travel by bieycle. They average
about 12 miles a day. Because of the war,
the tunnels are closed to the publie, but
postwar visitors will be allowed to tour
the depths of “the biggest thing on earth.”

42
Stop Nut for Plywood Airplanes
Leaves Quter Surface Smooth

Approved by the
Army Air Corps
for use in the
manufacture of
plywood air-
planes, a self-
locking fastener
anchors nuts se-
curely and leaves the ouiside surface
smooth. Itis similar to the elastic stop nuts
used on metal planes, but has a special
basket that locks into the plywood and
holds the nut securely. Four pmn%s at the

e
16 Jm)@

Fahrenheit and sprays it on welds or worn
parts like paint. The new coating saves
regalvanizing an entire unit, adheres even=-
ly despite the smoothness of the surface
and forms a good paint base.

Spraying marred golvanized metal with molten alloy
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Real death-dealing bombs, high
explosive shells, grenodes and
mines are exploding on the soil
of the United Stotes—net inva-
sion of aur country, but re-
hearsal for invasion of enemy
shores. Use of live ammunition
has beeame on integral part of
the training of men whe are go-
ing inte battle. 1t gives them
a foretaste of war befare they
actually have to face it. How a
man will behave in battle is of-
ten unpredictable: by simulating
conditions I:ufqrn-hnmi instruc-
tors con correct errors in be-
haviar that might later be fatal,
Men of a tenk destroyer battal-
ion above are crowling through
wire toward their objective, as
land mines explode around them.
Timing of the explosions is, of
course, carefully controlled, so
as to avert injury to the men.
Upper right, men in londing re-
hearsal dash ahead, while mam-
moth explosion showers dirt and
stones down around their route

NOVEMBER, 1943
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Live Ammunition Gives Yanks Preview of Battle

Under conditions such as are shown
above, men raopidly learn to keep their
heads down and to hug the earth. They
are members of e tank destreyer unit,
and are negotioting o borbed-wire course
while real fracer bullets whistle over their
heads. Left, successful landing is made
by men in froining despite the eruption
of mud eand water fram explosions on
the beach., Accident and injury in this
type of training are rare, and men who
have seen battle say training with live
ammunition will undeubtedly save many
lives ot the front, for it teaches seldier
in advance the tricks of self-protection

7
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MINE KILLERS =

Two mombers of a mine disposal squad of the Royal
Canadian Mavy tow o big one filled with nitroglye-
erin foward shore. It “horns,”

F

or exterior delonao-

tors, have been removed, but it is still dongerous to
handle. Crews cre composed of voluntears wha risk
their lives dni|r and get no extra pay, The phota-
grophs on these poges are the first to be maode of
this hazardous operation oleng American shores

Photos courtesy of Canadinn Matlonal Pilm Board

Above, preparing to hoist mine up cliiff
along coast which laeks a eanvenient
beach for final gperation in rqnﬂurfng
harmless these perils fo shipping

It takes nerves of steel to
rida this lethal monster of
the sea ashore. Pulleys are
attached ta lift it toe rocky
beach, Right, rolling mine
gingerly into position for
next operation. Mo onloockers
are ollowed in the vicinity
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After the detonators are
removed, the mine can be
tapped with @ hammer but
the lieutenant in charge
maokes sure his men toke
na unnecessary risks in
handling load of nitra-
glycerin powerful enaugh
to blow @ warship out of
the waler. Every man i
olert, and sometimes the
crews go 24 hours with-
out sleep on assignments
that are Ii;u.rgh, Cine sll'p
in handling the spheres
of steel may mean death

Left, removing internal detonators and cops of
THT container. Then the surfoce of the explo-
sive s ruughad up before setting fire to ik
 The ecrew calls this cperation “teasing” o mine

With & sharp instrument, lieutenant in charge
(above) scratches surfoce of the explosive. It
is sot on fire fram @ sofe distance and burns
{left) furiously. Only when the lost spork is
out is the mine hormless. Semetimes mines are
exploded instead of burned, depending on locale

NOVEMBER, 1943 ; . 79
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Goggles Fit Over Glasses
Giving Full Protection

t ?i’nﬂ:ﬂddﬁff o AT

Plastic goggles have shatterproof Flexiglas lenses

With lenses made of the non-distorting
and shatterproof Plexiglas used in the
“areenhouses” of big bombers, an all-plas-
tic goggle fits snugly over a worker's spec-
tacles. The full frame which weighs only
one and three-fourths ounces gives pro-
tection from sides, top and bottom. Snap-
in filters are available to reduce glare in

torch-welding or cutting,
A Fof

“Dry” Stickers Hold Blueprints
To Eliminate Thumb Tacks
Paper thin stickers that require no mois-
tening are used to hold drawings and blue-
prints to drawing boards, thus eliminating

Stickers hold blueprint without leaving gummy mark
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othersorie thumb L[Efcs ‘that sometimes
interfere with a di-aftsman‘s free move-
ment of T-squares. The stickers are easily
eeled off without tearing the drawings or
eaving gummy marks. Because the adhe-
sive does not come off, the stickers can be

used many times. S
W 5T
Chemical Reactivates Antifreeze

To Prevent Motor Corrosion

Last winter's antifreeze solution, saved
over for this year’s use, may be recondi-
tioned by the addition of a chemiecal in-
hibitor. Saved-over antifreeze solutions in
some instances lose their rust-inhibiting
properties, and become acid after extended
use, If they are replaced in an automobile
cooling system without being treated again
with an inhibitor, they may cause corro-
sion. A chemical inhibitor manufactured
by the Du Pont Company may be added to
any standard antifreeze solution, the mak-
ers say. It does not contribute to anti-
freeze properties, but merely neutralizes
any ﬂ:ﬂhformation and restores the lost
rust inhibitor,

‘Y 329

Iron Box Keeps Matches Safe
In War Powder Plant

Box is opened by lifting the spring lid with finger

Safety matches are carried in a special
cast iron box at the Hercules Powder Com-

any's Badger Ordnance Works at Bara-
Em, ‘Wis. The box has a spring lid attached
to the handle. The matches are used in the
powder plant by welders who light their
torches under the watchful eyes of safety
engineers.

[ To learn where to buy commercial prod-
ucts described in these pages, see the index.
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]eeps and Plck-a-Back Seats Carry Wounded

Jeep-ambulances obove carry four stretchers. Right,
seat for wounded mon leaves carrier's hands free

By use of highly mobile equipment, mem-
bers of a motorized ‘medical battalion are
able to erect, equip, and put their various
stations into aection within an hour of ar-
rival at an appointed sector of a battle line,
When casualiies are located, they are
transported to medical cle aring  stations

with the greatest dispatch, since speed in _"

Efr

It iz a framewor 14:\%_‘J

treatment saves lives, Of especial value is
the famed jeep, which is fitted with well-
sprung racks holding stretchers in posi- |
tion, These midget ambulances essay any
terrain, and ecan transport four or more
wounded men. Another method of trans-
[:rm'ti:ng a casualty is the “Green carrier,

“pick-a=-back seat.”
::.luhg from a bearer onto which the wound-
ed man is strapped so he cannot slip to the
ground, while the bearer's hands are free.
Such motorized medical battalions can dis-
mantle their eguipment and be off to an-
other battle sector in half an hour.
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Limiting the Length of Hairpins Saves 5,000 Tnnsjgf Steel

By limiting the length of women's hair-
pins and bobby pins to two inches, the
United States was able to conserve 5,000
tons of steel in one year. This is one ex-
ample of how curtailment of size and
standardization of type saved raw materi-
als and diverted them to war uses. The
length of household matches was reduced
Lz and ¥4 inch, and as a result 7,000,000
board feet of lumber were conserved. Re-

NOVEMBER, 1943

ducing the number of sizes of automobile
batteries from 100 io 17 saved 16 million
pounds of secondary lead, over 17 million
pounds of primary lead, and over 1,250,000
pounds of secondary antimony. By redue-
ing types.and sizes of auto chains, 21,000
tons of carbon steel and smaller quantities
of other metals were conserved. Making
one cookstove model and curtailing use of
metal saved 350,000 tons of iron and steel.
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By James Colvin

I_‘WXCEPT for the back-
-4 ground, it might have
happened anywhere in
the American Midwest—
just another freight dou-

ble=heading in on time.
The engineer was from
Breckenridge, Minnesota,
The fireman was from
Muscatine, Iowa. The lo=-
comotives were Baldwins.
Stamped on the steel of
EY N E the freight cars might be
c A JI seen the name of another
familiar American manu-
B K H Q‘ w S fﬂut::1:1it|:t‘r§1';f But the i}:mident
By - marked far more than just

&2 e a routine freight haul,
The place was Teheran,
Iran—ancient Persia. The
train erew all wore Amer-
ican Army uniforms, and
the insignia of the Trans-
portation Corps of the
Army Service Forces.
The freight had just
steamed 650 miles from a
port on the Persian Gulf,
with® supplies for Russia
—made in America by
. . Americans, landed at
Sargeant-angineer (above) one day may be at the throttle of the first train  American-built docks

inta Berlin. He wears insignia of Transportation Corps of Army Serviee from American-built
Forces, trained for roilrooding in war zones. Below, a wnifermed welder ships. It marked the first

delivery of a complete
United States war train to
bolster the fighting forces
of the Soviet. From Te=
heran north, an all-Rus-
sian crew took over.

Soldiers don't just
happen to learn to run
railroads. Behind that in-
cident were months of
training, and often back-
breaking work.

The engine crew and
train crew, the signalmen,
dispatchers, section hands
—all the hierarchy of
railroading necessary to
take that all-American
freight train from the
Persian Gulf to the june-
tion with the Russians—
had a background of mil-
itary railroading similar
to the one the Southern
Railway has helped to
give to two whole railway
operating battalions.

The American Civil
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Soldiers learn every job
in railroading, from dis-
patching to switching. A
yord crow, riding engina

War established for all time that control over
railroads and their running stock is essential to
continued operations in a battle zone. Conirol
of a rail line was a central point in one of the
first big campaigns of that war, the one in 1861
that resulted in the adherence of West Virginia
to the Union. And Lee abandoned Richmond
after Grant cut his rail lines.

In this war, British-fovwn Mustangs and Mos-
quito bombers make almost daily sorties against
trains carrying men and materials for Germany
—and fliers say a blown-up locomotive makes a
most satisfactory explosion, when the locomo-
tive is the enemy’s. American Flying Fortresses
have given persistent attention to great railway
centers of Western Eu-

P y ductor and switchman are

There are stories that |earming o combine arts
Hitler never properly of railroading and of war

NOVEMBER, 1943 83

Bock on the caboose, con-



Sergeant at right [uhmru}l supervises two III-HIBII rerailing a box
mr—wml l\:n-:mrlldgl to men who will handle rail Imel undur fire

Above, o group of unifermed engineers receive instructions in the
operation of air brakes. Below, a soldier section gang in train-
ing. Mote uniform putiess, slouch hats, cantesn on mon at left
Fhotos courtesy Southern Rallway

evaluated railroads; that he
allowed Germany's to fall into
disrepair while he was using
his steel to forge a mailed fist
threatening the ecivilized
world. We think better of our
rail lines; and now we have to
think of the ones Hitler has,
too—we may have to operate
them one day.,

Down on the New Orleans
and Northeastern, part of the
Southern Railway System,
railroaders in khaki are an old
story. It's there, on the route
from Meridian, Miss., to New
Orleans, that two battalions
have learned what they will
need to kknow to take over and
operate entire divisions in
some theater of operations,

Under the tutelage of men
who have made railroading a
career, these khaki-clad min-=
ions of the Iron Horse have
studied everything from how
to get whiskers (frost) off the
rails and pick up orders on the
fly to the proper way to lay
track and dispatch trains., The
goal was the training of self-
contained units that ecould
take over friendly or captured
railway lines and keep the
men and materiel moving to
the front, the American way.

When the War Department
asked the Southern to train
the first of these battalions—
the Transportation Corps
727th Railway Operating Bat-
talion—there was little past
experience upon which the

POPULAE MECHANICS



Southern could draw, for no such
unit had ever before been trained
by a common carrier. But the
Southern executives and work-
men were as willing to teach as the
soldiers were willing to learn.

Harry A. DeButts, vice-presi-
dent of the Southern, wrote the
men of the New Orleans and
Northeastern:

“We have every reason to be
proud that we are to have the
privilege of helping our boys in
uniform prepare for the vital task
of operating some military rail-
road on which our fighting forces
will be depending for ammunition,
materials and supplies.

“We will make available our
‘trained and experienced person-
nel' (this means you) to teach and
demonstrate to these soldier rail-
roaders the duties they will be
called upon to perform when they
operate a military railroad. This
training will neither displace nor
reduce your duties and responsi-
bilities, nor affect your compen-
sation.”

Executives and men alike on the
MN.0.&N.E.said, in effect, “Olkay!”
Workers held a meeting and suspended
certain union rules in order to help out.
Beginning from scratch, executives pro-
ceeded on the assumption that a battalion
operating a railroad in a war zone might
have to use every sort of makeshift to keep
'em rolling, and, largely even without a
suggestion from the army, set up equip-
ment for the soldiers, side by side with the
road's regular equipment,

Trained to toke his locomotive through, in spite of bombs or
shells, is this engineer of @ U. 5. roilway operating bottalion

How the program suited the army is told
in the words of Brig. Gen. Carl R. Gray, Jr.,
general manager of the United States Mil-
itary Railway Service Transportation
Corps, in a letter to the Southern:

“Newver has there been in my knowledge
of railroad service more cooperative, co-
ordinated, unselfish and thoroughly com-
petent help given anybody than the officers
and men of the Southern Railway System

Side-tank type locomotive i @ war baby, made in Pitisburgh by H. K. Porter Co., Inc., for use by
the United Mations. It can haul equipment te battle zones, or work near docks or supply centers
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Soldiers in Mississippi shops learn te change wheels of a tank car

have given in the training of the 727th.”

Even though the line was transformed
into a laboratory for war, the N. 0. & N.E.'s
trains still had to go through. Service on
the line from Meridian to New Orleans op-
erated as usual. The only difference was
that two men were present on each job at
all times, one the Southern's and the other
the army's.

As the soldiers became better acquainted
with their new johs, they gradually took
over, but civilian employees stood watch-
fully by.

Since the soldiers would be railroading
under handicaps, they were trained the
hard way. At a war front, for instance,

Learning to be grooms of the Iron Horse are these soldier-mechanics

chances are a railroader
wouldn't find the retreating
enemy had left telephone and
telegraph equipment intact,
with wires still running into
signal towers and dispatchers’
offices. So to acquaint soldiers
witiin makeshifts, the South-
ern built makeshifts,

Emphasis was on mohbility.
Cars were transformed for
eating and sleeping. Assum-
ing that roundhouses and
shops in the war zone might
be hombed out of exisience, a
hox ear was converted inte a
mobile repair shop adequate
to handle ordinary running
repairs, wherever they might
be needed along the line. All
its heavy machinery was pow-
ered by a 25-horsepower gas-
oline (or kerosene) engine, to
make the Yanks independent
of fixed sources of power an enemy might
also destroy.

At the battalion’s Hattiesburg headquar-
ters the Southern set up an office car for
the commanding officer; two camp cars
converted into offices and emergency
sleeping guarters for other officers; two
kitchen and mess cars and three others
equipped with double-decked bunks for
men. Dispatching, telegraph, telephone
and light and water egquipment were in-
stalled in the office cars.

On the far end of the division, swinging
north from New Orleans in the rocking
cupola of a caboose in which your partner
would be a trainman-sergeant, you would
see, as the cars began to grind
over the long trestle across
Lake Pontchartrain, a gang
standing to one side to let the
freight pass through. They
would be soldiers, too—bridge
gangs and operators billeted
in one of the camp cars con-
verted for army use.

Farther along you might
pass soldiers of the section
gang, men who work as sec-
tion gangs have in all rail-
roading history, except that
these would be outfitted in
army work clothes, with can-
vas puttees and slouch-
brimmed army hats, with
perhaps a canteen swung at
the hip,

A soldier is at the throttle
of your locomotive, and an-
other is shoveling coal across
the grates; at a stop for water
a soldier walks along, wateh-
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ing for hot boxes; a soldier hands up the
orders at a dispatching point, and a soldier-
conductor reads them.

At the end of the run are other camp
cars converted as barracks for transporta-
tion personnel. In Hattiesburg is an air-
brake instruction ear, equipped with all
the fittings needed to show soldiers how to
use and maintain this vital equipment, with
an air-brake expert from the Southern as
instruector. Anocther Southern veteran is
on loan to teach soldiers operating rules.

At the shops in Meridian, an officer is
supervising a private first class in a lathe
operation. Head of a crew rerailing a box
car wears chevrons on the sleeve of his
work jacket.

Officers of the T27Tth were largely rail-
roaders from the Southern itself, as the of-
ficers of the T15th, the second battalion to
train on the N. O. & N. E., were largely
recruited from the Illinois Central. En-
listed men generally had a railroading
background.

But railroading in peace and in a theater
of war call for different techniques. On the
peacetime road, you proceed on the theory
that the right of way and rolling stock are
in good condition and safe. Under war con-
ditions you dpresumﬂ they are unsafe—but
vou proceed anyway.

That is also the philosophy of instruetion
for railway operating battalions subse-
guently trained by the Pennsylvania, the
New York Central, the Santa Fe, the
Southern Pacific and the Missouri Pacific.

Railroading has never been known as a
snap job. America’s history is full of the
song and story of the perils and discom-
forts of laying the rails that bound broad
wildernesses into a nation. The addition of
military discipline, and danger of enemy
fire, doesn't make railroading any easier,

But Transportation Corps men—these
railway operating battalions, and the civil-
ians who help teach them, all have the
same idea: Some day they or the men they
taught may be in the crew of a train car-
rying United Nations generals with the
terms of peace to the war criminals of the
Wilhelmstrasse, or, if not in the crews, in
the dispatching offices, or signal towers, or
along the right of way, speeding along the

emissaries of victory. ?7 P /
Stoves Made Out of Baked Clay
Pinch-Hit for Metal Heaters

To offset the shortage of heating stoves,
ceramic heaters have been designed at
Ohio State University's engineering ex-
periment station. Successful stoves require
a careful blending of raw clays, and more
than one type of mixture is needed to make
the heater complete.
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“Sﬁced’zﬁ/Pnfa to?'%péa
For Sound-Effects Pickup

Graded scale shows exact spot to place the needle

Timing of sound effects and musie with
precision is possible with a “Spot-0-
Graph,” scaled to show exactly where to
place the needle to find a particular sound
on a recording. It is designed in the form
of an ordinary record, but with a cone-
shaped partition down the center. On each
side of this gap is a minutely graded secale.

Easily-Read Disk Theﬂngglgigf’
Is Cemented to Window

Squinting at window thermometers is
eliminated with a transparent circular dial
on which markings stand out in bold relief.
A thermo-coil with pointer attached indi-
cates the temperature. The base is cement-
ed to the window glass on the outside,

..

Markings stand out :hnrllp_ on ‘Ihly!pureni di
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degrees for other thermoplastics—and be-
Hﬂldﬁ EmETgEIlCY Supphea cause of this approaches the nature of the
other type of plastics, thermosetting ma-
terials. The latter cannot be remolded,
once they are formed under heat and pres-
sure, even though heat sufficient to char
the material is applied. Nvlon is also one
of the lightest-weight plasties; it burns
slowly, undergoes little or no deterioration
with age, resists oil, grease, solvents, alka-
lis and weak acids and is readily machined.
Bearings of nylon plastic were made hefore
the war, and the company foresees its use
to make these other products: Zippers,
vacuum packages, hanrﬁ}ags luggage and
shoes, industrial coil springs, rattan for

furniture. #f
*Ducking Bridge” Luwers Span

To Permit Ships to Pass

Faced with the continuing threat of
monsoon gales, an Indian Arvmy engineer
charged with building a drawbridge in Irag
decided against erecting the tall towers
that would support the raised roadway of
an ordinary drawbridge. Instead, he de-
signed a bridge that actually “ducks"—its
span submerges beneath the water to per-
mit vessels to pass. The bridge is built
across the confluence of the Tigris and Eu-
%hmles_ﬂwﬂi_, which form the Shatt-el-

rab. Its cenfral span of 30 yards is the
movable portion, which lowers the bridge’s
roadway and a light railway enough to
let a ship pass.

Snug fitting kit is worn under pilot’s flying swit

If a Royal Canadian Air Force pilot is
forced down in The wildernesz or at sea,
his chance of survival is increased with a
new personal emergency kit. It is only an
inch thick and is worn under his flying suit.
The kit contains rations for three days,
fishing tackle, first-aid kit, compass, clasp
knife, a supply of matches in a waterproof
container, a plastic whistle, and a signal-

. ing mirror. )‘_f ,_-j"'jf;”’_
§ Shoes and Bedsprings of Nylon
Predicted for Postwar Era

{ Consumers accustomed to thinking of
* nylon as the gossamer threads that make
flattering hose might gape at the plans

E. I. du Pont de Nemours & Co, have for
utilizing the material after the war. Cur-
ently, most nylon is being used in para-

. chute cloth, bomber tire cords and glider
rope, in brush bristles and surgieal sutures.

But nylon plastic is also being used for

: secret military purposes. Nylon in this
form is a thermoplastic, meaning that un-

% der heat and pressure it can be reshaped
and reformed any number of times. But it ;

has an extremely hizh softening point—450  Bridge span lowers enough to give clearance to ship

'
L
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PAPER
PATTERM

MARKING
EMD OF
LIMES

By Herman R. Wallin

I_IERE’S something new in wall pictures
which are distinetively different from

the usual run. They consist of bright wire Sl o i o

attached to framed panels of fancy wood "

against which the wire picture casts a slight

shadow to make it stand out beldly and

produce a pleasing effect. All you need to xZNOLES FOR WIRES !
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make these unusual pictures are pliers, a
small hammer, an awl, some old wire from
discarded radio coils and a few pieces of
thin wood, Magazines and newspapers
provide an excellent source for suitable
pictures to copy. Look for those made up
mostly of outlines such as the ones shown
in Fig. 5. In tracing the picture, break up
the lines into short lengths and avoid con-
tinuous lines. The wood should be selected
to give the most pleasing contrast to the
kind of wire used. Copper or enameled
wire stands out nicely on light-colored
woods, while brass or tinned wire looks
best on darker woods, You can use fancy
veneered plywood 14 to 14 in. thick in wal-
nut, mahogany and maple, or the top and
bottom of a cigar box will do. The wood is
first sanded smooth and finished by stain-
ing and waxing, or by leaving the wood
natural and applying wax or linseed oil,
Center the tracing on the wood so that
there will be about 1 in. or so of margin
all around to allow for framing and hold it
in position with a few tabs of cellulose tape
as in Fig. 1. Now, with an awl or a sharply
pointed nail, make a prick mark at the be-

90

ginning and end of each line as in Fig. 2.
After this, remove the tracing and with the
same tool, or with a small twist drill if the
wood is ¥y in. thick, make a hole through
the wood at each mark. The size of the
holes is governed by the size of wire used.
A No. 22 or 20-ga. wire is about the right
size. If the wire needs straightening, you
can do so by drawing it over a dowel or
other round surface. When all the holes
are drilled, sand the front and back of the
wood lightly to remove the rough edges.

From now on, it's just a matter of bend-
ing the wire to conform to the contour of
each line of the pattern, which is done by
laying it over the line to be copied and
forming it with the fingers to correspond.
At the ends of each line, the ends of the
wire are bent downward w-ithdpliers to pass
through the wood and extend about Y4 in.
on the back. This procedure is followed
until all the lines of the pattern are com-
pleted, after which the projecting ends are
clinched as shown in Fig. 4 by turning the
picture face down on a soft-pine block and
hammering the wire down in the direction
of the grain.
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Holiday Tray Adds to Christmas Decorations

Although intended especially for serving guests
during the holiday seasen, this oppropriote
sleigh-shaped tray also can be filled with
fruit neatly arranged to pravide an oftractive
table centerpiece. ldentical sides of the sleigh
are clamped or tacked together while jigsaw-
ing them to shape, after which the battom,
back and dosh are assembled as indicated by
the datted lines in the lower detailed drawing.
Finishing consists of enameling the outside
white and trimming with red siripes, red
berries ond green holly leaves
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Flannel Gun-Cleaning Patch Cut
With Sharpened End of Tubing

Instead of tearing pieces from old rags
for cleaning the bore of your rifle, use
round flannel patches of the proper diam-
eter and avoid the danger t:rfp wedging the
cleaning rod in the barrel, which might
necessitate harsh measures to remove it.
To cut a supply of these paiches quickly,
first soak a square yard of cotton flannel
in water and iron it smoothly after it has
been stretched and dried. This tends to in-
crease the flannel's absorbing qualities for
oils or cleaning solvents. Then, fold or
stack several thicknesses of the material
on a smooth, hardwood block and punch
out the patches with a tool made by sharp-
ening the end of a length of tubing or pipe.
Patches 134 in. in dia., are correct for .30-
caliber bores, while 114-in. patches are

NOVEMEER, 1943

14" PLYWOOD OR
HARD-PRESSED
BOARD

right for cleaning 22-caliber firearms. For
best results, patches should fit the bore
snugly, requiring a firm pressure to push
them through, but they must not fit so
tightly as to have a tendency to bind or
stick.—Clyde Baker, Oakland, Calif.

Noninflammable Grease Remover

A guick-acting solution, which combines
the detergent action of scap with the
grease-dissolving ability of solvents, is
made by mixing rapidly together diglycol
oleate, 1 oz., and water, 1 oz. This mixture
is poured into another mixture consisting
of ﬂut}'i cellosolve, 1 oz, isopropyl alechol,
10 oz., and carbon tetrachloride, 14 oz,
while stirring. Before using this non-
inflammable solution, one should test its
action on the dye in the fabric as some
dves may be slightly affected by it.
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Checker Boards for Servicemen
Fold Into Small Packages

A group of volunteer workers of Gallup,
New Mexico, known as the “USO Troops-
in-Transit Project,” is distributing check-
ers and boards to servicemen in transit who
highly appreciate them as they can be fold-

into small packages and carried in the
pockets of their uniforms. The boards are
made by painting squares on oileloth, or
by utilizing oileloth already pr inted in
squares, and the checkers are made by
sawing off thin disks from old broomsticks
and mop handles, which are gathered by
the local children. Small cloth bags hav-
ing drawstrings to close them are made to
hold the checkers, which are dipped in
paint, a small nail being driven temporarily
into each checker to serve as a finger grip

* while dipping it.

—Mrs. P. J. Vidal, Gallup, N. Mex.

Maklng C-Clamps More Useful

Here are a cou-
ple of methods of
using C-clamps
that one home
workshop owner
found useful In
the first method, a
rectangular open-
ing is made in the
bench top to re-
ceive the clamp,
which is inserted
as shownat A, and
then turned at right angles as at B. "This
method provides a bench clamp for which
vou will find many uses. The second meth-
od consists of cutting a slot in the edge of
the bench top to receive the clamp as
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shown at C. This method provides a handy
arrangement which will be found wuseful
for holding small work when gluing it, or
for holding work when sawing it with a
coping saw, or while planing, etc.

—A. H. Waychoff, Phoenix, Ariz,

Pencil Erasers Are Used as Caps
To Cover Tire Valve Stems

If you are un~-  wwe sTem [T - Erasen
fortunate enough 5 3
to lose the dust ’

caps off of your
tires and cannot
obtain replace-
ments, pencil eras-
ers of the slip-on
type will make
good substitute
caps. These can be obtained at your local
drug or stationery store and are of suitable
diameter to slip snugly over the end of the
valve stems,

—James Viek, Church Road, Va.

Paper Punch Made From Spool

And a Small Bolt

For an occasional job of perforating pa-
per or light cardboard, a punch can be
made from a small bolt, a spring and an
empty thread spool. First, make a saw slot

. WASHER

FILED

TO
SLANT

SPRING
.SPOOL

a little more than halfway through the
spool near one end. Then, select a bolt of
a size to provide a smooth sliding fit
through the hole in the spool. File off one
end at a slant or bevel. Put a coil com-
pression spring under the bolt head and
insert the bolt into the spool. In use, slip
the paper to be punched into the saw slot
of the spool and push down the bolt.

—W. C. Wilhite, Carlinville, IlL

POPULAR MECHANICS



T T T
= RED POMPOM

-

| !at.a';k SHOES .

T ]

|| wrire sur 17\ |

|_I.

se tiebacks Tor
ul and "m-”l' will add & distinetv®
or draper'® . Afrer |
gsed boar

h-ln sr_lrE‘\H‘
i hg-reud spoeiE
Hote that

1 FLESH
| coLor

|
P 11 | FORAL —

| WALLP A

T t
15" SQUARES

Proper Care Will Greatly Increase Life of Bicycle Chains

Probably the chain is the most neglected
part of a bicyele, yet it should have fre-
guent attention. It must be cleaned at reg-
ular intervals, and oiled correctly. Most
chains have a connecling or snap link that
can be removed to take off the chain with-
out removing the rear wheel. However,
these links should not be pried apart with
a screwdriver or other similar tool. In-
stead the chain should be slackened and
grasped on each side of the link, after
which the latter is bent sideways gently,

NOVEMEER, 1943

causing the two connecting link pins to
approach each other. With the pins in this
position, the cover plate can be removed
with the index finger. After cleaning the
chain in kerosene, it should be lubricated
with a light-bodied oil, brushed on or ap-
plied with an oilcan to the upper edges of
the side plates. Then the chain should be
laid aside until the oil has penetrated the
pin=bushing joints. Graphite sticks, grease
or heavy oil should never be used on a
chain as they will not penetrate the joints.
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FRUIT ' CLOTH
BAG

FLAT-TYPE
CURTAIN ROD

The nuisance of having a cloth slip
After loundering a cloth belt, which musl be stretched from your fingers when straining juices
and held smeothly while crr'?r;ng. |'u|+ slip it over a or other ||'quidg info jors caon be aver-
shortened curtain rod of the telescoping type come by using a sack for this purpose

Before washing or dry-cleaning & gar-
maent, it's o good idea to sew around
any large stained areas so they can be
located easily when the cloth is wet

When remaving washing or cleaning directions from new
garments, it's good practice to keep them in a heavy
envelope glued te the lid of your clothes hamper

MEAT LODAF

WANXED PAPER
Ploce pieces of on old sponge in the
bottem of your flower pots to help re-

To simplify the task of lifting a meat loaf from the pan, tain meisture and d g won't have to
one housewife ploces a sirip of waxed paper in the warry obout walering plants so often
pon so that both ends extend aver the edges

94 POPULAR MECHANICS



PROBLEMS <7 —

LOGSE SUDING

MILK BOX

Fitted in a folse botom screwed fo a

box for holding milk bottles at the Two pigeonholes in a desk will serve os o lockbox for
bock door, o recessed pull-out panel personal popers If a sheet-metal cover of the type
makes an excellent place to hide keys shown is provided and fitted with a small padlack

OME HALF WHITE

OHE HALF

By painting half of & darning egg black
and .the other holf white you con do
mending with minimum. eyesirain, s
this provides a contrasting bockgreund

Time required to find a polish can and dauber in the
shoe-shining kit is reduced to & minimum by fostening
them together with a screw through the can lid

If the handle of your vegetable brush
is loose, just remove it, drive a brad
through the twisted shank "“Td then You'lll find this easily-constructed rock for mittens and
force the wooden handle back in placa gloves @ handy addition to your clothes closet as a
mere downward pull releases the pair desired
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Badges Worn on Coat Regularly
Without Damaging Lapel

CARDBOARD FINKED TO

CLOTH
COVERING

In lodges, conventions, etc., where badges
are worn regularly, pinning them in the
same position on a eoat lapel or pocket
soon tends to damage the material at these
places. However, this can be avoided by
attaching the badge to a cloth-covered
piece of cardboard that fits snugly in the
handkerchief pocket. Such a holder is
hardly noticeable and the badge can be left
attached to the cardboard permanently, if
desired—R, Boettinger, Englewood, N. J.

Substitute for Jack-O-Lantern

From Sack and Flashlight

By painting
faces on two sides
of a large paper
bag and slipping a
flashlight into the
mouth of the bag,
one boy made a
good substitute for
a pumpkin jack-
o-lantern. The bag
should be made of
thin paper for best
results. The two
faces should have different expreszions so
that you can change from one extreme to
the other merely by turning the bag.

Dash Signal Operated by Brake
Shows When Emergency Is On

If you sometimes forget to release the
emergency brake of your car before back-
ing out of the garage or pulling away from
a parking space, here's an easy way to hook
up a warning light to show when the brake
is on. First, secure a pushbutton switch of
the tvpe that opens the ecircuit when
pressed, mount this directly in front of the
emergency-brake lever so that the latter

a6

REVERSE

llT—-f\-- .
1

presses the button when the brakes are
released, and connect it to a small lamp
fitted in the dash. Then, wire this dash
signal through the ignition switch so that
it operates only when the latter is turned
on, thus avoiding unnecessary use of cur-
rent when the car is parked.

—Richard Shafer, Pasadena, Calif.

Blotter Attached to Check Book
Is Always at Hand

Instead of car-
Tying a separate
blotter to use
when writing
checks, I cut one
to fit the check
book and attached
it with cellulose
tape as shown. In
this way, the blot-
ter is always con-
veniently at hand

CELLULOSE TAPE
to take up excess ink without waiting for it

to dry, thus saving considerable time
where a number of checks are written.
—Paul Toomey, Bronx, N. Y.

How to Sharpen Common Pencil
To Strengthen the Lead

The point of a regular pencil can be pre-
vented from breaking easily when used on
rough wood by shaping the point as shown.
This method provides much stronger sup-
port for the lead than when the wooden
part of the pencil is tapered more. If a
sharp knife is not handy, a chisel can be
used to advantage. In some cases, a coarse
file is handy for shaping the point.

—J. Modroch, Danbury, Conn.

SEHAPED
COMVER

COARSE FILE
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CARD TABLE

THIS folding card table is carried like a
suitcase and has space inside to hold
several decks of cards, pencils, paper and
even a set of poker chips—or a tablecloth
for oceasions when you wish to use the ta-
ble for picnics. Also, the table can be ad-
justed for use as an inclined drawing board.
The legs and hardware of an old card
table are used so that all vou have to make
is a new top, which consists of two equal
Eg.rts to be hinged together. The rails must
wider than the thickness of the legs and
the rail edges are rabbeted to take plywood
or hard-pressed board, which is glued in
place. Two of the legs—one in each part of
the table—are set in from the corners, so
that the pair in each hall will lie side by
zide when folded. To provide support for
the legs that are set in, the braces of these
legs are serewed to wood blocks glued to
the underside of the top. A friction clasp is
provided to hold the halves of the top to-
gether when it is carried.

LEG BRACES FASTEWN TO WOOD BLOCKS
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LEGS AMD HARDWARE USED FROM QLD TABLE
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Micrometer Aids in Estimating
Number of Labels on Hand

As it is often advisable to compare thick-
ness of paper stock and check the number
of labels, letterheads, ete., when purchas-
ing such items, I have found a micrometer
especially handy for doing this guickly.
For example, the micrometer shows a label
to be 0055 in. thick. By measuring the
stack with an ordinary ruler, the number
of labels in it can be estimated easily if they
are printed on the same stock, as 3.5 in.
will equal approximately one thousand
labels.—Frank Shore, New York City.

Two Leads Held in Pencil Eraser
To Draw Double Parallel Lines

When you have oceasion to draw a num-
ber of narrow-spaced parallel lines, the job
can be done rapidly by using the eraser
end of a pencil to hold a couple of leads.
The eraser is grooved at the sides, the leads
placed in the grooves and the assembly
slipped into the eraser ferrule, leaving the

ends of the leads projecting a suitable dis-
tance. Cutting several grooves of different
spacing will enable vou to vary the spacing
of the lines as desired.

Pocket Stitched to Hold Rule

After losing
several folding-
type rules because
they could slip out
of his averalls
pocket easily, one
carpenter had a
portion of the
pocket stitched
shut as shown.
This reduced the
size of the pocket
at the center to

ovide a snug fit
or the rule, leaving the top with full open-
ing so the rule could be inserted quickly.

Large Gate Posts Braced Easily
With Old Connecting Rods

W Invisible brac-

ing for steel posts
of a yvard gate can
be had by anchor-
ing them through
discarded auto
connecting rods,
which are buried
in the ground. The
rods should be just
a few inches un-
der the surface
and should be lo-
cated parallel with
the fence. Two or three coats of paint ap-
plied to the rods before putting them in the
ground will help prolong their life.

Glass Beads Provide Bearings
For Model Airplanes

If you wish the
wooden propeller
of a model air-
plane to run free-
ly, use a couple of
glass beads as
bearings. These
are inserted into a
hole in the center
of the propeller
with a press fit as
indicated. A pin
will serve nicely
as a propeller
shaft, and should be of a size to fit the holes
in the beads with very little play.

L CONMECTING
RO05
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Simple Methods

MODEL-AIRPLANE CEMEMT SEALS AND PROTECTS
THREAD BINDINGS ON CASTING FLIES

A little time spent occasionally on caring
for your fishing equipment will be well
worth while in making it last longer and
give the best of satisfaction, especially on
tackle that is difficult or expensive to re-
place. For example, your valued feathered
baits will be less likely to disintegrate if a
film of model-airplane cement is kept on
the threads that bind the feathers, Fig. 1.
This treatment also is good protection for
the wrapping on gutted hooks. Another
thing to keep in mind is the care of your
casting rods. One of the most common
causes of damage to tubular steel rods is
rust inside them, On all rods of this type,
except the telescoping ones, rust can be
effectively checked by coating them inside
with a film of linseed oil. On rods of open-
end construction, the application is simple,
Just hold your finger over the lower end
while oil is poured in at the upper end to
fill the rod as in Fig. 2. Then, by standing
the rod up to drain, the interior will be
completely coated and fully protected.
Servicing the one-piece tubular steel rods
is not quite so easy, but they can be pro-
tected by drilling a tiny hole through the
side at a joint for the introduction of oil.
After the inside surfaces have been coated
thoroughly with oil, the hole should he
plugged with solder. For preserving your

of Preserving Fishing Tackle

USE OF LIMSEED OAIL INSIDE TUBULAR SECTIONS
OF RODS WILL CHECK RUST

. AUTO TOUCH-UP EMAMEL IN BRIGHT COLORS IS
(3) IDEAL FOR REFINISHING PLUGS

casting plugs, you will find auto touch-up
enamels handy, Fig. 3. These are available,
in many colors, at most auto-parts stores.

Baseball Clogging Basement Drain Removed Easily With Corkscrew

When a floor drain near the laundry tubs
in my basement became clogged, I tried to
remove the obstruction with a long flexible
spring, as I was quite sure that the stop-
page was due to a baseball which had rolled
into the drain. Although the pointed spring
prong seemed to reach the ball, this only
caused it to turn, as the prong did not pierce
the cover enough to get a firm grip on it.
To solve this problem, I soldered a cork-
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serew onto the end of the flexible spring
and with this improvised tool removed
the ball in ten minutes.

—Wm. A. Winters, Sr., Milwaukee, Wis.

{[If vou have trouble slipping a new wind-
shield glass into the rubber weatherstrips
when replacing a broken one, just squirt
a little liguid soap into the weatherstrip
grooves to serve as a lubricant,
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TO SUIT AGE
OF CHILD

BULLET-TYFE
CATCH
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N SMALL homes and
apartments where it is im-
possible to furnish a room for
the child, this combination
bed and chest will be of real
wvalue, as it serves as a com-
fortable bed at night and pro-
vides storage space for extra
blankets, toys and other
household items. In daytime,
removing the railings and
covering the chest with an ap-
propriate drapery converts it
into a useful couch. If made
higher than shown in Fig. 1,
the railings ecan be removed
and set up separately to form
a child's play pen. When used
in this way, however, a Aoor
for the pen must be assemhbled
and drilled for pegs to keep
the railings in place,

Before assembling the
frame, have the springs at
hand so they can be measured,
as the exact size of the chest
depends upon these dimen-
sions. Corners of the frame
are dovetailed and glued, with
triangular blocks glued and
screwed to the underside of
the top members at each cor-
ner to support the springs.
Note that the ends of the chest
are built up of tongue-and-
groove stock, glued and
serewed to the frame. To im-
prove the appearance, the
outer edges of these boards
are rounded at the top.

Note that the chest is fitted
with a partition whieh is
curved at the top to prevent
the springs hitting it when they are pressed
down by weight of a person sitting or lying
on them. Railings are assembled quickly
by clamping the upper and lower members
together and drilling them both at the same
time. The holes should be just large enough
to provide a sliding fit for the dowels, these
being held in place by glue and small fin-
ishing nails driven in from the sides. To
prevent shifting of the railings, tapered
pegs are fitted in the lower members to cor-
respond with holes drilled at the top of the
chest frame as shown in Fig. 2. End railings
are also fitted with pegs which slip into
holes drilled in the side railings. Hooks
and serew eyes lock the railings together.
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Doors are hung with hinges having re-
movable pins for convenience in detaching
them, in case the edges need planing to
malke them fit accurately. A stop block at
the top and bullet-type catches in the bot-
tom rail hold the doors shut. Or, you can
fit them with elbow catches and cabinet
latches, if desired. Although the bed is
somewhat higher than eribs in general, this
gives the advantages of adding to the stor-
age space, Fig. 3, and facilitating making
the bed with a minimum of stooping for the
housewife. Low railings are also a conven-
ience where the bed is made without re-
moving them. Decalcomania transfers are
applied in the center of each door.
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Bottom Edge of Door Inspected
By Usmg Small M:rmr

POCKET
MIRROR

If a door binds and you suspect it is
caused by moisture penetrating the bot-
tom edge because it has not been painted,
you can make sure without removing the
door by using a mirror to look at the edge
as shown, The mirror is also ideal when
fitting a door to see where it should be
planed to prevent dragging.

Inexpensive Set of Dowel Markers
Assures Neat Joints

A handy set of dowel markers, which
eliminate considerable measuring to fit
doweled joints accurately, can be made in
a few minutes by careful]y fitting short
dowels of various sizes with nails having
sharpened pmnts In doing this, it's a good

idea to drill guide holes slightly undersize
through the dowels to assure accurate cen-
tering of the nails and prevent them from
splitting the wood. To center-mark the
short dowels quickly, just drill holes, cor-
responding in diameter with the dowels,
through a block of wood, tap the dowels
in them and use the drill points for mark-
ing the ends az shown in the lower detailed
drawing. Some sanding of the dowel sides
will facilitate inserting and removing the
markers, as stock dowels usually fit snugly
in holes for which they are made.

Easy Way to Install Heavy Springs

After removing a strong coil spring from
a restricted place, I found that it was im-
possible to replace because there was in-
sufficient space to stretch it to reach the
squc-rtS either by
ling or by
means of leverage,
After trying vari-
ous methods, I
measured the dis-
tance between the
two supports that
held the spring.
Then Iclamped
one end of the
spring in a vise
and stretehed it to
the desired length
by means of a le-
ver as indicated. While holding the spring
in this position, nails were inserted be=-
tween the coils to keep it extended. In this
way the spring was hooked on its supports
easily, after which a slight pull sideways
from the center of the spring permitted
the nails to be removed.
—I. H. Gaskin, Watertown, Mass,

Ends of Building-Trim Patches
Cut at Angle for Good Fit

When yvou patch
corner hoards and
trim on buildings,
cut the joining
ends at an angle as
shown, instead of
sqhual Ely ACTOSS,

e angle cut
makes a neater fit
of the patch piece.
Paint the ends of
the joining parts
before nailing
them in place so
that water run-
ning down the
corner board will drain away instead of
soaking into the end grain of the wood.

. - =
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/vowl&f MATCH BOXES

You con use plywood scrops or
solid stock for these boxes,
which are mostly jigsaw proj-
ects. Each hos o sandpaper
striking surfoce on the hottom,
and is loaded by inserting a box
of matches inside it and then
pulling off the cover
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Squaring Tapered Wood Column

For Accurate Sawing

The next time you have to fit a tapered
column, such as those commonly used on
porches, try this method of sguaring the
ends for accurate sawing. First, place your
carpenter’s square on one edge of the col-
umn as shown and make a dot at points B
and D, Next, reverse the sguare to the
opposite edge as indicated by the dotted
lines and mark point A. Then, halfway
between points A and B, mark position C,
and draw a straight line from C to D. Fol-
low this same procedure on all sides.

Bent Pins Provide Spring Clamps
To Hold Model Parts

To hold small
parts in model
work for gluing or
assembling, one
modelmaker uses
large pins. These
are bent so that
the heads will
press on the pieces
to be held when
points are stuck in
the bench.

Valve Leather Catches Cuttings
While Threading Pump Rod

If it is neces-
7N

sary to recut the

thﬁeadi;.iﬂ on tﬂ pump ({| O

rod while the pipe \

and rod are still J}\\‘\‘“:j _ o
suspended in a ol

THREAD

well, there is al- '
 CUTTINGS

ways the possibil-
ity of thread cut-
tings dropping in-
to the pipe and
eventually injur-
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ing the cylinder valves. To avoid this, one
Elumher made a simple cover for the pipe
y cutting the flap from a discarded valve
leather and enlarging the center hole so
that it fits snugly over the rod as shown.

Sandpaper Is Locked on Drum
Without Leaving Bump
Turned from a
piece of straight- | Pa
grained maple,
this handy sand-
ing drum is fitted
with a triangular-
shaped wedge
which locks the
ends of sandpaper
strips in place and
eliminates the
usual bump at this point. To cut the wedge
opening, just drill two small holes at the
inside corners and remove the piece with
a jigsaw. Then drive tapered pieces of
metal under the wedge to tighten and force
it against the sandpaper ends as shown.
—Harold Bulmore, Newfane, N. Y.

Danger in Cleaning Auto Motor
To Be Avoided

Before using inflammable solvents and
ordinary paintbrushes to remove dirt and
grease from a ear motor, always disconnect
the battery leads. This eliminates one dan-
ger of serious fires when doing such work,
especially where brushes are used that
have metal bands around them, as these
might cause a short circuit accidentally and
ignite the solvent—L. C. Fry, Atlanta, Ga.

Food Grinder Serves as Clamp
When Gluing Small Parts

When several
small pieces of
wood are being
glued together and
regular clamps are
not readily awvail-
able, it is often
difficult to apply
adeguate pressure
on the pieces
while the glue
dries. However, if
an ordinary food
grinder is at hand,
the clamp on it can
be used for the
purpose. It's best
to dismantle the
grinder entirely so that the handle will not
interfere with screwing it onto the work.
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Coaster Has Sides and a Built-In Windshield
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SLOTTED

Iey winds will not sting your face when
you ride this coaster because it has a cel-
luloid windshield. And, instead of wearing
out the toes of your shoes in guiding it,
steering is done by means of two iron-shod
blocks, which are forced down through
slots to cause a drag that turns the coaster
to one side or the other. When both blocks
are forced down, they act as a brake. The

Keep Your Flashlight Clean to Get Maximum Battery Life

Keeping a flashlight in good working or-
der is important if vou are to get maximum
service from the battery. The cells are not
always at fault when a flashlight burns
dimly. There may be a resistance to the
passage of current caused by corrosion in
the switeh or other parts. Or, the trouble
may be caused by poor contact between the
cells. When this is the case, a metal disk,
preferably copper, placed between the eells
as indicated usually clears up the trouble.

f[To move a refrigerator easily, wet the
linoleum under it and rub on cake soap.

This will make the refrigerator slide easily.
NOVEMBER, 1943

STEERING- AMND-

She 3T K 48"
F——  DAK GUIDES

1]:

CEMTER GUIDE
RIVETED

side members are notched for two eross-
pieces at the forward end. The bottom of
the coaster is made of tempered hard-
pressed hoard glued and serewed to all
contacting surfaces. Three guide battens
keep the sled on a straight course, the cen-
ter one being riveted to the bottom, the
outer two attached with screws driven
through the bottom into the side members.



By Charles E. Troutt

UPHOLETERH’JG old living-room fur-
niture fo renew it and give it many
additional years of service requires only
a few inexpensive tools. You can cut the
new covering without worrying about it
fitting, as the original material, if removed
carefully, will provide a perfect pattern.
Other than the covering selected, there will
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be little new material needed, the old
springs, stuffing, webbing and burlap being
reused to cut down cost. In some cases,
however, additional stuffing such as hair,
moss, ﬁber, ete,, may be required. In all
cases, a small a.mnunt of layer cotton will
be needed. These items are available from
upholsterer's supply houses and most large
department stores and mail order houses.

For upholstering furniture successful-
ly, the following tools will be needed:
A pair of scissors, ice pick (used as a
regulator for shifting filling in stitched
edges), tack hammer, a dozen upholster-
er's pins, one T-in. curved upholsterer’s
needle and one smaller curved needle
(size from 3 to 5 in.). If the piece of
furniture to be recovered has a web base,
you will also need a webbing stretcher,
which can be purchased or made easily
in §our own shop. These tools are shown
in Fig. 3.

Removing old cover material: As this
will be used as a pattern for cutting the
new cover, it should be removed care-
fully. A screwdriver and wooden mallet
or hammer are satisfactory for this pur-
pose. In removing tacks, place the serew-
driver under the material, next to the
frame and against the tack as in Fig. 4.
A few light taps with the mallet, and the
tack is out. Do not pry the tacks out by
twisting the screwdriver, as this will
damage the wood. Label each piece of
the old cover as it is removed and make
any notes which might help you in fitting
the new cover. On some pieces of up-
‘holstered furniture, it is necessary that

POFULAR MECHANICS



TACK HAMMER

the arm covering be put on before
covering the back. Sometimes the
reverse is true. Note also whether
the back cover material is tacked to
the inside or front of the back leg.
If your divan has a piped back like
the one at the top of the epposite
page, the position of these pipes
should be marked on both the top
and bottom rails as the cover is taken off.
The burlap or other spring covering should
be removed also, as in most eases it is nec-
essary to straighten and retie the springs.
After all cover material and filling have
been removed, the frame should be exam-
ined for loose joints and repaired, using
glue, new dowels, corrugated fasteners,
hardwood corner blocks or other means to
strengthen it. Any exposed wooden parts
such as legs or top back rail in need of re-
finishing should be done at this time.
Repairing web base: If your furniture
has bar springs (springs mounted on metal
bars), examine these for loose nails. Bent
bars should be removed, straightened and
renailed. If the piece has a web hase, check
for sagged webbing., In case this needs
repairing, first remove the tacks from one
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end of a piece of webbing. Then, pin a
piece of this material to the loose end, mak-
ing the lap the length of the piece turned
over on the old webbing as in Fig. 1. This
extira piece (about 12 in. long) is pinned to
the old webbing to facilitate the use of a
webbing stretcher as shown in Fig. 2. If
the webbing is too frayed -for the pins to
hold sufficiently, it may be necessary to
clamp two hardwood blocks over the joint
and draw them up tightly with a C-clamp.
Stretch one piece at a time and tack with
four or five tacks (6-oz. size). Remove the
extra piece of webbing, fold back the end
of the piece you have stretched and tack
with an additional six or eight larger tacks
(12-0z. size). If new jute webbing is not
available, a heavy cotton webbing will be
entirely satisfactory in the event you pre-
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fer to renew the old webbing completely.
MNew webbing is laced as shown in Fig. T,
then pulled taut with a stretcher held as
shown in Fig. 5.

Retying springs: Many times a new up-
holstery job is necessary because the
springs have shifted their position with use.
Far this reason, the springs should be fas-
tened securely to the webbing in the man=
ner shown in Fig, 6. Fasten each spring in
four places, using regular upholsterer's
stitching twine. At each point of fastening,
tie a good knot on the bottom, If a spring
is merely sewed round and round, it will
shift in the event the twine breaks at a
later date. Proper tying down of springs is
a large factor in both the comfort and long-
wearing qualities of an uphelstery job.
Detailed procedure for this important op=
eration is shown in Figs. 9 to 12 inclusive.
MNote in Fig. 11 that the twine is tacked to
the back rail first and tied to the near side
of the rear spring ahout two coils down
from the top. Note alzo that the springs are
tilted slightly toward the back as they are
tied so that when the springs are pressed
down to the proper height, Fig. 12, they
will be pulled into an upright position. The
twine is looped (not tied) around the front
spring as shown in Fig. 10 and anchored 1o
a large-headed tack driven into the rail
The looping permits shifting the spring into
an upright position, after which the twine
is carried up over the top coil to which it
is tied and then carried back across the top
for a distance of two or three springs where
it is finally tied (study Fig. 8). Now, a
second twine is run back up through the
front spring parallel to the first piece which
was only looped, but this time tying the
spring. This step is shown completed fo
the left in Fig. 10. The proper method of
knotting the twine is shown in Fig. 8.
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@ CORRECT WAY TO SEW WELT CORD TO CUSHION TOP
AND BORDER

Each row of springs is tied from back to
front first, then from side to side and final-
1y, diagonally as in Fig. 9. Note that the
twine is tied to every piece of twine which
it crosses between springs, in addition to
being tied at every point where a spring is
touched. Tying the edge wire to the front
row of springs with stitching twine is done
as shown in Fig. 13. Springs in the back
are treated in the same manner as those
in the seat, except for the edge wire, which
is omitted.

You are now ready to cover the springs
with burlap. If there are any holes in the
old piece, they can be patched with mate-
rial from a burlap bag. In the event the
burlap is not in condition to use again, it
can be replaced with Osnaburg or denim,
which are entirely satisfactory as substi-
tutez. Cover the bottom springs first. Next,

“RAMMING BOX™ OF
CORRUGATED CARDBOARD

1" GREATER THAM
WIDTH OF INMER SPRING
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cover the back springs, tacking the cover
to the bottom rail first, then to the top rail,
beginning near the center as in Fig. 14.

Re-covering the cushions: At this point,
the cushions should be re-covered, as they
will be used later to determine the amount
of stuffing needed for the arms and back,
which are filled out to the cushions. By
using the old cushion covers for patterns,
cutting new ones is a simple procedure.
You will, of course, have to use new welt
cords, A welt cord is made by covering a
heavy cord with top cover material and
stitching on a machine close to the cord as
shown at A in Fig. 15. A half foot, which
is standard equipment on most home sew-
ing machines, is used in the stitching, A
piece of material 13§ in. wide is sufficient
to cover the cord and allow for sewing to
the cushion on three sides. Detail B shows
how the top and border pieces are held for
stitching to the welt which conceals the
raw edges when the cover is turned inside
out as at C.

Some new colton is necessary in cover-
ing the spring units, Fig. 16, as old cotton
is usually packed and lumpy., Smooth out
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the lumps in the old cotton and
tear off even with the edge of the
spring unit. Then, wrap the unit
in a layer of new cotton, letting
this layer project over the edge
as in Fig. 17. One layer of new
cotton is sufficient where old cot-
ton is also used. To slip this unit
ints the cushion cover without
displacing the cotton laver re-
guires a stuffing jig like the one
shown in Fig. 18. This jig con-
sists of a ram and a box in which
the cotton-covered spring unit is
placed, after which the cushion cover is
pulled over it. The ram is used as in Fig. 19
to hold the filling in place while the box is
being withdrawn. The open end, which
should be at the back of the cushion, is
hand sewn.

Stitching the roll edge: If you like, the

“old roll edge can be used. Any soft spots

should be regulated by inserting an ice
pick through the burlap and shifting

APPROXIMATE YARDAGE OF COVER MATERLAL REQUIRED

Kind of Furniture c":;-ﬂ:‘; ! Fiél;lgr: !-I:rFl:h -:-:n..
Wing thoie 1 % yords 5 yards
wiﬂﬂ chair Mone 7 a 4 an
Club chair 1 2y 5 o
Club chair Meona 5% " R

‘Wooden arm chair
Arm chair (seai u_nlr}

Mona 2 ¢ 1%
Mone T& ™ T

E B ZF I

Bowdoir chair 1 3h " 3
Bovdaolr chair Mone 4 " 2%
Loveseat z 12 " w."
Loveseot Mone 10 " &l "
Divan (49 1a B4-in. bock) 3 1% Qg M
Divon (80 to B4-in, back) MNone 10 r
3 piece suite 5 a2 " - R
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enough filling from other places to fill the
soft spot. This repulating should be done
as the roll is restitched. When restitch-
ing, start the needle in the front edge
pointing up and permit it to go behind
the edge wire. In returning the needle,
go in front of the edge wire as in Fig. 20.
Wind the twine around the needle as
shown and pull tight, Repeat this opera-
tion until yvou have covered the entire
front edge. If your job differs from this,
replace the front edge as it was originally.

Putting on the top front band: The top
front band consists of three pieces of the
new material with a welt cord sewed be-
tween them. The center piece of the front
band should be the same width as the
center cushion and should match the pat-
tern in the cushion material. Use your
old cover for a pattern,
Before attaching this
band to the divan or
chair as the case may be,
sew it to a piece of un-
der-cover material large
encugh to cover the seat
springs. Cut this piece
amply large, as it can be
trimmed after tacking.
Under-cover material,
which will be directly
under the cushions, can
be of denim. Or, you can
use service velour or sa-
teen, if desired. Pin the
completed front band to
the burlap to hold it in
place. Then, stitch the
back edge of the burlap
at the point where the
denim is joined, catching
under the springs wher-
ever possible. Use a

curved needle and stitching twine. Put an
even layer of cotton under this band, tear-
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ing it off even with the
front edge. Pull the band
down over this filling and
hand stitch beneath the
roll. A completely sewed
Enp band iz shown in Fig.

1+

Making the bottom
front band: Also made in
three pieces, the bottom
front band has a welt
cord sewed between each
piece and along the top
edge. This front band
should be cut fram the
cover material so that
the design will appear to
continue down from the
top band. Hand stitch
this to the top band as
in Fig. 21, running it
straight and using a blind
stitch, which is made by
first inserting the needle

through the top band, then through the in-
gide of the welt cord on the bottom band.
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When pulled tight, the stitch will not show
on the surface. After this second band is
attached at the top, turn the divan over on
its back and place a layer of cotton all the

way across under the d. Then pull the
cover material down smoothly over this
layver of cotton and tack underneath the
bottom rail. If there is a finished bottom
rail, tack the band to the top of the mold-
ing, cover the edge with gimp and fasten
either with gimp tacks or antique nails.

When the front bands are finished, cover
the seat of the divan with a thin layer of
the old filling (hair, moss or fiber), stitch-
ing this to the burlap spring cover with
three rows of long stitches to held it in
place. After this is done, cover the filling
with a layer of cotton as in Fig, 22, Note
that the under-cover material is turned
back. Draw the under-cover material over
the filling evenly and tack to the back and
side rails. Do not use too much filling as
the seat should always be lower than the
front edge, otherwise you will be able to
see under the front cushions.

Covering the arms: Put the cushions in
place before covering the arms, as these
are stuffed out to meet the cushions. Fur-
niture having wide, flat arms such as shown
in Fig. 23, should have the edges built up
with roll edges to improve the appearance
and make the piece more comfortable. Cut
the cover material for the arms, using the
old pieces for patterns. If new cover ma-
terial is of a floral design, be sure the de-
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sign is in the center.
Tack the cover to the
bottom rail (over the
top of the seat cover),
using only a few tacks,
These tacks may have
to be removed to
make the pattern run
straight. Put plenty of
filling on the inside
and over the top to
give a nicely rounded
arm, stitching the fill-
ing to the burlap in
the same manner as
the filling was stitched
to the bottom. Large
tacks will hold the filling in place
on top of the arm, Pull the cover
material up over the inside of the
arm, tack it to the bottom of the
front post and then pull the ma-
terial tightly over the post at the
front edge and tack. Fig. 26
shows an arm properly filled.
Note the roll around the inside
edge of the post, Now tack the
cover to the front edge of the
post and pull the material tightly
t}alwi:_irlnli the bafl!: of the arrzhind tﬁck. Mold
the filling to the er attin
with the palm ofp ?Fur hanﬁ? hgafmg irg1
mind that the filling alwavz should follow
the contour of the arm. Begin this patting
process at the front and tack the cover un-
der the arm as vou go. Tack to the back
post on the side or edge. This operation
will depend on the manner in which your
divan or chair was upholstered originally.
Full the cover around the inside of the
front post, splitting where necessary to
make a smooth fit, and tack to the front of
the post as in Fig. 27. Pleat the material as
vou go around the top curve. The back
covering of the divan is usually put on be-
fore putting on the outside arm covers.
Covering the back: Ordinarily, the back
is in three pieces to match the design of the
cushions and front bands, a welt cord being
sewed between each of the panels. Turn
the divan on its back and put in a layer of
stuffing, stitching it to the burlap as you
did before. It is necessary to have more
filling in the back than was used in the
seat, and it is also necessary that you take
closer stitches. The back should be stuffed
out far enough to reach the cushions. Cov-
er this stuffing with a layer of cotton, let-
ting the cotton stick up far enough to pull
over the top of the back rail. Tack the cov-
er to the bottom rail first and proceed in
the same manner as you did with the arms,
tacking to the back side of the top rail and
to the back posts. If the piece has a piped
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back, it will be stuffed in the manner shown
in Fig. 25, stuffing one pipe at a time and
hand stitching it to the burlap.

Putting on the outside arm covers: The
outside arm covers come next. First, the
material is tacked to the rail directly under
the arm, Fig. 24, using a cardboard strip to
give a straight edge here when the material
is drawn down and tacked under the bot-
tom rail. Finally, re-cover the front post
panels and nail them on with 1%-in. brads,
cutting the heads off before driving them
in as in Fig, 28. Pull the cover material
over the headless nails by sticking an up-
holsterer’s pin into the material and lifting.

Putting on the outside back: Gimp tacks
can be used to apply the outside back cover
or it may be blind-sewed, using the same
stitch as was used in attaching the second
front band. Covering the bottom with
cambric completes the job.

Small Magnet Holds Oil Can Caps
Conveniently at Hand

You will not be
apt to miSp]aCE‘ TiM CLp

e caps from an  $OLDERED 5
oil can when re- i R
moving them if
yvou solder a metal
clip onto the can
top to hold a small
horseshoe magnet.
This provides a
convenient place
to store the ecaps |
where they will =
always be at hand,
even if the can is moved before replacing
them. In cages where cans of this type have
been used for transporting gasoline, they
should be cleaned thoroughly before sol-
dering the magnet holders in place.

Shade Spring Provides Binder
For Large Blueprints

If you have a
number of blue-
prints or large
sheets of paper
and want to keep
them together, an
ordinary roller-
shade spring will
serve as an excel-
lent binder which
can be attached in
a few minutes,
This is done by punching equally spaced
holes along one edge of the sheets and then
threading the spring through them by
turning it from one end.

—A. E. Ogren, Chicago.
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Nail Polish Brushes Are Handy
For Children to Paint With

Instead of discarding the small brushes
used in bottles of nail polish, save them for
the children to use as paintbrushes. They
can be washed in turpentine, They are
much easier for small children to manipu-
late than larger brushes, and the little
knobs on the ends are easy for small fin-
gers to grip.—Benj. Nielsen, Aurora, Nebr.

Adhesive Left by Masking Tape
Removed Easily From Work

Sometimes small patches of the adhesive
will remain on the work when masking
tape is pulled off. However, if a new strip
of tape is pressed adhesive down over the
patches they usually will adhere to it and
come off when the strip is removed.

PATCHES OF
TAPE REMAIMIMNG

/Z PARTS

COVERED WITH
NEW ADHESIVE

PARTS  ~ = .

HEres
ADHERE TO -~ ~=._
MEW PIECE OF TAPE



Speedy and Thorough Tool Oiling
With This Handy Oiler

To speed up the job of oiling hand tools
and, at the same time, make the job less
disagreeable, one carpenter carries a handy
oiler made from a length of 1-in. tubing
or pipe and oiled cotton waste. The tube
is packed with oiled waste, and in use, a
portion of the waste is pressed out the end
of the tube as shown.

Wedge Washer Locks Nut on Bolt

When using a
bolt where vibra-
tion is likely to
loosen the nut and
there are no lock
washers at hand,
make a wedge
washer by taper-
ing an ordinary
flat washer along
one side. When a
nut is driven down
on the tapered
washer, the bolt is twisted slightly to one
side so that the threads will hold securely.

Old Clocks Fitted With New Faces
By Photographic Process

The difficulty of obtaining new faces for
old clocks and the high cost char%ed by
commereial artists to paint special ones,
led one jeweler to use his photographic
equipment to solve the problem. This was
done by removing the hands from a new
clock so that a eloseup photograph could
be taken of the face, after which the nega-
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tive thus obtained was used to make en-
largements of any size desired. Only a few
minutes are required to fit and glue these
new faces onto old ones.

—Joseph Farkas, Jr., Chicago.

Tiny Wood Strips Bent Easily
Without Steaming

Thin wood strips
used in the con-
struction of tiny
models often can
be bent without
steaming if they
are scored as
shown with a roll-
er wheel made
from a binding-
post nut such as
those used on
small dry cells, 'O BEBENT
The nut should be slipped over a nail driv-
en into a wooden handle for easy operation.

Output of Generator Controlled
By a Heater Switch

If a car is used on short runs where fre-
quent stops are made, voltage and current
regulators sometimes reduce the charging
rate of the generator too soon. To prevent
this and keep the battery more fully
charged, a rheostat-type heater switch to
control the charging rate manually can be
connected to the generator field terminal
as shown in the wiring diagram. As most
generator field circuits are completed b
grounding the field terminal, the switch
cireuit should be from the field terminal,
terminal F' in the diagram, to the.gruund.
However, as some generators complete .the
cireuit by connecting the field terminal to
the main terminal of the generator, ter-
minal B, it may be necessary to complete
the switch circuit by wiring the switch to
both generator terminals as indicated by
the dotted line. Turning the switch to the
“on” position will give maximum output;
a settin
“off” wi

somewhere between “on' and
give a reduced output.

" GEMERATOR
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By C. E. Packer

N VERY motorist realizes that

— peak performance of his
motor plus sane, careful driving
are necessary for minimum gas
consumption, But, in these days
of reduced speeds and mileage,
keeping a motor at peak per-
formance may be expensive
and the labor shortage now evi-
dent in service work may make
it impossible to keep yvour mo-
tor at its best. However, there
are a number of things that any
car owner can do to “stretch”
hiz gasoline coupons. For ex-
ample, one motorist found that
it was an advantage to insulate the inside
of the hood and the outside of the crank-
case with thick felt building paper as shown
in Fig. 1, besides, of course, using a radia-
tor cover, to help keep the motor and oil
warm while the car was parked during
cold weather,

Adjusting ignition timing so that the
motor will “ping” under rapid acceleration
is another way that you can get maximum
power out of each drop of gas. This is done
by advancing the spark, Fig. 2, until you
hear a ping when the throttle is opened
quickly while traveling at the rate of 15
m.p.h. in high gear with the motor com-
pletely warmed to operating temperature.
Asg all modern tyvpes of earburetors have
three distinet jets that function at different
car speeds, closing two of them often re-
sults in an appreciable saving of gasoline.
There is a low-speed jet, which handles the

=
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@ DROP OF SOLDER

car up to speeds ranging from 25 or 30
m.p.h., a high-speed jet that operates at
higher speeds, and a power jet located at
the bottom of the accelerator well, which
functions when accelerating, and also con-
tributes to speed performance. By closing
the latter two jets with a drop of solder on
each one, Fig. 4, only the low-speed jet is
left to function. If this is done, and there
is no outlet from the accelerator well, the
pump arm must be disconnected asin Fig. 3.

One of the most common causes of lost
power and wasted gas is accumulated for-
mations of sludge and carbon in a motor
that iz not being operated fast enough, far
enough, or hot enough to burn them away.
Changing the oil filter more frequently
than is recommended for normal driving
conditions will help to avoid sludge and
carbon formations. A filter that is capable
of picking up all sludge and foreign matter
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BEGIMS WARMING
UP HERE

will, in addition to reducing engine wear,
help to keep the piston rings free in their
grooves. When rings stick, considerable
gasoline is wasted through “blowby"—
gases from the fuel charge passing between
the rings and ecylinder walls. However,
“hlowby” may be caused also by the cool-
ing system. Unless this functions correctly,
some cylinders may become hotter than
others, or the temperature may wvary at
different locations on the same eylinder.
This results in unequal expansion of the
metal with consequent rapid wear on the
eylinder walls and piston rings, which in
turn causes “blowby.” The cooling system
should be flushed at least twice a year; the
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radiator and motor block being done
separately and in the direction op-
posite to the direction that water
circulates in the system as indicated
in Figs. 6 and 7. Fig. 5 shows what
happens when rust, dirt and grease
are allowed to accumulate and
harden in the motor block.

The thermaostat in the cooling sys-
tem indirectly affects gas consump-
tion. Its function is to make the
motor reach operating temperature
as quickly as possible and keep it there.
The thermostat does this by preventing
circulation of water through the radiator
until motor-operating temperature is
reached, and thereafter controlling the
amount of water that passes into the radia-
tor., A simple check for the thermostat is
to feel the block as the motor warms up.
Heat should be noticed first at the rear of
the block and then at the front as in Fig. 8.
However, there should be no indication
of heat in the radiator until the block has
become reasonably hot. If the radiator
warms up at the same time as the rear por-
tion of the motor, the thermostat is faulty.
Alsp, if the radiator shows no sign of warm-
ing up even after the block has become
hot, the thermostat is not operating, neces-
sitating replacement,

Be sure to keep the motor in good con-
dition so that there will be no necessity for
using an excessively rich fuel mixture, as
for instanece, when air leaks through a loose
manifold, Fig. 9, between a carburetor and
the base on which it is mounted or along
the throttle shaft. These conditions neces-
sitate a rich mixture to keep the motor
from dying at slow speed. In such cases
repairs should be made so that the car-
buretor can be adjusted to conserve gaso-
line. Similarly, worn intake-valve guides
are gas wasters. Air enters around the
cuides, Fig. 11, making it necessary to en-
rich the fuel mixture. To make matters
worse, oil is drawn up around the guides,
resulting in excessive carbon formations
inside the motor as well as a waste of oil.
Carbon reduces the size of combustion
chambers and restriets exhaust-gas pas-
sages, with the result that there is exces-
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sive fuel consumption. weapp=
This is especially true /
when the carbon accu-
mulations are in the
muffler, tail and exhaust
pipes as it is impossible
to burn fuel economi-
cally in a motor where
there is back pressure
due to a clogged exhaust

ipe.
pﬁne of the most de-
ceptive causes of lost
power, with its resulting
fuel waste, is a slipping
clutch. A test for this
is to drive at 20 m.ph., then apply the
brakes while the accelerator is, pressed
down. A clutch that holds will slow down
the motor as the brakes are applied. Both
the clutch pedal and brake pedal should
have a free travel of an inch or so; other-
wise the clutch may slip or the brakes may
drag. It is good practice to remove the
brake drums at least once a year and lu-
bricate the moving parts of the brakez as
shown in Figs. 10 and 12. And, in connec-
tion with the chassis, don’t overlook heavy
oil in the transmission and differential.
Under present-day low speed and mileage,
vou can safely use light lubricants and thus
reduce the lubricant drag on the motor to
a minimum,

As a fuel pump is designed for general

operation through the entire speed range
of the car, it is possible to effect a gas sav-

ing by altering the pump when the car is
driven at 35 m.p.h. or less. On examining
the pump, you will notice that the fuel
chamber is loaded by direect foree of the
cam shaft, but that delivery of gasoline to
the carburetor is dependent on a spring
pressure against the pump diaphragm. By
removing one turn from the spring, as in-
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OF SPRING
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dicated in Fig. 13, fuel pressure is reduced
slightly to a point where the gasoline does
not surge but will flow with less force into
the carburetor. It is this surging of the
fuel into the carburetor that eauses a sud-
den rise in float-chamber level, which in
turn results in a rich mixture,
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Rifle Cleaning Rod Removes Dirt
From Kemsene Cooking Stove

FEE[:I PIPE

N
T

CLOTH £
swas “pz{)

// /’ RIFLE

LCLEAMING ROD

= g ]

If the feed pipe of your kitchen oil stove
becomes elogged, you can avoid tipping it
or using other cumbersome methods of
cleaning the pipe by simply using an ordi-
nary rifle eleaning for the purpose.
Just put a strip of cloth through the eye
of the rod and insert the latter into
pipe to loosen and remove the sediment.

Hanger to Dry Rayon Stockings

As rayon stoek-
ings require from
24 to 48 hrs. to dry,
a pair of wire
holders like the
one shown will
srﬁead the tops,
which are heavier
and take longer to
dry, so that the
stockings dry uni-
formly. The hang-
ers can be made from wire coat hangers,
bent to the shape indicated.

—DMrs. Carl Forsgren, Seattle, Wash.

Better Success With Tree Grafts

In many cases of
unsuccessful cleft
grafting of trees 1
have found that
the trouble was
due to the bark
being torn where
the tree stock was
split to receive the
scion. To avoid
this injury, pro-
ceed in the wusual
way, but before
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MARK WITH

CUT BARK
On 2 SIDES
WHERE SPLIT
WILL COME

making the split in the center of the tree
stock, cut eleanly through the bark on both
sides with a sharp knife, making the cuts
as far down the stock as the split is to
extend. This will cause the bark to part
cleanly without tearing when the split is
made.—C. S. Marshall, Baptistown, N. J.

Cup Caster Prevents Creeping
Of Washmg Machme

Any tendency
of a washing ma-
chine to ereep to-
ward the drain
when operating it
in the basement,
can be prevented
by putting a caster
cup under one leg
of the machine.
The cup should be
used under the leg on the high side of the
floor. If the cup is put under any of the
other legs, there will be a tendency of the
high side of the machine to swing around.

Insl:allmg Heater Hose Easily
e The job of in-
N[«

stalling an auto-
heater hose can be
| simplified if t he
s of the hose
HOSE

T:LTIE -;:'- are beveled as
=1 ] shown., Bevelin
L — “hearen  allows the end o

5 S the hose to stretch

so that it can be
pushed over the
heater connections easily. Being sure that
the connections are smooth and free of cor-
rosion also will simplify the job.

Screen Wire Better Than Paper
For Magnet Shield

When a Shget of
r is used as a
Ehaﬁd to remove
tacks, brads and
other small arti-
cles picked up
with a magnet, the
paper insulates
the magnet so that
its strength is
somewhat re- MAGNET
duced. To over-
come this and ae-

o
complish th

€ same
results, use a folded piece of screen wire
instead of paper. The wire will increase
the gathering area of the magnet without
reducing its strength materially,
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“Bowknot” Window Cornice and Wall Brackets

[ o

HOLES 1IN CORMICE FIT

OVER PIMS DRIVEN 14 TRIM

Flanked by matching flower hrackets on
the wall, this bowknot cornice hoard is ef-
fective in dressing up a window. After
making patterns by drawing the designs on
paper ruled in l-in. squares, jigsaw the

cornice board to shape from 1%-in. stock
and fit it with endpieces and a top, Outline
the bowlmnot with a paint that contrasts
with the finish of the board. Use 14-in,
stock for the wall brackets also.

Hand Punch Fitted With Guide to Space Holes Uniformly

Spacing holes at a uniform distance from
the edge of paper, cardboard or leather
strips will be a simple matter if your hand
punch is fitted with a guide of the type
shown. It consists of two metal pieces
drilled near the ends to accommodate small
bolts, which hold the guide in place after
it has been slipped over one of the punch
jaws and tightened in the desired position.

{[If a scrap of paper sticks to vour table
top or other varnished surface, put a few
drops of oil on the paper. Let it stand for
several minutes, then rub gently with a
soft cloth, This will remove the paper eas-
ily without damaging the finished surface,
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 ANIMAL
PHOTOS

must apply some of the same rules that are
necessary in getting good photos of people.
Many a photographer takes his shots
straight from the shoulder, so to speak,
which is a mistake since one of the first
requirements in getting good animal pho-
tos is to hold the camera down far
enough so that the lens will be at or
below the eye level of the subject being
photographed. To illustrate the im-
portance of this, suppose that you are
going out for an unusual photo of a
dog, and you find a small, likely sub-
ject being taken out on a leash. If you
were to hold the camera at a height of
about 5 ft. the resulting picture could
be entitled “man with deg,” but by
holding the camera about 5 in. or so
above the ground, at or below the eye
level of the dog, you would have the
opposite effect, and it could be entitled
“dog with man." In the first instance
the dog would be subordinated but in
the latter case the dog would be the
center of interest and the man would
be subordinated in importance, When
taking a picture of a flock of turkeys,
a low position of the camera is just as
important. On the average turkey farm

By Frod G Korth Tommsmstin sios i
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where the birds are kept behind a
fence, amateur photographers often
step up and take a picture of the
flock from the top of the fence. The
result is similar to Fig. 6, which is
not an interesting, effective photo,
The way to get a good photo is to
hold the camera as low as the grass
will permit, being sure that there
is no fence wire in front of the lens,
and being as close to the flock as is
possible, because a closeup photo
showing a few birds of the flock is
much more effective than a photo of
a whole flock taken from a greater
distance. The result of such a close-
up picture is shown in Fig. 5.
Besides the position of the cam-
era, the photographer must decide
whether a closeup study of an ani-
mal itself is desired, or whether the
photo is to stress the charaeteristic
activity of the animal in its environ-
ment. Figs. 1to 4 inclusive show the
first purpose—treating the animals
as individuals—while Figs, 5, T and
9 illustrate pictures of birds and an-
imals in their natural surroundings.
Usually a pet may be taken closeup
with a greater degree of isolation
than is possible in the case of barnyvard
animals or wild animals, A little thought
concerning the natural instinets, habits and
reactions of animals will help to get pic-
tures of unusual interest. For instance, a
lost fawn misses its mother, wants to be fed
and will suck anybody's finger, which led
the photographer to take the photo shown
in Fig. 8. In this case the boy was made to

sit down to prevent dwarfing the fawn,
which would result if he were standing.
Fig. 1 shows two Scottie pups placed in a
basket, which was used for two reasons:
to keep the pups from running away and
looking in different directions, and also to
minimize their size. In addition to this, the
basket served to provide contrast against
their dark fur. In Fig. 3 a kitten was held
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in two hands which gives a clue to its size,
brings out the pet angle and also enables the
photographer to keep the kitten in focus and
in the desired position. Larger animals cannot
be confined in this way without introducing
the element of restraint. To give them the air
of independence they should be photographed
without being held or confined unless such
angles as their friendliness and devotion to
people are to be emphasized. Cats and kittens,
left free to run and jump around, are extreme-
ly difficult to photograph in interesting poses.
Only dogs, generally, can be made to remain
in a desired position. In Fig. 9, the hog was
lured to assume the position shown momen-
tarily, which gave the photographer an oppor-
tunity to shoot the picture. As exposures must
be short when taking animal pictures, flash-
bulbs, if obtainable, are best to produce high-
lights and reflections on animals having dark
fur, and birds having dark feathers. Photo-
flood lamps are next best for illumination if
the pictures are taken indoors.
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Movable Eyes Change Expression of Portrait

PUPILS
GLUED TO
WHITE PAPER
23X Y
OPEMING

14" 50
OPEMING

You can have a lot of fun with a portrait
by removing the pupils and white portions
of the eves carefully with a razor blade and
mounting the pupils on a piece of white or
light gray paper glued to cardboard so they
can be moved when holding the photo in
one hand. The paper to which the pupils
are glued should match the sheen of the
photo as much as possible, preferably the
same paper. The only other materials
needed are two pieces of cardboard with
openings cut in the center of them as indi-

cated. When glued io-
gether, these provide a
stiff backing for the photo
and they also hold the
cardboard on which the
pupils are glued in place. After the glue
has dried thoroughly, edges of the backing
can be trimmed neatly to conceal it. Or,
you can improve the appearance of the
%01 trait by fitting it in an attractive frame.

he index finger only is required to move
the eyes while holding the photo.

Nail Polis t‘ures uzzv Edges of Paper Printing Masks

A little nail polish used on the edges will
make a paper printing mask smooth so it

PHOTO-PRINT
_ MASK
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will leave clean, sharp edges on the prints.
Draw the polish brush firmly against the
edges, in one direction, to press down and
anchor any loose fibers,

Scoop Impmwsed me Old Film

Sheets of old
film are handy to
use as improvised
scoops for weigh-
ing out chemicals
in the darkroom.
Two corners of a
film are fastened "
together wlth a paper clip to form a scoop,
which ean be usen‘f once and discarded or
saved for future use.
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Nonspilling Photographic Tray
Made Entirely of Wood

T —

Wy X 107X 12
SR PLYWOOD
= 34" DOWEL, DRILLED

Concave sides that reverse the surge of
the liguid and direct it back toward the
center, prevent splashing and spilling of
solutions while this wooden photographic
tray is being rocked. Plywood or hard-
pressed board is used for the bottom, while
the sides are shaped from 3§-in. solid stocl.
Plastic glue and nails are used to fasten
the parts together, A hollow dowel in one
corner, which is plugged with a cork while
the tray is in use, makes it easy to pour the
solution back into a bottle, Coat the en-
tire tray with waterproof glue mixed to
the consistency of thick cream, applying a
second coat when the first becomes tacky.
A half-dowel cleat tacked to the bottom,
diagonally across one corner, keeps prints
from sticking to the bottom.

—Edwin M. Love, Monterey Park, Calif.

Print Paper Identified in Dark

Different grades
of sensitized paper
will be easy to dis-
tinguish without
turning on a
bright light if each
box is marked
with paper staples.
The different
boxes can be rec-

ognized instantly by running a finger over
the staples, using any simple code, such as
one staple for No. 1 paper, two staples for
No. 2, and more staples for other grades.
Location of the staples on the box can be
used to indicate different surfaces.

Permanent Titles on Photos

White titles on dark portions of photo-
graphs can be made a permanent part of
the print by this simple trick. Fill a foun-
tain pen, the “dime-store” variety will do,
with hypo and, before exposing the sensi-
tized paper, write any data desired with
this pen on the part that will print dark.
The hypo fixes the writing so it will not
be affected by the subsequent exposure.

—Andrew M. Lavish, Washington, D. C.

Shot Sinkers on Ferrotype Plates
Make Them Easy to Pick Up

To simplify m\ 5
I-.}:I\ p-- | #

picking 111;:- a 1‘_iler-

rotype te from o
a flat tabletop, one =~
amateur photog-
rapher c]li,nches a
split-shot sinker
on each corner.
The sinkers ele-
vate the corners of
the plate so that a
fingernail may be inserted under the edge
easily. If your plates have sharp corners,
the sinkers will cover them and make in-
jury to the hands impossible,

SPUT SHOT
SIMKER

RemovingLint From Photographs

Lint picked up by photos dried between
blotters can be removed with cellulose tape.
Just place the tacky side of the tape in
contact with the portion of the print to be
cleaned and when it is drawn away the
lint will come with it. The tape may be
used repeatedly for the same purpose.

CELLULOSE

TAPE
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TAPPED IMTO
V-BLOCK
MICROSCOPE TUBE

By Walter E. Burton

AS A measuring tool, a compound miero-

scope having a magnification of 20 to
30 diameters can be of great help to the
machinist who works to close tolerances.
First of all, a stand like the one in Fig. 1
will have to be made to support the lens
barrel, and then a cross hair installed in
the eyepiece. This may be fine wire or a
human hair, although the best material
found for the purpose is the silk taken from
a spider web. Transferring a strand, pref-
erably from a web recently spun, is done
with a cardboard strip notched as shown in
Fig, 2, after which the tips are moistened
with thin glue and then touched deftly to
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the spider web. Now, two dabs of glue
are applied to the washer-like dia-
phragm of the evepiece, diametrically
opposite each other, after which the
cardboard is touched to these spots to
transfer the strand. A single cross hair
will do in most cases, although two or
more may be used as indicated in Fig. 3.

Now for the jobs to which this instru-
ment can be applied: Centering work
on a faceplate is one. Here the work is
seribed with fine eross lines in the usual
way, after which it is mounted on the
faceplate. Now, with the lathe running,
and the microscope suppurted by the
tool post as in Flg 6, you sight through
the eyepiece and focus the lens on the
approximate center of rotation. Next,
the lathe is stopped and the evepiece is
adjusted so that the cross hair will be
in a vertical position and parallel to one
of the cross lines on the work as shown
in the first detail in Fig. 7. If one is not
over the other, the work is shifted ac-
cordingly. Now, the faceplate is rotated
180 degreesz so that seribed line A-B
will be upside down as shown in the
second detail of Fig. 7. In most cases the
seribed line will be on one side or the
other of the cross hair. The space be-
tween the two represents the amount
the work and microscope are off center.
This is corrected by carefully moving
the work sidewise until the space is re-
duced one half as shown in the third
detail. With this done, the cross hair is
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brought directly over line A-B as shown in
the fourth detail. If the cross hair and the
line coinecide, when the faceplate is turned
another 180 degrees, yvou will have the
work centered in one direction. You go
about centering the horizontal line in the
same way, and when both the horizontal
and the vertical lines remain in alignment
with the cross hair as in the fifth detail, the
work is centered. Where a hole, a button
or a wide line is being centered, the cross
hair is aligned with one edge as shown in
the detail A, Fig. 5. Note in details B and C
that the cross hair remains on the same
side of the mark when the faceplate has
been rotated 180 degrees.

Centering a pulley in a four-jaw chuck,
Fig, 4, is another use where the microscope
will be of help. Here the pulley is chucked
and then a light cut is taken across its hub
to brighten the metal. With the microscope
supported as before, and focused on the
hub, the lathe cross-feed and the eyepiece
are adjusted simultaneously to bring the
cross hair tangent to the edge of the hole
in the hub. When it is noted through the
microscope that the cross hair remains
tangent to the edge of the hole during one
complete revolution of the work, the pul-
ley will be centered in the chuck.

Caleulating beforehand the size hole a
fly cutter will bore is another job made
easy with a microscope. To do this, the mi-
croscope is set on the machine table or
clamped in the work vise as in Fig. 9. Then
it is focused on the tip of the cutter and
the table is adjusted erosswise until the
cross hair lines up exactly with the edge of
the cutter. Now, a reading is taken of the

table feed-screw scale, after which the.

spindle holding the cutter is rotated 180
degrees to move the cutter around to the
opposite side, Next, the table is advanced,
being careful not to disturb the microscope,
until the point is reached where the eross
hair is once more in line with the tip of the
cutter. Finally, a second reading is made
of the feed screw to determine the distance
traveled by the table which equals the di-
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ameter of the hole that the cutter will
make, A similar set-up, Fig. 8, can be used
to determine whether a milling cutter is
running true by simply sighting through
the evepiece and seeing if each tooth aligns
with the cross hair. The magnification also
will enable you to note whether the degree
of bevel on each tooth is the same.

Cross-feed serews in tables of milling
and boring machines can be checked quick-
ly for wear with a set-up similar to the one
shown in Fig. 10, which in this particular
case shows a micrometer drill-press table
being tested. A steel scale or ruler is
clamped in the work vise and the micro-
scope is placed on a stationary part of the
machine. Then the cross hair is lined u
with one edge of a graduation on the scall!;
as indicated in the circular detail in Fig. 10,
At this point, a reading is taken of the grad-
uated scale on the cross-feed screw, after
which the table is advanced until the cross
hair has traveled one or more divisions on
the steel scale, stopping it on the same side
of the graduation as in the first setting.
A second reading is taken of the feed screw
and the amount it has moved is compared
with the distance traveled on the seale,
Thus, if you moved the cross hair across
the steel scale Y2 in., the feed-screw scale
should read 0.0313 in.

Figs. 11 and 12 show how a measuring
device can be rigged up and used with the
microscope to check the diameter of bev-
eled holes in bushings. It consists of a slid-
ing metal plate, the movement of which is
controlled by a 1-in. micrometer, which
has the anvil removed to permit insertion
of a short rod to move the plate,
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Corners From Cardboard Carton
Make Pyramid Fruit Display

CARDBOARD

CORMER CUT
O DOTTED

To make neat and uniform displays of
fruit on the counter or in the display win-
dow, one elerk uses corner sections cut
from ecardboard cartons. These not only
serve as shaping foundations, but also per-
mit the pyramids to be built with smaller
quaniilies of fruit and still make an at-
tractive display.

Wrist Pin Dresses Grinding Wheel

T T Sy In the absence of
L T i i
;\Q H"';_#\':Q? cEiNpiNG | A suitable grind-

ing-wheel dresser,
you can use an old
auto wrist pin. A
handle for the pin
can be made from
a length of small
rod as shown. Be
sure that the rod is
of small enough
diameter to permit the pin to rotate freely
on it—Robert Hill, Sugarland, Tex.

Chamfering With a Countersink

When there ig
no tool at hand for
chamfering soft
metals, plasties or
wood, you can do
a good job by us-
ing a countersink
bit in a drill press.
It will be neces-
sary to make a
fence and clamp it
to the drill-press
table to guide the work along the edge of
the countersink bit, The fence can be made
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of wood as shown. For best results, the bit
must be honed to razor sharpness, and
should be rotated at the highest speed of
the drill press.

Simple Depth Stop for Drills

This drill depth
stop is easy to
make and handy
to use. Disks ecut
from round or
hexagon stock and
drilled to form
collars ean be used
Or you can ream
out hexagon nuts
to suit. A setscrew
in one side of the
collar locks it on
the drill.

Cast Type Held in Galley Securely
By Bent Linotype Slug

Instead of using
weights to keep
cast type in posi-
tion in a galley,
one printer uses

y linotype slugs.

: These are bent in
& B an L-shape and
% | swommep notched near one
. / “';‘L:’J;FE end to slip over the

side of the gallley.
When pushed
tightly against the
type, the slotted slug wedges against the
galley side and holds tightly, yet is easy to
loosen when desired.

Shield Keeps Chips From Flying
When Turning Brass or Bronze

To prevent chips
from flying about
when turning
brass or bronze, I
use a shield on the
turning-tool hold-
er like the one il-
lustrated. The top
portion of the
shield, which is
made from sheet
metal, is slotted to
straddle the bolt
that locks the tool
in the holder. The shield is held between
two washers, which are forced tightly
against the bolt head by means of a coil
spring as indicated in the lower detail.

—D. E. McDonald, New York City.
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Jackshaft on Motor Makes Vari
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You will find many uses for this com-
pact motor-and-countershaft unit,
which econsists of a jackshaft mounted
on an electric motor. The unit can be
fastened in a fixed position for driving
power tools, such as metal-turning lathes,
drill presses, ete., where various speeds are
required, or it can be carried about for
operating a flexible shaft as shown. By
using two 5-in. cone pulleys and a motor
of 1,750 r.p.m. on the original unit a speed
range of 700 to 4375 rpm. was obtained,

— e ri

Pillow blocks serve as bearings for the
shaft, and they are bolted to angle-iron
supports, which are attached to the motor
by placing them under the nuts of the tie
rods that hold the motor housing together.
In some ecases, it may be necessary to sub-
stitute longer tie rods for the original ones.

—EKent H. Alverson, Niagara Falls, N. ¥.

Printer’s Make-Ready Paste Dispensed From Grease Cup

To save the {ime spent in opening and
closing a jar or can of make-ready paste,
when preparing a run on his job press, one
printer attached a grease cup of the type
that has a screw cover to the underside
of the feedboard. The cover was fastened
to the board with a couple of screws so that

NOVEMEER, 1943

it could not turn, after which the cup was
filled with paste and screwed into it. A
slight turn of the cup releases the desired
guantity of paste, and refilling is necessary
only at long intervals.

Cork Serves as Thumbtack Holder
At Artist's Drawing Board

Artists and oth-
ers who use
thumbtacks for
holding sheets of
paper on drawing
boards will find
that a large cork
makes an excel-
lent holder for the
tacks. The cork is
fitted with a short
chain 1o which a
thumbtack is sol-
dered to permit
attaching the
holder near one corner of the drawing
board as shown. The cork cannot roll out
of reach and it is always at hand.

CHAIM SOLDERED TO
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Button Pockets on Nail Apron
Are Easy to Empty

Instead of digging into the pockets of his
apron to empty them of nails and staples,
one carpenter buttons the pockets on the
apron so that they can be emptied easily
as indicated. To do this, the pockets are
made separately and then the lower edge
is sewed to the apron and the upper edge
is buttoned to it. Thus the pockets may
be opened and dropped down to empty the
contents without removing the apron. This
also keeps them free of dust and shavings,

Fire Extinguisher Spotted Quickly
By Painting Red Band on Wall

For quickly locating fire extinguishers
in large buildings, it's a good idea to paint
a wide red band on the wall and floor at
the location of each extinguisher. In this
way, such fire-fighting egquipment can be
rushed to the scene without loss of time,
as only a glance down a long corridor is
needed to spot the extinguisher intended

for use in that vicinity of the building.
Also, where extinguishers are kept in fac-
tories, dust and grease often collect on the
tags containing information about recharg-
ing, making the data difficult to read. This
trouble is overcome easily by slipping the
tags inside Cellophane envelopes, as shown,

BushingsPut on Ford RadiusRods
With Aid of Air Hose

Difficulty in forcing rubber bushings
aver the ball ends of Ford radius rods can
be overcome by using an air hose to do
the job, First, wet

the bushing with AR HOSE R?DII.I"L-";
water, which | =
serves as a lubri- - 1 TNy
cant, and then =ar=| e
hold it against the | | ]

ball. Place the air S oadliN
hose behind the ausiing BAPIL w00
ball and turn on - )

the air. This will expand the bushing so
that by pushing against it with the hose it
will slide into place easily. Of course, the
inside diameter of the hose must be small-
er than the outside diameter of the bush-
ing so the latter will not slip into the hose.

Marking Gauge Saves Time

If vou often
have to use a
marking gauge
and the distance of
the scored line
from the edge of
the work wvaries
from g in. to 1in,,
this multiple
gauge will save
time as it has eight
fixed score points
calibrated in
eighths of an inch.
The gauge is made from a disk of hardwood
as indicated, Nails having their heads cut
off and driven into the disk at the desired
locations serve as the scoring points,

MARKING

__,F-"'. T :
POINTS >r' 3

Sandblasting Distributor Contacts
Increases Ignition Efficiency

Resistance in the secondary cireuit that
interferes with the spark and cuts down
engine efficiency can be removed quickly
with the aid of conventional spark-plug
cleaning equipment. This is done by using
one of the small spark-plug adapters to
sandblast the distributor terminals until
thoroughly clean, as resistance, in the form
of corrosion, usually develops at contacts

in the distributor cap.
—~C. E. Packer, Chicago.
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WDRKING from soft gray-iron cast-
ings, there are a number of machine-
tool accessories that can he made in any
small machine shop. A good example is this
taper-shank faceplate, which has tapped
holes in its face for attachment of dogs that
hold small work securely for machining as
in Fig. 2, Its shank is a discarded taper-
shank twist drill that matches the hole in
the headstock spindle, enabling the opera-
tor to slip it in or out of the spindle quickly,

@ TEST ARBOR HOLE FOR DRIVE FIT OM SHANK
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@ TRUE THE EDGE AMD FACE —— THEM DRILL AND TAP FOR MOUNTING S5CREWS

From the picture of the rough casting
shown in Fig, 1, you can get an idea of what
the wooden pattern for it should look like.
It is turned of white pine, and should be
made a little larger than the finished size
in the drawing to allow for centering and
machining. Several coats of shellac should
be applied to seal the wood before handing
it over to the foundry,

With the casting at hand, the first step
iz to place the taper-shank drill in the lathe
spindle and cut off the fluted portion as
shown in Fig. 3. In most cases, this can be
done easily without annealing it, as the
hardening usually does not extend beyond
the flutes. At the end, for a distance of
about 1 in_, the taper is machined straight
to form a suitable tenon for forcing into the
casting. Three or four short bolts are used
to attach the casting to the lathe faceplate,
asin Fig. 4, the bolts being inserted through
the faceplate from the back to engage blind
holes drilled and tapped in the casting.
These holes are located equidistantly on a
S-in. circle as in Fig. 1. The other holes are

drilled after the casting has been faced.
The back of the casting is machined first,
using a round-nose tool, after which it is
drilled and bored slightly undersize to
provide a drive fit on the drill shank as in
Fig. 5. Lacking an arbor press, you can
make use of a large vise to force the shank
into the casting, or you can drive it in

lace with a heavy hammer and a wooden

lock. Next the shank with casting at-
tached is slipped into the headstock spin-
dle, after which the edge and face of the
casting are machined as shown in Fig. 6.
This procedure assures that the faceplate
will run true. Before removing it from the
spindle, locate the other holes, spacing
them according to Fig. 1. Center-punch
each mark carefully and complete tﬂe job
by drilling with a No. 7 drill and tapping
with a 14-20 tap. In tapping the blind
holes, a bottoming-type tap must be used.
As a precaution against breaking the tap,
go slowly when reaching the bottom of the
hole and, when the tap begins to turn hard,
stop and back it away.

Back Rest Rldes With Knurhng Tool to Steady Long Work

TOP WIEW
KHURLING

132

Rod stock and similar slender work to
be knurled in a lathe can be kept from
chattering and springing away from the
tool if this simple back rest is used. It is
slipped under the knurling tool in the tool
post, and consists of a length of bar stock,
bent L-shape, slotted and fitted with a piv-
oted arm holding a hardened roller, which
is brought to bear against the work by
means of a thumbscrew. Traveling slightly
ahead of the knurling wheels, the roller
cannot mar the knurled work, and as the
back rest is clamped to the tool, it gives
constant support. The same idea ecan
used also when turning slender work.

—Everett McDonald, Denver, Colo.
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Increasing Diameter of a Shaft

Here is an easy way to build up the
diameter of a shaft where suitable equip-
ment for the work is not at hand. In fact,
the work can be
done in a black-
smith's forge.
First, flatten a
length of wire, the
size of which is
determined by the
amount the diam-
eter of the shaft is
to be inecreased,
and wrap it tightly
around the shaft,
spacing the wrap-
pings as closely as
possible. Then heat the shaft and wire and
pull the latter up tightly. Next, cover the
wire by welding, being sure that the mol-
ten metal runs in between the turns of
wire, If the work is to be done in a forge,
heat the wire and rod to a bright red color
and then apply brazing flux and melt the
brazing rorip by rubbing it over the red-hot
wire. If a hard surface on the shaft is de-
sired, use cast steel or spring wire. After
building up the shaft, turn it down in a
lathe to the desired diameter.

How to Make a Bronze Bushing

If a bronze bushing is needed and there
is no stock at hand for turning one, you
can do the job with a welding torch. First
select a piece of steel tubing that has an
outside diameter slightly smaller than the
required inside diameter of the desired
bushing. Then, with a torch and bronze
welding rod, build up a collar on the turned
end of the tubing, making it a little larger
both in diameter and length than that re-
guired for the bushing. Now, bore out the
collar to the desired size, making sure all
the steel has been removed. Next, turn
down the outside to the required size,
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Carton Flaps Held for Packing
By Stops in Bench

=
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Annoyed by having the end and side
flaps of cardboard cartons get in his way
when filling them for shipment, one clerk
drilled holes through the bench top for the
insertion of wooden dowels. These are
spaced to accommodate the various sizes
of cartons employed, and may be driven
up to hold the carton flaps.

Tool-Handle Ferrule Made Easily
From Base of Spark Plug

Tool-handle ferrules that are strong and
really “stay put” can be made from the
bases of certain types of spark plugs. First,
dismantle the plug and turn tll?e base onto
the end of the handle so that the threads
cut into the wood. Then chuck the assem-
bly into a lathe and turn down the base,
removing the shoulder and the knurled
surface. Then polish the turned surface
with emery cloth and saw off the base flush
with the end of the handle,

SPARK-PLUG BASE



By H. J. Chamberland

URFACE-GRINDING machines were
once limited in size and only adapted

to finishing small parts, particularly in
tool-room work, but a modern surface
grinder such as the one shown in Fig. 1,
has a greatly increased range of applica-
tion. Some of the larger models have a
work capacity as much asg 16 ft. in length.
Surface grinders vary in design. Some are
equipped with vertical spindles, are fitted
with evlinder-like or cup grinding wheels,
and have tables that either move traversely
or rotate, Other surface grinders have hor-
izontal spindles fitted with large straight
wheels and have rotating tables only, while
still others have horizontal spindles and
tables which move traversely. The latter
type of machine, which is used most gen-

1534

Weu'nga.

erally, has the widest range
of applications for ma-
chine-tool construction as
well as precision tool work,
and it is the only type of
surface grinder capable of
producing irregular and
plain surfaces in a single
work set-up.

What the machine does:
A modern surface grinder
of the horizontal-spindle
tvpe and traverse table
movement must meet four
requirements, often simul-
taneously if the nature of
the work demands it. These
requirements are accuracy of size,
accuracy of flatness, accuracy of
parallelism and accuracy of finish.
While accuracy may vary 0005 in.
on large machines, it is often as
close as 00005 in. on tool-room
surface grinders, Size, flatness and
parallelism represent surface ac-
curacy. Finish accuracy is con-
trolled by the effectiveness of the
grinding wheel, and also by the:
amount of feed—wvertical, longi-
tudinal and cross-feed. The small
casting shown in Fig. 2, which is
being surface-ground, is appar-
ently of a nature to disregard size
and parallelism; aceuracy of flat-
ness is the objective here as the
surface must be mated to a similar
one. In this case, the finish is also
of secondary importance provided

a perfect joint results. On the oth-
er hand, the surfacing operation shown in
Fig. 4 is that of grinding simultaneously
thirty-six gage blocks—a set-up demand-
ing four-point accuracy. Accuracy of size
depends on accuracy of flatness and accu-
racy of parallelism. The finish must alse
have that degree of fineness which safe-
guards lapping results.

Surface-grinding machines produce sur-
faces of such precision that more than 75
percent of the former seraping operations
have been made unnecessary, and the work
of lapping is greatly simplified. However,
even a precision surface-grinding opera-
tion iz not aceurate enough to mate the
sliding members of a grinding machine.
Therefore, after castings for surface grind-
ers are aged to relieve them of internal
strains, they are machined accurately and
hand-seraped carefully, as shown in Fig. 5.

POFPULAR MECHANICS



SURFACE GRINDER ¢ - -

All eylindrical members are precision
ground and lapped to produce a unit of
absolute rigidity that will be free from
vibration,

Easy to operate: Surface grinders of
the horizontal-spindle type, regardless of
size, embody the controls shown in Fig. 6.
The hand-operated vertical slide feeds
downward and is fitted with a directly
driven, ball-bearing spindle. The hand-
wheel permits making adjustments of

D001 in. if necessary. The longi-
tudinal movement of the table can
be controlled by hand or hydrau-
lically, which is also the case with
the c¢ross-feed. The amount of cross-feed
and the rate of the longitudinal speed are
at finger-tip control. Hydraulic operation
makes it possible to limit the reversing
point of the table within a hair line, which
could never be done on a machine with
gear-and-pinion operation. As shown in
Fig. 3-A, the table must reverse exactly at
the same point with each pass, or the cut-
ting action of the wheel will be destroyed
by repeatedly hitting the shoulder. In Fig.
3-B, both wheel and work would be affect-
ed badly by uneven reversal due to the na-
ture of the particular grinding operation
e i involved.
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A~Manual toble-operating knob; B—Man-
unl loblefesd handwheel: C—Cross-feed
stop ond directional valve; D—Selectar
wvalve; E=Vertical:slide hondwhaos!; F—Fine
feod for vertical slide; G—Pilot valve; H—
Croas-fead metering valve; 1—Toble-speed
cantrel wvalvey J—Cross-feed hondwhaosl;
K—Tonk filler pipe; L—Drain plug
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Area of contact: The
grinding wheel is a cut-
ting tool that differs from
cutting tools made of
metal in that thousands of
small cutting edges do the
work rather than one or a
few, The correet grinding
wheel and a dependable
spindle represent the
heart of a grinding ma-
chine. In all grinding op-
erations, the area of con-
tact where wheel meets
work, is a decisive factor
in wheel selection. The
amount of contact area is
as important a factor in
choosing the proper grade
of wheel for a job as the
material to be ground.
External eylindriecal
grinding, Fig. 7, differs
from internal eylindrical grinding, Fig. 9,
and also from regular surface grinding in
respect to area of contact. With external
cylindrical work as shown in Fig. 8-A, the
contact area is at a minimum regardless of
the ratio between the diameter of the wheel
and that of the work, With internal cylin-
drical grinding as in detail B, the area of
contact is by far greater than is the case
in detail A, even with the smallest prac-
tical diameter of wheel in relation to the
diameter of the bore. For efficient cutting,
the wheel must be softer for internal grind-
ing than for external grinding, as the area
of contact is greater. Wheels used for in-
ternal work are usually two grades softer
than those used for external grinding. In
surface grinding, the area of contact might
appear to be less than itis in internal evlin-
drical grinding but this is not the case gen-
erally. See detail C of Fig. 8. The work
surface is straight and the wheel diameter
iz seldom less than 6 in., although it may
be as much as 12 or 14 in. on large surface
grinders. Therefore, the area of contact in

@ ﬂrinding Wheels to Use for Surfoce Gn'nding

(With equipment of the horizontal spindle fype)
Material Wheels

Machinery steal - . . . 3B34.1.BB

Caorbon steal (saft) - - 3835.K-BB

Carbon steel (hord) - -« - 3836--108

High-speed steel (saft) - - 3845.1.88

High-speed steel (hard) - - 3848-H-10B ar 3840

Stainless steal = < .« 3835-H-88

Costirat - « = =« = = 8736.1.872

Braoss - - - = - - - AT24-H-8T2

Bronze (soft) « = « - - 3724-H-8T2

Bronze [Fmr\ci] ----- A724.1.8T2

Aleminum - - = - - = A546-H-EB

Copper = =« =« « - - - 372417R

Chilled fron - - . - - 3736-1-BB

Maognetic chucks (imporfont] 3760-H-BL

POPULARE MECHANICS




surface grinding depends on the wheel
diameter. In all the details of Fig. 8, the
sizes of grinding wheels and work as giv-
en are based on practical ratios, and in
each case the wheel is fed into the work
the same distance,

Grinding technique: As modern sur-
face grinders are practically foolproof
from the standpoint of funetioning aceu-
rately, the degree of grinding accuracy
is based on the proper selection and use
of grinding wheels. The table in Fig. 10
gives general recommendations. Notice
that the frst two figures are 38 and 37
respectively. Tough materials require
wheels of aluminum-carbide grains, ex-
pressed by 38, whereas softer materials
require silicon-carbide grains, expressed
by 37. The harder the material to be
ground, the softer the grade of wheel,
and vice versa. However, both alumi-
num-carbide and silicon-carbide wheels
have their individual degrees of hard-
ness to fit all metals. The hardness and
size of the grains, and their spacing de-
termine the cutting rate and the quality
of the finish. For production grinding
and some tool work, a coolant is used to
speed the job and also improve the finish. On a
surface grinder having a large range of move-
ment and equipped with a large magnetic chucl,
a considerable number of pieces ean be ground
in a given time as shown in Fig, 11. Fig. 12 shows
how the sides of a part are being accurately
squared by using a precision angle plate, In this
case the finish had to be extra fine and therefore
a 60-grain wheel was selected in preference to a
46-grain wheel. Fig. 13 gives an idea of what
may happen when using too hard or too fine a
grade of wheel o surface-grind hardened tool
steels, although heat treatment may also be the
primary cause of the defects. In detail A, a die
was hardened incorrectly, which caused internal
fractures that are not detected until the grinding

slage. If the grinding feed is excessive, and the |

O

L, AXIS OF

DEFECTIVE HEAT TREATING
AMD SURFACE GRINDIMG

. CORRECT HEAT TREATING BUT
DEFECTIVE SURFACE GRIMDIMNG
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Wheel-dressing fixture in Fig. 17 can be adjusted for

straight cuts at various angles. The fixture in Fig. 18

produces a concave or convex face on wheel depend-
ing on location of point with relation to pivot

- o 1

; )
{ DIAMOMD CHAMMEL

POINT BASE

DEVICE TO DRESS
WHEEL AT AMGLE

A—Base; B—Rofoting army C—Pivot screw: D—Threaded
rod; E—Diomond tool; F—Handwheel; G—Locknut
H—Edge of whesl over cenler of pival screw
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When grinding shep-made
snop goges, the sides of
the wheel must be dressed
parallel and must be
slightly relieved

GRIMDIMNG
WHEEL

wheel is too hard and not sufficiently open-
grained, the internal cracks will gradually
work themselves through and become vis-
ible. If the heat-treatment is correct, a
wrong infeed and a poorly selected wheel
will surface-crack the die as shown in de-
tail B of Fig. 13. '

Dressing the wheels: When dressing
grinding wheels with a diamond nib set
into a small steel block, the diamond will
stay sharp longer if the holder is set at a
slight angle as shown in Fig. 14-A. The
diamond is set at the location indicated or
below the wheel axis in relation to its di-
rection of rotation which is shown by the
curved arrow, The diamond point should
not be on dead center as shown in detail B,
and results will be disastrous if one at-
tempts a set-up as shown in detail C. For
grinding snap gages, Fig. 15, the sides of
the wheel should be dressed parallel and
should be slightly relieved to produce a
cutting margin about 1% in. wide on each
side. As shown in Fig. 16-A, the undercut
can be as much as %42 in. deep. In this way
a minimum of contact area is provided to
maintain the maximum of parallelism,
Grinding wheels of the H-grade and 80-
grain grade will assure four-point accu-
racy with the grinding of snap gages. De-
tail B shows a snap gage on which the
contacts are adjustable.

Angles can be formed on either or both
sides of a wheel with a simple fixture
shown in Fig. 17. A device to hef'p in grind-
ing a wheel convex or concave (depending
on whether the point is in front or behind
pivot), is shown in Fig. 18; a rotating arm
is pivoted on the base while a threaded rod
holds the diamond tool, the rod being
screwed in or out with a handwheel, and
locked in any desired position by means
of a locknut,

POPULAR MECHANICS



Handy Drill-Press Vise
' : ﬁ]-];ummixi

BOLT

. cuT FROM 4

A universal joint between the upper and
lower parts of this homemade drill-press
vise permits it to be tilted in any direction
for drilling holes at compound angles in
both round and sguare stock. The jaws of
the original were made of angle iron and
faced with pieces of old file to provide non-
slip surfaces. Before the pieces of file can
be drilled for attaching, 1ﬁey will have to
be annealed by heating and then quench-
ing quickly in water. The two-part base
is of 4-in. channel iron, although it can be
formed of flat stock by heating and hend-
ing it U-shape. The universal joint con-
sists of two pieces of 1-in. rod which are
drilled centrally lengthwise and welded
together at right angles as shown. From

1y owoaly

CHAMMEL IRON

Has Universal Action

the pull-apart drawing you can see how
the various parts go together and the cir-
cular detail shows what the assembled vise
looks like. Note that the front half of the
threaded shaft on which the jaws travel
has a left-hand thread, so that the vise will
open when the handle is turned counter-
clockwise. The yoke should fit closely be-
tween the shoulders turned in the shaft {o
avoid any appreciable back lash in closing
and opening the jaws,

—Harry F. Steede, Ladysmith, Wis.

Special Base Adapts Steel Tape for Use as Beam Compass

Interfering in no way with its regular
use, here's how you can make your steel
tape do double duty as a beam compass,
the capacity of which is limited only by the
length of the tape. From a strip of 11s-in.
metal, form a base like the one shown in
the drawing and then solder a thumbtack
o the underside at one end and a nut for
a locking screw at the other, With the clip
on the end of the tape flattened, so that it
can be slipped under the locking screw,
solder the case to the base after first rough-
ening it with a file to assure a good bond.
In use, the distance between the thumbtack
point and the end of the base is deducted
in determining the radius of a cirele by the
graduations on the tape.

—Opie Read, Jr., Chicago,
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METAL PIECE 1
SOLDERED TO
TAPE HOLDER
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Points on Beak of Hand-Truck
To Raise Heavy Crates

[5FivE FomTs
4 WELDED 10

BAISED TO
IHSERT ROLLER

The difficulty of lifting heavy crates of
machinery above the floor for inserting
rollers under them led one shop foreman
to weld spike points on the beak of a hand-
truck. These are forced into the wood of
the crate so that the truck mayv be operated
as a lever to lift one end of the crate,

Safe String Cutter on Counter
From Window-Shade Bracket

Serewed to a counter or table where
packages are wrapped, a window-shade
bracket provides a handy cutter for string
used in tying the packages. The edges of
the slot in the bracket are filed to a knife
edge for cutting the string, thus making it
almost impossible to injure the fingers ac-
cidentally on the sharp edges. You will

find that the shape of the bracket is such
that the string can be looped over it at any
point and when given a slight tug will
slide into the noteh and be severed.

Clamp Holds Loose Paper Sheets
Uniformly in Tnmrner

When you have
a number of loose
sheets of paper to
cut on a trimming
board, they can be
prEvEnted from
creeping under
the trimmer knife
by holding them
with a paper
clamp. This as-
sures that all the
sheets will be of a uniform size. In use,
just stack the sheets in position for trim-
ming and then slip the clamp over them.

Metal-Bound Tags Mark Pages

Of Thick Catalogues

As certain pages
in his wholesale
supply catalogue
were referred to
frequently, one
Rf owner of a hard-

ware store fitted
y the catalogue with
handy markers
improvised from
metal-bound tags.
These were fas-
tened to the catalogue permanently by at-
taching them to short strings tied at the
top edge of the binding as indicated. In
use, the markers are merely dropped be-
tween the pages to be located,

Washers Slipped on Bucket Bail
Aid in Mixing Poultry Feed

If you have BIB-
COCK
WASHERS

METAL-BOUND

trouble mixing
poultry feed accu-
rately when using
an ordinary buck-
et a5 a measure,
loosen one side of
the bhail and slip
several bib-cock
washers on it
These can then be
used to keep a rec-
ord of the number
of buclkets of feed dumped into the mixture
by sliding them all to one side and then
shifting one to the opposite side of the bail
each time the bucket is emptied.

POPULAR MECHANICS
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LOUD SPEAKERS

CDNUERTING the amplified audio fre-
guency currents that issue from the
output tubes of your radio receiver into
sound waves, the loud speaker is merely a
vibrating diaphragm that sets the sur-
rounding air molecules into motion. It op-
erates like the diaphragm in a headphone
receiver only on a much larger scale, and
the diaphragm isusually shaped like a cone,
The efficiency of any loud speaker is
based on the ratio of the usable sound
power radiated, to the electrified power
supplied to the speaker load. Even the best
types now produced are only claimed to be
about 35 or 40 percent efficient. However, |
as the average ear is not critical, this com- |
paratively low quality performance is usu-
ally satisfactory. Figs. 1, 2 and 3 show the basic details
of three varieties. The dynamic type consists of a large
paper diaphragm, to which is secured a very light coil
of wire, called a “voice coil.” This voice coil is main-
tained in an intense magnetic field by a coil of wire
wound around the pole piece and separately energized.
In the type shown in Fig. 2 this field coil and separate
power supply are eliminated by the use of a permanent
magnet. The crystal type employs the “Piezo-electric”
effect of rochelle salt crystals, and no magnet or field
sugply is reg;:ired. The adjustment of the voice coil, or
other cone-driving device, is critical, and such adjust-
ments should not be at‘empted by the average set own-
er, as special tools are required. The permanent-magnet
type shown in photos A and B always should be protect-
ed by a thin felt dust cover to keep out metallic particles.
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CIGAR BOX CATE AND PAMEL DETANS

By S. A. Johnson

THIS is an improved wartime
version of the 2-tube “Hurri-
cane” emergency receiver original-
ly deseribed in a previous issue of
Popular Mechanics Magazine. Like
the original model, it requires no
B-battery, operating entirely from
any G-volt auto storage battery or
four No. 6 dry cells connected in
series. Under blackout conditions
in localities where a power line sup-
ply would not be available for oper-
ating standard receivers, and if no
dry-cell batteries of any type were
obtainable, the nearest automobile
would provide a G-volt storage bat-
tery that could be used to listen in
on local broadcasting stations for
emergency safety and blackout in-
structions.

Capable of considerably more
volume and greater range than the
original model, this unit employs
two 6G6-G low-drain tubes that
reguire only .15 amp. of heater cur-
rent, and the B-supply obtained
from the same source is so low that
it can be disregarded in figuring
battery life. These 6-volt tubes are
commonly found in the junk boxes
of radio students, experimenters,
and servicemen,

The schematic cireuit diagram is
given in Fig. 1, and it will be noted
that only a handful of junk-box
parts arve reguired. These include
an old audio transformer of any
tyvpe with a 3-1 or higher ratio.
Thesze parizs are assembled on a
small hard pressed wood panel as
shown in the simplified wiring dia-
gram Fig. 3 and photos B and C.
The assembly is housed in a cigar
box and finished off with a ten-
cent-store plastic handle, as illus-

POPULAR MECHANICS



BLACKOUT EMERGENCY SET

trated in photos A and D. Dimensions and
drilling details for this case and panel are
given in Fig. 2.

A cardboard tube removed from an old
flashlight cell provides the form for winding
the coil, the turn data for which is given in
diagram Fig. 3. The wire can be salvaged
from a burned-out filter choke or an old
audio transformer, and can be any size from
No. 28 to No. 34, either enameled or cotton
covered. Wind eoils Ly and Lz in the same
clockwise direction, space them 14 in, apart
and anchor the start and finish ends through
small holes punched in the form with a
needle. Detailed material list R-319 is
available from Popular Mechanics radio de-
partment, for student use if desired.

The volume control Rz is mounted direct-
ly on the bottom of the eigar box which be-
comes the front panel of the set. Two small
angle brackets support the base panel, and
it will be noted that the mounting screw for
one of these brackets is also used to mount
the variable condenser Ci. The antenna
binding post is mounted directly on one side
of the cigar box; two Fahnestock clips are
mounted on the other end of the box for the
positive and negative leads from the 6-volt
battery. A ground lead should also be con-
nected to the negative G-volt battery clip. A
good ground eonnection is necessary for max-
imum results, and a 20-foot indoor antenna is
all that is required for local stations. However
much stronger signals will be received if a
long outdoor antenna is used. For portable use
in certain emergency shelter applications, the
f-volt auto battery can be placed in a home-
made wood carrying case of simple design as
shown in photo E.
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Helpfel RADIO SUGGESTIONS

' o P % r (A) Ridge-pole ultra-high fre-
] quency antenna mast for studaent
and WERS applications. Mon-
critical construction details are
given for a mast that is easily
raised and lowered to try out
various types of rod or di-pole
anfenna sysfems. To lewer the
mast, morely remove the feeders
and tha brace balt, and walk
bock along the ridge with the
bock brace, os shown in the il-
lustration, until the mast lies flat
on the ridge. The auy wires
should be locoted where they
will permit raising ond lowering
of the mast withaut re-adjust-
ment of tension and prevent side
sway during the operation. (B)
Insulated screwdriver for radio
waorkers hos lang plastie handle
ond is provided with a pockot
clip. (C) Extra scldering tip of
Ya-in. coppar rod is threaded in
a hole drilled and tapped in flat
end of regular eopper tip for
hard-to-reoch radic chassis jobs

TUAMBUICKELE <
- EvE= “i

(E} Handy plastic-handle tool for servicemen combines an aligning
tool with a serewdriver. (F) An ordinary paper-type .25 to 2 mfd.
400 volt condenser may be used to determine the presence of valt-
age in o rodio circuit if @ valtmeter is not availeble. Insulate the
leads with “spaghetti’ tubing, as shown, and place the bared ends
across any terminals suspected of veltage. Then remove and bring
the leads together; a spark will indicate that voltage waos present,
(G} Small piece of old rubber sponge steps speaker rattle in midget
sets when voice coil s slightly off center. (H} Homemaode dual-outlet
line filter. Condensar values are not critical, however, these conden-
sers should be twbuler poper types rated for either 400 or 600 vaolts

(D) Temperary repair

for carben volume

contral in older types
of receivers

@ A POINT OF PENCIL

R.F.CHORES LACH 47 TURMS WO
ERAM. WL l'.'ll" ‘:3 FOEr
B DUl BUTLEY

=—RUBBED NTO
GROAVE . s
CEREgH TYPE L g et
= WOL. CONTREL wf
_un-,

TRALE 'I'l"':lih BY ; N ™ I'-'
CONTACT POINT CKERON 5

144 POPULAR MECHANICS



You may
worry about
feeding
your pets

but you won't worry about your car
with Marfak Chassis Lubrication

With Marfak Lubrication you have a Insist on genuine Marfak Lubrication
sweeter, smoother-running car. For today—to keep your car in “top” con-
Marfak, you see, is one of the finest, most  dition. At Texaco and other good dealers
thorough and efficient chassis lubrication everywhere.

services ever devised.

Your dealer works with a scientific
Marfak chart. He checks every vital point
on your car, from battery and tires to |
differential and rear-end gears. No guess-
work here—the job is accurate, to protect
irreplaceable engine and chassis parts.

Tune in the TEXACD STAR THEATRE every Sunday
night. Sece your local newspaper for time and station.

goie titome iz TEXACO DEAI.ERS
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BRILLIANCE WITH A PURPOSE

Like mirrors and jewels is the sparkle of polished metal parts in an
Allison—but the eye cannot begin to see the perfection this brilliance
reflects. * For one of the challenges in making aircraft engines is
this. .. % To preserve — by exquisite accuracy of manufacture
and finish —all of the inherent strength and endurance in
every ounce of material used. % This need for perfection
is nothing new to Allison, For years it has been
our special province to handle metals with
precision and lapidarian skill. % In roday’s
tasks we are advantaged by
all that General Motors has
o offer in Prwductiun tech- (e ‘ :
niques. % The result is a
liquid-l:unled aircraft engine
which in performance can
speak for itself—and an
engine which we are
resolved to make
the finest in the

world,

POWERED BY
ALUSON
P-38—Lightning
P-3g—Airacobra
P-go — W arhawk
P‘jl —-Huﬂdl'lg

A

LIQUID-COOLED AIRCRAFT ENGINES %

DIVISION OF

GEMERAL
MOTORS
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Send your soldier "Good Pictures”.. . . of the old familiar scenes . . . the home place,
the best girl, the old fishin' hole, sister Mary’s new baby, the puppy now a dog, the
cabin up the river , . . all the happy scenes of home sweet home. That's what counts
a thousand miles from nowhere.

Make the most of your present camera! Take FINE AMERICAN CAMERAS
good care of ir, and conserve virtal film by »

making each picture a good picoure. Afrer PRECISION QFTIEAI' INSTRUMENTS
e i

Victory Argus will mnkel OEW CAMEas . . . AVIATION RADIO EQUIPMENT
employing the new technigques and extensive '

expericnce acquired in War Production. BUY WAR BONDS

OFICAL DIISDN

Make the best use of your present equip-
ment— learn more about lenses — films,
filters nnd_tmnmerln-n. Send 25¢ today
for this 56-poge booklel.

L llargus

ANMM ARBOR
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White Magic
{Cantinved from page 75)

emits a golden light twice as powerful in
lumens per watt as the incandescent lamp.
Preservation of food in brine may help
solve today's canning problems; at North
- Carolina State College, experimenters have
successfully salted down lima beans in
y brine. Salt is now being employed in the
subsurface of paved roads, acting as a sta-

/ bilizer and antifreeze.
v, It's an old Russian custom for the newly-
weds to fling grains of salt into the corners
f their first home to assure happiness and
ealth. That's one of many saﬁy Super-
stitions, among them our own notion of lur-
ing luck by tossing a pinch of salt over the
left shoulder. The Morton Salt Company
suggests a few more productive uses for

e
Muyhe next year, Queenie !’ f “white magic” around the house:

* Mallards ! Gosh, don't they remind me of some swell

times!

“Gets you kind of excited too, Queenie, doesn't it? I
understand. My dog was a lot like you, and I know
how he loved hunting,

“There'd be cold, gray autumn mornings when the
wind almest blew our ears off. I'd paddle out to our
favorite hunting place. Pretty soon our decoys would
be bobbin" away. Some mallards would start down to
get chummy—then—uhamaol

“No matter how far away the ducks dropped, that
dog of mine used to retrieve "em every time. I'll bet
you did too. And boy, what wouldn't we both give to
do some duck hunting this season!

“But there's a war on now, Queenie. We're in the
Coast Guard, and we've got a job to do. Mayhe next
¥year . . .M

- - -

Remington's job right now is to supply a lot of military

arma and ammunition fast—to help speed, among

other things, the return of hunters and hunting dogs to

their favorite marshes. Here is what we are doing . . .

1. Every working day, Remingfon produces thirty milfion
roundsz of mililary small arms ammunition.,

2. And, every working day, Remington produces more than
enough military rifles to equip an entire infuntry regi-
ment ab full fighting atrength.

After the war i3 won, we will again be serving our

sportamen friends with Remington shotguns and rifles,

Witro Expresa shells, Kleanbore Hi-Speed .22%s, and

Core-Lokt bigp game bulletz. Reminglon Arms Com-

pany, Ine., Bridgeport, Conn.

*“'Mitro Express.”" " Klakibors,"" nsd " Hi-Opesd"" irs Rox, [F, 8, Pat. O,
1 Oppe-Lakt”" jn m trude murk of Hemington Arma Co,, I,

HELP YOURSELF LATER OY HELPING YOUR
COUNTRY NOW, BUY WAR BOMDS|

Remingion,
RS
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Salt is an excellent gargle, dentifrice and
cleaner for open wounds. A salt water bath
is good for aching feet, a mild solution is a
natural eve bath, and it has even been rec-
ommended as a hair tonie. Iodized salt isa
goiter preventive. '

A little salt sprinkled in the pan before
the fat will prevent splashing when frying
meat. Parsley sprinkled with salt chops
easier and finer. When a boiling egg cracks,
a pinch of NaCl helps to keep the egg from
boiling out. A pinch of salt keeps milk fresh
longer, and you can keep butter hard with-
out ice by setting the dish in cold salt water.
Soak nuts overnight in salt water and the
meats will come out whole. Hot brine
poured down the drain once a week helps
clean out the grease. A salt-and-turpen-
tine bath will restore whiteness to yellowed
enamel bathtubs. You can concoct a good
dry cleaner by mixing equal parts of salt
and cornmeal, moistened well with turpen-
tine. Ants will retreat if salt is sprinkled
where they gather. On the other hand, the
goldfish will thrive on a teaspoonful of salt
every week. To get rid of egg stains on
silver, rub with salt and then wash in warm
water and soap.

Or try this. Place a few irregular lumps
of coal in a shallow dish and pour in two
inches of salt brine containing an excess of
salt. Gradually the snowwhite erystals will
creep over the entire surface of the coal in
a cauliflower-like growth, which can be
colored with red ink or watercolors. The
salt garden is not utilitarian, but it's amus-

ing.
No wonder the Indians called it White
Magic.

[ To learn where to buy commercial prod-
ucts described in these pages, see the index.
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RADIONICS

" the impossible we do immediately |
the miraculous takes alittle lﬂnger

ARMY SERVICE FORCES —

g

The Army is ... men ... trained men . . . equipped and maintained. On the
home front . . . in factories and on farms . . . civilians produce the armament
and food and supplies. The bridge between civilians who furnish and soldiers
who use ...is... the Army Service Forces. Wherever the soldier is ...
whatever he does ... the Army Service Forces are charged with seeing that
he lacks no essential thing. To fulfill the task outlined in the twenty-one
words above . .. literally . . . the "impossible” and the “miraculous” become
daily routine with the Army Service Forces.

—in ﬂa}s of civilian radio, Zenith was proud of its long
series of "firsta”"—improvements which made radio his-
tory and established leadership in the industry.
—today our viewpoint has changed—materially,
—engaged exclusively in war production, the things we
have been called upon to do—the tasks we have suc-
ceeded in accomplishing, make past improvements in
civilian radio literally look like "child's play.”
—the work of our engineers in radionics has made the

“impossible™ possible and accomplished the “mirae-
ulous.”

*—mark that word "RADIONICS" {with its subdivisions
of Electronics, Radio, ete.) —it has brought into reality
“AYE, AYE, SIR" and being, devices which only a year or so age came
in the "impossible” and “miraculous™ categories.
—today Zenith works in the science of radionies for our
armed forees alone.

Inold English,“Aye" meant“yes."
It means far more in the Navy.
“Ave, Aye, Sir," means that the

order is understood and will be —in that ]‘.u'ig]:l'l "tomorrow™” when peace reburns—
oheyed. ] —we can only say—the post-war radios that Zenith will
TheNavyhas given Zenith many produce will contain many interesting new develop-
“orders” since this war began. SR =
Our prompt *Ave, Aye, Sir," ' . . .
has, we helieve, been justified by —that statement is based upon experience which we
the “intelligence and initiative™ can not now reveal—but you may take our word that
(as the Navy savs) with which it is a fact

these orders have heen executed,

ZEMITH RADIO CORPORATIOMN, CHICAGO

BETTER THAN CASH

U. 5. War Savings Stamps llL‘IHEEI-IS;;r:IEI:“.RADlo .

and Bonds
RADIONIC PRODUCTS EXCLUSIVELY—

WORLD'S LEADING MANUFACTURER
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PROTECT HOME COMFORT WITH
BALSAM-WOOL ATTIC INSULATION

Tooth-chattering “*evenings at home” aren’t

Jun! But there's no need do endure chilly, un-

comfortable raoms. At [oww cost, you can make

your home far more comfortable—and save up to 2075 in

Suel at the same time—by applying Balsam-Wool Insu-
lation in your atlic.:

Applying Balsam-Wool is as easy as laying a
carpet! That's because Balsam-Wool is a finished
insulation—tailored for quick application, Wind-
proof, moisture-proofed and fire-resistant, it is
scientifically designed for lasting efficiency—and
sold under a money-back guarantee of satisfaction,
®Make this lasting investment in comfort and
fuel saving, See your lumber dealer about apply-
ing Balsam-Wool in your attic—or mail the eou-
pon for full information,

Golbam Wool

SEALED INSULATION

I woon CONVERSION COMPANY
i Dept. 210-11, First National Bank Bldg.

5t. Paul, Minnesota

GEDtLE men s ! want to kl‘l.ﬂ“-' mare ahm.lt B\.‘.\IJEJTI-'
1 Woal Double Value Attic Insulation.
1 To assist usin giving vou special information,
| please cheek: [ am a home owner [, renter O, |
1 architect ], student [, contractor

st/ W cBbnd,

M—t‘.:wﬂ_ i f,» -._g—-f'-'-'fj‘
Industry’sDr.Jekyll and Mr.Hyde

(Continued from poge 45)

Dicalcium phosphate and tricalcium
phosphate are among the finest polishing
agents for tooth pastes. The former, as
made by Victor Chemical Works, is milled
to a powder so fine that the largest particle
iz less than 1/1,200 of an inch in diameter.
The tricalcium phosphate, Victor experts
point out, is not only used in dentifrices
but also as a base for face and beauty
creams, for mineral fortification of foods,
and as a container to prevent salt, soda and
sugar from caking.

Monsanto Chemical Co. also points out
that derivatives of phosphorus are used in
oil well drilling muds, in sugar elarification
processes, and in rustproofing metals.

In the past few years, according to Henry
W. Easterwood of the Viector Chemical
Works, hundreds of patents have been
taken out for uses of organic phosphorus
compounds, among the uses being: Pre-
venting fatty oils from becoming ranecid;
improving hair dressings; flameproofing
cellulose acetate, rendering wood termite-
proof, and mothproofing wool.

Phosphorated oils are finding uses as
plasticizers and softening agents in some
types of resin products. Other compounds
of phosphorus are used in flotation agents
for ore separation, as sprays for plant pests,
as stock foods, to acidulate soft drinks, and
to make biscuits one-third lighter than
Mother—even Grandmother—could make.

Thus, firebrand or friend, in war and for
long after the war ends, phosphorus will
continue itz anonymous job of affecting
everyone's daily lives. When you brush
yvour teeth tonight, consider that the same
“Dr. Jekyll" that's keeping your molars
white might, as Mr. Hyde, be burning down
vour house,

Engineering for War and Peace
(Continued from page 37)

rushed by taxicabs from another plant.
Designers, engineers and workmen stuck
to the job all night and by dawn the first
bomb adapters were trucked to an airport,
taken by a waiting transport plane and
reached the bomb crews several thousand
miles away 90 hours later.

Another tough one was to design an air-
port ground light that would withstand the
load of a heavy bomber rolling over it. The
engineers built a new runway marker
lamp using the principle of bridge design,
capable of enduring a 100,000-pound load.
While they were doing it they designed a

{Continued to page 152)
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Essential to Victory

The sporting arms industry of America ... long
skilled in the ways of gun-making . . .undertook
a tremendous task in production of arms for our
Government and its Allies.

The record of its achievement, in quality and
stupendous quantity, is a vital factor in America’s
guarantee of victory.

“Savage" with its thousands of workers is proud
to be a part of this industry’s important war
effort, Reports from all parts of the globe record
the effective performance of the Browning Air-
craft Machine Guns, and other guns and military
rifles produced in our plants.

Savage Arms Corporation, Utica, N. Y.
Buy Wisely — Buy War HBonds

SAVAGE
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A PROTRACTOR RULE

and a

REPAIR

both sent

FREE

) 1if you mail the coupon

Here are TWO handy helps every householder
and handy man should have, and which are
available without charge to the readers of this
magazine.

" , with black letters
on a white background for greatest legibility,
with angles reading in both directions, and with
an inch scale on the straight side.

2—The j0-page Smooth-On  Handbook, with
simple instruetions for time-saving, labor-saving
and money-saving repairs to household and auto
equipment, ete. Ilustrated by 170 diagrams,

The instructions in this handbook are based on
the experience of thousands of mechanics and
repair men, and inelude much information not
to be found in anv other publication. Some of
the subjects covered:

How to seal cracks in boilers, stoves, water
heaters, radiators, pipes, auto engine water
jackets, gear cases, ete.

How to stop leaks at secams, bolts, rivets,
threaded or fanged joints, ete.

How to tighten loose parts of furniture, ap-
paratus, fixtures, utensils, tools, ete.

How to waterproof concrete, brick or stone
floors, walls, ecisterns, pools, ete.

Get Smooth-On No. 1

in 194-0f., T-02., 1-
1h. or G-lh. nnulnlner

Send the cowpon TODAY to be
sure to receive the free protractor

from your dealer, or and repair handbook hefore the
if necesaary from us.
For wyour protection,
insist on EMOOTH-0N,
used by mechanics and
repairmen since 15906,

supply is exhausted.
SMOOTH-ON MFG. CO., Dept. 3T
574 Cammunipaw Avo., Jirsey City £, W, J.

Please semd the Protractor and the
Bmooth-On Repair Book,

| 1143 sunvonnvnnbmrrranronran
H_""

Dot witf, SHOOTHON
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simpler lens with eight percent highes
lighting efficiency.

The searchlight on a submarine ecalled
for stamina, too, so they built one that ecan
take the blow of heavy waves, the shock
of gunfire a few feet away, with a stainless
steel reflector impervious to salt water
corrosion and a 1,000-watt filament lamp
in heat-resistant glass unaffected by dous-
ing in an arctic sea a minute after it has
been burning.

Supercharging engines and planes for
flight seven miles high posed plenty of
problems. Now the engineers are perfect-
ing an ingenious automatic control for the
supercharger drive. Since the supercharg-
er must run faster as the altitude increases,
they contrived a way to use the density of
the air as an automatic control. In rarer
air the fan tends to run faster and the
amount of current needed to operate it de-
creases, The new control interprets this
current drop as a demand for faster motor
speed and steps up the voltage of the sup-
ply generator proportionally. Thus cabin
interiors will automatically be kept at a
safe pressure. Another item on the high-
altitude flight program is an adaptation of
the common photoelectric cell; a tiny light
is passed through the lobe of the pilot's ear
to a photocell from which an instrument
reading is taken indicating the oxygen
content of the pilot's blood.

Your sealed-beam automobile headlight
is the landing light of Yankee bombing
planes, Your air-conditioning outfit is giv-
ing a hot and cold shock treatment that
kills moths in army uniforms.

Peacetime engineering has given us war-
time production supremacy. The secrets
that are being unwrapped in wartime engi-
neering laboratories will come home to you
in the next peace. There is an average
lapse of seven years from an invention to
its practical commercial application. But
it is likely the momentum gained under
wartime conditions will enable American
industry to rebuild your world gquickly
when the gunning ceases.

Cheating Death at Sea
{Confinved from page 25)

ing but a sheet of rubber between them
and water miles deep. The epics of ship-
wrecked wanderers have made the rafis a
familiar and dramatic feature of the war.
Collapsible boats now come with paddles,
a sail, and a covering which serves as an
awning, screening off wind, sun and rain.
No longer need the larger types of rubber
craft drift aimlessly, since they can be

{Continued to poge 154)
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® Sentiment about the old things is an

admirable American trait. But even the

most sentimental of us must admit that
change frequently is for the best.

An outstanding example of progres-
sive, beneficial change is that which Ty-
son has made in tapered roller bearings.
Tyson improved the old-time conven-

tional bearing by adding an average of

WY?SDH BEARING CORPORATION, MASSILLON, DHID

':':"-'NT THE
"-\-\_\_

: I SON v’m'wu@

poLLS *

309 more load-carrying rollers. Result:

Tyson users enjoy greatly increased load

capacity—almost doubled bearing life!
L #* L

These users often tell us that the Ty-

n “All-Rolls™ Bearing is the greatest

improvement in tapered roller bearings

in forty years. The big name in bearings
today is —TYSON!

=11

~<q_We>

TODAYS | HEAVY-DUTY BEARING

* BACK THE ATTACK
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You ought to see

the interest in mctoreyoles a-
round here. When our outfit comes
in from maneuvers the fellows all
orowd around asking guestions and
begging rides, Beliesve me, our
Club is going to have plenty of
pew rlders after the war.

These military Indians are
hnnafs.' They take punishment like
regular champs -- and they're
easy to handle and safe, Jjust as
Indians have always been. Wish I
oould tell you about the new -
Indian improvements, but military

seorecy won't let me. Regards
to all the Club members.

INDIAN MOTOCYCLE COMPANY, SPRINGFIELD, MASS.

BUY WAR BONDS NOW
* % TO BUY AN INDIAN LATER % %
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navigated just like a lifeboat of wood or
steel. The fabric package which protects
them until inflated can be converted into
a steadying sea anchor.

Literally hundreds of other devices have
been developed to save lives at sea. More
efficient breeches buoys transfer men from
ship to ship and some serve as life preserv-
ers in case of a slip up. Metal baskets with
complicated rigging lessen the chance of
additional injury to wounded men as they
are transferred from one vessel to another,
Rubber flotation bags either keep land-
type planes afloat for hours, or long enough
to give the crews time to escape. Water-
proof signal lights have been perfected,
some of them equipped with keys so that
Morse code messages may be tapped out,
Watertight containers have been made for
fashlights, medical kits and for provisions.

While it can't be said that a man ship-
wrecked during this war has all of the com=
forts of home, it is true that this nation is
supplying its seafarers with every practical
device Yankee ingenuity can think up.

Wild Horses of the Sky
{Confinued from page 65)

whole—a tribute to his flying ability as
well as to the sturdiness of the craft.

The Mustang was first used by the Brit-
ish Army Cooperation Command. It has a
wide track for its front wheels for stability
on the newly-prepared airfields on which
an advancing army might have to rely. But
until needed for actual invasion support—
as camera planes, strafers, spotters, and air
arms of the ground troops—the Mustangs
were sent on frequent independent mis-
sions over the continent.

In that capacity they made ferocious
raids on German-held railways, canal and
sea transport, troop concentrations, gun
emplacements, powerhouses, hangars, ra-
dio stations and the like. Though its arma-
ment officially is restricted, it has been
credited with carrving eight machine guns
—four .50 caliber and four .20 caliber—
besides a high-speed automatic camera.

Making its bow with the United States
Army Air Force, the Mustang, or P-51, has
also acquired a new designation, the
“A-36." Under that name it is converted
into a dive bomber.

British correspondents have tended to
rave over this knife-prowed fighter with
the name romantically suggestive of the
wild and woolly days of the American
southwest. They have credited it with a
speed of “well over 400 miles an hour.”
More than one officer has flatly called it the

{Continved to poge 158)
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A plston ring looks lnslgnificant clongside o mighly gun.
Yot both are necessary—to winning the war.

Consider that the simple, inexpensive installation of a set of
piston rings can be counted on to restore performance and econ-
omy in a worn motor—for many more thousands of miles,

Consider that neglecting o repair an oil-pumping meotor may
result in @ breakdown that will leave you without a cor—
indefinitely.

Obviously, the sensible thing to do is see your molor service
man before rouble bagins.

Should he find the installation of new piston rings advisabls
— and recommends Hoslings Steel-Vents — you will know he
does 8o oiil of experience. 5

HASTINGS MANUFACTURING COMPANY, HASTINGS, MICHIGAN
Hastings Mig. of Canada, Ltd., Toronta
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STEEL-VENT PISTON RINGS
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H&R WARTIME LINE

Available Now
for Essential Use

THE H&R REISING
SEMI-AUTOMATIC RIFLE

Caliber .45: botlom-fed from 11 or 20 car-
tridge clip: fires as fast as brigger 1o pulled;
sfiective range 400 yards; welght with maga-
aine 7 lbs. Escellant weapon for police,
guard or military wie.

H&R STANDARD

Single barrel shetgun, 12 gauge. Unigue
action design fakes up It own wear,

HER FLARE PISTOLS
MARK 1¥: MARK YI

For kall or parachute flares; 37
mm. and 17 bores.

H&R DEFENDER .38

Five shet, .38 caliber, rugged,
precize, general purpose re-
volver.

H&R SPORTSMAN

Mine shot, .32 caliber.
Waorld-famouws for crisp
. action and balance,

WRITE for your free :uipr of the B
Manual of the HER Reising Sub- Rty | l

- machine Gun, Also now in prepara- '_“_“-l-. pae i

: . ftion—a more detalled catalog of b |

the HAR wartime line covered briefly

hare; we'll reserve a tnTr for you at

ur request==wi|| mail it as soon as
t's off the press. Harrington &
Richardson Arms Company,

| Worcester 2, Mass., U.SA.

fastest reconnaissance craft in the world.
A correspondent wasn't censored when he
said observers estimated the speed of a
Mustang in level flight barely above the
tips of the trees, at 425 miles an hour,

The plane’s range, too, is astonishing.
Mustangs were the first single-engined
fighters in the history of British aviation to
make raids into Germany from bases in
England, On their first such flight, in Oc-
tober, 1942, they flew 250 miles east, at-
tacking objeetives on the Dortmund-Ems
canal, a round trip of well over 500 miles.

In one month Mustang squadrons rang
up more than 100,000 flying miles, destroy-
ing, incidentally, 42 railway engines,

Any collapse of Hitler’s continental sup-
ply lines can be eredited in great part to
the Mustangs, which have long carried on
a personal grudge fight against German
trains. Hedge-hopping across the tracks,
pilots blow up the locomotive boilers,

In one raid, a pilot destroyed a freight
engine and 30 cars. In one week, Mustang
pilots knocked over 19 locomotives, seven
tugs, and numerous barges and trucks.
Within two minutes one Mustang pilot shot
down an Me. 109 and a Junkers-52 troop
carrier, then set fire to two ships. A Mus-
tang-flving wing commander in 25 minutes
damaged or set afire two armed launches,
a tug, a steamer, and a locomotive.

Sensation of watching the Mustang in
flight is its amazingly fast and silent ap-
proach. It bounds in just above trees and
buildings, hugging the earth so enemy
gunners cannot get a long-range shot.

There is no distant engine drone, grow-
ing louder as the plane approaches, but a
sudden screaming roar overhead, and the
wild horse is upon you.

"Tough, maneuverable, no vices,” is the
laconic verdict of one British pilot,

“A good plane to have on our side.”

Airline to Anywhere

{Continuved from page 11)
five months before the last of the marooned
crew was taken off, and through those five
winter months Capt. Kenneth H. Turner
and his erew kept ferrying suppliesto them.
“With the days only a little over two
hours long part of the time” General
George relates, “through the worst kind of
winter weather, Turner and his men kept
them alive. They carried arctic clothing to
them, sleeping bhags, stoves, walkie-talkie
radios, medical supplies and instructions,
and food of course. Mainly they dropped
army rations, but they also managed some
delicacies like canned chicken, even some

(Continved fo page 158)
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HOW TO WHITTLE DOWN A WOLF PACK

FIRST STEP in sinking a sub is to see her. And
if you don’t see her soon enough, it may be the
Last sub you'll ever sce.

First to last, sub hunting from the heaving
deck of a freighter calls for precision teamwork
by the gun erew, and for precision instruments.
Particularly, precision eptical instruments to
help you sce and sight your target.

Such instruments are required in unprece-
dented numbers for every operation in this war.
To help meet this need, Universal is making
them for the Army, Navy, Marines and the
United Nations, in guantity production hitherto

Measured in fractions of lightwaves
One halfwavelength of light is the tolerance allowed
for prism flatness in Universal Binoculars. Variations
of more than 1/100,000 of an inch —show up as
curved lines instead of straight ones when the prism
18 inspected through the optically perfect masier, g =

thought impossible where nothing but the
finest will do.

Today, thanks largely to Universal engineer-
ing research, outstanding accuracy in lens-
making is achicved more economically than
ever before, anywhere tn the world.

Result: a new impetus in the development
of photographic and optieal instruments . . .
promise of finer-than-ever cameras available o
EVETYONE.
Straight oes through apiieal  ©
Jiat indicate perfeet fotness.

&

[fversar [amera [rearamon

NEW YORK -
Makers of Precision Photographic and Optical Instruments

There's only one flag

wew're prouder o

CHICAGD + HOLLYWDOD
Peacetime Manufacturers of Cinémaster, Mercury, Corsair Camaras
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“Off we go,
into the wild blue

3k

yonder ...

Valiant, indeed, are those who have made
this song their battle hymn. Who of us can
honestly say that he would not turn back
time, given the chance, to be able to join
their select company—to consort with aveng-
ing eagles?

Let's not forget that we can and do go with
them directly in proportion to the War Bonds
we buy. Then, toe, many like us, producing
equipment for their use, have a hand in their
welfare—the ability and determination to
build something better so that they will be
better equipped to triumphantly fulfill their
missions.

Champion Spark Plugs are but one small,
vital piece of equipment produced for the
air forces. But vital they are, and so into them
we pour all the skill of our thirty odd years
in the spark plug business exclusively, plus
that extra zeal for Victory which motivates
all of us.

* By specdad berwfogon -'Jn_lf(..pzr.l'F: rr.l'_wr

Ing,, m,rwn_eé.r wieer of *The -‘!rwy

Air Corprsy " Robert Crawford, Author
Camifrazer,

mmmn
PARK PLUGS

BACK THE ATTACK—WITH WAR BONDS

butter and candy bars. They dropped some
mail to them; that helped a lot.”

The winds were too violent to parachute
supplies, so the crew flew over the wrecked
plane at 50 feet and “bombed” the men
with packages. When the rescue was final-
ly made, Turner and his crew flew on to
England and delivered their Fortress.

Pilots of the Air Transport Command
range from 21 to 46 vears old, many of them
commercial air line pilots now under army
orders, and more and more of them women.
The girls are being recruited as Air Trans-
port pilots at a rate of 75 every six weeks,
and, General George reports, “I can tell
you they're good, too. They fly everything
the men fly except the four-motored
bombers, and I wouldn't be surprised if
they delivered some of them one of these
days, too. We anticipate that eventually
40 percent of the transport flying in the
United States will be done by women.”

The ATC flies a variety of cargo planes,
some of them two-story freighters with an
elevator to load through the upper door
and another loading door in the belly.
There is the Douglas DC-3, the conven-
tional “workhorse of the air lines,” and its
conversion models, the Army C-47 “Sky-
train,” and the C-53 “Skytrooper,” with
wood floor, benches for troops, and a tow
cleat on its tail for towing gliders. There
are the Boeing and Martin and Vought-
Sikorsky flying boats, the Boeing Strato-
liner and Lockheed Lodestar, Consolidat-
ed's famed “Catalina” flying boat, the big
Douglas DC-4 “Skymaster,” and the new
Lockheed “Constellation,” that flies faster
than a Jap Zero and is easily recognized
by its sharklike fuselage and triple tail as-
gembly. The Curtiss “Commando” was
added since the war began. And one of
the busiest of the ATC fleet is the Lib-
erator bomber, translated into a troop car-
rier or into the C-87 cargo plane. Yet none
of these aircraft was primarily designed to

(Continued to page 1460)

Say weuw sew it in Pepular Mechanics!
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Aclual Sire V-Plog

Champion spark plugs for model gas engines give the
same dependable performance as regular Champions
Sillment sealed. Sillimanite insulator. Alloy needlepoing
electrodes for easy starting. ‘One piece construction.

CHAMPION

SPARK PLUG COMPANY = TOLEDO, OHIO
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Here's how the Navy is using your
GENERAL ELECTRIC auto dome light

Equipped with special new shock-resistant filaments,
this old friend is withstanding the pounding waves
and the vibration of powerful motors on harbor patrol
boats. And remember mother's sewing machine light?
It's been adapted for Navy signal devices and instru-
ment illumination. All in all the Navy is using 102
different G-E lamps.

Here's how you can make your present General

Electric Lamps “/STAY BRIGHTER LONGER"’

Take the G-E sealed beam headlamp on your car, for
example. Traffic dust, dirt and grease on the lens may
cut your light as much as 50%. By keeping your car
headlights clean and adjusted, you may help save a war
worker's life, not to mention your own. Don't waste
light at home either. Keep your lamps and fixtures
clean and turn off lamps that are not needed.

Here's how you can be sure of getting
the benefits of General Electric lighting research
when ““THE LIGHTS COME ON AGAIN"

Will lighting—everywhere—take on new dimensions
after the war? Will homes really enjoy sunlight? Will
we enjoy the wonders of fluorescent lighting in our
homes ? Will we kill germs with light ? The answer to
these questions about the lighting of tomorrow are
being explored in General Electric laboratories. But
of this you may be sure: The G-E monogram on a lamp
bulb will continue to be your assurance of lighting
progress, through research,

Hear the General Electric radip programs: " The Hourof Charm', Sumnday 10 p.m.
EWT, NBC; "The World Today" news every weebday 6:45 pom, EWT, CBEE,

GE MAZDA LAMPS

GENERAL @ELECTRIG_

INVEST IN YOUR COUMTRY'S FUTURE .., BUY AN EXTRA WAR BOND THIS MONTH
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“A HOME-STUDY COURSE”
for a postage stamp

Am: you a shop foreman, mechanic or mechanical
“trainee’ who appreciates the importance of
sound fundamental knowledge of the proper use,
proper care and proper selection of tools?

Start with files and filing—one of the most
basic and widely applicable subjects in the me-
chanical curriculum. If you are in or definitely
aiming toward a mechanical career, a postage
stamp will bring us your request for

SUFILE FILOSOPHY"
—the most authoritative book of its kind, Widely
used in school-shops and shop-schools, “File
Filosophy” takes you through the history of files;
the way files are designed and manufactured; the
kinds, sizes and cuts of files; the purposes and
characteristics of many special files. Talls how to
use hles expertly—on various metals, in sharpen-
ing saws and other tools; how to take care of files.
IT'S FREE = this waluable “text-book™ of 48 inter-
esting, informative, profusely illustrated pages—a
Nicholson contribution to the advancement of

American industry and the vast army of trained
men who are its back-bone.

NIGHOLSON FILE CO., 22 Acon SL, Providence 1, R. 1, U.S. A.

fdlgo Qonadicn Plant, Pork Hopo, Onik)

Manufacturers of Nicholion and Bleck Diamond gqual-
ity files=sold through herdware and mill-supply houses.

"NICHOLSON
| FILES = i

MADE B LLE AL

= nmn i
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carry freight. A true cargo plane, how-
ever, is on the way.

More than once the swift couriers of the
Air Transport Command have met an
emergency that changed the course of the
war. Once they played their essential part
in saving Egvpt. Rommel was at the very
gates of Cairo when the British sent a eall
for help, They were virtually out of anti-
tank ammunition fuses. The SOS came to
the ATC, and within 72 hours the fuses
were gathered up in Ameriea and flown
across and unloaded on the African desert.

British soldiers, British guns, British
leadership beat Rommel. But without the
ammunition flown in the nick of time by
the U, S. Air Transport Command, Rom-
mel might not have been stopped.

In such vast operations, an accident rate
of 44/100 of one percent is amazingly low.
That's one accident per Eﬂﬂfplanes, and few
of these keep a plane out of service long.

The Air Transport Command is one rea-
sonn why vour gasoline is being rationed.
Its fuel consumption must be a military
secret, but it is unimaginably enormous.

Today the tremendous fleet of thousands
of Air Transport Command aircraft is car-
rying ten times as much material, and ten
times as many passengers, as all the air
lines of the world before the war.

Hitler’s 500-Acre Headache

{Continwed from page 5)

T70,000. There are 50 miles of water and
gas mains, 500 miles of telephone wire,

Compared with this impressive plant,
the engine it produces seems unbelievably
simple and insignificant at first glance. It
is only when one follows the intricate steps
in the ereation of this modern miracle that
one appreciates its production problems.

At one end of the plant is the forge shop
for the heavy parts tﬁat go into the engine,
Here red hot blocks of steel are beaten and
squeezed into shape by giant hammers.
The concrete bases that support the blocks
under the hammers have piles that go
down to bed rock. The dies that shape the
thousands of parts are made in the die shop,
and the hard steel tools for cutting the dies
are made in a nearby tool shop.

In twin units, each of which would be
considered a major industry in its own
right in normal times, castings of aluminum
and magnesium are made. The world’s
largest magnesium castings are poured in
the magnesium foundry. If one of these big
castings were made of steel, it would be
more than a man could budge; as it is, it
can be lifted with one hand, It doesn't take

(Continued to page 162)
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RAINBOW IN THE

There is good news in the work of Ameri-
can laboratories. It is a reason for confi-
dence in the war — a promise for the future.

Little is said about our scientists becaunse
they labor behind locked doors and their
work is secret. But the topside of the Ger-
man and Japanese armies and navies know
about them. Things they do turn up at the
front and make life harder for our enemies,

After the war, from these same scientists
and their laboratories, will come the things
that make jobs, comforts, conveniences
and luxuries for the American people.
They hold out prospects for good use of
the opportunities victory will bring.

NOVEMEER, 1943

SKY

The Bell Telephone Laboratories, with
some seven thousand workers, are among
the many research groups that are devoted
to winning the war,

When that is done, Bell System scientists
will be back on their old job of making
your telephone service, and your human
contacts over the distances, easier and
better than ever.

BELL TELEPHONE SYSTEM

HELP THE WAR BY MAKING ONLY VITAL CALLS TO WAR-BUSY
CEMTERS. THATS MORE AND MORE ESSENTIAL EVERY DAY.
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FOR MEN WHO REALLY KNOW PIPES
Vi

Makes a home-body
feel like Somebody . .

To enrich your close-to-
hearth hours select a
Royalton for complete
smoking satisfaction . . .
The pleasurethata Royalton
brings will endure long
after ordinary pipes have
been laid aside.

Royalten Silver Crown

| ﬁﬁrﬂn Better Pipes are Sold

@ 1943, Henry, Leonard & Thomas, Inc., Ozone Pk, M. Y.
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an aeronautical expert to appreciate the
importance of this comparatively light-
weight part in a bomber engine.

The process of pouring magnesium is one
of industry’s most colorful operations. The
white=hot metal that has a tendency to
burst into a pyrotechnical display unless
carefully treated is poured into molds made
of sand baked as hard as stone. The molds,
of course, are also made in the foundry.
Before pouring the magnesium, carbon di-
oxide gas is pumped into the recesses of
the mn%d to remove all air, for the hot mag-
nesium burns on contact with oxygen.

When the large and small castings are
broken out of their molds, rough spots are
machined away and they are sent along on
the network of assembly lines that feed into
the main machining and assembly building.

Here the parts that pour from the foun-
dries and forge shops in a never ending
stream are cut down, ground and polished
on the greatest array of lathes, drills and
other finishing machines ever assembled.
Metal is ground to specifications measured
in hundred-thousandths of an inch.

In this building many of the parts re-
ceive a final heat treatment to harden their
mirrorlike surfaces. Others are painted
and treated with chemicals, and some are
even plated with tin, nickel or chrome.

Visitors are taken through the building on
a platform trailer pulled by a tiny tractor.
Beside each seat is a loud speaker that car-
ries the voice of a company man who sits
beside the driver with microphone in hand.

Two-thirds of the main building is used
for machining, and a “small” area of about
22 aeres is occupied by the sub-azzembly,
first run, and final assembly lines. This
section is air-conditioned to guard against
minute expansion or contraction of the
metal parts. On the sub-assembly line, the
finished parts are gathered and put into a
specific piece such as the supercharger,
pistons or ignition system.

At the end of the first run line, the en-
gine is lifted from the assembly dolly and
placed on a test mount designed to speed
the transfer to a test cell, and the job that
once took hours is accomplished in a few
minutes. In the cell, a generator instead of
a propeller is attached to the shaft and the
energy is used to make electricity.

After the first test, the engine is com-
pletely taken apart and each part is mi-
nutely examined. If any defects show up,
new parts are substituted before the sec-
ond assembly begins on the final line.

Workmen have nicknamed the plant
“Hitler's Headache.” One of these days the
engines they are building will be roaring
over Berchtesgaden.

POPULAR MECHANICS



“FIRE BOMBS FALLING

«++ Rush the Pumpers!”

It's a forward base for the big push
. . and the Japs know it. They're
trying ta burn us out. For a while it
seems we have more fires than we
can handle . . that is, till the fire
pumpers arrive. They're hauled by
anything that will pall! They un-
limber and go into action like ar-
tillery. Fire just hasn't a chance
with them around!

Mearly anybody can operate a
Chrysler War Emergency Fire
, Pumper . , Originally developed
to meet an acute shortage of fire
cquipment in arcas vulnerable to
air raids, they bad to be sim}:le and
easy to use. Thousands of them
now augment our regular fire de-
partments in all parts of the coun-
cry. They've proved so compact and

mobile that many more have been
sent into service at our advanced
bases overseas.

The Fire Pumper is buile around
the same sturdy, dependable engine
used to power thousands of cars
manufacrared by Chrysler. The en-
gine with its moving parts Super-
finished mircor-smooth — some  to
one-millionth of an inch, for quiet-
ness, economy and longer life,

Such Chrysler warrime dcvc!op—
) ments demonstrate the pioneering

BACK THE ATTACK— leadership of Chrysler Division,

WITH WaAR BONDS

L WAR PRODUCTS OF

CHRYSLER DIVISION

Indestrial Engines » Maring En-
gines s Marins Traztors = Mavy

Pentoors » Harbor Tags = Anti-
Alreraft Carnon Farts = Tunk

THE HATION-WIDE CHRYSLER DEALER DREAMIZATION Engine Assemblies » Alrplane
Wing Panels » Tank Parts = Firs

DFFERS OWHERS SERVICE FACILITIES TO MEET Fighting Equipment » Alr Baid

THEIR WARTIME TRANSPORTATION NEEDS s T
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The manufacturing might of all America is
concentrated on producing for victory. In the
front rank of this vast mrfusmal army are the
machinists—and their weapons are tools !

In plants everywhere throughout the nation
machinists are busy at every phase of theic
craftr—helping to turn out more, faster, with
tools by %mston Some of the machinist's
tools supplied to industry by Disston are the
files used every day in general machine shop
work, Superfine Swiss pattern files for precision
work, file cards, hack saws, hack saw blades,
metal cutting hand saws, metal cutting band
saws, solid and inserted tooth metal cuttin
circular saws, metal cutting sabre blades, mr.:ﬁ
bits, machinist's chisels an% others,

® If you need a hand saw for essential war
work, see your Hardware Dealer about

DISSTON D-7 —

__,_,—'—' R

-___ e c'..—..'l“
ey Bt

il

Lightwei he Smught-back pamm Umvcrsal]y popu-
lar, moderately priced, Disston quality. Made in
26-1nch 7,8,10and 11 points cross-cut, 5% points rip.

KEEP TOOLS WORKING with the help of the
Disston Saw, Tool and File Manual—FREE from
your Hardware Dealer . . . or write for a copy.

HENRY DISSTON & SONS, INC.

1111 Tacony, Philadelphia 35, Pa., U.S5.A.
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for
Dritling
Milling
Griading
Fitting
Filing

4l ITLEY AL

Chieago Tool & Enpl H-:er-'n g Ca.
RIS Souy Lh Ohicags Avd.

Il"l:ltl]TE'l'JTl\‘.'lN Fﬂﬂ.‘\'l RLST
TOOLS — GUNS — LOCKS, Etc.

For years hunters hove used Fiendoil to Kesp
thelr guns clean ull’e-’. from rast « « « el
offective on all metal srticles.
At 'rgur spn-ru or Hardwaro Storo
I 3%g T oF. Wotils

FIENDOIL

McCAMEBRIDGE & McCAMEBERIDGE CO.

Baltimors ]
_

- Hew OTTAWA WO0O0D SAW

For Tractors

—Makes wood Bawing
- E fast and easy. Cancut
enough wood to pay for
itself gonickly. Easily
moved while attached. Big
heavy blade, FREE details.

OTTAWA MFG. CD.
1127 Osk Ave., Ottaws, Hans.

A= SELL ELECTRIC FENCER

FE? \' i ? RETAILS

The New HIRBALL
. EIT tha best ¥ 11
& *.r;.ll. 'I; e IIIJH -.“ e 51 '!
ROy T ]

., ks dipy fo §18% I|| feér i
Gobd terriloey opefi. 2 l‘|I||. s, 00
LEJAY MFG. COD.

2047 Lelay Bldg., Minneapolis, Minn.

TRAILERA.XLES HITCHES, AND PARTS

@ Il you are intorested §n purchasing frallor
axies, hitehes, misd oflwe tenller paris, confsct
it prompEtiy. Complete house Erailer blua
prints, 31.00. Write for free literoture.

HAMMER BLOW TOOL COMPANY, Dept. 111, WAUSAL, WIS,

TO MAKE THIS UN/QU E

71 GAS SAVING TEST

P ll'l-
i "H —TTH Will you permit us to send ot our risk

l]:e‘h’acu-mtl.c adevice whichautoownera
i m‘--| |

ising? Install it on your

Car. aat it ;tnu.r risk. Unlesa it trims dollars off

mm billa by snving op to 0 X mt::dohna ean=
Tastar secalaration prill cost you

y i Aotomatic snpnn:hnrle Frim:i'pla

" Vaco-matie is ﬂhﬂfgp I It on

lIl 113 byl.'nlﬂnlt midd=

noxypen, drawn from
puter nir into the heart of the gna mixtire Itis

2 A
Comptroctodalls parky Iy astomatio %%ﬁ“’%
Tt ko i wd ||||'|r|h::i|||t: %ﬂuﬁ‘fmm mator e

#ha fiacd :
i ABENTS 225, AF
ooo i N few ninatoa,

M'ﬂ. Hara s & splendid opportunity for unosunl gl

l"gn-—mnwrfm: m T uuﬂhwmmwﬁm
The Watu-matle Co., TE1T-848 W.State Street, Wauwatosa, Wis,
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Harley-Davidsons are Really )
g 4

On all war fronts, the men

who ride and service Harley-

Davidsons are learning what

“*dependable performance"”

y really means. You can’t beat

bt tﬂug{: war action for proving

}.‘,‘ that Harley-Davidsons can ¢
“take it and dish it out.” |

One fighter wrote from
(CENSORED): “We're in an
ordnance maintenance outfit
and I'm overhauling trucks, cars and
small engines. Harley-Davidsons are real-
ly standing up. They get twice the mile-
age and abuse other vehicles get before
they need attention. Iintend to get a
new 74-OHV Harley-Davidson when I
get back to the good old U. S. A.”

Hundreds of these letters continue bo pour in—and the
story is always the same. Putyour fighting dollars in
War Bonds — and join the riders who are going to

HARLEY-DAVIDSOM MGTGE.C{).

Depr. P, Milwaukee 1, Wisconsin
Please send at once free copy of 24-page
“Enthusiast™ Magazine, filled with motor.
cycle acton pictures and phrilling soories.
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THIS IS THE WHEEL, MR. JONES |

Maybe you
were stumped
by grinding
jobs before,
but they won't
Worry you
any more.

300 shapes
and sizes—
every grade
and grain—
there is a Chi-
cago Mounted
Wheel cus-
tom-built to
t.nkf“non tml;-j'
grin ro
lem. %P
wheel is a whirling point of power that tums
your jobs out smooth—and in a hurry.

PROMPT DELIVERY — Our wartime set-up
concentrates on mounted points and grinding

wheels 3" in diameter and under. f$ mlﬂm%

Production is stepped up and
L
ﬂ'l-"/

keeps pace with demand.

Handee Tool of 1001 Uses and
Hi-Power Grinders are still avail-

able to all who have priorities. ﬁh -_lﬂ‘ A6
% e
Send for Free Catalog [ % o """.‘u.
b |

CHICAGO WHEEL & MFG. €O. | .

108 5. ABERDEEN STREET, CHICAGD 7, ILLINOIS L

Y}' hj._}_) UTILITY |

TAPB
BETWEEN YOU T
and THE COLD

= |
New pliable plastic stops
leaks. saves fuel. Weather-
strips windows, docrs, base-
boards—caulks casemenls;
makes packing, gaskets.

Easy to apply. Unrolls like
ribbon, Just press inlo place
and it stays put. Does not crack, chip,
dry out or shrink.

About B0 ft. to o box. At Hardware,
Plumbing, Mill Supply Dealers
or $1.25 prepoid (51.40 west
of Rockics).

\ |

STOPS THAT DRIP

Send for Circular
A sure cure for condensation drip from
tonks, pipes. walls, ceilings, etc. Apply

L= i
w5 )eip
. with brush, trowel or spray. At slores or

$£1.90 for 1 gaol. prepaid (52.10 west of Rockies). Free

Circular.
J, W, MORTELL €0O., 522 Burch 5t., KAMKAKEE, ILL. |

Say you saw it in Poepular Mechanies!
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PRECISION GAGE BLOCKS

Tlispenankle in inler-
changealle manifaciure,
b testing  and sbl:ilrru:
i AN rlmn"ull%
chrianiers, JLTR
CHEX are Bow avallanie
b mine block sels as
Ihastrated,
Every  Loolmpker  fnd
Fechinnic cin new al'l'mrll
hin  gwn set of
hicks.  Grler now (o
tarn aul highly nreelse
work, redien fejectiong
save material,
The ULTRA-CHEX =at
conalsts of the following
||1|:|.-:*J-:s| LDa3n O

5 .2|.ll'.|". SEN0MT
00T, LAD0T,T 1M 3

5 |I-I:I=l|r yaou' to ‘make
ap combinations,

BECOME A BETTER CRAFTSMAN BY ORDERING ULTRA-CHEX MOWE

Price with opiical fat. m.ﬁﬂ Price without fiat, -
ASHK FOR MHEW I'lll.bll HTHE USE OF GAGE llﬂﬂlﬂ!""

GEORGE SCHERR CO. 1284 Latayotts St

Mew York, M.
']

with Steel-Grip
m-phu-lﬂ:k“ldlrl'ﬂﬂﬂ
alhr:]'u’[u-uad Er;teet-ﬂ p'Weldera™

ndded
Fin m:-dl{?&-ltpnhmf
zﬂtg'::l'r..- Widestrap thumbreln 'DI'E'-‘-
snt, Try o pair. ti.ﬁ.. ﬂnﬂlﬂt
her t]u'l'eﬂ. ﬂrd

= .
pilrhju. Writs for welﬂ-uzs dm;:ing. STEEL'ENF

INDUSTRIAL GLOVES COMPANY™
651 Garfisld Boulovard Danville, IMnals
[ fin Canade: Safety Supply Co., Toronto) L

THAT WOBBLY CHAIR | TE Ju
i 1 minure For 1¢ JONT

Get TITE JOINT, amazing new fobrele

crous impregnaled with pewerful ndhesive,

Tightens chalr namgs, tahle legs, drawer
11, umbrella ha |n§|lx Dl Ioosd Bings,
use wet, place over end of I

nnd

Wi

cam TS,
ush into sockek, Cemenis {tself to
L is there to stayl Devartment, hards
AR, C chnlin stores. . . . Wholesalers”

el el invited, =T

TITE JOINT SALES €O, 309 Sth AVE., NEW YORK I.I. M. ¥.

110-VOLTS AC /20 Sigscir

GURREMT
with KATO HOMVERTERZ. Furmnish
stanlard 110-v AC from 32, 110
2an-v, M. Good deliveriecs on sizes

560 through 1600 watts on priority

wrders, ]
Good deliveries on B, 7%, 16 & 20 KW
AC generators. Migr's of molor generis
tore, frequency changers omd kigh fro=
quency gEenerators.

KATO EHGIHEEIING CO.
32 Elm Street, MANKATO, MINN, USA

LUBRIGATES - CLEANS - POLISHES - PREVENTS RUST

At Hdwe., Drug,
Crocery and
10¥ Stores
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IN WAR BONDS

pEeN DONE

yeart 069
:’iurﬁbw drapecs

hutters were
and s T realate
light
privacys

t 1864, the
:hrni:g fo“.tif for

after e war?

TELL US...YOU MAY WIN s200-"

OR ONE OF THE 41 OTHER
PRIZES, TOTALING $500.00

What kind of window blinds"
@b you want for your tiome

What's your pet window shade peeve? How would you remedy it?
What gets your goat about Venetian Blinds? How would you improve
them? Have you a brand-new,
bright idea about window blinds?

cloth shades was

have

PAY TET"
FH::I ::m.inﬁ:&uz?a‘? ccllul::;
ﬁe'L:n:tr windaw shades w'h:.:ﬁ ]nu':“
like expensive cloth shades,
cost ahout, Y& a8 ety

Why can't

plhilh

o atmach to
you: T ;;h:gnw: can ,?ﬁw
fresh, clean ‘&‘mﬂ

Then women

tioenls. st
Sl sell for 10c,
hable ones

hout tacks

{5c—with lovely was
Tor enly

linds
NMext, Venetian Blinch
for oil. GLOPAY
veloped YVenclians
with sturdy, CHTVEC
fher slats that Aok
like the smartest stce
and W Wenenans:

T bowt ha
[hey cost a 51,6

WHAT MIGHT BE pomNE

For instanee,

may have an im
for a window shade
that pulls from sjde
to side. Such a

shade could be
Inacle.

O¢, perhaps you'd
like a Venctian
Blind with slats of
glass or some other
material, Majhc

u have an idea
ar an El'ltih!l].r MW

S kindof shuteed shade,

How about AN e %

Let's have your fdeas

;rssl::'on: for the windo:vn%dgxg

Cropay 5 planning  for the

brighter homes af LOMOrTEw,
And even the simplest thought
Ena}- win one of !?u: 42 prizes,
t may A suggestion for g
new pattern, color or ma-
terial.. .an jdea for improv-
ng wearability...a new way
of hanging, HF':Hng or fd-

g the cas
and get busy this very !'I‘!:Ilmzf

cordian - type blind
—one that lets down
rom the top, or

ulls up from’ the
MM om

Your idea or suggestion may he the
very one to win that $200.00 in
War Bond:s* or one of the other

valuable prizes.

You'll find it fun

to try vour hand at postwar window
shade planning. And wouldn't it
be grand to win? Sit down, write
vour letter, now,

15t Prize ...
Znd Prize. .,

CLOPAY CONTEST RULES

veaee$200 in War Bonds®
cesves 3100 in Wor Bonds*

Mext 40 Prizes. .Eoch, 5 in War Stamps

1. Write a letter tell-
Ing ua whathiu-n 1hink
1s wrong w wipdow
shades or Vemebian
Blindg; what changes
sou would like after
the war. Haggesi, i
you ean, how these im-
provements might be
made, Or brielly ex-
plaln any brand-new
Idra you have for win-
dow  blimds.  Write
plalnly, on one side
of paper oaly.

2. Mull your entry to
Clopay Corporatlon,
1278 Clemay Bauare,
Cineinnatl 14, Ohio.
All eniries must be
mailed me laber than
midnight, Ilecember
2l. 1243,

3. Entries will he
judged on the basis
of erlginality of 1dea.
Penmanship or Taney

*Maturily Talwe,

entrles will mot count
extra. Declsion of
wdges will be Aral.
n espn of Lies, du-
nlicate prizes will he
awarded, buat  wlkere
suggestions pre simi-
lar, prize will ha
awarded to entry @x-
plainlng It most clear-
Iy snd interestingly.

4. No entries will be
reiurned. All entries,
ldeas and contents
thereal become the
property of the Clapay
Carporation.

5. This eontest is open
to any resldent of the
United Btates or Cane-
ardp. exeept employees
al the Clopay Car-
poration or ita adver.
tising ngeney and thelr
Familfes, and i3 sub-
fect 1o all Fedreral,
state, amd al lawa
and regulatisns,

half
s o
SEER | QLOPAY wwoow s

2,19,
On sale at 5-8-10¢ and neighborhood stores everywhere.
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Mo, GAl21—Thiz: woich econ go pltll'_E:.—'-srurd]r.
anti-magnelic, precision lested, 15-jewels. Hos
radium dial and hands, non-breckable crysial,
waterproof sirop, sweep second hand and stain-
less sleel bock, SHOCK-RESISTARMT, 539?5

Mo, GA3IS — Same, 17 jewel, SELF- I
WINDING, SHOCKPROOF. *89.15

Attroctivaly Boxed. Prices inclede
Federal Tax. Potfage FPrepaid.

Write for Free Ilfustrated Bookler "'GA'
MAIL ORDERS PROMPTLY, FILLED

BELL WATCH COMPANY

Tims ond Life Bidg., Eockefeller Conter, Mew York, 20, M. Y.

I:ﬂ LL ll“'l-l BLE
hk \Tﬁll l-u ﬂ.l\"[!

#COOK-STOVE” in
a VEST POCKET?

Yes, Sir!..and FUEL TOO!

Want a cheery firs, fast? Lipht a HEATAB! Wltfwdq'

it nlm nrhu:t 'llnm, fong-burning. Intense heat . . .
« for cooking, camping, plenles,
huutlnir.. mhtnq. .’:arﬁnu furnace, steve or grate fires.
Countless housewives, doctors, mur dan-
tists, chemis 'Im!ut al workers, Boy Scouts. Girl s, *
Red Gross and Civillan Defense workers. Nesded In First
Ajd and Emergency Kits. Carried by armad forces to heat
eombit utlam. alld uumuﬂi. non - poisanous. NO
SMOKE, . FUMES
EFEBMLBFFEE COLLAPSIBLE STOVE (#tsvest
neluded with TW0 LARGE BOXES OF HEATABS.
Inl.'l' $1.00 poatpaid . . . ORDER BY MAIL.. TODAY]
s J, W, SPEAKER I:ﬂ'RPﬂRI.TIﬂ“
1673 W. Water Stroet . Wis,

T

“I'LL TAKE THE WHITE ONE EVERY TIME"

... EASY TO READ

—easy to clean—unconditionally guaranteed for
one year. The crack-proof whire surface is hbonded
to the steel—protects it from rost. 25, 50, 75, 100
fr. lengths. Sold by hardware, building marerial,
mill supply dealers everywhere, Write for folder.

KEUFFEL & ESSER CO., Hoboken, New Jersey

4 P
> . e WYTEFACE

STEEL MEASURING TAPES

Say wou saw if in Popular Mechanies!
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{ Land or Water"DUCKS” Enow their Way <1

@ At bemel bk s sbranen unuls oo wldioen smuss bz
\Ll."'.".l.l HLI L ATREAMLINE COMPARS 1

sl o miligary wahiches, lakisg Lhe -nl.u-u ;.. -

lﬂurL'nn.d' th;llid.l plant. Tho enginsering

necssmury willl provids m mors accurslbe

r ated  smrviomble momipas for chvilian S0
i subos aiter tho war, !I

HULL WFG. GO, P. 0. ux 245-D11, WARREN, OHIO
PAINT STRIPING TOOL
‘?’aydfﬁmﬁnﬁnﬂdﬁm@ slpoﬂ

PAID

With this NEW Tll'l-"l ﬂd- # brush) oretyone exn now

limen with mabai auten. models weye illed
nabaneis, Turnicuss, I-anlllum. kil g1l bame woskakep g
1

[
A3 s Roalior
A egay (o nse paining a Lﬂ?l:d-; -l.':-h:- :u:lud
as a peneil Loy i i iy oL

-;._.|;. U it vory mre sak
sildad sharuster as well nn
1 ol apd wall

WENDELL r'hFG" ‘co.

2L W, Askilemid A, Chicams. 111,

S 333\ N. Achiant Avs. _____ Chisage, Wi
SAWING
wx: B1G MOHE Y
WOoOOD NOW!

OTTAWA .:icror s,
TRACTOR SAW
Turn wood lots into cash: help save sther fuels towin

the war, Use Ottawa—Fastest cutting: ensieat ey, F.EE
Cuts Tarfotmi small logs, fells trees,

uu i nat with special 8 mde. -u
E‘l\a“ufm‘ﬂ twm 1‘21?[‘;: -E)FM.::EIM Prins iy

ﬂﬂ.ﬁ\'ﬂ. MFG. CO., D-1127 Forest Ave., Ottawa, Kansas
POPULAR MECHANICS



ON EVERY FRONT WHERE
PRECISION COUNTS

Millions of dazed Germans fleeing devastation from the
" 1 L"apturmi Nazi supermen cowed and begging to
see our automatic cannon’ . .. Jap warships sunk in
pitch black night, out of sigh[ hut not out of reach —
such military miracles are tributes to the American inge-
nuity and the production ability of American industry.

We're proud that in thousands of war plants, and in
the mobile machine shops of our armed forces, compact
modern Atlas machine tools are picked for the precision
work that helps make such victories possible.

Typical of Atlas development for war production is
the Milling Machine — shown above — first low cost
bench milling machine, It handles the full range of

milling on small parts, relieves larger machines
\ of such work, and maintains precision produc-
l."u x tion day after dﬂj It's a good tool to remember

for your post-victory shop.

ATI.AS PRESS COMPANY

1143 NORTH PITCHER STREET, KALAMAZOO 13D, MICHIGAN

NOVEMBER, 1943
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HOW T0 CHOOSE

A GLUE

Dﬂn't think that there is any one glue that does
all gluing jobs. Here are two simple rules to follow.

m USE CASEIN GLUE: For all interior

or protected construction—furniture, cabinets, toys,
laminated trusses and beams, interior wall panels
and all types of “odd jobs".

REASON: Casein Glue (CASCO) is easier, more fool-
proof to use than resin. CASCO is "self-bonding,”
needs only moderate, not extreme pressure. Has
“filling action” on poorly fitted joints. Highly
water-resistant, withstands any interior conditions
except extreme dampness or mold. Used at any
temperature {above freezing).

m USE RESIN BLUE: Where a water-

roof, moldproof or stainfree glue is required—
oats, outdoor furniture, screens, in damp base-
ments, on thin veneers, etc,

REASON: Resin Glue (CASCAMITE) is completely wa-
terproof, moldproof, stainfree, (Resin glue requires
weﬁ-ﬁtred joints, smooth wood surfaces, positive
clamp pressure and workroom
temperature of at least 70°F.)

CASCO Powdered Casein Glue

Meets Army, Navy and Federal
casein glue specifications. Highly
water-resistant. Cold water mix,
104 to 654 at hardware stores.

CASCAMITE Powdered Resin Glue

Thesametype of glue used for Army
and Navy life floats, truck bodies,
other field equipment. Mixes in-
stantly in cold water. 104 to 854
at hardware stores.

FRE GLUING GUIDE AND
PROJECT BOOKLETS

CASEIN COMPANY OF AMERICA! Dept. PM 11
350 Madizon Avenue, New York 17, N. Y.

Send me the literature checked.

o: 'GLUING GUIDE". Complete directions for both glues.
Owver 80 home workshop jobs.

0 “"CASCO PROJECTS". Describes 24 furniture projects

by famous American designers. How to get free plans.

“CASCAMITE WATER PROJECTS”, Describes 12 new
boat and water projects by Wm. F. Crosby. How to get
free plans.

MAME ........ v

ADDRESS
=o=Save 2¢—Stick coupon on penny postcand — =

R —————
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'MASCOT SLIDE RULE

iy
lecticity for Any Job- Anguibhere

OMAN GASOLINE DRIVEN ELECTRIC FPLANTS
= provide electricity in locations

S = where it is not otherwise avail-

) ! able, and for emergency standby

gservice. Thousands of units are

doing @ winning job in the war.

Sizes from 360 to 35.000

A,.C. 50 ta ¥

voits. D.E. B te 4000 volts. Also

duxi A& amd D€, sulpui models.
Air ar wator coobed,

Detaids adly Furninked,

D. W. ONAN & SONS

108T Rowalsion Awe. Minneapolis, Minn.

An  occurate 137 scale
maodel of the lomous H
Cﬂmp|-¢:!¢ kit mcludes all

! '_"-—-._______ fitlings — Only 55

GET THIS BOOK — the only one of its kind,

Full &l detailed drawings and photegraphs

with instructions lor building ond rigging

ship medels. oyip MODELS ILLUSTRATED
postpaid lor only ¥2.

L MARINE MODEL CO., Dept M-2, 29 W. 15th 5t.. N.Y.C. J

[ pr= _ - BUILD THIS MODEL)

Fits the pocket. Quickly aolves nny prob- s
lem_in multiplication, division, proper- ||
tlon. Glvea the sguare, the sguare root,
logarithm sand reciprocals of all numbers.
Trig scales give sines aml tangents of num-
bers, Fine black graduations on white eallu-
loid. Priee In fabrleoid case 1,00, in leather
cape 21.25. Money back if not astisfiod.
Specinl offer to ngents and dealars.

TAVELLA SALES CO., 139 West Broadway, Mew York, M. ¥.

Automatic CGrip Serewdrivers
Haold, start amd set-wep serewe 2 oeshandy pleies. =
Ozipper  instanidy relsassd by spring action o9
liding ug oul of the wny whan not in tse.
Finest metesiils Lhpsuot Iilghquuhl_v hll?llm'.

mny have Leniisgsarent, insglatieg, unbhreak-
ﬂ.l- hinndles. Models tor recossed -head
serewn. Mo mose expensive L han ordi-
mary sormwdcireta A handcare,
dadeiugyply, or nlectrical stars .

Modernize Yoor Gua! Improve Your Score!

Most durable grips made. Positively on-
brenknhle! For Colt, Bmith & Wesson, Hl-Stndard.
Origies, Luger & Maugers in a wide choice of hnnulli'_ut
designs in ivory, pearl, walnut, onyx, etc. Low prices. FREE
CATALDG, Dealers Wanted.

SPORTS, INC., (Mirs.) 2850 N. Clark St Depl. P-11, Chicago, Il
CHEMISTRY CATALOG 7,000 1TEms

- h ef Brk .k =l Miol u
Everthing for the sudy of Schacy Chesistry and Biolser | Oy

materisls and spparstus for every solentile need. z 5&
1334 Morih Paulina 5. (118 g

ETANDARD SCIENCE JUPPLY COMPANY

Decalcomania Transfers

Tmparied Desipns of all Sizes and Typea—Flowers,
Fruits, Birds, Dags, Horse Hesds, Si;qu.. Juvenils,
Tropical, Chiness, Peasant, Inlay, Initials, ste.,

Jor Furnilure, Dodrs, Walls, Troye and what nat,
Catalog with 800 illustrations in Celor sent for 25¢
Deduetible on firsd purchase of 1,00 up.

L.C.WELLS, Dept. PH-311, 25 E. 26th 5t., New York

POPULAR MECHANICS



750 Ton

ISTORY was made when the destroyer escort,
11.5.5. Bunch, was “rolled over” successfully
at the Defoe Shipbuilding yards at Bay City,
Michigan. For this was the first time a steel-
welded ship more than 300 feet long and weigh-
ing over 700 tons had been built upside down.

The same engineering feat that made it possible
to build the USS, Bunch in record time is pro-
ducing an ever increasing fleet

2/

struction methods deliver fwice the production
per man bour resulting in donble the number of
ships built at balf the labor cost per vessel,

Resourcefulness in developing new methods and
shortcuts to speed delivery of ships to the Navy
is typical of Defoe engineering tradidon. And
when our fighting men and their allies have
dealt a knockout to the Axis, the same competi-

tive spirit, skilled workman-

of sister ships—many of which
are already in service with the

ship and "know how" that are

Navy on the high seas,

Defoe's unique “Aapjack teick™
with ocean-going warships
does away with conventional
ship scaffolding and allows
workers to stand over cheir
job at all times. Defoe con-

"Next do our immediate task of
buslding warships faster and faster,
the first responsibility af Defoe it
io flﬁvﬂl for postavar operation fhat
will provide the maximum of gain-
Ful ensprloyment.”

HARRY J. DEFOE

Founder Diefoe Shipbuilding Co.

DEFOE SHIPBUILDING COMPANY, A

NOVEMEER, 1943

'L

CITY,

the Navy """

now setting records in lpm-
ducing for Victory, will be
reflected in even greater values
of Defoe products to serve
peacetime America.

* * *

BACK THE ATTACK—BUY WAR BONDS
Dofen werkers take mers then 10%
of thelr pay in War Bands

MICHIGAN

Award won by Dafos w

ng BAY
/ \‘? ,  Three Whits Star Renewal Citations nowe decorate
-@'\

Ab

Ships for Victory

Servants for Peace
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HOW TO GRIND CUTTERS
FOR

WILLIAMS’ TOOL HDLDERS

S HOW s WHY K OW ... WHY 5
& WILLAMY TOOLS AJS WAR FRED [ mtmwm.nmmﬂl

G SIS R
el TOR Bl

AN

TE87 N 10 87AREUQ

FREE! wiLLiAmMS’
TOOL DATA SHEETS

These two Williams® Tool Data Sheets
graphicaﬂy explain how to grind cutters

ive correct included angles, clearances

rakes. Also instructions for set-up
and use. Other Data Sheets are listed
below. Circle the number of those de-
sired on coupon and mail today. They're
punched for 3-ring binder.

1. Chareteristics of Williams'
“Riperior’ Wranchas,

2. Datn on Willinms®
Boring Tools,

3. Datn on “Vualean™*
Chain Pipe Tongy.

&, Dats on WEH e

8. Having 'I'Ernvrr wlih
Williams* “Supersoclkets

10. ats on “Yolean™
e Bolta,

11. Data on Williams'
U Clamps,

! 12. Uee of Williams' Cutting-

“Buporsocket” Wrenches, D Tool Holders.

8. Data cm “Wualoan®" 12, 'se of Williams' KEnurling
Latho Dogs, Tool Holders,

8. Data on “"Vulean" 14. 1 R -:n‘ Willlams' Threading
Chain Pipa Vises Tool Holdars,

T Dats on Willinms' 18, Internal Threading with
Turning-Tools. Villiams' 'I'uun.

B. Data on Willlnme" 186. How to grin
“Huperior'" Wronches Haolder 'L.utturs. E':I:ML AL
17. How ta grind Tool Halder Cuttors. Bheet 1,

MAIL THIS COUPON

J. H. Willinms & Co., Depr. M-1143, Buffulo 7, N. Y.
Please send Data Sheets circled below :

.1 2345 E8TS8 D 10 11 1Z 13 14 18 16 17

MName

Address

Ciry —_
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DEFIES tGI.IH Mew methods of

treating outer coverings to increase resistance
to dampness, new construction of openings to
seal out ey winds—these are some of the war-
born features you will have in your after-war
Ta-Pat-Co. Entire production is now going to
our armed forces, but when peace returns you'll
find this fine sleeping bag and other To-Fat-Co
equipment at leading sporting goods dealers
everywhere,

THE AMERICAN PAD & TEXTILE GDMPAN‘I’
GREENFIELD + OHIOD
In peoce ond In war, the leading manufocturer
Of Life-Save Equipment and Sleeping Bags

 WITTE DIESEL ENGINES

The WITTE FPlant is producing large num-
bers of I[hesel Engines and Dieselectric

Plants exclusively for the War Effort.

P

They are helping to
speed Vietory on
many fronts the
world over, andwhen

victory comes these
game improved
WITTE units will
be available to all

Remember us then.

Slow Speed Heavy Duty

WITTE ENGINE WORKS

LARGEST BUILDER OF SMALL DIESELS
KANSAS CITY, MO., U.5.A

For Household and Home-craft

FDWER BUFFING KIT

SEHI] HI‘J HGHE‘H’ -

[EE LTI TR T Beni CODx
i.p';Li:. Tow LI.I §id riilige
B1.00 with orfer we pay posiage

BUFF

DEPT.

COMPLETE
¥ l@_ﬂ IEI'I'I

u' }u'.l EEH

e
arder.

SERVICE AND SUPPLY COMPANY

10, 3125 W. LAKE ST. CHICAGD, ILLINOIS

Say wou gaw it in Popular Mechanicsf
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Here’s how you can plan now for

s . More Fun and
) more Brofit-with

DeLTa POWER TooLS

..in your after-the-war home workshop

Get ready for exciting adventures in homecraft
with the great new tools that are coming!

You can start today to lay the ground-work for a shop
that any home crafrsman might envy. A shop where you
can do things you |'|.|.:rd]1.. thought possible — using the
new Delta Power Toals thac are on the way — hner,
faster, safer, better-looking than any pre-war tools.

As we make Eh'l'l'I.IS.IJ'IIJ_\ of Delta Tools for viral war
work, we add to the "know-how™ that has already es
tablished Delta Tools as the finest in the field. Yo ,F:l.l:
the benefits, as you creare objecrs that are more beauti-
ful and more saleable, and do it with greager ease,
Ereater safety, and greater pride than ever before.

HM-4
3 things todo NOW ...

Though Delta’s entire out-
puct today is needed for war
waork, there are three steps
vou can take now [ch assure
the maximum of L"J'lll.:l:.- EEVETIL,
healthful recrea tln::ln '|.r|.l]
carnings from your prost-
war workshop,

1. Get Delta’s help in planning
Below vou see low Il?l
Plan a ]'Eul:nl. Wtukﬁhc:p

a Sfepage book to help you
in laying out and equip-
{um.. an efficient, attractive
wome workshop, It's pack-
ed with practical ideas. It
kives you “how o' infor-
mation on dozens of sub-
jects, from Shop Layout to
Tool Racks,

Only 25¢

of practical,
tures of t? ical shops —
layonrs. F

BEOL

I am enclosing
i Hiome \"uun1uu|,l

A e o i

Mu.’iw&u’m-:l-:
‘? M {:I:r v

NOVEMBER, 1043

"How to plan a Home
Workshop.'
tested ideas and helps — pic-
plans, designs,
out coupon below and sen |t
with 25¢ in stamps, check, or money ordet.

Tear cut ond mail coupon todoy

e - T

SRR (e | | - | ¢ [Np
S S S e S e —

Let this book help you
save time and money, avoid
waste of efforc and mater-
ials. Use the coupon be-
low and send {or it today.

2. Build cabinets, accessories
Get ready for the day of
“full production.”” Tool
racks, cabiners, storage
racks and other efquipment
Caf (W11 ju.'ujuln.—l.!. L|3q id:.';l.'g
from the book below.

3. Buy War Bonds with a goal
Decide on the Jroveer mnls
vouwant. Then " ear-mark”"
your War Bond purchases
and make your dollars
work fiwe wways for future
happiness.

15 pages

THE TrF‘T,T". 'n'm‘n r'w-'z RING 0,

Milwaupkee 1, Wia.
200 for my copy of “How

o Flan
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YOUR BICYCLE

IS WARTIME TRANSPORTATION

-=« TAKE CARE OF IT

War werkers—civilian defense workers
—scouls —messengers—stoudenfs! Here is
lcum_pfr.l‘t, reliable informaiion for keep-
ing your bike in shape, no matter what
malke it is. Practical pointers for repair,
for safe, comfortable, pleasureful riding
=—all this information iscontained in this
handy, colorful, easy-to-read booklet.
fsk your Shelby Cycle Dealer for it or:

Send posicard with name and address te
DEPT. M , Shelby Cycle Co., Shelby, 0.

SHELBY

TRANSPORTATION

Clean out car radiators thoroughly
before adding anti-freeze. Use

S '-Hush 10c and 25c sizes
am Diirections o cdn

fan bele, etc.
copy of **

AUTOPOWER tells yoa how in plain, ensy, simple, ond illusirated instroe-
tions that anvoene ean follow, Change a
tical A © and I} G generators and motor
valts, for power, light, welding, rodio, =
ence nor specinl tools needed, Generators cnn he driven by wind, water,
Alrendy used and emdorsed by thousands, Send iur Yo
ALUTOPOWEHR."

AUTOPOWER, IMC.

SAVE

Valuable
Paint
Brushes!

‘ vAfter every wse a DIC-A-DOO PAINT BRUSH
BATH kceps bristles flexible, useful, new | DIC-A-

OO Brush Bath will solften and cleanse discarded,

hardened brushes—right down to

the heel, DIC-A-DOO remrares life

and service to bristles—does not

leave them |.i|:|:|.]'r oF Iit.:hh:-'. g

5¢ pkg. cleans several brushes.

A paine, hardware and 5 & 104

stores. Patent Cereals Company,

Genoeva, N, Y, — makers of the

fomous DIC-A-DDO PAINT

CLEAMERS,

DIC-A-DOO
PAINT BRUSH
BATH

THIS MAY BE YOUR

IG OPPORTUNIT

An Ohio manufacturer, well rated and with
ample financial, engineering. manufacturing,
selling and distributing facilities, is interested
in additional products for the post-war market.
If you have an idea or product on which you
need help in development, manufacture, sale
or distribution it will pay you to contact this
company. If you wish, only the barest details
need be given in your initial letter; complete
details can be discussed in a personal interview
later. An immediate reply may mean the differ-
ence between success and failure for you in the
coming big post-war market. Write today in
confidence to

P.0.BOX 217 STA.C TOLEDO, OHIO
Your GRANDFATHER CLOCK NOW

S'Iﬂll‘.l 3'Fl.' IIH |l|' ﬁNﬂP 'I'E"E-TEII COPYRIGHTED BLLUTMFRINT
T |5 nmds havs. DIME beises PLANE

atid sinly pi
sher, tiebee elvlmpe oy

fother cascm. Build fow. .lm-lll ‘-uﬂ.
HUEMPEL CHIME CLOCK ©Co.,

neratnrs int :i'l."l':. RTac=
ith voltage frﬁm 4 to 1,000
i, #to. Mo previous experi-

Only 81.00 postpaid,
2125 Pine 5t., 5t Louis, Me.
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A Lift from the Front at Guadalcanal

FDR all its grimness, modern war is merci-
ful to our wounded. The life-giving mira-
cle of blood plasma¥®...the swift, efficient
treatment behind the lines... plus speedy
transport to finely-equipped base hospitals. ..
result in an incredibly high proportion of re-
coveries among even desperately stricken men.

Speedy Transport! It may be by giant
transport plane, by ambulance or nimble-
footed Jeep...or at jungle fronts in the
South Pacific, by outboard-driven small craft
threading narrow rivers, saving priceless
hours between front lines and the base.

Evinrudes are busy at innumerable tasks
for the Army and Navy, Marine Corps and

Coast Guard ... driving swift assault boats
... propelling pontons, lighters, ferries...
powering huge rubber rafts, wherries, small
craft of every type. After Victory there will
be peacetime Evinrudes worthy of the tiadi-
tions of their fighting forebears!

EVINRUDE MOTORS, Milwaouvkee, Wisconsin
Evinrude Materi of Conodo, Pelerbore, Canada

EVINRUDE

OUTBOARD MOTORS

* A pint of your blood can save the life of a woeunded soldier or sailor. The need
fs comstant, pressing. Call yowr local Red Cross Chapler for am appoimtmrent.,

NOVEMBER, 1943
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Hard surface deposits that defy ordinary removal
methods quickly give way under the harsh, scratch-
ing action of the stiff wire end brush. These brushes,
held by the JACOBS Chuck in a drill press or lathe,
remove rust, baked-on grease, scale, and paint,

In the photo above a small casting 15 being bur-
nished. MNote how the wire brush gives finish o a
dull casting, With a softer brush brass, copper, and
other non-ferrous metalsare given a sofrsatiny finish,

If You Have A Drill Press or Lathe,
or Are Planning on
Getting One, You Will Want This Book

The operation outlined briefly here is one of
nineteen covered in detail in our new booklet just
off the press. It gives practical, helpful information
on unusual and varied uses for drill presses and
lathes. Printed in color and containing 49 illus-
trations, it shows how the set-ups are made, illus-
trates the tools used, and in some instances tells you
how to make the wols themselves. If you have a
workshop you will want the valuable ideas this
booklet contains. If you are planning on having a
shop of your own after the war, you will want the
booklet now to help you plan.

. 10¢ %Lcéﬁ 5

| _'_'_'_._'___,_.--""'-
| ar3 I
-'_1 WORLE'S LARGEST PRODUCERS OF DRILL CHUCKS

Jmeabs MTg. Co.
1113 Jacebs Rond, Hartferd, Conm.
Pleass send me the bocklet (mmedintely

I am enclening i0e bo cower handling and
imailing eoits.

krl_u' your graw it in Populor Mechanicsl

$1500.00 FOR

\ /
;"‘“*‘45’ iDEAs ¥ 45 g

BMM CAMERA AND PROJECTOR
CGMFETITION le who know what YOU want in

the next motion picture camera yiou
vuy—what Y OU think will simplify and perfect
\ the operation of your postwar motion piciure
2 projecror—this is YOUR OPPORTUNITY o
| share §1500.00 ia U. S, War Bonds ___
¢ {matrity value) that l'lr"lr’r:-' Corpo-
ration will award the best and
most practical ideas for TOMOR-
ROW'S 8MM MOTION PICTURE
CAMERA & PROJECTOR. Submir
IDEAS in rough or finished drawing—with
brief comments f you desire . . . the IDEA jx
whart counts. Write today for details—award
amounts—Oficial Entey Blank. There's no obli-
gation., Competition clotes midnight., Dec. 31,
1943, DeVRY CORPORATION, Dept, SP\-'I.
1111 Armitage Avenue, Chicago. 14, lllinois,

AMH OQOUTSTAWNDING

HAME 1M

THE CIMEMATIC WOosLD

HERE’'S IDEAL PROTECTION
AGAINST INDUSTRIAL

BARRIER PROTECTIVE
CREAMS and LOTIONS

Does your job entail handling
orworking with materials that might irritate
the skin? You can prevent unsightly, painful
skin conditions due to irritation by using the
type of FEND Industrial Protective Cream
suitable for your particular need—easy to

ly, easy to wash off, invisible, and really
ﬁfﬂﬁm’ Ask your supervisor about FEND!

MINE SAFETY APPLIANCES COMPANY

BRADDOCK, THOMAS AND MEADE STS., PITTSBURGH, PA.

POPULAR MECHANICS



JOHNSOM

SEA HORSE S

/RS Consy =&
TOA PURSOIT SHIP

The Sea-Horse outboard motor, being a little fellow, doesn’t roar.
It purrs. But its purr results from the same characteristics that
distinguish airrlune motors—sheer quality, high relation of power
to pounds, and smooth, DEPENDable operation.

Fact is, Johnson used aluminum to revolutionize small motor
design way back in the days when intrepid fliers were barnstorm-
ing n crates. Stainless steel, chrome, molybdenum and nickel
alloys and other fine metals followed—until Sea-Horses were com-
Rus.td almost entirely of the materials most urgently needed in the

{ation’s present program of war plane construction.

Today’s Sea-Horses are all for the armed services. Tomor-
row’s Sea-Horses, built out of twenty years’ experience, will be
revelations in performance. « Johnson Motors, ﬁzukcgan, Illinois.

DO YOUR DUTY — BUY WAR BOMNDS

‘ Fﬂ.IT:_IEX.PEHEHCE JOHNSON . SEA-HORSES
= for DEPENDABILITY

N% Wlectvsce off 7000 Uses-
| |

THERE 15 NO SUBSTITUTE

HE ideal hand grinder for craftsman and model makers.
The DURO Heavy Duty Grinder eliminates tedious hand

Send for

filing, carving, buffing, polishing and scratch brushing. Does
delicate, accurate work in fraction of time. Packs plenty of CQH'.IPIE"E
power and speed—24,000 R.P.M. Powered with tr:ully uni- Circular

versal G.E. motor., Of streamline design—only 6%" in length,

Has approved Underwriters’ cord. Collet chuck with capacity
up to 43", 110-V A.C. or D.C. current, 60 cycles or less. Has
many special features including New Departure ball bearings,
shock proof motor case, adequate cooling fan, push-bution
switch. Also available in lighter “*Streamline’” model at £9.95
and in complete Heavy Duty Grinder Kit at §22.95.

DURO TOOLS

MACHINE TOOL DIVISION
ALSO MAKERS OF DUR® HAND TOOLS

NOVEMBER, 1043

giving full details, specifications and prices on
DURO Hand Grinders—also for catalog of com-
plete line of DURC Machine Tools.

r-—-u_-——-_———_————T
| Dure Metal Producis Company I
t 2652 N, Kildare Ave., Chicago, 1L,

Gentlemen: Send me complete circular on [
I DURD Hand Grinders—also FREE copy of ]
I latest DURD Catalog. I
1 wame, ... |
I LI I o o o o I
I e oot e ik e W e o AP Rt
e i e e 2 S s e
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NO GOO CAM PASS

v MILANO $l

+*Finishes walls like TILE |

*Finishes woodwork like
PORCELAIN

This iz really it! Modern science has pro- =
duced this new white PLASTIC coating |
you apply with a brush. It actually has
the same chemical propertles of genuine
maolded plastie products.

A BRUSH-ON PLASTIC

With an ordinary brush you fow this
coating on your woodwork and it dries lo
a smooth poreelain finish—hard, water-
proof, abrasion-resistant—stays brilliant
white. o
You won't have to walt until after the

war for this new, scientifie, plastic dis=§
covery. Limited guantities now available. ﬂﬂu

MOMEY-BACK GUARANTEE
One gallon SYN-FLO Liguid Plastic will
cover walls of average room. Send only
5‘5-95]{01' full Gallon SYN-FLO with Spe-
cial Thinner, express prepoid. Will ship
C.0.D. if desired.

LIMITED SUPFLY AWVAILABLE

TO PUBLIC NOW. ORDER AT

OMCE! FREE ILLUSTRATED CIR-
CULAR ON REQUEST.

SUPERIOR PAINT and VARNISH WDH 5
2256-2274 N. Elston Chicago 14

Ave.,
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! Here's the model of the hourl
An outhentic 1% to 1° scale replica of
=" the U.5. Army Jeep. There's nothing more fas-

cinating to assemble; nething you'll be more
Mo speciol tools necessary.
Kit contains everything— Full size, step-by-step
plan. Completely Finished wood parts. Detailed
printed ports in Coler. Five finished scale
wheeals. Glue, Paint, Ete. Get your Jeep Kit
today., Send check or money order to ...

H; F: Avler Co.; 165 M. ‘Wlld'#ﬂ'r; Milwaukes 2, ' Wis.

DIE-LESS

Overall
Langth 93" proud to display.

25
Past Paid

DUPLICATING

Man¥ small parts gan be formed without
dies, to duplichted acctracy of 001" with

DI-ACID  Precision
PBrokes, Shears—soving Man
Critleal Materiala. Ragqulra
priority of A-1-A or higher.
Wrlte om business letierhead
for catalog, or state i ome-
ployed i War Production,

D'HEIL-TRWIN MFO. 0OMPANY
341 Bth Avesie 5., Minnesoolis 15, Minn

rn TOO DESIGN|

QIJIJ!II!'_\' I||_'|.I|l'."l1| mE Maschin I'H'\ll.lujlwf HIlEQUFII SEaFeLiTmE

fan Y Frakiin S126 a week., Expanding in-
r.|l.1-l:nr -cal. nr: for more machit .ul: :lrllﬁnl‘l‘l than avallable,
e cslum wa.ll:mr:. Ituuh name and kind of job wanbed

I:L'uhlj.' ur !'llll [ R0
Tlﬂl‘ﬂ'm’.nﬂ‘f. Box_13%, Greenville, Ohio

ME \ nHarl:e You Wouldn't Dream of
e Dyeing Your Hair ... But Now

CHECK GRAY HAIR COLD
WITH VITAMINS

See Quick Results At Temples, Roots
and Parting or Monay Back

If your hair le gray, graying, streaked, fnded or off-color, modern
sclence ollers miew hope withoul dyeing. A lack of sertals vita-
mins in your dally diet con cause hair 10 turn gray. Improve
vour dlet, gt extra supplies of the=e “anti-groy hair® vitaming
by almply taking the original Z-way Panates Vitamin treatment.
You too may be amozed and delighted to see the gFray spresd
stopped, restorntion of normal natorsl originel color to the hair
at roots, temples, porting, s great improvement i your hair
bonuty. You con now test Ponates yourself on an iroen clad guar-
antee that leaves no room for doubt. PANATES Is different—
it not only containe m powerful supply of “Anti-Gray Hair'' Vita-
mins but “'staff-of-lfe’’ ¥Vitamin (E) Wheat Germ 0il ns well
Panates iz not a hair dyve. You have nothing to fear . . . o mess
no fuzs. You can test safe, heslthful Panntes whether you now
dye your kair or not becadse Panstes Vitamins work from within
to check gray spread and literally feed natural color back into
the hair roots.

Send For This Introductory Trial Offer Today

The A0-day trial of the regular £4.78 (90-day) Ponates double
nction Vitamins ia only §1.79 il you act at oncel SEND NO
MONEY, pay poatman plos O, 0. D, poatage on arrival on guars
antee of full satisfaction or money back, Send $1.79 and wa
pay nll postage. Or If you want more of the amazing Panates
Anti=Gray Halr Vitamin Story, write for FREE Valuable Booklet.
“Yitnmins and Gray Halre.' No cpst, no obligation. Whotever
you send for, pot your leiter or posteard in the moil todoy while
Epeeial OfMor is availehle. Wha knows, perhaps the 2 vitamins
In Panates may be the wonderful easy-wny answer to your hair
enlor worrleal Not in stores. Write

PANATE CO., Depl C-240, 310 So. Michigan, Chicago 4
POPULAR MECHANICS
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The short cut to a long education in
pipe-tobacco is—a package of Briggs right
now. You'll see right off that Briggs is the
grand prize of pipedom, from the first fra-
grant, tantalizing sniff to the lingering delight
of its luxurious, caressing taste. Because
Briggs is cask-mellowed for years—longer
than many costly blends—and you harvest
all its full-ripe richness! So go to it, man—
trv a package of Briggs foday.

BRIGES

The Smoke with
a Smile

PRODUCT OF P. LORILARD COMPARNY

KRW ARBOR PRESSES BENGH JYPE AND
MEEDED IM EVERY SHOP—SAVE TIME AND r -
MONEY—DO BETTER WORK, QUICKER. J_P' i
No shop i2 complete without a small arbor press. Press- -
ing and squeezing operations can be done bhetter and im
faster on a ERW Arbor Press. Eloﬂ using vize and '

sledge hammer methods—they generally deliver spoiled
worg in the end. KHW Factory-To-You Prices glve
you greater value for your money., Order today.

KRW Bench Type Arbor EREW Hydraulic

Presses, 3 sizes bail
Neo. 37-F 1, Ton, S13.25% Presses are built
in 25, B0 and 75

Mo, 37-0 1 Ton, $28.00%
No. 37-N & Ton, $33.00% ton mizes. Prices
gtart at $198.00®

I 'l"l 1P

| . i.‘f

S R e QY

K. R. WILSON, 17 Lock St., BUFFALO, N. Y.
Builders of Shop Equipment for Fard Dealers Since 1916

et i L 1] Arcade,

NOVEMEER, 1943 179



FILTERED
SMOKING

SENSATIONAL PIPE FIITER 5

o wan

No wonder millions have switched to
this amazing and revolutionary filter
invention —the greatest improvement
ever known in pipes, cigarette and
cigar holders.

Inside of cellophane exterior are 66
mesh screen “baffles” which whirlcool
smoke —retain flakes and slugs,
minimize juices, raw mouth, and
tongue-bite. Improves taste and aroma %
of your favorite smoke. x

Thias filter is the “heart” of Medico *
Filtered Smoking. When discolored, put
& fresh one in your pipe or holder. Costs
only ONECENT. Do not missthe benefits
of mild, sanitary, Filtered Smoking.

Something wonderful goes on inside

VIEW OF FILTER

:
i

GEMUINE
TILTERS

FoR MEDICD
PACKED

ORLY IN
THIS RED AND
BLACK BOX

&N ABSORBENT FILTES

NEW ™2 CLAMPS

N GRAND

QUICK
. g LOCKCET

The Magic Clamp
with Trigger Release

Unequalled for light fast work, Setting the pace In war pro-
duction. Finger operated, its jong leverage, cam-wotion con-
verts a press of the thumhb into a fiem, tght grip. Spring
tensisn and trizger teeth hold firm ratchet grip on sceew
which releases instantly with trigger pressure by thomb or
finger so that scrow may be a.l.iﬂur_-d to any desired position
with a single motion—ar, may be Immediately reclamped to
other work of the smme thickness without further screw ad-
ustment. Swinging, locking lever, gib seat makes it abso-
utely “nof-creepleg’’ and nssures ficrn grip on any parallel,
glanting or rownded surface. Free scting swivel with fibre
face that prevents marelng or scarring. Made also with fibre
jmws for aluminum asd other softer metals, Ask about the
complete GRAND Line of Spoed Clamps,

Write for Circular
GRAND SPECIALTIES COMPANY

Est. 1921
Grand Avenue at Troy, CHICAGO 22, U. 5. A.

GRAY HAIR
VITAMIN Yow

No dyiag—No drugs—Halr grow out In Natural
Caolor In almost nlee out of ten test cases just
taklng one tablet Calcium Pantothonate Vitamin
aach day.

Why pay 35.50 to §5.00 for the famouns “Gray Hale Vitamin'?

SEMD ND MOMEY, Jusl send name ond midress. We will ship 100
10-mg. tablels (100 daye’ supplyl gendine siandard guolily Caleiam
Pantothesate Vitamin 0.0, for 81,8953 plus few conts postoge, GQumes
antced same guality as used in Natiooal Tests or money back,

]
MORE

LILEE PROD C0., 2017 5. Michigan Ave., Dept. 911, Chicago, L

EPAGES

GLUE

[EPAGE' MODEL AEROPLANE GLUE
|EPAGES LIQUID SOLDER

= Give constant s;:rl:l:] th any make af
auto or truck engine, regardless of load changes, when used
for power. Fully guaranteed. Simple instructions. il
ring bearing £13.00. Ball bearing $19.50. Prepaid. Montreal
branch, 7646 Wiseman St. Latin Amer. East Asiatic Co.
f_rl_’tl:cl'rcu.!ura. CANDEE, 2641-K S. Hill, Los Angeles-T

Mow you can own these
‘iWestern Unian'' Electric

IT RUTTES)
.ﬂ‘r!l.lbd in Winslean.
;  IT FLASHES!|
h Aa wsed in Kight
E.g'nulhn y
IT cLiCK
As Used

Fau ok TWO recsfring and sendin

g parimant, completely wi
ot fow price of $R1LG85,
t ]
=
Tieleetaghic.

g Tolesnstional Codi®; sinl "0 Eigwa
Each aed in n

compleie s ]

ARKOGRAF

EHDTFL‘.T YOUR TOOLS FROM THEFT
: 1

Fi?l:l'll?]t'.h?l Dul:llil !-_].5'1_— tepald Anywhem

RADIO TELEGRAPH .

: artfita, sach in n oomonrt metal rase
pontaaning Sending Key, Hupser, Flasker Halb, Clicker and batiery canr-
for pemding samd rersving=hath cuthes pi tha

an nles fomnl
Mlanual inelnding ~blorse 1’.‘«5@ Lr'::d 13 {\I\'Ht
g i Code . Alsr Western Unlon tele-
graph Blanks. An unusual ckaser b pregake Do Ul [uties] Lears (he gama
Slgrse Codo umed by e Atmy, Novy and Marises.
bl ings. 1o |

i gl
2T 5. Stark 521, Portland Ore.

SETS_;F

pranting (Mus Write teday.
ARKDGRAF PEN G

SENDING
RECEIVING

ISETE win W
OrIBITORY &
N G e ey |

1395

MONEY

ede instrueians g
B "y T

Ll

tedellvery. Order boday

semdizng snd | ¥ learningor forseading messages bet
recefving unig F

1m igandl.

o RADID WAREHOUSE MARKET, 362 Wooster Ave,, Akron, Ohio

|BACKH =
GUARANTEE

Tear out this ad, write name and sddress In margin, mail $3.95 and we will send sutfits st ence POST PAID. Or seder C. 0. D. pay pestman for suthits plus peatsgs
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1943 -44
BARGAIN
GUN CATALOG

M gotgeously illostrated . . . featuring

1 '1 thousands of Brims and "h.l.rd-:uagrt"'
i sports ftems from America’s largest
[_|' dealer; send 25¢ (refunded with first ore

1 U Aderl. We also |_'m:|.' and

swap Guns, Ammunition,

Reels, Rods, Quthoards.

ELEIR'S SPORTING GOO0DS
S08H S0, Halsted, Chienge 7

REE

Wanted! New Products!

Long-established and well-known company
with modern plant for prodoction of precizsion
devices wants new products for post-war manu-
facture, Particularly interested in small and
medium-sized motor-operated tools or appli-
ances. Ideas need not necessarily becompletely
developed. Send only description of product,
indicating purpoze, market and advantages for
complete, prompt, and confidential conzidera-
tion. If vour idea has possibilities, and will
fit into our plans, further arrangements can
then be made. Address Research Department,

The Dumore Company, Racine, Wisconsin

RADIO PARTS

lofayelte Radio Corporation
can supply all stondard radie
replocement parts plus a
wide variely of useful parts
ond equipment for non-crif-

ical consumer qppliculiuns_
Write Dept.11P3 today for

the Trae |3ﬂ-{rERE catalog
of Radio and Electronic
Parts and Equipment.

LAFAYETTE RADIO CORP.

901 W. Jackson Bivd. . . Chicago 7, lllinois
265 Peachtree 5t. . .. . Atlanta 3, Georgia

BRUSH PLATING OUTFITS

s for autoparts, reflectors, faucets, bicycles. .
Me ftanks necessary, Free pariiculars,

GUNMETAL CO., AVE. M, DECATUR, ILLINOIS

ness

1 Plensd defid FREE
MW v sna s s st o @m0 nna s .

“Much credit for the successful main-
tenance work on both our commercial
and military g!:nes is due to the de-
pendability of Snap-on tools, with which
the majority of our mechamics work.”

s A 7., O |

Superintendent of Malnlenonce
CHICAGD AND SOUTHERN AIR LIMES

e

ANOTHER GREAT AIR LINE

Endorses Snap-on Tools!

With its far-flung commercial routes supplying swift
and dependable transport over the strategic heart
of America . . . with giant hangers busily engaged
in important modification work for the Army Air
Forees , , . Chicago and Southern Air Lines know
the importance of good tools in every phase of avia-
tion. Says Thomas D. Brooks, Supt. of Maintenance:

"Chicage and Southern mechanics assigned to both
commercial airline and military transport, as well
as modification work, have found Snap-on tools
adaptable to work where there is very little room
available, where the fitting of a tool is of the ut-
most importance to a dependable job, and where
the strength of the tool saves time and in many
cases prevents injuries.”

Snap-on tools are endorsed by leading air lines,
foremost plane manufacturers and engine builders.
Their accuracy, flexibility and ease of application
meet today’s urgent need for speed, and more
speed. In victory-geared industry throughout Amer-
ica you'll find them in the hands of men who
know tools . . . the choice of better mechanics!

SNAP-ON TOOLS CORPORATION, Kenosha, Wis.

Always wrlte your name and full address clearly when
answering advertisements.



Install SCIENTIFIC SEATING - Relieve Fatigue

= TON-
_ TESTED

Improve Durpuf in Quulny—m Quanﬂfy

Conserve

I'~l|-ll.lll| |1|l.|ll ll alertnegal Bu.nLu.h unrk wearr im .i.. SEOOCE u-.l-,., I:E:.':['r.':&l
wpaele-bound legs. Cul dowh rejocte. Lel scientific soating paY ¥ou a
=« oftom N!tl.lFl'Il- itl- investment every 24 hours. Make YOUT OWH tesls.
k I'ry & "Hewnunee™ aad compare both quantity and guality of worker's oulput.

Jeewaunee (HRIRS and STOOLS

IHSTAH‘”.Y ADJUSTAB for HEIGHT or BACK REST

To adjust, simply life
wrat,  Each choir and
stoal Instantly convertis
ble for different works
ing postures or PeFadriis,

i i il - Et o Ry T

FACTORY H e R - raans of différent slze nmust use ibe
Each w a = X

SCHOOLS AND wasily - 3

T [ ve: | SPECIAL for Draftsmen, Ets.

Camfarfable Foot-Reat for
high warking posfures
whorg fest de not  reach
the flabr. Write for details.

oar flxll—
1

redd,
WORKSHOPS 5735,

Name,

@ income from a ![n_

Now Plates CHROMIUM!

ALSO GOLD, SILVER, NICKEL, COPPER, ETC.
Woar Increases Demand—You Profit]

TR ks poechle PLASTIC WO0O0D

Mew, patented invention
big earnings

in homes, stores,
restagrants, ete,, with dorable,
coat of metal—with stroke of y
elmple, gquick. Genulne Gold, Elvtr Nu:h with useful data for expericnced woodworkers, Every home workshop

lyzm, eke, Everythl firrniahed. ﬂutﬁt

' Plebe,” pedd s Ho ghoutd have & copy, A Big Valus at §1.00
St Divisi Th

e kadalonks i ﬁ’% smum' TOOLSPA'N fh ISttt el

Week, Send TODAY for FREE SAMPLE

and illnstrated BOOKLET

Bailt

“’AIIHEH EI.E!‘.‘."I'II c BDHFIHI"

upon

WARNER ELECTRIC CO., 663 N. Walls St., Chicago, 111., Dept. 307
Gentlemen: Send me Fres Sample and [Nustrated Booklet.

q I';urusefdﬁwer T.ril.lﬂis cari i
e quickly, easily reset -
with P.W. Handles like ¢
= putty; hardens into
F wood. At Paint, Hard- &=
B ware and 10¢ Stores.

oo hotele | “HOW T0 WORK WITH TOOLS AND WOUD” A popular book oa

woesdworking, packed with (Mustrated instruetlons for beglnners, and

11 Elm 8t., New Britain, Conm.

mn’"iﬂ’f#ﬂ!’ Pl
iy M SEAW 0N Thacions

& 1 to 9 H.P. Circulars on request. War limits production
.+ « We supply repaira for all SHAW tractors sold in our
40 years in business. Write for your neads,
BUILD YOUR OWN RIDING
TRACTOR—“WAR HORSE"

by using old auto parts, powered by I
H. P. Briggas and Stratton or other en-

Buik wn s .nu

or walking type Garden Tractor % to

3 H.P.; or convert truck or auto into Farm Tractor. Plans

I gine, larger or amaller, as shown here;
|
i | for building any one of above postprid for F1.00 (state

i WANT a permanent I:q.l.i.,-
w o own? " Then BECOME &
FOOT CORRECTIONIST.

Wﬂrkeriﬁuﬂwﬂﬂﬂmlg Eatrings. Ia Crin musiis
] needed profession ron as

14 wood catnlogl  Latest UP-TO-DATE

which wanted) or all 8 for §2.00. Money Back Guaranteal

SHAW MFG. CO., 4511 Front 5t,, Galesburg, Kansas
d __ ©BBG Morth 4th Strest, Calumbus, Ohlo

|n|:n.5 for experts and amateurs; SPECIAL high ns 350-8100 weekiy after o few weeks home training-—

BARGAIMNS in Fare W

oods.  wonecrs, snd not madical or chiropody—no !u.rﬂtur eapital meeded, o g

ALL kinds of supplies, ﬂlrﬁﬂlt"ﬂﬂlﬂ of | o hu% ATt year. Wrlte for free hooklet

rare woods in color. Get
2720 5. Mary Sb, Dopl A-

1de 10 CRAFTESMAM Ild‘;:‘b SERVICE

Bend anly

tephenson System of Foot Cnrrection
39, Chicage, ’ 28 Back Bay. Boston,

o i -I.-ull. $2‘-a‘:ﬂ

Medn-Tool

y WAR WORKERS-WIN ‘PRODUCTION AWARDS"

Dremel Moto-Tools are used on hundreds of jobs, In thousands 5"3.“5,__

nts, because they are such great time and labor savers. =

Sharpening tonls . . . eleaning dies, castings, cores amsd
ﬁ.:n— |_.mu||l.|. <2 e drinding. polishing, - bureliag and

:ﬂ|||h|u|1[[ & thess are 'I|-||| a few of Mofo-Taol's many

nl._.pnhll.lq.lfs "Only Motn-Tool has all  these features;—

LSO Fopuri.. dassures beiter work and lengihens life of

|u|1- reii  shockproof bokeliie] cose: oll-less (oll-scaled)

tlnrll;% fan-cocled  modor  (can™c  overneatl.  Order

Moto- Is and mccessorics at your |II:"I|I:‘F| or direct on
trinl, Bloney-lack  guacsmbes, o Bed a TO M‘Ht TIME ==

!:Ir.-.m- eisl ||| m.u- h.-urh. ik pour ;:n;:tuyur fi.r a priorily CUT COSTS AND

nicrkier,

DREMEL MFG. CO., Dept. T-113-L, Racine, Wis. SPEED PRODUCTION
POPULAR MECHANICS




Saves

VALUABLE TIME
and MONEY'!

Onea yau et & Dynamle in
operntion you work' [ la witle
out fe. It simgelleity  will
amaze you, In a year the
Dynamnie only costs  you
about ke a day.

Comes complete with helmet,
rodls, caliles, electrode holder
and operating  instractions,
L

Wrile todny for freo prlorite
ankietance and particulars on
bow ga qgialily for one of
thess amazingly lowspriced
weldors. Act  now whille
they are siill available. Get
dotalls on our 10-day trial
ofler.

L] lllt\\

Thig portable Dynamiec Welder——ennily enr= 5%
Hronze and ather moLsls —bas 4 23
only possilile with o loareer, more ex-
Maintenance Men: Farmers; Mechanics: Machine Shops; Foundries; Auto, Gensral
L
ir inexperienced. ¥ou enn casily fearn 1o do 5 \ml—lﬂl;y of high srade welding jobe I

risd right to the _qub—jal.u[n intg any cons
Hrnsa,
chght metailic sol earban 8¢ welding
Pensive ﬂlllrhlrll"' c n H F L ETE
epair pmd Job Welding Sbops; st the Dvnamue Bod L so indlspeasabie and
fellowing the peaciieal, siepliied operaling  and welding instructions fumished,

;IJEII;I: : I:ltl;l e Eltutfi'lﬁr}.: |rrl ;.d [f:,llill.n 5 L:Eillt 3
hent siapes—boes woark you waould thimie
DESIGMED TO DO HIGH GRADE WELDING IMEXPEMSIVELY
oful that they chnnot Sferd (o be whlboul T,
DYHAMIC WELDER CO., 2226-G Silverton Road, Chicago 16, Il

GOOD
EYESIGHT

o you want perfect 20720 vision? Grent
numbers of men, women and children have improved and strengtli=
cned their eyes by using the fomoos Ross-Rehner Method, o
tested and proven system of home eye exercises for correcling
naarsightedness, farsightedness, color blindness and astigmatism,

Betler £, — Weilhouwi Gladdes

Now you ecan get the entire systom, as recommended by Drow
Pearson, profusely illustrate ||1-=5|ulln|..
B complele Eve Testing Kid, '“:llh charis
to show weekly hupruu-lm-m,. If vour hoak
store does not hove it, send one dollar.
Delivered postpaid, 'l-Itl'Iji et to return in &
days If you are mot sntisfied. Order todoy.

HALL PUBLISHING CO.

BLOOMFIELD HILLS 2, MICHIGAN

ARGWELDER om0
BUILDARCWELDER 720:0%:

For Light or Heavy Work, $0-200
pmperes. Complete PLANS OG0,

Semd today and we'll include FREE |

Easy modern way
5 saves time—dollars

Now you can save your
eracked or burned-out fire-
pot. You don't need to buy
expensive new castings—
don't even have to take
down your furnace. Sim-
ply line the old firepot
with

FIRELINE

Fireline = installed as a eamplete lining entirely around
the firepot. It seals all erncks and holes—makes the fire-
pot gas tight—prevents leaknge of dangerous gases, sool,
nnd odors inte the house,

SAVE YOUR EYES

our Big NEW Catalog.
LEJAY MANUFACTURING CO.
1347 Leday Bidg., Minneapolin, Minm.

IIT_“"‘"@ WORLD'S LOWEST PRICED
==l ADDING MACHINE iz

FREE TRIAL
. IDEAL Fﬂﬂ BUS.INESE — GUIARAN.
OR FER USE TEED AC- nHI'.f izm
CURATEL. hul. || m_v. O e L W U e S 'I'u'l‘m. COsT
| finger Mick. Adels, aubsmocois,. multiplios, [T
.CIHE""'

i vides, Calings de e e |=|1II|-:I|1 Fayn :ur

Ituelf over nver, ldeal ilt—or Bais

1H'hu._]_l=l.'u'1| I'ax amad hu:'hi:\-n1 [T L'm\r'\' NACK GiFAT-
ANTEE, Hendl mame and gddress.  Poy pastnsan only
S3.0M0 plus postape, (Send full cash §if outeride T, 5.5
i\‘mn’.ﬂnﬂl Money back in 10 days (fnotdelighted, AGENTS WRITE.

CALCULATOR MACHINE COMPANY (Mirs.)
DEPT. 147, P. ©. BOX 1118 CHICAGO, ILLINOIS

Fireling iz hirhest guality refractory materinl as used in
Inrige power plants, The fire bakes it into o durable lin-
ing that withsinnds 3000 dep. F. Ensily installed: you
ern do it yourself In & couple of hours. Fire can be
started immedintely,

More Heat from Less Fuel!

Unlike unlined enastinegs=, Fireline gives & hot, bril:'l'll-_rlﬂ'
across entire fuel bed, It produces better eombustion
sliminates unburned fuel in ash: }!:i'-'l'.*. TN h\'ﬂ_ti'm:' EOT-
fort while cutting fuel eost, Taed in pood firepots to
save fuel and preserve castings.

Write todny for eircular. Your hardware store or furnace
dealer has Fireline, or can pet it fTom his J'D'hbe‘[".

FIRELINE STOVE & FURMACE LINING CO.
1889 Kingsbury 5t. Chicago 14, jll:

New 7TR/G 10" Slid

SPECIAL OFFERS

28-page instruction book and slide rule
;nrrying cawr  included in all ofers.

" 1 e “TRIOT 10" Slilo Rl '\.'-ulll B, L, aad T pealés] Gun-

O L= real Finmh Tniliesper, $106 postpabd.

" 2 Exandard 1077 Blide Hule (A, IJ C, I, Claml K Sexles unly)
L9 =30c post K

H bl e G 107 Hlide Tuls: Pocket Calealabos Por wil dine aiiil |
0. ‘subigraes up En 9GS, d-inoh Tronspamnl Protrsctor aml

Uraph Rels nurlul.:ﬂ |r| rlﬂllﬂllll!lrl srl inehes. h

nafpal
Hinndard 107 Zlkle Fooket :;:.Irulllmr Trllllnﬂrnll o=

NOVEMEBER, 1943

Lk

peneile=in multiplication
srpunre apd ocube roots,

__,_

SLT Scales .ﬂ.d.d;-d

Ata rl 107 slide rule with A, B, C, I,

#  * o oand K oseales on plus 5, L, and T sacmles -HI"«. L
TANGENT) on re ilale sliida for pmhl:‘mn in trigonomelrys.
Enalles you to meke difficult ealeulations instanily withoot paper ar

dlvision, proportion, squares &l ‘Iﬁhl'lﬂ.
m;;..nthm,,_ and L;;-_ﬂ:nmnm-wh'-ut prnh]ems.

Satisfaction guaranieed ar maoney refunded. (Sce Specinl HEeiz)

| numa £0., Box F-143, Grand Contral Annex, Mew Yaork, N. Y.
Enchusw

| SPECIAL OFFER | C1No.1 ||

in Fenalilabee eovering Special fer chocked belows I

[OMo.2 | ONo.3 | [(JNo. 4 | I

= eractor and Trranh Bluls, $1.00 pes | iFlonse printh 1
it el '“d 10w i sach prics, Nom®, cvvrmnreasrsa a srEnrrwTrEsre s rrd bbadna ddnmarE AT e I

TH INSURE QGETT
Yocns reomprir—Mail Euupun Nﬂw | Adddress et : : !
e e o o e . . . o S
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The Flying Lathes of the Air Corp

One of the toughest jobs of the Air Corps Technical Service is to get
disabled planes back into the air when they have been forced down in
remote locations. No matter where the plane is grounded, skilled tech-
nicians must get there quickly with all the tools and equipment required
to make emergency repairs.

Precision machine operations are sometimes required—so the Air Corps
is prepared to fly a Precision Lathe wherever a plane can land. Packed
in epecial, lightweight cases and fitted with accessories for doing a vari-
ety of work that would surprise you, these flying lathes are an important
part of the Air Corps’ emergency service equipment.

We are proud that South Bend Lathes have been selected for this im-

rtant service — one of the many vital assignments that are keeping
South Bend Lathes busy for the duration.

SOUTH BEND LATHE WORKS

SOUTH BEND, INDIANA LATHE BUILDERS FOR 37 YEARS

PRINTED BY FOPULAR MECHAMNICE COMPANY, CHICAGD, ILL., L, ®. A,

POPULAR MECHANICS



HEASE for GEARS
?II.IT NOT for SHAVING

Grease is great for machines, but men

hate to put it on their faces. That is
why so many men are switching from
ordinary brushless to the new Mennen
Brushless Shave —it's a cream, not a
grease! Get it in either jar or tube.

NNNNNNNNN




by the Fighting
Engineers

When there are tanks to
be swopped —warch the
Engineers! "Tank block —rush it!” is the
order ...and the photograph at the right
{an actual training test) shows the result,

Stopping tanks is only a part of the job
of the fighting U. 5. Engineers. And, like
men in all the other services, you're apt
to find thar when an Engineer lights up

a cigarette—it's a Camel,

CAMELS SURE
STAND THE TEST OF
STEADY SMOKING!
THAT SWELL FLAVOR
A ALWAYS HOLDS UR
' AND THEY'RE
EXTRA
MILD!

:
First
IN THE

SERVICE

The lavorite cigarelie
with men in the Army,
the Novy, the Marines,
and the Coast Guard
is Camel. (Based on
aetual sales records.)

1 Ir
The I-Zone
phere cigareffes are judged
How long since you've smoked a Camel?

Give them a oy roday. Compare them i ..
critically . . . for taste. .. for your throat o ’
.o your "T-ZONE.” We believe yvou will like the exira

flavar that Camel's costlier tobaccos give. We believe
your throat will confirm the findings of other Camel B 1. ftevanld ey Do, ALt - RaTam;
smokers. S0 try Camels in your "T-ZONE"




