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“Take it easy, Prince; we’ll give you
a run in London tonight!”

Iv's a short, shert way te Tipperary as the Ferry
Command flies roday. It will be even shorter tomaorrow.

For the hearts and hands now building planes to
destroy our enemies will be turned to the creation of
a new and better world.

If you could only sit down and talk to the men in
the aviation division of B, F. Goodrich, your imagina-
tion would be stirred by the miracles which are going
to take place after this war,

They'd be able to tell you about the weather five
miles up and the fight they've been waging to tame it.
They could tell you hair-raising srories of what ice did
to planes before B. F. Goodrich De-Icers were developed.

They could tell you of a type of brake (called the
B. F. Goodrich Expander Tube) which does wonders
stopping the lightning-fast fighter planes we're build-
ing roday, and they'd add, "We think your plane-of-

tomorrow will have this new kind of smooth-stopping
bra]'i:."

They could show you tires used on bombers, like
the Flying Fortress, that are taller than you are and can
absorb the 30-ton shock of landing one of these giants,
You'd recognize the name of these tires from your own
driving experience, because it's " Silvertown."”

These are only a few of more than 80 natural and
syuth:t[c rubber prudu:ts which B. F. Goodrich is
turning cut to hasten the day of vic-
tory. They'll be here affer victory,
too . . . 50 the airliner you hop for
Europe will be that much more
comfortable—that much safer,

Here are some glant American cargo planes that ars

with B. F. Geedrich squipmentl
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No. 5 THE USE AND :l-m
CARE OF CRESCENT COLD
CHISELS AND PUNCHES
STOCK

Crescent Chisels and Punches
are forged from a high 1i|||u1il.)'
tool steel with cutting edges or
points specially hardened and
tempered. Heads are purposely
left softer than the balance of
the tool a= a safety precaution N
to avoid chipping under ham-
meEr I}I{I“'!u.

A few simple but important
rules govern the usge of cold
vhisels, First of all, cold chisels 4

are designed to ent only metals

softer lhtiu the tool itself. Hard- CUT7iInG EPGE
ened steel such as drill rod, hacksaw blades, ete., can-
not be cut with a chisel. Use a chisel large enough for
the job at hand. Use the center of the blade rather
than just one point or corner. Al\mi’e use a heavy
hammer. Too light a hammer tends to burr the chizel
head and does not sufficiently transmit the force of
the hammer blow to the cutting edge,

furrs are dangar-  Crescent Cold Chisels are ground for

cws. Grind ‘emeff  average use so that the angle between
the two bevel surfaces is 60", Although
a sharper point may be used for solt
materials, it i2 recommended that this
angle be maintained in re-grinding.
Don't overheat the point in re-grind-
ing or the tool will lose its temper,

When shearing with a cold chisel the
vertical angle at which the tool is held should be
such that one bevel of the cutting-edge is parallel to
the shearing plane, Sketch below illustrates a methaod
ofshearinglight metal held
im a vise so that the shear-
ing line lines up with top
of vise jaw. Note the slight
horizontal angle at which
the chiszel is ’ilelil . the
point of the chisel is near-

00L NOTES

Mu m?e nance
d Repair
Suggeshansro
Prolong Tool Life

Ll » i ,

Ordinary eculling

with a cold chisel

involves the use of

an anvil or salid A

metal backplate.Lay I ?
the piece to he cut
on the anvil and,
with :'lI'I:;H‘l I]I:I.I] qu:[\-
pendicular to the
work, strike light
hammer blows at B
first. When an initial
groove has been
started hard blows
with a heavy ham-
mer should follow, Usually the piece iz cul part way
through from both sides and finally parted by beod-
ing back and forth at the cut.

Two mothods of cutting off rivet heods :
A— with flat cold chisel
B— with narew cope chissl

Regarding Punches, when driving out rivets, pins, ete.,
use 8 sige llml, almost fills the hole. A punch with too
small a point may upset the end of a 20ft pin or rivet
and make it seize, I a a pune I1“ttlf__,f'3 iteelfl in a hole,
don’t attempt to loosen it by tapping sideways. You
may bend or break the punch or force
the hole out-of-round. Drive it back-
wards with another punch, or hammer
back onthe pin or rivet being removed.

In rL"'EI'iI.It]iI'IE.’ ].mlurlu:s, observe the
same precaution o prevent overheat-
ing as mentioned for chisels above.
Both Chisels and Punches are made
in various designs or patterns for dif-
j ferent uscs. Always select the proper

type for the job at hand. Hardware
iealers can advize you on this subject.
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CRESCENT TOOL COMPANY, JAMESTOWN, N. Y.
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an here’s a chance for you hunters and tar-
get shooting fans, to cesh /v on your knowledge
of guns! Marlin—always on the lookout for new
ideas to improve sporting firearms— wants to
hear from you. Sportsmen and gun dealers are
cordially invited to join Marlin’s big Gun Con-
test—with $1,000 in cash prizes to shoot at. And
remember, many a good idea is simple and easy
to describe. Your chance is as good as the next
fellow's to win a prize. It's easy to get in the
conrest—read the details below and send your
entry in today! Contest ends July 1, 1943,

Jot down your ideas for improving any cur-
rent model Marlin Gun. Follow the simple con-
test rules and send your entry in. If you wish,
you may suggest new features, not at present in
the line. A free catalog is yours for the asking,
to review the fearures of Marlin Guns.

PRIZES IN THE BIG MARLIN CONTEST

The first prize is $500.00 in cash; second prize
£100; third prize 550.00; fourteen additional
prizes of $25.00 cash each, Seventeen prizes in
all! (Marlin suggests the purchase of U5 Sav-
ings Bonds with the prize money.)

JUDGING

Three famous gun editors—Bob Nichols of Field
& Scream, Jack O'Connor of Outdoor Life, Maj.
Chas. Askins of Sports Afeld—will select the
winning entries. All ideas for which prizes are
given become the property of The Marlin Fire-
arms Company and none will be returned.
Prizes awarded for the seventeen ideas which
are most valuable and practical, in the opinion
of the judges. Duplicate prizes awarded in the
event of a tie. WINNERS will be determined and
prizes announced as soon as possible,

CONTEST RULES

The Marlin Gun Contest is open to all sports-’
men and dealers in guns, with the exception of
Marlin employees. Written suggestions must not
exceed 300 words, the shorter the better. No
limit to number of entries which may be sub-
mitted. Write name and address clearly on each
suggestion. Mail entries to Dept. C, The Marlin
Firearms Co., 17 E. 42nd St, New York City.

Entries must be received on or before July 1,
1943,

Win cash with vour ideas! Enter the Marlin
Contest roday.

The Marlin Fircarms plant is now 10055 on war production,

Marlin’s Over & Under Shotgun,
13, 16 and 20 gauges and 410
bore, i3 hammerless, cocks an open-
ing, bas sturdy owe-picce frame.

2A

All Marlin riffes— lever action,
clip and tubnlar magazine and. 12
ﬂnh\maﬁn ﬁra.rnrr

rate, " Ballard" rifling.

Marlin lever aciton rifles, in cali-
bers .23, .30-.30 and .32 spec., bave
the salid-tap, case-bardened re-
cereer, with tafe side .Ejﬂ:‘ﬁnl#.
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Set ’Er Down in Your Back Yard

SAY what you will, the airplane is a very helpless

machine when il comes to landing and taking off.
Superb in speed and cargo capacity, it is quite de-
pendent on long, smooth runways. What vou and 1
want is a machine that will climb vertically from be-
tween the cherry trees and wash line in the back yard
and float gently down to the curb at the corner gro-
cery or the parking lot on the office roof. Igor Sikorsky
has been cultivating the idea for 35 years, and now
it's here. An April article states confidently that vour
next car may be a helicopter.

The Navy’s Fighting ""Sea Bees”

NSUNG heroes of the war are the Navy's “Sea

Bees,"” the fighting Construction Battalions that
are in there building new bases before the smoke has
cleared from the hattle that drove the Japs or Ger-
mans out. Their weapons are the tommygun, wrench
and hammer. An article next month tells how the Sea
Bees take over as fast as the Marines mon up.

Next Month

IGHT now the Coast Guard is

whetting its ax for the annual
spring job of breaking the ice.
The ax is a fleet of tough little
ships that will ram open a channel
for you through armor-plate ice
four feet thick. If it doesn't give,
the boat will climb right on top
and lean on it. The main idea is
to smash through to the Sco and
get the ore ships back to work
early. Ensign Waring G. Smith,
author of “Running the Ive Block-
ade” in the April issue, says the
ice-breaking records of 1942
should be smashed again this vear.

Backyard Egg Crop

HAT? No roast beef? Well,
it's too bad we can't have
everything, but there's a war on
and an army to feed. So why not
grow your own meat? Not beef,
perhaps, but certainly you can
produce in a four-by-twelve foot
pen all the poultry you need to
keep the family in meat and eggs.
“A Backyard Flock Will Solve
Your Meat Problem,” says an arti-
cle next month, It's full of advice
on operating your “egg factory.”
It’s Raining Soldiers
UST a few months ago there
wasn't a glider in the U. S.
Army. Today hundreds of glider
pilots are ready to set our air-
borne Rangers down in the Nazi
front yard; hundreds more are
training. Paratroopers, soldiers in
transports and gliders make up
the powerful air-borne divisions
that spearhead our attacks. Their
story is featured in April.
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NEW CAR?
PERHAPS

BY 1945

| ¥ou'll likely have
new tires long before
you have a new car.

SO CARE
FOR THE CAR
R\ e 'YOU HAVE
i . NOW!

Your present car
stands idle for longer _
ermda than former- o
Starts are fewer
:a.nd colder. This is
more perilous to vital
parts than normal
driving would be.

PUT THE ENGINE OF YOUR CAR
INTO THE GLOVED HANDS
OF PYROIL PROTECTION

| Used by millions,

| Pyroil has the unique
ability to keep cars
running “‘silky
smooth™; to avert the
| damage that acids,
| eorrosion, carbon,
gum and sludge can
cause; to reduce wear

and thereby make your car last longer.

This iz because Pyroil gives your car an added
lubricity factor, above and beyvond that obtained
from the reg‘ulm lubricant you use.

Three ownces of Pyroil poured in the gasoline tank—
in addition to o few ounces in the erankease—is a suffi=

eient amount Tor 250 miles of driving.

Be sure to get some today at your

service station. Use it, always.

Manufactured and Guarantesd hy

Pyroil Company, W. V. Kidder,

Founder, 51 Pyroil Blde., La
Crosse, Wisconsin,

BUY
MORE AND MORE
WAR BONDS
MERELY DISTRIBUTORS:
n.n: 'rl.lh'dk ' EOURGM FOR FRAN
RAMNK CASE CHISE FAE

INSTRUCTION COUPON—HOW 10 CARE FOR YOUR CAR. NoW
l PYROIL COMPANY 1
1| Pyroll Bldg., LaCrosse, Wisconsin 1
! 1'd like to know more nhout the protection E':.'mﬂ can glve |
Uy car now that it remains idle much of the time, Please |
0 send dainils. 1
: [l Send detalls of your Plan for Distributers :
I Name ... .
] |
0 Address . .. uia i ns 1
:Citr............ Binte. ... i :

4A

WHERE-TO-BUY-IT INDEX

Where no name and address appear directly under
an item, the product is not believed by us to be
commercially available
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Weather shield covers window glass
Baolliclde Labaratories, Montelair, N. J.

Crew rubs olbows in British tank ... 81

Lighter for lomp or torch.. ; spemsipon. R
Izenstark Hardware Co., 420 S C]..qlh: 5[ Cl'ljﬂl.a‘.l:l

*Egg shell” building saves steel_... a7

The fighting engineers.....__._.._._.__ .. .. BB
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Arctic troops weor papar underwear 9

Adjustable extension brush hondle 9%
Breinig Bros., Ing, Adjust-O-Handle Div,, Hoboken, M. J.
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Guide for making photo enlargements - 96
Eastman Hodak Co., Rochester, N. Y.
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Worner Products Go,, 1010 W, Lake 51, Chicago
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Jensen Industries, Ine., 53T W, Michigan Ave,, Chicago
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Ohmite Mig. Co., 4835 Flournoy 8t., Chicigo
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Allen B, Du Mont Labs, 2 Main Ave,,

Craftsman and Shop Notes Index |

ART AND ARTISTS
Skeiching board has built-in T-square
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TOUR GREATEST
OPPORTUNITY!

VIATION offers you unlimited

opporlunities Lo serve your coun-

try and assures you a bright and
successful peacetime future!

Prepare now! Study aviation! Ask
your local airport authorities about
getling mechanical training. When
peacetime  comes, see your Piper
Dealer and take flight instruction.
You can learn to fly with as little as
8 hours of dual instruction in the
famous Piper Cub Trainer, whether

-you're 16 or 60!

Send Today for Your
"HOW TO FLY” Boeoklet!

Prepared by a certifi-
cated flight. instructor,
Clearly explains basic
flight principles. Send
10e for booklet and
!'iper 1‘.I.1lh|ng lo cover
postage-handling.

TEACHERS (Grades 7-12). Write for new, helpful

Teacher’s Kit of Junior Aviation Instruc-
tion Material. Send %1 bill or check.

AIRCRAFT CORPORATION
Dept. PM33 * Lock Haven, Penna.
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NDREDS of thousands of
Huwfﬂtemllarmrknmhaw
put on war overalls for the du-
ration. Millions of both white
collar and overall workers have put on uniforms.
Hosts of home women are patriotically taking
jobs.

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

If you are wise, you will look ahead and prepare.
You will not wait on chance. YVou will analyze the
probable conditions in peace employment, decide
where yvour likes and aptitudes fit best, and pet
ready. You will decide whether your best opportu-
nities lie in production or office or store. You will
determine whether you wish to work for someone
else or develop a business of yvour own. You will
train now to be above the average and,
therefore, surer to get the opportunity
you want alter the armistice.

Nor will vou wait very long. Nobody
knows when this war will end or how soon
this problem will hit vou in the face.

- WHITE COLLAR
or OVERALLS-

Which will YOU wear
after the war?

DEPT. 364-R ‘

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

We Can Help You Prepare

And when vou have decided what field of work offers
most to yvou for a life career, we can help vou pre-
pare for it—quickly, economically, thoroughly, in
vour spare time and without any interference with
vour present work—if it 1s in the list below. A
48-page booklet on the field of your choice, discuss-
ing the field and our training for it, has been pre-
pared to help answer your questions. The coupon
below or vour letter will bring it 1o vou, without
cost or abligation.

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

cl)a Sﬂ fﬂ? é],rfendian Z{niuerdify

._/4 C;nrreﬁpmzr ence jndf.!'fufr'an

CHICAGO

I want to pick my eareer for alter the war and get ready for 1t now.
Send me your free booklet on the field 1 have checked below and full

We Can Help You Decide

If you have some question either about
postwar opportunities or about your own
fitness for some particular one, probably

information about your training ia that Geld.

[0 Foremanship

O Bookkeeping

O Business Law

O Executive Management
7] Balesmanship

O Business English

J Industrial Manogement
1 Aceounting

T Law: LL.B. I'.‘h_-g,ru

U Traffic Management

O Business Correspondencoe
O Stenotypy

O = o e e e i o e e i i s
we can help you. In our 34 years, over one i =

million adults have enrolled for our train- Presemt Joboo o oo e
ing, we have built training courses for many R e R e s e e I R B R
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“bl:m"r anybody ever tell me a file is {Imit a flat,

round, half-round or triangular length of hard

steel with a roughened surface!

“This book says there are more than 3000 file
kinds, cuts and sizes. . . . Files in a great variety
of designs, . . . Files with teeth of distinctive §
shapes, angles and degrees of coarseness, . . . 8
Files for today’s many types of metal and other &8
materials; for sharpening all kinds of cutting
implements; for the many different filing re-
sults specialized production demands.”

Right! FEach Nicholson or Black Dia-
mond File is made, not only in highest

nality and with utmost uniformity, but
?r a particular kind of job. Yet all have
one common purpose: to do faster,
better work on the millions of ﬁlmg
epe‘mtluns which take place d:u!y' in
America’s industries. Twelve perfect
files in every dozen — guaranteed.
At mill-supply and hardware houses, S
“EILE FILOSOPHY"—Every produc- 2
tion head, superintendent, shop fore- B
man and master mechanic will find
invaluable Information in this new,
profusely illustrated 48-page book
an files—their kinds, use and care,

and how to select The right file for
the job. It's FREE.

NICHOLSON FILE CO., 22 Acorn SL
PROVIDENCE, R.IL, UL & A.
{Alee Cangdion Plont, Pert Hope, Ont, )

NICHOI.SON

. =
PURPOSE mu:% .ﬁ

BA

(Contfinued from poge &A)
POWER TOOLS
Block holds angular work on drill press............... .
Sow stand has sawdust drawer,
Lathe cenfer tester ...
Triple boring bar heolder..........
Extra table for disk sander....
Auxiliary table for drill press...............

RADIO AND ELECTRICITY

First aid for home sets (Part 10).. NS RCARME, |\ 1.
A.C.-D.C. "Little Giant"’ three 1m l'h.rdunl set.......... 156
Simple 5-W receiver for code practice. ... 158
Pilot-light saver for ac-de sets._.__..___._ . 159
Handle for tube-base coils .. 159
Plug-in bedside headphone I'mnl:up - 159
Code practice buzzer made from huudphnﬂl 159
Cloth accessory halder for portoble radio..................... 159
SPORTS AND GAMES
Horseshoes scoreboard ... 109
St BlOR - s i eee 129
STORE AND SHOP
Eraser removes mud from garments....._________. .. 112
"Invisible” support for books in !luu wlndnw ........... 114
Signs snopped to awning.. ... 137
Keeping scale weights in place............ IO = - ]
Faster makeready for envelopes................ . 144
Remowvable frant for butcher'sapron......_..._.._.......145
Tool holder speeds production.... y 151
Tailor’'s whisk broom cleaned an :ml Ipring 152
Printer uses pencil ai govge........... R R .. 152
Vestick meosures pulleys_....__ .. .. ....153
MISCELLANEOQUS

Sanding paointed surface .. s scasini, W
Mewsboy carries cord 'l’llt on puptr Imy ...100
Wedge prop helds wallbeard against :ullmg . 0] ]
Boking petatees in fin cans......_.._ ... 104
Getting water sample from deep well ... 1046
Keeping loocse collar an dog ..., 106
Bushing forced out of blind hole with bull bearings.... 106
Stagger nails in recfing............coooiiiiii 112
Emergency support for fest tube... ... 114
Placing wood plug in tile wall .. R L i ot 114
Tebacco can en bench -u‘hngul:hn rnnl‘:hﬂ R—
Saw blade roughens sloping walk ... ... ... ... 118
Windows in lunch boex permit quick inspection . 118
Compaoss improvised from ruler and poper clamp.. ... 122
Playhouse of wallboard...................... 123
Salt freezes lantern o dee.... ... 129
Coat hanger provides towel rock on shower__..._ .. 134
Wheelhoe removes tar from pavement joints._...____ ... 138
Pointers in arc welding

Barrel bolt altered to prevent sawing it................ 152
Spectacle cose protects watcho......... ... 154

IMPORTANT NOTICE

It i= the Intention of this magazine to provide lts readsrs with
information regurding the latest developments in the mechanieal
nrts, 'We take no responsibility as to whether the disclosures son-
tained in our articles are coversd by patents and sdvise readers
to investigate this subject before making. using, or selling any of
the products, machines, or processes described in order to aveld
possible Mability for patent infringement.
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ONE great American army is still open
for enlistments! It's the all-important
army of trained men — whose specialized
knowledge and skill are helping to win
the war today, and will play a vital role
in the victory world of tomorrow!

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

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

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

I Mail coupon and we will
send you free sample
® Jessen in Shop Practice.

INTERNATI

HELPING T

AL CORRESPONDENCE SCHOOLS

TRAIN AMERICAMNS FOR VICTORY

ON

BOX 5856-J, SCRANTOMN, PENNA,
Without cost or obligation, please send me booklet and full particulars about
the course before which T have marked X:
[0 Alr Erske 0 Cont Tmﬂ'ncuﬁ'd'm:“n s
r Hra roting & ildi anngrment of Toventicns Barltary Enginesring
0 Air Conditioning O Cotton Manufnolariag 0 Marien Enginea Gheet, Motal Work
[ Abrplane Drafting ] T-"wwl_'ﬁiq%m L Mechanionl Drofting Eﬁhln Dirafting
O Armchitectural Deafting [ Elsetrical Deafting L Mechanicsl Engingering = Shiphtting [ Bhop Prasties
[ Asehitectase [ Electrical Enginsering [l AMine Foreman [ Bteam Electrio 0 Bteam Engine
[} Anto I:-na;ue Tuane-np [ Electrician (W ion  [] Patternmaking [ Steam Fliting
O} Aute Techabeian . O Elsctrin qu-l;-d,rﬁ [l Plastica 1 Plumbing O Btruotuwral Drrafeing
a \'hl-lt_l'ﬂ [u] -l-\jl-nl.mh Mechanio [0 Foundryman Heating [] Public Works Engiosering O Btructurnl Enginoorinsg
] Blueprint Heading U Heat Traatment of Metals [ Pulp and Paper Burveying and Mapping
[m] Bﬂ_l-l'hl‘m-hl!# 0 Highwny Engirecring (] RIAED, Creneral Tel ¥ [0 Telephany
L1 Bridgs Engincering ; 0 Housa Flanning O Radio Opecaiing Texttla [» -%
0O Chemistry [ Coal Mining O Indwstrisl Metallargy L1 Badis Servicing O Toolmaking [ Taol Deaiga
0 Civil Engineering 0O Losmative iTeE Ol It. . Bection Foreman 0 Walding, Cixs and Fleetrio
0O Conerote ansoring O Machinks$ [ lmapector O R, E. Signalman [ Hefrigeraticn [ Wooleo Manufsspue
q BUSINESS COURSES

0 Aceounting O Advartising [ Callegs Prepamstory [ First Year College [0 Raflway Poatal Clerk
O Boakkoiping Ll Commeraial O Foremanshi; O French O Baleamanship
E e s ICI“I e:u.t Egmm‘liumhj Dlestraiing ] %ipﬁl;i;huﬂh% D g:cl:u‘l.m?] P hﬂ Bpanialy

IR cait A oeuiERELD hood
£ Cortooning [ Civil Barvice [1C. P. Aceounting Bl Mensgios Men at Wark [ Trafic Managemoat

HOME ECONOMICS COURSES

O Advaneed Dressmaking 0O Hama Dirpsamaking O Tea Room and Cafeterin

L] Foods and Cookery O Professonsl Dressmaking and Designing Manngement, Catering
Namee.... e d e, Address
L1, | R o AT s e samsm sy s PR PO L s v et i e s e e b

Concdion residenta send coupon fo Indermational Correspomdence Schoole Comadion, Limifed, Mondireal, Conads
British residents pend coupen fo I 0. 8., 71 Eingwnooy, Lordom, W. €. 2, Enplaid
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J. E. SMITH, Presldont, Matlonal . B e
Radio Instifuic, establlshed 28 i FL f p—
yenrs. He has directed the traln-
ing of more men for the Radio
Industry than anyoene olse.

These are J_ust u.FEW ACT NOW! MORE RADIO TECHNICIANS
of the Radio Subjects 5 pE MAKING $30,540,$50 A WEEK

My Course Teaches!

liiclided are hundreds of Pictures, Dlagrams,
Drawings—Extra Monoy Job Shests—Radio

THAN EVER BEFORE!

Dictionary—35 Lesson Texts in Fundamental _ Mail the Coupon for a FREE Lesson from my Radio
Radio—30 Advanced Lesson Texts in Hadio Course. It shows you how practical and easy to
et understand my lessons are—and why N.R.IL training
Service, ste., ote.d offers e gitick wey fo more poy. And with this Sample
Radio Terms, Symbais, Abbreviations Lesson I'll send my G4-page hook, RICH REWARDS
How to Analyze Hocslver Disgrams "IN RADIO. It describes many fas-

How to Use Radio Moters, Testers

Cause; Remedy of Radio Roceiver Troubles

Superhetorcdyne Recelvers

F.M. Rocsivers, Tranamittors

R.F. Amplifiers, A.F, Osclilators

How to Start a Spare Time Radio Businass

High Freguency Transmission, Antennas

Photecells

Froguency Convertors, YVoltage Doublers

Fllters; By-Passing; Shiciding

High Fidollty { Broad Band) Clroulis

Electronie Conlrals

Loudspeakers—"Woofers," “Twosters,""
“Sound Boxes™

Detoctorsy; Roctiflors

Powar Supply Systoms i

Invarss Feadback; Phase Inversion

Resiators, Condensers, Coalli, Vacuum Tubss

Serles, Parallel Resonant Clrewits, O Factor

Sensitive, Power Rolays

Cathode Ray Decillotcopas

Automatlc Frégueney Controls

Essantials of Television

Public Address Systems

—— cinating types of Radie jobs, tells
how N R.L trains vou nt home in
gpare time, explains the unigue trai
IE el C I ]Iu'll-i.' i!"."\:l:-l\.l
nd perfected iTing my 28

of teaching Hadio.

You'll eee why my thorough, prae-
ticnl Lesgons (13 |li|‘l.||] the w o
god] pay for hundreds of ba
Hut even if you never go any
thia Sample Lasson 8 waorth hav
It 18 & real introduction to the won-
ders and opportunitiea of Radio, [
will 2end it to vou without obligation.
MAIL THE COUPFONI

.

| T

(=1 EXTRA PAY IN ARMY, NAVY,TOO L=y

-*:,:.I. Men likely to go into military service, -.r J;
soldiers, sailors. marines; should mail

the coupon now! Learning Radie helpg men pet extra

runlk, p se, more interesting dutles, MUCH HIGH-

ER T ' Alzo preparves for good Radio jobs after i

service ends. Ower 1,700 service men now enrvolled -
———
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Mony Beginners Quickly Leorm to_Make
$5, 510 a Week Extra in Spare Time

Many N.R.I, Students make exira money flxing Radios in spare
time while lenrning. I send EXTRA MONEY JOB BEHEETS that
tell how to do it!

“Phe M.R.L Methad" takes you step-by-step along the path
others have followed to secority and good pay. I glve you thor-
ough training in Radio Theory . . . show you how to use your
ko nT train you from the groumd up—cover Fundamentuls
thoroughly. The panel nt left shows just a FEW of the subjects
you'll master before you finish my Courael

MNotice that N.R.I. glves vou tenlning In Fundomentals plus

zed training in Radie Servicing or Bodie Communica-
I.I . Notice that N.R.I. goos into many branches of Hudio:
Sereiel Freaquency Moduolation, Electronics, Television, Public
Adddress Systams, tocells, High Fidelity Clircuits, ete.

Big Demaond Mow for Troined Radio Technicians, Operators

Right now, probably in your own neighborhood, there's reom
for more spare nnd f time Eadio Technicians, Many spare time
Technicians are stepping into FULL time Hadio jobs, or ire start=-
ing their own shops and making §30, 840, 360 a woek!

Other Radio Techoicians and Operators take good-pay jobs
with Brosdossting Stations. Hundreds more are necded for
Government jobs ag Clvilian Radio Operators, Techniciang. Radio
Manufacturers, rushing te fill Government orders, need trained
men. Aviation, Police, Commarcial Radio and Loudspeaker Sys-
tems are live, growing fields. And think of the NEW jobs Tele-
vislon, Frequancy Modulation and other Radie developments will
open nfter the warl I give you the RHadio knowladge required for
these ficlds. At right are just o fow of the hundreds of men
M.R.L started townrd good pay in Radio,

A Greot School Helps You Toward
The Rich Rewards in Radie

Throughout your tralplng, the stadl and resourcce of the warld's
largeat private home ety hrll.lmtlim devated _entirely L lﬂtlll-lllﬂ.'
men for ladino will e squarel E ﬂllnd youk, N.ILE, hoa sfuck to i
ang :ob- of tmhlnT Radin for 23 wyrcars. My entire stoff devoies fu

e o il LT, Orur comilslned t‘ﬂDfl.'l hove maide the Course so
nkerest n@. with humn rl'mdal of Ict'u charis, nnd dingrams—so casy=
'lnu mp. with specinl teaching & dlosipned olpm:'!n.lly fsr N
I'I- I'Iﬂ:-'—thl-t 'Wﬁ hnll.wu yod ﬂ'lll I.lu “fodel friends®™ with Badio alinoat

ETAHT HI'.'H'I" Toward Radic’s Rich llemnni's'!

T-'IME_. THE BEUI‘CIN'. "N E‘wﬂ- H}Ir the FREE !I'..c atwd wals
I-mlrilr ;'lu‘-_l-'f-lii‘ illustrabed bonl EWARDS 1 I'M.I}IIJ Loy
m‘w t:t"l::d Enmguﬂlemﬂum never knew phowt ng:pqq.-tulttﬂ
ufnctiring., other Radio felds,

o il
You'll read a complete description
of my uraeE—Extrn Money Joh Shects
—l- Cﬂﬂnuﬂﬂﬂﬂ Bervice — other special
R.L trainin T tees, TM'IT o
i:lhﬂ‘ flll-“l'ﬂ-'lﬂh joba Badio  offers ancd
oW Il:! lenrn Rodio at home,  You'll
t letters from men I t!llnl.‘d
tr]]inz whnt they are dnln E
Mo ol Eation. eSS
COUPON.—1, E. SMITH, PrI'I-I -rlh
tianal  Madio_ Instituts, Dept. zr.'P,
Washington, D. €.

Training Men for
Yital Radio Jobs

Gd-page book, "Rich

MARCH, 1943

Mr. L. E. Smith, Presidont, Dept. 3CP
HATIONAL RADIO INSTITUTE, Washington, D. ©.

Mnil me FREE, without r:hllj..ﬂ:nn Foier Samp'l-c- Losson and
Radis,” (Mo Salésman
will eall, I:"It‘:uie write plainly.)

i T o B A

NOMD s s e serrEnEaE n
faddreia
L e Y e o arah

Men | Train at Home
Win Good Jobs Like These

$10 a Weak In Spare Time—"[ repaired
some Badios when T was on my tenth leason.
I mnde 2800 In o yenr and o hoalf, pod have
made an average of #2100 0 week—Just spare
time"* JOHN JERRY, 1337 Kalamath 3t.,
Denver, Colorado.

%200 a Month In Own Business—'""For sev-
eral years [ have been in busineza for mysstf
making around 2200 a month, Business has
steadily increased. 1 have N.RE.IL. to thank
for my stert.” A, J, FROEANER, 300 W.
Toxas Ave., Goose Creck, Toxas,

Licutenant In Slgnal Corps—"1 cannot -
vlge any information as o my type of work,
but T oan say that N.R.L training is oer-
tninly coming In mighty hnndy thess doys.'"
{Npme, address oemittod for military o=
HONE, )

Chilel! Oporator Brooad ting Stati Ba=
fare 1 eompleted your leasons, 1 obtained my
Radio Broadoasl Operator®s loense and im=
medintely joined Station WMPO where T nm
nove . Chief  Opar-
ntor,” HOLLIE F.
HAYES, 327 hMnd-
jmnn Bt Lapeer,
Michlgan,
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=y f;rnFFu:F_
1‘ ERR

START
$1260 to $2100 YEAR

THOUSANDS APPOINTM EHTS R
BEING MADE -

I'.lept A-174
® Men—Women g BRSO

’
# Gentlemen: Rush to

td A e T
bah ; me, FREE of charge.
o Paga )| Sserice “ Jist of U. 8. Government

Book — FREE — Prepare

now at homae for 1543 a7 bLig pay jobz, Send FREE

P q":' A12-page  book describing
Bxarinations KPQ :-l:uLm'ie-F. x'I'I.IE'ﬂ.I;.E(Ir‘.IS. Pﬂuriﬁ,
il work, ete. ell me how 1o
;indlﬂiuupun ,/' gualify for one of these jobs.
SURE F
P
HOONAme e S = =
* ,
o
S AdAresE. ...l Vaa ke R T o

Not everyone's,
does as well
as Charles—

TOOKIN*217
in 10 DAYS

WASHING WALLS

@ Newly invented machkine washes walls
6 times fastéer and batter than by hai

Charles Stelle fook in 8217 first 10 days, Wl.- want more men to
inpo husiness for themselves. Costomens everywhons Homes, selo
aifices, atores, churches, Iedges, hotels, all have wall® that need wash-
ing. You don’t have Lo ron ar yiml opeTate Uils business from
vour Bome. Dozens of mén kb writien of large earnings for specifc
periais 15 (hoelp sieslest senan Thew cdop't do this every day, every
woek, or every monily and allaw ' a small amaust for mrlerinls, bt
¥Fou can eo how cnsy it 1s tooget into (his wonderful business.

l'asy Paymenis

anly @ sm@ll amount
tmrted i this maoney -

= bitisiness, Mo exper-
I\;I:u ¢ niCEsARTY. ARy @i
{lous anpn who wanis to be
In business for hivsell with

Hasold Jopss woitos:
lwded & ll.l oY
the fres doy.

E. O Traber sars:
‘Mlade B4 En bwo
womks'"

0. Trone got o 3005 woiderful  opport slties  for

whiol mk. ['hh A B  earnings  ghould et
rapent order. storted NOW,

L. Back sayai "Fi SEND FOR FREE
tmo jobe  met INFORMATION

Thore s Mo Obligation.

MANUFACTURING Bll.

YON SCHRADER

773 PL, Racine, Wis.

14A

‘I'R | S‘I'A‘I' E COLLEGE

B 5. Degree in Civil, Electrieal,

Mechanical, Chemical, Radio,
Agronnutical Enginesring ; Business
Administration, Accounting, Secre-
tarial Science. Short diploma courses
{36 weeks) In Burvewing, Drafting.
Courses open for the durntion to d-year
high school studenis with good recocd.
Special Preparatory Dept. Cosmopoliton
student body, Approved for fight traln-
ing under CAA War Training Sorvieo
Program,. Distinguighed for 214-year
technical courses open to both men and
women. &0th year. Tuitign, living costs
low. Demand for graduates excecds sup=
ply. Enter March, June, Sept., Jan. Catalog.
433 COLLEGE AVE., AMNGOLA, IND.

SPEAN

S P ISH

LEARN THIS

ENGINEERING

|-‘I" 15 MINUTES DAY.
r.mrw a second language fur better

business or social position; read for- E‘S’ WAV

eign buuk.'l really enjoy trafel. Spesk like o native J"T
LEl.'ran CE easily at home just i;zhﬂmmg b COR- IISIE"
TINA RE #s thousands havel Cortinaphons

famaus for 60 years. Write todny for free T0
"‘.I‘En: Cartina Short-Cut.” State language interested in. THIS
CORTINA ACADEM ¥, Suite 843, 105 W. 40 St M. V. City

Make Up FURS

-_|.|'ur~r|~1 urt, Weteac

. » hant r
.ri.-n MIKE M'EIH i un
Wiz sparetbmas VEET“'-JITE TUD\"\'

F E E E_ Bﬂ.o“ wlﬂ1 100 game plctures, 48 pages.
I‘u iters, @et pours| I'LiﬂﬂWF'“

¥aThis Minute! Siale
HD!H’HL\IE!’-TEEH S.CHﬂ-nL oF T.ﬂ.krhlﬂmv' I:l nl: 1"!:': Bmaha, Webr,

BECOME AN EXPERT
MEAT CUTTER

Matlomal Sehool of Meat Cofting, ine., Dept. U-40. Toledo, Ohin

Get This Book Free If You

very stammerer hould have the new 133 page hook *“Stam-
mering, Ita Cause and Correction,”  Eent free to stammerers,
It describes the Boguae Unit "-rlr:l:hl:»d for the sclentific corree-
thon of stummering and stuttering Method sueressfully wsed
at Bogue Institute 2y 1850, Endorsed by phy-
Hlﬂl-lull! Write Iur' Tull information, No obligation. Besjamin
. Bogue, Dept. 1348 Circle Tower. Indianapolis, Indiana,

g3 CAREER
| Start Now. Learn Oil Painting at | -
\ Home by New Easy Stuart System
P:u vious zrt tralnlng or talent NOT neces-
an
PORTE
ally low. Write for free booklet pow!

» This Stuart System is radically new
:un le., It will REALLY TEACH
IT PAINTING. Cost is unusu-

STUART STUDIOS, Reom 433
121 Monument Cirele, Indianapolis, Indiana

POPULAR MECHANICS



JOBS ARE CALLING!

Industry Needs Thousands of

DRAFTSMEN

Tremendous War Production
Offers New Opportunities
to Men and Women

At home, in spare time, YOU can prepare
for a responsible job that will help to win
Vietory, bring vou good pay and give you
greater future security. America needs many more
trained workers in almost every branch of industry

needs them urgently—needs them quickly. Rich rewards
await those who qualify, and they will have the thrilling knowl-
edge that they have helped to protect the American way of life.

Many thousands of workers depend on
DRAFTING ONE OF MANY OPPORTUNITIES [

can begin-—the vital work of draftsmen
must be done. Yes, drafting ia highly important in Aviation. Automotive, Dvesel, Electrical, Mechanieal, Plasties, Radio,
Structural and many other industries. If you want to qualify in one of these interesting and profitable fields, or if you are
already employed in one of them and want to fit yourself for a better-paying position and eontinue climbing. American
Behonol offers you your chanee.

l'lurinzl more than 40 vears we have 1'|¢1pEli thousands of men and women
to renlize their ambitions and attmin important positions in industry,
LEARN AS ‘I’DU EARN business and the professions. You who have not completed high school

or have missed college training, and who cannot spare time to go away
to sehool, can et education that fits vou for better things. You ean learn in spare time, in vour own home, and YOU
CAN CONTINUE YOUR EARNINGS. Remember that top executives and department hends encourage home instruction
and keep an eve on those who are determined to forge ahead and prove it by study., Never was there greater need for

trained men and women at liberal pay, and employers gladly award promotions to those who earn them by learning.

It's ensy to find uu% uhueitd:hc_}rain&ug :I]\_at. WEfI[ hrl:?yz

your opportunity. To get details and outline of study,
GET FACTS FREE ND GHIIGATIGN with histories of suceesaes others have enjoved, write
: 9 us or send the coupon. Complete information costs
nothing, incurs no obligation, Let this great school, a pioneer in home study education, explain the methods that can
bring sucecess to vou. Send today. The sooner you take thiz step, the sooner you ean start on the road to fulfillment
of your ambitions Bﬂd at the same Tltlll.". be better i:q!i:p]:led to do |.'|:||.:g’4_-r I.]hrlﬂ':. in Ameriea’s drive to Vi ietary,

Employers Welcome Applications I'

From American School Advanced | Take This First Easy Step i@

Students and Graduates .

Whenever and wherever trained work- SHyJAW SR HRI .1 IURG LTIV 0] B [0))]

ers are needed, emplovers welcome

applications from American School
: = AMERICAN SCHOOL, Dept. C-345, Drexel at Sith, Chicago

advanced students and graduates. Our Without obitgation, Plense send FREE und postpaid, bulletin and details

employment placement service will help ol the Bubjects chécked

you to locate good openings. There isno § Catf Conditioning E"“,‘S“.':"‘““ and Diiraiting Snd fhesidn

extra charge for this help. Write NOW | Oarchitecture DOust Accountiag R e ehast

f tli fh and Building r Manufacturing

or outline of home training courses | qptaceical Plambing CBeokkeeping OTlastics
that have d ] h fo ; 5 Mk CPrivate Secretary CShipbullding
at have done s0 muc T 50 many. CA u::;;mnt:\-; ODtesel Engineering Giniechanical Fng.
indi ) e i S ing & Topo- Shop Manage t

Checl the coupon fa indicate preference | pXvhdonBiwne  SghoiicfOcinfes  Eloolvictias

of subjects, Mail it AT ONCE. CAviation OSheet Metal CBetter Forcmanship
ZBusiness Pateern Drafting CMachine Shop

Managoment OElecirical Engineering Operations
AMERICAN SCHOOL § L RO . .. ||, (S—

kPO i Il e i [RERRE B PR

Dept. ©-345 Drexel at 58th Street, Chicago XN i s i Sl s S G i
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QUICK WAY
T0 LEARN MUSIC

_ play any instrument

ET A REAL thrill out of musiel .

Play the musical instrument

you like best. Start right in with

gimple tunes. Mo tedious, old-
fashioned drills and exercises.

It'= easy ! Everything iz in print
and picture. You see every posis
tion and move. ‘Thousands have
been nmnzed at their progreas in

jur.1 n few short weeks. Now
thev're =ought-nfter mucsts for
every party ! Don't miss out on the popularity thet is

rightfully youes1

Muil coupon today for free Mustrated Booklet and Print
and Picture sample that show how easily ond quickly you
can lenrn mugic at home. Just check instrument that in-
terests voui, (Instruoments supplied when needed, ensh or
eredit). U, 3, School of Musie, 78 Brunswick Blde.,
New York City,

FREE PRINT and PICTURE SAMPLE

U, 8 School of Music, 73 Bronswick Bidg., N.¥.C.

Tlease seml me Free Dooklet and Trint ond Pietiere Somple. T womld
lke 1o play instroment checked below, (130 youn hove instrament... )
Plano Guitar Baxophome  Trumpet Ukulebn

Violin Aceordion  Mandolin Temor Banjo  Oiker Instroment
Namr AR N
Hireel..

iy ... Hinle.

AUDELS CﬂlpElIIEI'S.
ilnd Builders Guides
4 vols.56

mnids Trads isbermaibon
for Crrpraiers, 'Hulldrrl. .
wra, Bulideng ‘Bleckanics &nd
8ll Woodwarkers. Thln-l
Owiden give ypom Lhe ahot-cul
sl ru::l.n.lnl- Lhmt ¥ou 'I'lll_'
inrlid ol new met
wilaibons, plans, syslzms bul
money I-l'lh1 wuggentlonn, An
BRAY BPDEHE 1'- eouFse [5 La
‘Pml'lrl‘ d'-:ll P"I‘”“ ﬂ
rastic DEF ER

ik Heference for e master
wwrher, R RARTS r\-rr,'\.
whett ars using thess Gubdes
ws @ Helping Hand 1o Evser
Wark. Betler Work and Bai-
ber Pay, To art ihim l--'l-
af gFawemd], simpl

"ﬂ-ﬂ ll-l- E

Ealaw

Inside Trade Information On:

fTow 1o use the siee] square—1Tow 1o fle and set
suws—Iow to build furniture=—How to we &
mitrs box—Haowr to uss tha chalk line=—How to usa
fules nd scnles=How to make jalnte—Carpenrera
prithmetie—salving mensuration prablemp=Es
timnting s*renglh of tisnlere—How o set girdern
and rills—1ow to frame houses and todfe=Huw to
antimate conti=—How 1o badd howmses, barms, gars
nces, banpalows, etec—How ta rond ond draw
plans—Drawing up specifications—Ilow to exs
envate—How to use petiings 12, 13 and 17 on the
wteel sguaser—How to build hoists and scaflclds—
skylighta—How to build stai—How to put an
intericr trim—Mow 1o hang dosre=—How to laikh—

r=—=kow 0 paint
[T

THED. AUDEL & CO., 48 W. 2lrd 5., Maw Yark Cliy

Kiail MuhIll Carpen ters pod Bmilders ©
1 wifll s 8 in 7 i 2l §1 nlul'.l.lll;l i
Be ahbgeidon wnbess | am satisfed,

o 7 duys’ [ren Lrisl. ) O, K.

LA Tels
I.IH:H [ m.lll 0 lyrrw dse T o (L owi i i lovm.

Hame. .

B L

Opgupatbog. ..op oo B AR R AR R TR A TR R AR R e

Maleremes ; , , ... B

Soy pou saw il in Popular Mcchnnf:«'
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DRAW for MONEY

Be An ARTIST!

Trained Artists Are Capable of Earning

$30-$50-$75 A WEEK

Y Spare Time to Prepare
u“I-'nr.Erl‘ruﬂhhlr Art Carser

It's Interesilng and plensuit ta stuidy Art
the W. 2 A way, COMMERCIAL ART, IL-
LUBTRATING, CARTOONING—all in ONE
eompleie eoarse, Mo previogs Ari exporiesce
necessary=—fiundreds  have profited by our
practical atudy  mietlosd  slees 10614
Wrilte &mia¥ for (Ioformatlom In FREE
BOOK, “Art for Pleasure & FProft"—tells
all aloikt ofir eourse.  service—amd  oomAmer-
clal opportunities for you in Arl. Blate age.

WASHINGTON SCHOOL OF ART

Inoime

STUDID IZ3F, 1115-15th 8T.. N, W.,
WASHINGTON, D. C.
By Frederieck P, Lowell, noted in-
structor. 61 lessons, 1650 clear

photos now make Jig-Jitsa easier
than ever to master. How to defend
voursell agalnst person larger
than vou, even if he iz armed:
then throw him! Ideal for men
and women, civillan defense
workers, Army, Navy, ete, Only

JI I S $l—money hack If not delight-

ONLY ildm ed! Send now to:

A, 5. !AHHEE A& CO.. Depl. 23, 67 West 44th Strest. New York. N. Y.

Ler Iv

. Natkifial Bukisg losiiluls annoinces & hEw whud
rowfs o remnsvisl baking.  Hak ww  ASIECR ﬂ“
T T E S Nozrly s deprosscw-goeel busissss.  Cieod
Bobdl e nmbiiliiie mez.  Common srhool alucsieh @iflesnt,
Sl T Tred ‘Opportunities in Commeteil Daking™

JIU-

srd repuirememds
ATIOHAL BAKING INSTITUTE

M
I3LE Michigan Ave,, Dept. 13583, Chicago, U. 5 A,

AT HOME. 'y nor imade T ¢ vl orlgtned sye-
fem of IERTFUCLIGOE Vil i beafn eVieey fud of
the WATCH REPAIRING TRADE AT
HOME. I'tepure Youfsel! for o well<pauying

siting or sturt in business after oomEeting
wiriction. Good w

1 nnil generally

T il
ki

P For perticualnrs @) Hin
'H'H-tnrnln Schoel of Watch hcuairl
4 E. Masan S5t., MILWAUKEE, IH'I.".i
ENGINEERING, brosdomsting, syl
atlon  and  pellen  rsdlo, servielog,
A D Io e niel Blorse ted l-:r’:l'-".J_'\lhi 1.|.l:|:.|'|l
1] |.i‘||:. 45 Wi eriglneer-
ing eourse eguivalent to thres years™ eollege radle work. Selsool

establlshed 1574 All expens=eg fow, Opeplog free

The Dodge Institute, I_prtlﬂ Valparaiso, Ind.

Mk

g YWella buds

HE TAMBLYN SCHOOL OF FEHM'.NI-HIF
M 4L Hhigs oo, Hanias Ty, Ma

STUDY

— e ——
Y AT TLOA
LARGER EATN
L0V 11K
nwnrded. Al L 1

fur FRHEE ]1'H|I|'L A T P

AMIH‘ICAN [‘ITEHEIOH SCHDDIL OF LAW
B Enst HMuron i Chicags,

L LLB

ANUPACTURERS
ridic,  CHIF

and benel
FLASTEX IHLI!JSIH’I*-'E Dapl. P, 10ES Waxhingbes Ava. Mlew York N Y.
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“ha-ha”? Or can you FEEL their admiring glances?

And don’t think clothes can cover a flat chest, skinny arms, pipestem
legs EITHER! People KNOW when a man's got a puny build like
Caspar Milquetoast—or when his personality glows with smashing
strength, rippling muscles, tireless energy! A fellow like that is BOUND
to be the life of the party! Do YOU want to be that kind of a man?

Then listen to THIS—

In Just 15 Minutes a Day I'll Prove |
Can Make YOU a New Man Too!—(%.z /75

That's all I need to
PROVE—regardless of how old or young you are, or how ashamed
you may be of your present physique—that I can give you a body
men envy and women admire. Biceps that can dish it out, and a musecle-

That’s what I said—I5 minutes a day/!

ridged stomach that can take it. A full, deep barrel-chest.
Legs that never tire. A tough, sinewy back. An all-around
physique that can laugh at ANY kind of rough going.

Today, a wave of FITNESS is surging over America!
Suppose YOU are called to the colors! Will your body
be the laughing-stock of the company or will it ecommand
the envy of your buddies? Why RIGHT NOW many
soldiers and sailors /n acfive service are using my
methods. They know that a MAN'S body means *“‘casier
going," more fun and guicker promotion!

Would You Believe | Was Once a 97-1b. Weakling?

¥es, I was—a miserable 97-pound bag of skin and
bones! But you'd never believe it to lock at me now,
would you? Through my discovery of ““Dynamic Ten-
sfon’’ 1 changed myself into “The World's Most Per-
fectly-Developed Man.” I'm LIVING PROOF of the
miracles “*Dyvnamic Tensfon' can perform—right in
the privacy of your own home| NOW-—will you give my
method 15 minutes a day to get the kind of HE-MAN
build you have always longed to have?

My FREEBOOK ““:rasirenztn " TellsHow !

Just a postage stamp will bring yvou your copy of
my famous book, “Everlasting Health and
Strength,” absolutely free. No wonder
nearly 2,000,000 men have sent for this big
48-page story of "Dynamic Tension''—
illustrated with action photos of myself and .-ﬂ‘_“" i
some of my pupils. You'll not only read 1
about my secret of “Dynamic Tension'—but

ou SEE PROOF of it! CHARLES ATLAS, |
ept. 83, 115 E. 23rd 5t.; Mew York; N. Y.

MARCH, 1943

P e HAT do people say when they see you on
e the beach? Then you show what you
REALLY are—a HE-MAN or a weakling! Do girls’ eyes give you the silent

Here's PROOF

Right Here! Atlas
An actwal "
Pl like million dallars: P - bt
have a 44 pormal eest— of 4T He
a2 BAIN IN & DAYS!" Werids Mot
weloped  Man''

—L.A.S., Illinois

“My dector thinks ur
course Is fine, In 15 days
have put 2% en my chest
and 13" en my meek.'

—EB.L., Oregon

HMy muscles are bulging,
1 feel like a new man.
Chest measures 38, an
incrense of 5, my neck
imcreased 27"

_Gi-“ v 'ﬂ‘hln

“plgtt gain on bluln aml
I mere om chest In twe
weeks I
—JI.F., Penna. =
4:_—!‘
r -
1 CHARLES ATLAS, Dept. a3,
eeth 115 East 23rd Street, Mew York, M. Y. I
W I want the proot thet vour system of *“*Dynamic Tension™
J"a. will help mako & New Man of %Lgh-n— il henlthy, huasky I
Imudy and Lig mssculnr development.  Sesld e your froe I
v "Evworlasting Health and Streogih®,
] o e oo o T e N RPN L P N I
iPlense print or wride ploinly)
I o L e b R I
City
I Stats

DO i s i i i i M o o i

Dt.‘hreh hore if wnder 16 for BOOHLET A
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SPRAYBERRY
TRAINING

includes

RADIO
FULL EQUIPMENT

" Experience Easily Acquired
j at Home

You Do Proctice-
Giving Experiments,
Maony Special Feotures. ..
ALL Designed toe Help You
Mnke Fast Progross.
REY Trairs

wht at the b
|.i|:|5.." of Radio . .
ench subjeet in o aim
logical, undeérstan
atyle. You easi
Television,
Modulati [
ingg, Mobile HNadio (Aute-Tank), Aviation
Iadio. Electronics, Facaimile Hadio. Radia
Set Repnir and Installation work

Troining Prepares You for o Business of Your
Own . . . or Good Rodio Jobs

—Civilian or Military

The important and fascinat-
ing field of Radio offers many
opportunities to the man who
wants to get ahead. My Train-
ing will help you win gquiek
promotion in the Army or Navy
e - .« will fit you for a bright
givilian enreer, SPREAYRERRY
Methods are thorough and prac-
tieal, Your training will not in=
terferewith your present duties,

FULL RADIO SET

You Get a Dual-Purpose Radio Set
I supply you with Radio Parts which you use to gain pre-
experience in Repair work., These same Parts are
used ag a Modern Signal Generator
and for Signal Tracing, ete. You'll
find my Course and Equipment fully
deseribed in the catalog offered below.

Mo Previous Experience Meeded
It makes no difference what vour
education has been. I eam fit vou
quickly for a good-paving Radio job.
I make it ensy for you to grasp Radio
principles and remember them. ¥Your
success is my full responsibility.

Earn Whila You Leamn

My BUSINESS BUILDERS show
you how to put vour equipment to
actualuae in handling Money-making
Radio Service Jobs shortly after you
begin Training.

THE SPRAYBERRY COURSE 15 SOLD
UNDER MOMEY-BACK AGREEMEMT

: SPRAYBERRY ACADEMY OF RADIO 1
I F. L. Sprayberry, Prosidont ]
BL10-C University Place, W, W, ]
: Washington, B. €. 1
i Flease rush my FREE vopy of "IIOW TO MAKE MONEY I
§ IN RADIO 1
n i
B RN i v o s b B e T TN e LGP L T £ T ol
1 1
]
lahiﬂn.'mi... ................ o e e ..........:
i 1
IR e it i MR i s ]
[ 4M|ll in #nvelgge or paste gn penny postcard] []
'--l.l--n—-—— T L L T T T T T I Trm=r=

UER B

1 ARREST!"

There's a Thrill
in Bringing a
Crook to Justice

Through Scientific

CRIME
DETECTION

I have taught thousands of men and women this exeiting,
profitable, plensant profession. Let me teach you, too,
in your own home. Prepare yourself in your lefsure time
to fill a reaponsible, steady, well-paid position in & very
ghort time and ab very small eost. What others have done,
you too, ean deo.

43% of All American

Identification Bureaus

Are hended by students and praduates of
LA.B. This fascinating work is easy to
learn and the training i3 inexpenaive. You,
too, ean At yourself to fill & responsible erime detection
Jjob with good pay and steady employment. But don't delay
—get the details now. Let me show you how easily and
completely I ean prepare you for thizs fascinating work,
during spare time, in your own home. You may pay as
vou learn. Write today for free COrime Book.

F R E E! “THE BLUE BOOK OF CRIME™

It's n thriller. Telis annlut same of the most
inleresting eriees over porpolraled and hoow Uy were solved throuagh
the very methods hur.h: by LA.S. Bend now—be sire (o siate oge.

INSTITUTE OF APPLIED SCIENCE
Depk. 1353, 1920 Sunnyside Ave., Chicago, Illinois

UIATINA

MORE DRAFTSMEN NEEDED on planes, motors, oq ulp-
ment, Big pay. Specinl Ariation Irrafting course troinm
you QUICKLY at home in spare time. FREE Bulletin
Mo obligation, Address

American School, Dept. A3J4E, Drexel at S8th, Chicago

a EE BE AR
siey ENGINEERING .5

With A Chartersd Educational Institution

Courses in ENQINEERIMNG: FElectrienl, Civil, Mechaniesl, Twafting.
Architectural, Steam. Acronoutical. Hadio, Structural, Mining, Ins
|'||.|l||1-1.\| Highway. DPeteolenm. Marine, Chemicsl,

rees in ARTS AND SCIENCES: Philosophy: Education: Letters:
l"||l||h. Henlth: Mediesl JTurisprudence; Peveliolody; Soclolesy: Physics;
Chomialry] Gealoy! Pol. Seience; Thealogy) Law; E|.|,|_1;|j|;_||.| Fl-'llj
Commerri;  Accalniing Mathomatben; Stagistics; Agrlouliure,
McKinley-Rogeewelt Incorporated, AG10-TC, Sheridan Road, Chicage

wort-Cut Mathemaltics

COMBINED WITH

Practical Mfﬂidnfbsﬁh;é?%af
q course! Mow you can learn [he %

simplafied sysiem of calculation used Ir:.' drafis

oin Actountants, “master minds” on the
easy way io multiply 4 Gyures by 4 fig-
using oid- fashioned sultiplication; add
L of Flgures this Hghining shoel-£wl mebkad
Lear ef, dde male, mecroereier, logurahmsa weod
Mgy, eic., ¥l Lmz! illustrated wolume com.
vwers, enly 81 poslpaid Satinfacton or refund.

Amaze Iriends wilh pour mage-lie menty posers o
Eulplrll detalls . . . mail :-ulpm‘l'[ll:wﬂ

——
| NELSON C0.,500 Sharman St. Degt, -300, Ghisaga] (-20b

Piease wend iree details aboat “Sheri-Cui Matmematies and
I Practical Mechanics Samiphed " Mo obligaion.
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) INTERNATIONAL CORRESPONDENCE SCHOOLS

WF_FER YOU LOW-COST

TECHNICAL COURSES

Air Cenditioning
Schools

Air Conditioning
Heating

Plumbing
Refrigeration
Steam Fitting

Chemistry Schools

Chemical Engineering
Chemistry, Analytical
Chemistry, Industrial
Chemistry,

Mig. Iron and Stesl
Pulp and Paper Making

Civil, Architectural
and Structural
Engineering Schools

Architecture
Architectural Drafting
Bridge and Building
Foreman
Bridge Engineering
Building Estimating
Civil Enginesring
Concrete Engineering
Contracting and Building
Highway Engineering
Retail Lumberman
Structural Drafting
Structural Engineering
Surveying and Mapping

Electrical Schools
Electrical Engineering
Electric Wiring

Gas and Electric Welding
Industrial Electrician
Lighting Technician

Power House

Practical Telephony
Radio, General

Radio Operating
Radio Servicing
Telegraph Engineering

Internal Combustion
Engines Schools
Automobile Technician
Aviation
Diesal—Electric

Diesel Engines

Gas Engines

Mechanical Schools
Ajrplane Drafting
Foundry Work

Heat Treatment of Metals
Inventing and Patenting
Machine Shop Practice
Mechanical Drafting
Mechanical Engineering
Metal Pattern Drafting
Mold Loft Work

Reading Shop Blueprints
Sheet Metal Worker

Ship Drafting

Ship Fitting

Shop Practice

Steel Mill Worleers

Tool Designing

Wood Pattern Making

Rallroad Courses

Air Brake

Car Inspector

Locomotive Engineer
Locomotive Fireman
Railroad Car Repairer
Railroad Section Foreman

e i

o

SPECIAL
TRAINING

FOR SUCCESS IN MODERN
BUSINESS AND INDUSTRY

Steam Engineering
Schools

Bailer Making
Combustion Engineering
Engine Running

Marine Engines
Petroleumn Refining Plant

Steam Electric
Steam Engines

Textile Schools
Cotton Manufacturing
Textile Designing
Woolen Manufacturing

BUSINESS and ACADEMIC COURSES

Academic Schools
Arithmetic

College Proparatory
First Year College
High School

Higher Mathematics
Tllustrating

Busimess Schoeols
Accounting

Advertising

Bookkeeping

Business Correspondence
Business Management
Caert. Pub. Accounting
Commercial

Cost Accounting
Foremanship
Salesmanship
Secretarial
Stenography

Traffic Management

Civil Service Schools

City Letter Carrier
Post Office Clerk
Egilway Postal Clerk

Language Schools

French
Good English
Spanish

'F-.------------------‘----------------‘-------.-1
0 yun: o vind aed woite, The successful man DOES foday what the failure 3
and are wil:ﬂ to study, INTENDS to do tomorrow. Mail this coupon NOW! |
WE CAN TEACH You! INTERNATIONAL CORRESPONDENCE SCHOOLS
® Special service and atten- Box 5657-J, Scranton, Penna.
tion are always given fo the i
student who may need extra Please send complete information on following subjectz
help in order to wnderstand. = ] =
Wrife ahove Techni talie reneral B fonal ji
REASONABLE TERMS e B s ar ey e Gk BOMEIHARAL Subject
MAY BE ARRANGED Name = Age
Address
FREEI Mail coupon and we i =
®* will send you free City. —State___ —_ 1
sample lesson iln Aircraft Employed by_ !
Hydraulic System! ¥ Present Position '
[ 5 - - [enp— ol
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FREE 7-DAY OFFER!

Motor’s New
TRUCK REPAIR

Gives Step-by-Step

Instructions for Over-

hauling ALL TRUCKS
=1936 to 1942!

JUST completed —the onl
book of its kind! Based on all

theofficial trock manufacturers’
manuals, and clarified for quick, ready
nse, Covers both diesel and gasoline
engines—all models bullt from 1934
t.hrnu h 1842, Hundreds of pletures
Eln rams. Complete charts and
a'pct:lﬂca.hlnn tables. Over 100,000 Im-
portant facts you must know about
tune-up and repalr, Scotes of
helpful hints and ideas for re=
placing

Explains Every Repalr Job gn gt L
Every Model of all Trucks_—
1936 throogh 1942, Includes: bind:l:ng. .uu Bl x
Warranted to :unl:a.in e

GASOLINE ENGIMES 1 fact
Avtocar Hercules ﬂl‘ﬂ.‘lﬁ ﬂﬂmtﬁ:ﬁ .ﬂl?pegﬁltt E!;al'—
Budao Imter= e-rm:e Index makes it easy Lo
Chavralet natianal find the answer to anything at
Continenfal Lycaming ancé.
Bedie . Bk ANYONE CAN USE IT!
Studehak Makes the ardinary mechanle
s oty I expert; helps the expert
Hall-Scott i save time and money. Al
White—White Harsa being by schools, U,
DIESEL EMGINES Armed Fois, scnru of fleet
Buda GMC OWDErS. Jln.l.lnb]n un];:r through
Cumming Her'-:.u|E'!- MoTeR Book Dept,
ek gck IMPORTANT NOTE

Hesseiman Engines Wamkesha

TO FLEET OWNERS

DIESEL FUEL
IHIECTION SYSTEMS Special discounts are offered

A I Ex-Call- for guantity purchases If voi
mu:r:::" GLCE den:dae to order in quantity now
Cumming Timkan we Bill_you later at discoun

prices. Same refund guarantes,

SEND NO MONEY!

Bim fill out eoy below,
Majrlgt today and p:mm ¥ of

FUEL SYSTEMS Includ-
ing Fuel Pum| T

rekbors, Garbu
arnors, Alr @
ELECTRIC RY: l':-
including DHsCribuls

Shoplrity et MoToR's up-to-the-minute
Tﬁ‘i“é‘iiik”:"n'r?“ﬁ-' ‘llr”;f.L Mew Truck Repair Manual will
Molors & Sw be sent to vou ab onea Tor 7
T i days" Frea mina

Published by MoToR,

The Mutomative Business Magailea,
Desk T13, 572 Madison Ave.,
Wew Yorik, M. Y.

u
har-.u-" Divide
.|.r Cases,  Or

Brakes, Poweor Hr
3 8

u, i
MoToR BDOK DEPT., Desk Ti3, 572 Madison Ave., New York, LY.
Rush me MoTaR"s Hew Truck air Manual, ‘H' 0, X 1Iwill

remit 2 in 7 days, and $2 monthly for 3 munuu lus i5c ship-
plog chargs Tit!‘i ﬁt‘l.u.'l ayment, ﬂ!ﬁ in mll rivise I W 11
relurn In T days. {Fareign prlce $10; cash wilh order, )
HAME AGE_
ADDRESS

CITY. STATE

OCCUPATION & EMPLOYER

SAVE 35¢! Check here If you encloss 38 (Forelgn $10) with
coupon. We then pay 36c costs. Bame T-day return privilegs,

20A

Do You Make
Mistakes in English?

E‘rl‘ﬁ‘: thme you speak or write you show just what you are.  Mis-
takes in I'I'1..||Jl|! reveal you ns & porsan who 1schs educstbon pnd
FefLIsC L.
fraim predenti

ol

of langpunge power provenls S0l
GuF Lsoughts in tho firosngesl frORR-
e whal you da, 'rl.u- ctmmmaral  of
Foal 0 wodr  poal Hiop |11:|Is|1lq'
r, punclustion, proounciation.  In-
.

im 28 11 S
[=a LU L e

WONDERFUL INVENTION

Omly 15 minuies o doy with Sherwin Cody®s new In-

Yimiian—angd yOu San asliaeily 1 wour Engliah im-

H ]t teaches by HABIT—makes it casler to do the

Ay, Wonierful self-correcting lessons inclhude
punctustion, grammar and cxpressbon.

FREE BOOK ON ENGLISH

eosting you thousapds of dollarm eve CAT.
e, Cody can do for voud b costa fodhing to |11-| ot g
cpard oF Jelier Lhis Yery mindie Jor Trw,lll- ook,
Good English in 15 Minates a Day''
¥l WHITE NOW. Address:

Sherwin Cody School of English, 53 Searle Bldg., Rochester, N.Y.

ur volCE;

Results GUARANTEED

Wa build. stresztben the vorn) orpane—not with wing ng lesens—bul
b movgnd, seimntifienlly rorrect sillend und voeal exsralses mid absolutely
Wuarsniess (oplals satsiaccion Wik rerulte. Wirilke ler Voles Dol

FHEE. Bemt to me ons u.udu 17 yourn old wnless signsd by puosnl,

F'EII‘I'EI:T VOICE INSTITUTE. Shafe 1353, 64 E, Lake 5L. Chicago IL

& C A RTOONS'

RAYE B'IJ‘R:N'E ATl bench HOW CRE. 'I':E ]
Ly ol - .\'H ta L DRIGIN

R acant tnd vy o0 MR iratiensy Al 1o ouige Sonm w 5 za 5
Baad pawms snd addeess for fron datails.
RAYE BURNS SCHOOL, Dept. M, Box 1298. CLEVELAMD, OHIO

LEARN MECHANICAL DENTISTRY

DENTAL TECHMICIAMNS aro urgently needed by the ARMY,
NAVY and 3,000 laboratorics, Srate Licmsad, OLIDEST school,
Enay terma. Write NOW for Free Bulletin P, Mow York School

echanical Dentistry, 12t W, st St., New York, N. Y.
needad. com mon school education sumelent,
Bend for free hookiet ™ l.)p'porl anities in Pho-

lﬂ tograpliy”, porticulors and reguirements,
Hn American School of Photography
1315 Michigan Awe., Depk 1353, thlt.lgn. .

n.pr::l:lma'
Lack of

Lanrungs
power may casily be

Heo whiot
d owt. Mall & postal
“"How You Can Masier
It will prove & Pevolation Lo

FBend fowr FREE calalog of 14 pges, ropiossly This-

Rreisd, Mop-reveliy plove sles tewlod plays on s par-

centeperoyelly basls, Row, Petsr-

won plays are nathnally famous for their hh nunliny.

Ak far live denims mew sga par., fnppe, =il & fren,
WOW, PFETERSON & COMPANY

lﬂi Fldgps Ava. Evarmaton, pil.

Sptaudld opportunities. Prepare in apars
time. Essy plan. No previous expericnce

JAIRCRAFT INSTRUMENT
MEN NEEDED AT ONGE!™

PREPARE in AVIATION'S
MOST VITAL BRANCH

AIRCRAFT

INSTRUMENTS

HOME STUDY—LEARM BY DOING!

Fractical, eomplate training—onm sctusl fnstrumenty Furnizhad
by the echool—gualifies you for well-

munufacturers, arrlines and

Send for CATALOG today. ..

EASTERN AIRCRAFT INSTRUMENT SCHOOL

ing potitions with
ument service and repair stations.

“Largest in the Eas™

(13 AMY] 116 REWARK AVENUE JERSEY BITY, M. J.
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ECTRIC YOUR OPPORTUNITY!
ELECTRICAL H
“ATDELS HANDY BOOK OF PRACTICAL ELECTRICITY," endorsed by hundreds of
I"Fo RHAT.O" experieneed workers, vou too ean profit by the pereonal ownership of this good beok, son-
IH A taining the procticalinformation that every electrical man ean use. Clear—concise—uoxplain-
HANDY FORM ing the essential facts, figures and rules used in good general practice—and fully illustrated.

COVERING: 1440 PAGES )
ELECTRICAL ENERGY 2600 ILLUS_;,, —

A Practical, Quick,
Ready Reference. Givea
| complete instruction
and inside information
on electrical subjects.

Every point clearly ex-

MECHANICAL ENERGY

Current Effects— Magnetism

MAGNETIC INDUCTION
. C. Motors—Dynamoa

ALTERNATOR

CONSTRUCTION plained in plain lan-
Armature Winding gunge and with dis-
WIR NG 1 % grams. Subjects ar-
mmﬂmtﬁﬁiﬂf ranged progressively for

the student, and eom-
plete index makes in-
formation instantly

urm
ELECTRIC POWER available to professional
TRANSMISSION wiakas Toi seady ek
Cahle cing ence. A time and money
El saver. A competent and
TRANSFORMERS

dependable guide and
helping hand. Sconer or
later this handy book
will answer important
questions and help you
to handle efficiently all
kinds of electriesl prob-
lerns,

“AUDELS HANDY
BODK OF PRACTI-
CALELECTRICITY"
is bringing a helping

Blestro Plating St 80 Tmdinds’ of
RADIO PRINCIPLES workers and il you will
nﬁfw%%mﬂﬂus b agres to examine it, the book will be sent to you
Radio Tubes—Photo Electric Cells on approval for one week's examination. If found O.E.
Electric Cranea to you, it ean be paid for in 4 monthly payments of §1.00 each.
ﬁmmﬂg Station Plans If not satisfactory, book Is to be returned in one weel.
R‘lﬂt %T Ement ST AR A
Automatic T;'I:phnm Sxitchboards TO GET THIS ASSISTANCE FOR YOURSELF
i (211

ek $ A COMPLETE  SIMPLY FILL IN AND MAIL COUPON TODAY
ELEVATORS AND s

CONTROLLERS PAY A
st oere @GN A 0. . ASK TO SEE IT!
MARINE WIRING . W .= .
ErECTRIE RAILWAYS I  THEO. AUDEL & CO., 49 West 23rd St., New York
Electric Hml_:H ' Mail AUDELS HANDY BOOK OF PRACTICAL
Ao o BT TIONTING ELECTRICITY (Price $4) on 7 Days’ Froe Trial. 1f 0.K.
Domestic Refrigeration B I will remit $1 in 7 days and $1 monthly until $4 is paid.
Air Com) [ Otherwise I will return it.
OIL BURNERS
Pumps—Wiring Calculations [
Hdduﬂn —Brazing MName
Eleetro-T —X-Rays "\I
Atitomobile Btarting l Address
Iﬁnﬂhﬂl Lighting Systems
Eﬁl:l:trluﬂy Operated Tools i o —
Ready Reference Index [ | E
THEO. AUDEL & CO., 49 W. 23rd S5t., N.Y.0  Reterence e
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principles
of all radio

Radio iz more important
NOW than ever. Thou- OPERATION
aanids will be needed in avi-

: i ok otes ot S RECEPTION
ation, army, navy, and com-

mercial work., Our latest course
gives you baslc instruction in radio operation
and reception. Airway Weather Service, Aero-
nautiec Radio, Servicing, Frequency Modulation
are all covered.

Complete HOME TRAINING
in spare time Y g e vee

of iz Interediing and profliable profedslon, Fit yoursoll
for un impariant part in ilse tremendens afolrs now tuk-
war quicker. Lewm all

ing placs, Help io win this w -
alout cur plan, semd for this bulletin=—It"s FIEE, Sy o
American Scheel, Depl. R34S, Drexel ab 58th 5, Chicage =] W

SEND FOR THIS BULLETIN FREE

American School, Dept. R345, Drexel Ave. at Eith 5t, Chicage, L

Gentlemen: Send me FREE bulletin covering speclol traiming in

sabjecis cippcked Delow, No obligstlom on my part.

0 Radia O Aviation O Diese] Engineering

O Drafting and Déslgn [ High School Course
For Men and Women 0O Refrlgeration

0 Cost Accoidnting O Mechanical Englncering
for Manufacturing O Plaseics

i } Hi'i'lllif'ﬁ‘ﬂlhe_ﬂnd Bislbdingd O Shipbuliding

O Autemotive Engineering [0 Electrical Engineering

T T W Lk P o Gy W N A

AT REE oottt s s g it sam it

Profitable

in 90 Days at Home

Hundreds of men and women of 2ll ages 15-50 make $10.00 to
£30.00 in a single day giving ecientifle Bwedlsh Massege and
Hydro-Therapy irestments. There 18 a  big demand from
Haspitals, Sanitariume, Clubd, Destors snd privets paclents as
well as opportunities for estabilighing your own office,
learn thiz interesting money-making profedaion In your own home
by mall, throsgh ouf loibe s5ikly coures, SBama  Instrociors
a5 In our NATIONALLY ENOWN resldent sehinal. A diploma
i3 awnrded wpon complelian of the eourgs, Courss can ba - com-
pletedd in 3 10 4 monthe. High School tealning 1
ok Becegsary. Alany earm blg manoy while learm
“E” fng. The Army and Navy pesd bomdeeids af men
Um'_:l und women Lrained in Massage and Physiotlerapy.

Charts | Anatomy Charts & Booklet FREE

Enrall now and we will inelude wniferm cost,
medical dictlonary, patenied reducing roller and
Hydro-Therapy |LII.I|:|||'|||,l:i wihithout extre oost, The
recigeing course alope may bo worth many {imes
the modlest tulilon Tee,

Send coupon mow for Anatemy Gharts and bookRel
of photegraphs and letiers from successful grad-
usates, Thess will all be sent pestpaid—F REE

iy —————— A p——
THE Cellege of Swedish Massage

Dept. 364—100 E. Dhio St.. Chieapn
Yeou may gemid me FREE and postpaid,
comiaining  phiotogrnphs  and  ledters Trom
detalls of our offer.

Namea
e R i i i e e apa
D cmiterome sttt s s et s vt DOy s i

Apntomy Charis, hooklet
graduates, aspd compleie

22A

PARKS AIR COLLEGE

FARKS AIRPORT EAST ST.LOUIS,ILL

Offers YOU COLLEGE and PROFESSIONAL TRAINING

Majoring in AVIATION

Averedited by the 1lipols Swperintendsnt of Publie Tnetroetion. In-
clisfed ainee 1938 in The Ddreciory of Colleges and TUniversities,
Issuedd by the U, 8. Ofes of Education. T, 2. approved os a Com-
mercial Ground umd Flylng Sehlioo] and Mechanlea® Belsool. Aceredited
by aml cosperating with the United Stotes Army Alr Corpe in glving
Might wod meclmnical tealning, Open o high sehool gradustes
FOUR esurses lead to B.8. degrees in Professional Plleting, Awintion
Operatiens, Malntenamee Engineering, Aerenavtical Engineering.
TWENTY-TWO TRAINING PLANES sro used §n professlonul flight
tralning  which prepares graduootes for  aleline Aigll  operaifoms.
FACULTY of 10 specializls in verimis fielde of aviatlon.
|'IIII:-||II|IHI limiied 10 a toltal of 300 commercind arvlotion students.
Capaeity enrollmest of §70,
Adrport, 25 bulldings devoted to schogl purposes excluslvely,
n.llll.s u:||r.'| indog hall at the College,
March 29

Dormi-

R trar, =3
Iﬁlh TE#H‘ PARKS AIHE {Dslrfrtﬁ?p:‘ia::qﬁt, Loubs, 1.

AMER’CA JIU JITSU

TRICHKS
o CDMHAN.DO FIGHTING %

Hend “posteard for new G4-page catalog.

my, Mavr,
. Immleraiben Hords
|. throughout ts Lin

Beok
3“5 s.Ecm KNOCK DUT BLOWS 2nd DEATH BLOWS 25
ABOVE the WAIST WITHOUT the USE OF Fi515 «9C

Just m fabs with Lip pt fizgers or gtrikm with rées of hand snd nossroos
e I-i'l'“ illustention

h eaan.
8. A Coorsaof shaking dawn tha { howe s
ant r--u-xh O dlskFi o D b Lhal Thuy il
ﬁull i how mach cthey kbew of asy jie jita

. 7 i a fi
I'I‘IE ALLIED ARMED FF,IREES EMPLODY H.'l' METHODS
5. L JORGENSEM, 776 Muritime Bidg., Seattle, Wash.§

x‘!“‘,' ‘;r“l.k Est‘a'h“lsla'l;g
Eleetrieal
Ask for free illustrated _"tll““l

booklet
44 West 17th St.. N. Y. C.

STUDY AT HOME

d Educational Institution
Coibii Fa#d |u. IHG!HIIIIHG" Electrical, Civil, Mechanical, Deafting.
Architectural, Sieam, Aetonoaiiceal, Bsdio, Strociural, BMiniog, Io-
dusirinl, Highway. Peoroleum, Marine, Chemical,
Couries in ARTS AND SCIENCES: Philosophy; Educotion; Letiers;
Public Health; Medical Jurisprodence] Paychology] Soc m!w-'y. Physiesg
Chemisiry; Gealogy: . Beieneni Theolagy! Law: Bkl noss
Commerce] Accounting: Masthemalics; Statistics; Agriculiure,
Hthl#r-'Rn-nwurll Imcorporated, 4810-UC, Sheridan Moad, Chicags

AT HOME?

Learn to eolor phnmaa.nd manlur;::

im odl. Nu-gmvlnu; H. mr..ugq

desnnnd
Mosey
H HHAL nnr SCH
1318 Michigan Ave. Dept. ::3?" Chicadio

a3 mE e,
capenia 0n -

America Needs Men Thained for
TOOL &DIE MAKING, MACHINIST
&SCREI' HICHIIIE TRADES

Fractical
||¢_ Lamrn
! i ar Fye-
ningd. Enter anytime, 'I"‘T{RF' Em !n}lnrn! E‘-Enin‘ n.mll:,mlnra ||nj1;.l ]
while learning. Write for FREE Book ““Fractical Machine Bhop Training.”
ALLIED SCREW MACHINE CO -p (School Division)
609 West Lake Stroet, Dept. PM-3, Chicago, lllingis
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g i
GET TH E JOB s 3 I.I':.tl'r_'.:\-:-li-:f:l:“I...l1|: ir
YOU'VE ALWAYS WANTED!
This Book Shows You How to Make NOW!! Simplified 5o YVou Can Learn

Quick, Accurate Mecasurements B Your =pae Time the r-“_”"" lae _"'-
Mathematically and with Measur- Mensuring Gages: and Devices amd the

How to Transy

miEiia por way o teonsd
and ecaliper men
scales and readings

-I.'I Inshunmrlts ﬂl‘l.d Gﬂ -5 I':lui::'!: Calevlations of Messufemenls : ) -
ing 9 - Mathematically. . . All in One Com- T_;}”"’;J”": Ins I- J I-:|II j--J: .:.r-. .‘
How to Use Inside and Outside Calipors |'I-"--"'L Volume ETLRLEL EC ETHE to =poed :|r\.|.!l.1-.".ir.lrll .

Proper Reading of Hermaphrodite Calipers
Correct Use of Vernler Calipars
Figuring Geomotrical Measurcmants

reduce rejections,

The f'-||T||l|.i-. ated Problems of Aea-
stinn Confronting

surement and Calcr

5killed Defense

How to Read Yernler and Bevel Protractors all Skilled and e
}'_»earse_ra. Members of the Army or Navy oo o fur Detern ining Geemetricel
Techpical Staff, now easily |:|.s.-cu-|-.vi. B i — ATEIeE Curves. Sols
with this New Complete Manual of ids, Cones, Spheres, and other Geomet.

Mechanical, Physical and Geometric ric Figures.

g for Figuring roperiies  of
fs. — How to Caleulate Volume,
Density, Stress, Torsbon

Measurements. Equips you for s
ision, inspection  and
[i.":"!n:i-. | ',:-'\-:l:il'lt‘l‘:.

Methods of Measurement coomtams
the basic data of over 12 high priced

wleting Priperties af
-How to Determine  Specific
d Density by comparizen

How to Use Plich and Thread Gages
The Use of Sheet Matal Cagos

Corroct Use of Wire Gages technlcal books that wauld cose Wik close and Hydromebter Methed

Right Way to Use Drill Gages to S25.00 . vel voum cin own Lhis m'_llm -v-:-- ]:f-l.._ll.‘ : .-I'ITM e, )
How to Determine Weights and Volumes Complete Aleasurement guide [or only g r_-__,,.ll-_l','-.:_f_,.. i o e _:r'['
How to Measure Density of Sollds S1.08, including a FREE DMMachinists EitiiTin s 2 of ekt and -Illl;
M ta Calcutute Wity af- Elnulcs Scale and Pr .'-:|..|.;I:IJ-'. J{"“R':RF-'I to -‘:‘:l.'|l';': ur.-.; ].:;.I i
How to Figure Specific Gravity of Sollds L

How to Figure Specific Gravity of Liguids

How to Determine Elasticity

How to Moasure Tenslon If YOU ACT NOwW!il! L

Figuring Stress and Strain :—;"u,'.}r:-'...;. Lr“-;':\u.-m't';'l- WILCOX & FOLLETT CO.

Moasuring Tenslle Strength o el T Esg 185 S5 Wakaih Ave., Dept. PM-3

How to Flgure Torslon lish amd Ml readiogs Chieaga, llkinais

=El b et e iR Fleass send ma podlpaid yosr new book, "Metheds of Meaiurs-
mart”™ and o FREE Profrocics Scale. Enclosed it check of mosey
sfdur for $1.98 to cower complafs poymest, | ean relurs the bosok in
§ dayt if | am rob completely 1abisfed.

Heat and Temperature Measuromont

Moeasuring Hoeal Thermoacouples

Determining the Coetficlont of Linoar Expan-
slon

Specific Heat of Solids

And sther mecharical and mathematical MAME i
AU Emenis.

ADDRESS : .

CITY . STATE

[] Chesk hare if you with bonok to ke wand C.0.0,
[Pastage ond GO0, charges saxtra.]
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A
YOU ARE VITALLY NEEDED IN OUR
NATIONAL VICTORY PROGRAM

Trained Electrical men are needed now. It's not
how young you are, or how Elonfdyun are, The question
a

js—have you the training to particular job that

mnst be filled.

[ ELECTRICITY

IN 12 WEEKS

ON REAL MOTORS, GENERATORS,ETC.

JU Finance. Your Thaining
Electricity §4 the mighty power behind our Victory Pro-
gram, Trained Electrical men are needed in the armed
forces and in industry. ¥YOU are needed—whether you
are in the draft or deferred. PREPARE FOR YOUR
PLACE thiz amazingly easy way. *Learn By Doing™
in 12 weeks, Vou doa't need much money—I'll finance
your training.

sLearn-By-Doing"’

Coyne training is EASY, PRACTICAL! Here you can
trein in 12 weeks—not by booka er lesszona, but on real
actunl electricnl machinery and apparatos, You
“Learn by Doing® on real motors, generators, switch-
boards, and all types of practical electrical equipment.
Get your training first—then pay for it in easy
monthly payments after your training period is
over, If you are short of money to pay for living expenges
while you are in school, we'll get you a part-time job so
vou can “‘éarn while you learn'. After you graduate,
we give you LIFETIME EMPLOYVMENT SERVICE.

Right now I'm fncluding an extra 4 weeks' Badio
Course at no extra tuition coat.

Get the Facts

“This echool §s 43 years old—Covne training §s tested and
proven. Mail the coupen and let me send you the big,
froe Coyne Book and my complete story about how 1
help you get the tralning you need for 2 good-pay
electrical job. This does not obligate you. MNo silesmen
will call. So act at once. Just mail coupon.

H. C. LEWIS, President

COYNE ELECTRICAL SCHOOL

500 So. Paulina St., Dept. 33-72, Chicago, lil.

}---__..---......--_-..-..-----...--_---.

H. C. LEWIS, President

COVNE ELECTRICAL SCHOOL 1
500 5. Paulina Street, Dept. 33-72, Chicago, TIL ]
Eend me your Free Book and tell me about your plans |

o help me, ;
HAME. .- ioviusssn e R MR R :

: ADDRESS. ..... TS i SRS ;

AVIATION
(AREER

A GREAT FUTURE!

Complote Asronautical Engineering er Masior
Aviation Mechanics training in the heart of the
Alrerall indusiry. Graduales cblaining imme-
diate employment. No lying involved. Avia-
tian"s foremost schooal established in 19290
Located on Gramd Central Air Terminal
For full information. addresa Departmen) PM-3

: CURTISS “_% WRIGHT
. recHMICAL XY INSTITUTE

. ERAND CENTRAL AIR TERMINAL
BLENDALE (L0 AMGELES) CALIF.

Inereased production
means

More Jobs for MACHINISTS

and bigger pay for men who know their work

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

The AMERICAN
MACHINISTS' LIBRARY

| 6 volumes—2168 pages—12516 Wlustrations

(A combined heme-study course and relerence llbrary)

This library of machine shop practies wos written for Incr‘aermnl T,
1t glives wou the Lear methods for every kind of machine shop work,
1t fully explains Iathes, dzills snd other machine tools and thelr
nperation, mitomatic serew muchines, speeds anid Teeds, fear design
nhil prodictlon, jes and dixtures, paneh ancd (ie work, metal surfac-
Irue, ete, ete. Plainly weitten—eompletely Slustrated = the best kind
nf help to e machine shop man who wants to advance himseil.

Mo money dewn—speclal price—easy paymants.

EXAMINATION COUPON

MeGRAW-HILL BOOK CO., 330 W, 42nd 5t., New York

Bend me for ben d&y¥A® examination the Americon Machinists®
Libenry. If sotistaciory 1 will seisd yoa S1.00 in 10 days and

$0.00 montily untll the price of 819.50 is paid, 16 not santed, |
1 will peturn the books pasinald,  (Te insdre prompt shipmeil 3
write plainly &od Bl s afl lindes.]

fa
i
1
]
1
]

MRIBE, - - o - s csassanasntsarerrrrsasbabbanaand s Bd AT T I
[Boome ADAress. e - ne st enaassmerpesfscodimsnaiss I
Chiy mmdl State. . ... B R PR e AP e e R R R R
Il‘m-'-llun. e S L e G e R :
Mo of CONMPpany. . . .. e i O 2 o T B e o PM-I-AT
I.|-—— - ————— - ——— -
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INVEN

NOW Is the Time to

PATENT and SELL Your Invention

Now, more than ever before, is the right time to patent vour inven-
tion, Why 7 Because manuofacturers evervwhers presently engaped
in war production are looking ahead to the future by buying up
patent rights now, so they will have new and attractive items to
make and sell for eivilinn consumption as soon as the war is over.
This is what happened during and after the last war. Hence, the
smart thing for you to do is to look ahead to the future too. Protect
your invention_ by applying. for a patent now, so you will be in
position to cssh in on an “outright sele, or on the rovalties your
invention will bring.

Patent Guide Shows What To Do

Our “Patent Guide for the Inventor” answers many important
questions concerning Patents that inventors constantly ask. It tells
what facts, details, drawings, sketehes, ete. are necessary to apply
for a Patent; how to protect your invention through dated and wit-
nefaed disclosure; how to do this AT ONCE te safepuard your
righta; how Patent Office Records ean be checked to determine
whether the invention is probably patentable before filing fees need
be paid ; discusses costs Involved and o practical way these ean be
paid ns the application progresses. It tells how some inventors se-
cured finaneial backing ; how many simple inventions have proved
large commercinl guccesges : how Potents covering improvements,
also ean be profitably utilized and marketed ; tells countless other
facts of intereat,

Why You Need Expert Assistance

The Patent Laws were enacted for vour benefit—to give you protee-
tion for the features of your invention which are Patentable. But
these features must be legally and concisely set forth in the form of
“claimsa.” This phase of the procedure is so complex that the Patent
Office advises the Inventor to engage o competent Registered Patent
Attorney. We maintain o lerge stall—enrefully trained repistered
patent  attorneys—expert draflamen—experienced searchers—to
serve ¥ou, We have been serving inventors for more than 20 vears.

Take First Step Now

4 #,
With the Patent Guide you will receive also Free s “Record of CI]ABENCE A¢ GBBIEN

Invention™ form which will enable you at once to establish

the date of your invention, before you file your Patent nppli- mm B J AC“BS 0N
cation. This step costs you ez n “d =

CLAREMCE A. O'BRIEM AND HARVEY B. JACOBSOM
Registered Patent Altermeys befor the United States Patent Ofice
31-€ Adams Building, Washington, D, €, |

Flease send me your 458-Page “Patent Guide for the I
Inventor” nnd your specially prepared *Hecord of
Invention™ form FREE. This request does not obli-

nothing yet may be vital to your
success, Remember—in Patent Matters, ACTION is IMPOR-
TANT. Delay can be eostly, Mail
the eoupon in an envelope, or

paste it on e penny postcard NOW.  CLARENCE A O'BRIEN

Eid

HARVEY B. JACOBSON

“Woarthy of Your Trust™

— e e e e e ———
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|

et 24& Reqlstered Patent Attarneys e me, I

! . ;E 31-C Adeoms Building R & |

F Washington, D. C. MNami et oo T i A A e b Bt it I
nEE BnnK Address .. = L Lo B R l!
IMMEDIATELY MAIL COUPON TODAY! | e SO -1 S I

L= — —. {Plense write or print plainly. | e -l
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EXTENRER

~ BRACKET

Ad}ustable Strgggfﬂf ip é}t eapot
Fits Over Broken Spout

To assure the crystal clearness of poured
tea, a handy tip for the teapot spout has a
built-in strainer that keeps the leaves from
flowing out with the liguid. Adjustable to
fit various shapes and sizes of spouts, the
strainer can be used to conceal the broken
end of the spout on a teapot made of crock-
ery. It cannot rust and, according to the
manufacturer, it will not become clogged
nor drip.

Travelers can always have a bracket on
which to hang their garments if they take
along a portable hanger having one end
bent into T shape so it may be slipped on
the top of a door. Extended by sliding the
arm outward, it accommodates eight coat
hangers, and its use does not interfere with
closing the door. An extra wall bracket is
supplied, by means of which the hanger
can be mounted on a closet wall and from
which also it may be detached readily.

Snap Fastener for Metal, Wood
Is Self-Attaching 7}7 / 0 .S—J)

Snap fasteners, formerly used only on
fabrie, now are made with a self-attaching
push-pin base that also permits their use
on metal or wood parts. For joining wood
pieces, such as a cabinet door and shelf,

the snap sections are eased into the wood
like thumb tacks. They are attached to
metal by inserting the base pin through a
small hole in the metal and into the snap
section which is specially constructed to
hold the pin in a tight grip. For fabric, the
pins are made in several lengths for vary-
ing thicknessez of material.

WHERE-TO-BUY-IT INDEX OF POPULAR INVENTIONS
Hanger for door or wall
Atk Mig. Co., 1035 Bpring Garden, Philadelphia, Pa.

Straoiner tip for teapot
Artleigh Products, Ine., 11 E. 44th, New York

Self-attaching snap fasteners
Empire Notlon Oo,, 165 E 20tk St, New Yark

POPULAR MECHANICS



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

THE IDEAL GIFT FOR SERVICE MEM

—

Add 1e per book for packing,
handling and carringe. Order
by number. Order at least 20
books—as many more ns you
like. Canada and foreign, ic
per book, prepedd. If you

order every book in this ad |

— 220 books — remit only
£10.00 and we will prepay all
carriage charges.

Self-Help Books
26 Bhyming Dietionary
756 On the U Ehmwr of
78 Hints on Public Spenking
82 Common Faults in Writ-
ing English
&6 On Hending. Brandes
03 How to Live 100 Years
182 A Book of Synonyma
426 Hinta on Writing Short
Stories
405 QOutline of Economica
452 Dictionary of Foreign
Wards
Hints on Writing Poetry
Hints on Etiguette
Hand-Book of Legnl
Forma
4,000 Moat Feaential
English Worda
Spelling Self Taught
Grammar Sclf Trught
Punetuation Self Taught
4,000 Words Often Mis-
pronouneed
Physiology Self Taught
A Book of Useful
Phrases
How to Conguer Stu-

plidity

A Book of Familiar
Quatations

How to Improve ¥our
Vocabulary

Rhetorle Self Taugnt

English Compaaitioa
Self Taught

A Handbook of Useful
Tahblea

Card Games

How to Write Letiers

Arithmetic Self Tauwght

Part 1

Arithmetic Self Taunght
Fart 11

Hints on Self-Improve-

5l4
Ga6
(4]

(]

BAL
B82
683
697

708
T84

E1G

men .
Manual of Parlinmen-
Law

Hints on How to
Advertise

How to Test Your In-
telligence

How to Become Men-
tally Superior

Faeta About Sleep

Curicsities of Language

Biography
Brann: Smasher of
Shama
Lifeof lindame du Barry
Life of Napoleon
Life of Bismarck
Heart Affairs of Henry
VIII
Life of Lineoln
Dipry of Columbuos in
1482 -
Autobiography of Cellini
Great Men of Seience
Life of Mahomet
Life of Michelangelo
Life of Voltaire
16 Louis XVIand His Couri
Life of Thomas Paine
Life of Franklin
Life of Goethe

MARCH, 1943

6526 Life of Cacsar

Life of Barnum

Magellan and the Pacifie

Life of Roosevelt

Great Women of
Antiquity

Life of Thomas JefTerson

Fiction

Carmen

Houge nmd Brain, Lytton

Tales from Decameron.
Bacecaeeio

2 Bherlock Holmes Tales

The Dream YWoman.
Collina

5§ Gireat Ghost Stories

Man Who Would Be
King

2 Murders in the Rue
Morgue

Three Strangers

Man Without & Country

The Ancient Mariner

Thrilling Tales of The
Frozen MNorth

2 Short l":thl:lr:‘m!, William

orris
Tales of Chicago. Hen
Hecht
Broken Necks. Ben Hecht
A Daughter of Eve
Main Street Tales
Untold Lie, ete.

Fine Arts
History of Palnting
History of Music
History of Seulpture
468 History of Architecture
French Literature in English
# Fourteen Little Essava.
Voltaire
& Love. Maupaseant
27 Last Days of Con-
demned Man, Hugo
28 Toleration. Yoltaire
62 Oration on Voltaire.
Hugzo
i Crimes of Borgins,
T
EG
87

TS

Attack on the Mill. Zols

Love: An Essay.

Montaigne

103 Pocket Theology,
Voltaire

104 Battle of Waterloo.
Hugo

178 One of Cleopatra's
Nighta

Mujesty of Justice.

France
The Tallow Ball.
Maupassant
Ignorant Philosopher.
Yaltaire
On Women, Maeterlinck
Mademoizselle Fifi.
Muupnmssnnt
Short Stories. Dopudet
Don Juan., Balzac
The Fiece of String and
Other Stories. Mau-
pasgant
The Necklace and Other
Stories, De Maupnssant
Memoires of Madame de
Biael
Histary
6l Paine’s Common Sense
B3 Muorringe: Its Past,
Fresent and Future,
Annie Besant

198
190
200

221
92

214
B4
HEG
BET

EBE

126
149
160
214
276
it ]

627

-
e

218

513
R2b

184

HE1 As

B
06

6E4

24
L]
100

105
Z3D

History of Rome

Historic Crimes and
Criminals

Lost Civilizations

Epeechea of Lincoln

Specches of Washington

Great Pirntes. C, J.
Finger

History of the Jews

Humaor
Let’s Laugh, Nashy
The Jumping Frog.
Twain
Humar of Lineoln
Josh Hillings Uomicnl
Lexicon
The Humor of “Bill" Nye

Juvenile

Aesop's Fablea

Rip Van Winkle

Andersen's Fairy Tales

Alice in Wonderiand

Adventures of
Munchausen

Dog of Flanders, Ouidn

Book of Real Adventures

Robinson Crusce

i Mother Goose

A Book of Strange
Murders
Bluebenard, Cinderella

Literature
Ballad of Reading Jail

2 The Raven, The Bells,

elo,
Color of Life and Love
Confessions of an
Opium Eater

7 Bubjection of Women.
Mill

Story of Human Tragedy

Pepys' Diary

Travels of Mareo Pola

Voltaire. Clarence
Darrow

Philesophy
A Guide to Nietzsche
Mietzsehe: Who He Was
Dialogues of Plato
ChIh:.;me FPhiloaophy of
108
Guide to Plato
Artof Happiness., Powys
A Guoide to Spinoza.
Durant
Moral Nseourees of
Epictetus

Religion
The Age of Leason.

Pajne

What is Religion?
Tolstoy

Primitive Beliefa

a Mun ‘Thinketh

The Essence of the Hible

The Greatest Thing in
the Waorld

Essence of Judaism

Hassian Literatore {in
nglish)

The Kiss. Chelihowv

Tolatow's Shart Storios

The Hed Laugh.
Anﬂrzyﬂ

Beven Hanged, Andreyev

26 Men and a Girl,
Gorky

HALDEMAN-JULIUS CO.

Girard, Kansas, U.5.A.

Dept. A-85

1342
1554
1420
1434
1475
1562
17140
1712
1714

1715

1717
1719

1721
1739

1763

1756
1Tl

Science

Insecta and Men: In-
stinet nnd Heason
Hypnotism Made Plain
Psyeho-Analyeis: The
Key to Human
Behavior

The FPuzzle of Person-
ality

T Aunto-Supprestion

Peychology for Begin-

ners
Death : and Its Problems
Structure of the Earth
Chemistry for Beginners
Peaychology of Affectiona
Food and Diet
Curicaitiea of Mathe-
mutics

Miscellaneous

How to Paycho-Analyze
Yourself
wIi}.“ Young Men Should

now
Riddle of Human
Bohavior
Peycho-Analysis and
the Mind and Body
Tests Used in Peycho-
Analysis
How to Talk and Debate
The Art of Kissing
The Art of Courtship
How to Think Logically

it Typewriting Self Taught

Best MNegro Jokes

Best Irish Jokes

Best American Jokes

Humorous Limericks

I'l:lpulnr Recitations

Peychology of Laughter

Conquest of Fear

How to Fight Nervous
Troubles

Muornls in Greeee and
Rome

Amusing Punsa

Memory : How to De-
velop It

Spanish Self Tawght

Eating for Health

Funny Ghoat Stories

A Muad Love

Book of Best Scotch

Jokes
French Self Taught
Facts About Will Power
Beat Jolea About Dronks
Hook of Best Jokes
Best Jokes About Lovers
Best Short Stories
How to Get a Huaband
Common Sense of Health
How to Got n Job
Typical Love-Problams
Hook of Striking Similea
Shorthand Self Taught
How to Think Clearly
Book of Best Jokes
How to Live Long
The Magic nf‘ Numhbem
Great Duntes in History
Determinism vs. Free
Will
Funeral Servicea With-
out Theology
Religion and Progress
Inge's Apology for
Christinnity
Gambler's Luck
Hints on Developing
Perﬁnna]ltﬁ
Why Many Women Are
TUnattractive
Simplified Cook-Book
Amerien's Little Hitlers
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OF TODAY WILL MAKE THE

HOUSE OF TOMORROW

e %ze_ém% /

IS THE TIME INVENTORS
SHOULD PREPARE TO CASH IN #*

Think of the million and one structural
details that make up a modern American
house . . . . heating, air conditioning,
plumbing, etc. The manufacturers
who make many of these things have
now scrapped their old dies and tools
to convert to Victory production. They
will be eager and ready to buy new
devices from you ingenious men who
are getting your patent applications for
new and improved housing advance-
ments prepared and prosecuted NOW.
America's future standard of living is in
your hands! Is that idea you have going
to work for vou
the minute the
war's won? It
can! DON'T
DELAY . ..,
take advantage
of this absolute-
Iy unique time
NOW to pre-
pare for the
FUTURE!

We've helped others

for 45 YEARS

++s+s+ WE CAN
HELP YOU, TOO!

The value of your invention
may be gauged by the
strength of the patent cover-
ing it, Gelting a patent is a
complicated procedure with
which we an.* lhﬂt‘-:nqgh]
familiar . . . RITE U
TODAY! Fl:u are quite
moderate,

§5320NS Ol NOA 34IN9 AVW NOdNOJ SIHIL

Get your FREE BOOKS today?

64 pages of facts which tell you in easy-to-
understand language just how to go about
Eﬂtmg your patent,
send
form.

With bonks, we alsg
rtant  “Evidence of Invention™
o obligation of any sort.

SEND COUPON NOW!
Evans ¢ Co.

Regisiered Patent Aftornoys

[ |

730-C Merlin  Building I

i Washington, D. C. =
[}

™ - ]

1 Eﬁ%ﬁfﬁ&'}“'&"a‘.?’ﬂ Evidence of Invention form, H

: R T oy :

D A8 oo

I el R L ke T i M e i b
L
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Men and Women
ELECTRIC ARC—
OXY-ACETYLENE

b Skilled Weldors earn up to 315 a day.
'_TB? The demind wow grester than the supply.
Jer\rn thia highly paid trode in & weeks
by setual shop work. One of Americn's
lending achools. Established 1002. 7 floors of shopa. En-
dorsed by wrll!:m{. indluistry. Limited mnomber of siudents.
3 weaks course in Elecirie Are or Acelylene Welding, including
oo and board, oply 23006, Course covers minimom requoires
ments of U. 3. (Hhice of Edoucation for War Production Workers,
mnd the Amerlean Welding Soclety Code. Write or wire for
reservation. Ask for “Welding Facte,” State age.

GREER COLLEGE

DEPT. 133, 2024 SOUTH WABASH AVE., CHICAGO

Learrr T 00[ ﬂfflﬂ

Chisdify nuickly ain e
i spare time n]fm dlhz:rm F‘Jm ﬂ-ll
wpon i imiching and teol designer.  After
maching sod bl d.:-l.;uh-- will ba sguslly wecessar
rectadreclion.  AMany pow imaiing $100 to F130 6 W
ndusiey ealling v more Juuhhﬁ

avnllable  Learn guick
wlgh our siop-by-siop lesscas siupsrvised by o recogais
prdissr of metking tosd deslon.  Tush nems snd sodnsss tode
eomplote [wcis oa Machins or Tood Lesign.  Learm whag ghass
yulu nnd how quickly you exn gusldy (or s big pay position, So sblestion.
A penny pestal will de=—but hurry.

Ohio Institute of Technology, Box 94, Gr-lnvll‘ln, Ohio

ARTISTS MAKE MONEY

Find out your abill Send name, age, occcupation and
addresa for Free Vooatlonal Art Test.

ART INSTRUCTION, INC. (Formerly Federal BSchoola)
3133 Art Instruction Bullding, Minneapelis, Minnesota

Say you saw it in
POPULAR MECHANICS

DRRFTSMEN
- NEEDED

o
1,

Induestry s clamoring for
e = enorw draftamen for the
b can't Start ||mrJ'| plans nre
dravwn., Baildings, nirplanes, machings,
gung, tanks, bridges, all start on the draft-
ing bnnrd, B0 it's no wondder that every good deaftamon
hna o fine job. Yee, more draftamen are necded NOW. Thoa
roy 18 good and the epportupities for ndvancement great.

Learn at Home in Spare Time

Rogin now Lo tarn apare houra into mooey, Be s denftaman,
the cunnecting link hetween o mechanic and an engineesr.
Enjuyr the womlerful opportanities [or promotion that exist
noywe, Moo sxperlence or netlathe talent is needed, Yoo don’t
|H|_l,l1*_- Lo Iq-rwn your present jobwhile learning, Use spare time,

Iluhl School, Depl. DDIG, Drexed Ave at §th 5L, Chicaga, 1L

Gentlemen: Bond me FREE Informatlon corering speclal traln-
Ing in subjects checkod below, Mo obligetion on my par
O Drafting and Design O Electrical Englneering
for Men and Women O DMesel Engineering
O Cost Accounting for L High School Course
Mnnufl.rturtnih 0 Plastics
00 Architecture and Bullding 0O Mechanical Engineering
O Automotive Engineering [ Aviation O Radio
O Business Management O Bhipbuilding

B O, . e s kel Y B s
Address

A -+
POPULAR MECHANICS
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Abowe; DR, LEE DeFOREST—one

of the world's greatest scisntists

and inventors im Radio and Elsc-

tronios=—=superyised the preparstion
DeForoatl's Training.

THREE -WAY METHOD
for Better Training

You receive a time-fested
proved combination of

Maodern, loose-leaf lesson
= material

Visuwal training by means
= of motion pictures in
your own home

The privilege of addi-

= tional practical training
on wvarious types of com-
mercial egquipment in our
Chicago laboratory.

ﬂIFDHESTS TRAINING, INC.

Oecupies and owns this mod-
ern, well-equipped bullding
and loboratory in Chicago,
where ambitiows men and wo-
men #sre alag securing Fes-
dential Training, DeForest's
Training i= nfilinted with the
DieYry Corporation, inlerns-
tionaily  Enown  masufactee-
era of high zeade Sownd Mo-
tion Picture nod Electronic
equipment. This affiliation is
valuable from @ practical in-
dustrinl  slnnt helping  to
keep tralning up to indusiry's
neada and changes.

BUY U. 5. WAR BONDS

MARCH, 1943

Gel Ahead Gasler in
FRADIO

COMMUNICATIONS + CODE - ELECTRONICS

BY THE PRACTICAL DeFOREST’S
TRAINING THREE-WAY METHOD

NEEDED in the Radio-Electronics field . . . . probably
' v o« - in this interesting industry which i& a0
p mMany new opportunities after the war, Find
this fascinating work quickly. See for
¢ ppportunities are in War Production, Military Service,
. i businesa of vour own, ete, Our new booklet ' jctory

information. Muwil the coupon today for your copy.

Trained men unﬂ women ARE
as pever before] K

busy today and '.\hl- 5
out what WE CAN D t
vourself what some of th
Bropdensting, Aviation R
for You™ will give you th

You'' will j.';:lu. _'.'uu furll:mr IJLl:I.]J.‘C.
DeFPorest’s Training

IF YOU ARE NOT SUBJECT TO MILITARY SERVICE: Dcforests Trainine

gquickly for Hadio and Electronics=in your spare time at home=—then give you the benefit
of our time-tested EMPLOYMENT 2ERVICE 1o help you ||.|:l|.|||.lt}' GET STARTED in the
Rnd:a-EmntnmLcu field. If you are between 17 and 45, here is a real opporiunity io cash
in on todoy’s great industeinl activity—at the same tlme get established in & field with =
renl |:|-n.r-|;\-|:|mu future.

WGHEH 18 ta Sl—marrled ar single. Uncle Sam needs you In industey. Cot Ento
s« the fuscin g Rpdio Communications Eguipment feld. Enjoy plensant work
and good pay in one of the mosl appealing of all timely oppostunitics fof women. DeForest's
Training offors you n specinl preporntion in this work designed especially for women. Upon
corapleting it, our Emplorment Service will help you to make your start, Write for details.

De Forest's Training Enables You to Learn RADIO Faster
. . . Easier . . . with the Aid of MOTION PICTURES
Y 2 in Your Own Home N~

As part of your preparation, DeForest’s Training furnishes you with a 16 mm. motion pic=
ture u:r-:rJn:n:u:-r.. including a series of lilms loaned Lo you for study purposes, You “learn

I

by seeing!
Botl our great wWar uatries amd our srmed forees are using motion pictures on o wide
acale to iriin mon dqui ker . 5 . . betier, Many l.'l1l|{‘-.lrl'l'r‘1 in gchoonls ul'll'l colleges have long
praised “visual tramming'’ by motion pictures, “Secing is knowing.” This |8 one of tha
important reasons why DeForest's Troining is so interesting . o « « practical . . . . efective

and easy bo understond,
- " s
Send TODAY for Valuable New Booklet “Victory for You™ in RADIO
COMMUNICATIONS . . . . CODE . . , . ELECTRONICS
This handsamely illustrated, up-to-the-minute new book will bring yom a timely
picture of these many opporiunities, both in Industry and military service, and
show you how to make your start with the ald of waluvabla “Visual Tralnlng."

MAIL THIS COUPON TODAY!
DeFOREST'S TRAINING, INC

2531 Morth Ashland Avenue, Dept. E., Chlicago, lllinols

in Kadino. No obligatlon, of coorse,

Gy . L5

|
|
|
Flease semd me free illastrated book entitled “Victory for Yoo l
|
|
|
|
1



Ing)
BOoK

HOW TO PROTECT, FINANCE
And SELL YOUR INVENTION

e FREE BOOK and other lternture nvallable to our
clicnlg——pgivoa vou compleie detnils on how to “ready"”
your |nvention for money-making. Tt tella you how oth-
ere did t—wha they went to for finances=—how they nrs
rafged partnershipp=—how they made contacis with man-
ufactorers==how they dictated royally areongements—
how muwch money they made=how wyou can fnd o
market. Our new FREE BOOYK disclnser sourcer of quick
ravenue if your invention is pntentoble and saleable with
profit pasalbilities,

THE FIRST STEP

The first step in getting your invention ready for morket
is to make a dated record of it on our “Invention Record*”
Form. This Form properle filled out ond witnessed will
be imvaluahle to you later in establishing the date of
your invention ghould need for such evidence srise, We
will B glad to send you oue “Tnvention Record® and
have it witnessed in this office when you seturn it with
digclosire of your devies, This ssrvice eosts von nothing
m—pindd i immedintely puts you on record as the originn=
tor of your dovies,

Proteet Your Invention NOW!

We have many letters in our file2 from manufactirera
requesting inventlons, Today's demand for now devices
la tromondous—added to by emaergency needs, Proteet
your invention now with a U, 5 Patent. By mcting
promptly you may prevent another inventor getting in
nhf:l_ of you at the Patent DMice here in Washington.
The first step is to make o sketch and deseription of your
invention on ouwr “Invention Record,” hove it witnessed
snd mail it to us. We will then make a Search of the

« 8. Patent Office files to nscertain whether we ean get
prtent proiection for 5. This im 0 step vou
should make NOW —hefore another steps
in ahead of you and walks away with a patent.

(Ft:

135-C Albeo Building
Washington, D. C.
Senad me ir NEW FREE Book “*Tiow To Protect, Fionanee snd

el Your Invention'' and special 1y prepared ““Lnvention Recond"®
fore st onet. | understand Lhal his Feguest does ol ol lgate me,

wssdgraseain BEAT Ry s s sassnisss
Write or Prnt Name Clearly

PAY-RAISING — EXTRA MONEY
Use these books to prepare for
full time business of your own.

Popular Mechanics specializes

a better job—bigger pay—to
start o profitable spare time or
in supplying outstanding books on many subjects. IAI
ist.

new books of merit appear, we will revise this
How to Read Blueprints Fiwe Acres and Indes
Mew  sell-help  book PERGCRCE
slarth  wilh |anguage How to  make monay
of Blueprints and leads an small farmy L BRLED
Up 1o rekdlng  @etual Mnats, Ties. Splices
maching shap plans, $1.50 FarF sveryong who uses
LOD Me nyenkions FOPE .o raamannea ol
with speclal chapemns Lathe Training
on *Uncle Bam's" Mew bDoolk . ..s0...51.38
T .53.00 eR
Madern Welding Practice tw books on manus
Very lntest information factiErn and waw, , , . . B300
af all Kinds of wolbd- Your Car
g .uvirs . L K- Hundreds of simple
Garden Bosk SR repalre, short-outs.
Build  own  trellises, Fix (it yourself nnd
Inwn  furniiirs,  Fee- 125

places, oFeaments, eie S1.00
Farly Poawer Tools
Build own saw, drill,
lathe,  sander, ete.
TrOET SR pe—sn v TH -

...... 3 -1

Four big wvolumes ins
cluding mew 1843 edi=
thoa (234 pages—I38 in

calorii over 1800 ar-
ticles on
ing

ey -ma k-
ALY SRVITIE

ELLT
How o build and use

T, Eiies welders;

tricks «f =oldering. .51.2%
Runding & Milling Ma-
cusae o BEED
0

l:h--li\-r Anew |

Wor

Autopower
Convert old sulo gens
erators  dnin  motors.
welders, eit.. .. ... 51,00

plane enplnes
Waorld's Ereatest book

for nsechanics ... ... 55,00
Shect Metal Work
Self instruction in all
=5 va e e S350

Armaturs Winding
[ mction, winding,
A AL & DG

L1
WOFS, EETETALOTE . . . B2.00
Biibd Your Own Boak
Deneribes 1T popular
buats—rowbonats, 8ail-
Bonks.  plywirsl oo
board, ete. 192 pages 31.28
Fargimg Practice, ... ... 5L.50
High School S=If T il
4 yr. eourso

POk s
Carpentry

Leaen  modem  meths

EHER ...,

Faundry Waork, .
What to Make
4 B Books, |eehading
Naow 1047 jespe. H13
Poge= of porpular haons

dicrsft  projects,
Luxe Clogh . LW
Noer . . . cea JBLEE
"
mrveaan oGRS
Shop Wark
ern methania, come
sLFsciian

Pattern Makin
Wooand, mrmT o onae o S200
"!ﬂl!‘i'f"'l- Farmula Book=—
a

AT ed.
Includes niew forrmislan
om  falantiem,

BAYE NTMONIEY .« ohoosa o
Elementary School Sub-
jects

For home study, ... 8180
Modern Radiga Servicing . $5.00
1001 Ways to Use Concrets

Do work for yourself,

others, save, iaaks

_money P i . T ]
Qil Burner Handbook
Mew ook tikes l;:u-e-.u
ori out of aervicing §2.80
L1 Square Pockst Book
test methods of using $1.00
Architectural Dotsils
faf  EVEry  Lypa
Eiiabl Ak

of
snaemaesaa=Bl.B0
Fhato Guide
Condlrel own  eguip-
ment, gadgels.
hetter nhotos. .
Easy-to-Mako Tays
Woild

[ T e
Flisoreacenl Lighting
MNoew manusl on cone
struction, instaliation,
FORRER . o0 vancanas

World*s - mmowt
technlen] hook
Machinery's Handbook
Establisived &L
and practlees
Grinding Practic
rinding machines pnd
rakive wWhoels, .
Jig and Finturs Dexl
Alr Condi
Layaut .. ..
Ropp's Calculn
Flguring made easy. .

« o FOG
onametry Made

"how"  End

& pair
Intermbed for those
without previous teain.

M.202 wayn Lo trarie-
form  simple  ingredis
ents inio useful prods
niris i
Judo, 30 Lessans in Mod-
. orn ]IIEJI:.‘I%
nish “yf-Taught.
Hpnlh‘ o Pl.y Piano
WAF .o e sk 21
Modern Walech Repliring
and  Adjusti . LR L)
Winters Engraving Book
Practical ocourse in
Jewelry  enrraving

nalnts, f $
platlndr, cosmotics, phio- e
lography . ... PR T M 1 O B

ardl mall this advertisement.

. enelose remil
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MAILTHIS COU

Just check the books you want, write ¥our name and address helow,

It i% your arder blank. When postman
L w henoks., pay him the price and few cents postage.
! inelube
charges, MAnk for big FREE catalog of helpful books.

irlar Mechanica Pr

PON TODAY

Fursbde

p mdditional for shipping

‘tFRaEs T Ea EE

Mol o et
Degpt, 432—200 Eagt Ontario 5L, Chicago, IIL
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* ¥ *
Shortages in trained, skilled men run
into the hundreds of thousanda, One of the
biggest fields is Radio, with its many fascinating
branches. Wor-time demands for Radio men are
tremendous ol will continus unabated after the
wiar:. That's important to you. You want training
in & field that will contioue to advance, Naticnal
Schools offers you a time-tested method of Home
Training which has helped thousands of men to
more pay, mnd unlimited opportunity in the grow-
ing RADIO Industry. You can actually start earn-
img in Spare Time, even while you are training for
# good permanent job as a RADIO Technician. You
need troining. National ean definitely help you
Simply send the Coupon amd we will mall you o
FREE Specimen Lesson and Big Opportunity Book
80 ¥ou can judge for yoursell just how you con be
helped to bigger pay and a Life Career of Success.

MEN SUBJECT TO MILITARY
SERVICE AIDED BY TRAININ

Regardioss
of your
age,
you can
enroll,

DUPLICATE THE SUCCESS

OF THESE GRADUATES
WITH U, 5. GOVT.

M have been accepied by e
V. 8. Federal Comorenbcations
Commission ab & alarting aslary
of H1KIL00 per year, thonks 1o
Natlonal Training.'"

PRICE G. GARNFER

San Dirgs, Calif

£3000.00 PER YEAR

U7 e married now, Just golne
fine. My pay Ui yoar I8 ovee
Lee FE000,00 mark.™
LED DROMBERER
Lomant, Qik

WITH BIG COMCERM

1 got & job with International

T-Dt:.‘!ﬂ-\]lﬂrll'.‘ & Matin Co. I's &

poad, straishi  ealary  position,

Dwlighted with your germdmimg. "
DOIMOLAE NIELSEN
Jemaim, N. ¥.

THOUSANDS OF CRADUATES ATTRIBUTE
THEIR SUCCESS TO NATIONAL TRAINING

pame Tramniod \

SHOP METHOD HOME TRAINING
fully qualifies you for bigger pay jobs

JeLIMINTRRT \ 1 Mational Schools, Dept. M-3
o 1 1 4000 So. Figueroa, Los Angsles, Calif.

|

| Mail ms FREE, withaut sbligation, one Lesson and Opportunity Book,
| with full details about Radic Training.

I

More than BEO,000,000 radics in use, They need
servicing, Over S00 Broadeasting Studics em-
play troined redio technicians, The movie indis-
try and thousands of theatres employ Sound Exe
perts, Factories are adopting audible addresa
systoms. The Alr Lines nnd Government need
Trained Men., Here ia your opporiunity to gek
inte a permanont, profitnble field of enjoyabla

Step wp in life!
Be independent!
Insure your success!

Eeep vour present job while
learning. Mational brings to
you the same proven instruc-
tion methods as used at the
School., MNo dull text booka.

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

For 38 wyears National Schools has

trained nmbitious men for Top Pay trodes,
Bquprely behind you nre the modeorn, completely-
equipped Training Shops of Natlonal where we pre-
tost mnd prove every instruction sent to you, Every
phazse of your training is personally supervised by an
established Faculty of practical, experienced instruc-
tors and engineers. They have doveloped progresaive
mathods of training you in your home eomparable Lo
netual shop practice. Unlgue teaining focilities give
you Home Training bazed on Hesident School Shop
principles—mathods not avallable from any other
source, to oor koowledge., You'll b ampzed when
vou receive owor Complimentary Lesson apnd  full
detnils. Send tha couponm at once.

“NATIONAL SCHOOLS

1 weill train
you in your

Los Angeles, California
Establihed 1005 n‘.

(Mail in envelope oF
paste on & Peany Pestal.)

I
i
I
|
I
AGE 1
|
i
|
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Do you want

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

Such ar Actonnting, Architecture, Nursing, Derilsiry,
SRy, Social 11'ork, U:'fww!.?rn' Htur;g Culture,
Optometry, Embaiming, Chiropody, Low, Afed{eine, ste.}

.. or get an Office Position?

Fet- anywhere, you practically MUST finlsh I!Lgh Sehool
ll-l'.::‘l You can compete our mlupl-lnm:l l.llﬁ.l Bele] Courne
ARE time at home, 8 FABT aa your Hme and abllities
nermlr.. Equivalent to resident schood work—preparés you for
c,-:ltlimlr:. pre-professlonal nxamlmﬂarﬂ. ness,  Indusicy.
Standord exts furnished, Diploma. Credit for HOB, subjecis
alrendy completed. Binghe subjects if desired, Low tuition, casy
terme. American Schodl, Chi r.'a.pu- est. 1807 —endorsed by erluep-
nlsh your high | education NOW. Write QDAY

High School Course

Many Finish in 2 Years

B American School, Depl. H345, Drexel Ave. at 58th St., Chicaga, lIL

= Clentlomen: Bend me FREE information covering speeial train-

Ing in subjects checked below, No obligation on my part.

= DHIﬂ_h School Course ODjese] Engineerin
LiCost Accounting for DDrafring and Design

| | Mimrfncfuriﬁ& for men & Women
OArchitecture and Bullding COPlastics

= D&utomaoative Engloneering OPrivate Secretary
OBusiness Management UMechanical Englneering

. OElectrical Englneering CAviation OHadio

B OElec. and Gas Hefrigeratlon [CSalesmanship

§ OAlr Conditioning OShipbuilding

]

g R T T S ————

! A e

NOT ALL DO
AS WELL BUT

7798l

BN GROSS IN MY
§J OWN BUSINESS

reporis G, E. Carpenter. L, A, Rowe saya he took in §1 I"‘ in
firat week. He is 61 years ofd, L. T. Jordan saye that he has
had weeks running close to 5400, J. W. Benson
enys his hest day was £54.0%, while E. C. Thomas
reports that he teok in 51,104 in 18 days. Read .
these reports and note what & livewire can do in 0§/
his busy sensong. Electricity does the work, Washes [ N
rugs benutifully on custlomer’s flonr. Hundreds of II)

.

customers in your own vieinity and nearby townas.

EASY TERMS

Equipmant I not expensive. Pay part down—balanoe
monthly. No shop necessory. We want mors honest,
pmbitious men o get into this wonderful bosloess fop
themselves. Every machine guarnnteed.

FREE BOOK _

Band today for booklet illustrat-
ingg rug washer and telling how
you can earn large profits ot
pirices below other methods; how
o cnn build a permanent buosi-
nexg; and how ¥oua can pay on
BREY Lerms.

YOM SCHRADER MFG. CO.
103 PIl., Racine, Wis.

32A

HOME APPLIANGE

REPAIRING
Wd&#-ﬁm@mm

America’'s War Made Industry
Restriction of manafacturlng has meant that the men who
know Home Applinnce Repairing=—fizing refrigerntors, vacuum
eleaners, 1.'4'||.n||||l.ﬂ machines, molors, W|-|1!|.:|f. alcke]l plating,
elf,, e=lé, are reaping o steady, dafly stream of dollars mod
building for themsclves n permanent profitable business,

Mo Previous Experience Meeded
The ability to hold nnd use o tool plis an ambition to make
mopgy 8 al] that yoo need to become m successfol Repair
Shop Owner,
Full Time or Spare Time

Work m= many hours as you want. £5.00—28.00 an hour
often made.
Mew Course Tells All

(ur mew course on 1[|:|:rr.|e Appliance Hepairing . . . profusely
Mustrated shows wyou in simple, cnsy to understand lenguage
how to make all repairs, bulld tools you need and how o get
business o eome io vou. Price of course is so low that your
aavings on your own hoosehold repairs will goickly pay for it.
Send today for complets FREE literature on how you too can

get started.
CHRISTY SUPPLY CO.,
2835 H. Central Ave., Dept. D-102, Chicageo

Bechn é’m

s ettt mEE’rther

1ie [l i
Btcher, D\plﬂﬁl}tl'ﬁl.ral.l‘v’ﬁw. a0, Ay, o

Correspondence ColUrses in LOW AS
RADIO .d ELECTRICAL ENGINEERING R 5

ELECTRICAL ENGINEERING. Gei poad frrasn of wide elecs
erical feld, Modern, Very undemsiandable, Theory mode easy,
I'IDIU ENCGINEERING. Frta fine course In radin, publie sddress, ploto-slestria
work, Tl'llm B l-n- M FUpEr-aarvies man. resl 'hfﬂllﬂl 1.u|l! teehnicaas,  Tubllss
'I:INL'I' deferresd paymens plan- nd kigs Twrnished,
E Wnl- ot rm eapkes of sehaol catsloge Hl-ndqm g REENES. B,
LINCOLN ENGINEERTNG SCMOOL. Box 3E1-P-EL, Lincein, Mebe.

talkin.

A SIMPLIFIED ART ANATOMY of The Himan neuRe
hy Charles Carlpan, Orpe of ibe et Informativs books of s kind for
baoth student sod professionsl arist. Charts, ||--u~l. neld wver 15 druwings

show detailed studies of every gt ol yie hody, peesd an i acthun:

HOUSE OF LITTLE BOOKS, 158-160 Fifth Ave., Now York

Always write your name and full address
clearly when answering advertisements.

don’t WORRY

Why put up with years of
needless discomfort and
worry? Try a Brooks Auto-
matic Air Cushion. This
marvelous appliance

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 chafe or gouge. Made for men, women and

children. Durable, cheap, Sent on trial to prove it.
MNever sold in stores, Beware of imitations, Write for
Free Book on Rupture, no-risk trial order plan, and

proof of resalts. All correspondence confidential.
BROOKS COMPANY 158-B State 5t., Marshall, Mich.

POPULAR MECHANICS



“~ GOVERNMENT LICENSED
AIRPLANE = ENGINE MECHANIC
-aft BINCOLN

You can prepare at this Limcoln
Government Approved Schoal to
earn up to $3600 a yvenr
28 Government Li-
cenged Ajrplane & Engine
Mm hanic, Exceptional opportu-

nities in civilian war service posaltions
with Alrlines, Alrport Operators and Adr-
craft Factorica, Men interested in {foreign service

poaitions enn earn up to $6000 per vear. High School
education sufficient. We train vou nnd aasist Graduates in
loeating positions.  WRITE TODAY for complete information.

LINCOLN AERONAUTICAL INSTITUTE

BT3 AIRCRAFT BLDG. LIMCOLN, HNEBRASHA

F-T-'ﬁ ‘I-I-'I'l't IIF‘LF"’ i war induss
mdllion  techndealiy
it sy l— El:l.-ctrvn Tm.nm:m.n-.. Awiatian

Aipcralt ard .n.ﬁ. Walders, Drafizmen,
Radin Men.  Preps Fonnd bBetter
;Inh [ r\-l--':u'ulh-- i wi Esrn while

|
 for FRE ik A
"\'I{‘F(JS'.I' MEN." Mention coupss desired,

MILWAUKEE SCHOOL OF ENGINEERING
| PM.343 M. Broadwey & K. State. Milwaukes, Wis,

LEARN HEE GARTOONING =

Bt "'l Onre Wap,” "Wiinks 1-'-IL &
ATRnEe Ad JI. U iienren Agsnl -0,
rn w ile lsaraing. I-.-..a.. |||¢ |.,p Pleruze Chati
Ao tesl yaor sk, and LUl detalls B

THE LANDON SCHOGL, 4103 Matisnal IId;.. I:IIHIIH, Ohim

Unusia] wartime opportonll los—totl rn i
sam,  HModers, pretical troioing. ¥
I & W '\-\!r.-l. an Pleture, or

3:krl year, F kot NEW YORK IN'S,TITUT GF
FHDfnuRAFH‘f' 1n- Wit 33 S (Depl 490 New York City
BTUDY AT HOME | r FERBONAL BUTCOESS and
L’LI'I:{ ER EaRNIN A1 yearn samert fpstrus-
nta snrolled. LL.B. Degres
n 1 hed., Enay payments,
L BOOGH—""Law and Executive G

hHERrEAN EXTENSION SCHOOL OF LAW
[h ||-|. 27T B East Hicran S, cm“‘u. 1y

ITALIAN ACCORDIONS

Illﬂ:ﬂ l'l-uh- Wory bask. 'hHr-t- Buy Direst leom rubnrr
Have Monsy, [ sddress [a¢ FHEE

ITALIA B I". !'-WR I.HI ACC. MFG. l:-l:l\+
3 W. FOLK 5T, PT. Fi-1, CHICAGO, ILL,

Investipnte tha course mxperts boy—ths renl thing, 10
Send 10¢ for 8 trinl lessons, details. {Session 1 {a =

81, moneyback guar.y The Moderns School, Box 0-88, Forest Hills, H.Y.
LEGS—=ARMS~-BRACES
The best money cnn buy —onr
= wenr 174 ap-

\‘
A06-E1 Ave, &, Ao

piumrw Writeus your needs
Mg, Alifchal Limb Ca, Finneapola, Mina,

IX%-TIRES

= Su -Lo SAVES RUBBER

8 “plastanoid” S0-LO to Ax cats, briises, worn
rpom in tires. S0-L0 also mends shoes, raincoats, boots

;”,“E‘J:‘.'.:i‘:’:.::t HEHJ] tn HOLE for ¢

0

'mh. Mll;hL }E‘:‘m Man-

oa'l eoas

Z Y So-Lo !
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Free 7-ay Offer!

REPAIR ANY
MAKE CAR-

_ Helps EVERY Me-
chanic=even experts = do
repair jobs easier, guicker
Explains every aufo repair
gpetation STEP-HY -STEF,
Ensy-to-use! Hundreds of
th:-u-r.'rn.p.uu diagrams,
awlngs, show exact "“how
o do it'" of repairs, wdjust-
rments, replncl'mu‘ ts, ATl
oha on erery model sincn
Si5—plus 405 truck modelst
Engine; Electrie, Fuel, Conpl=
ing, Lubrication Bystems:
Cluteh. Transmission: Thi-
wersals; Hear End: Wheols,
Brakes; Enee Artlon, Bhock
Absorhers, Springs: Body:
Pres Whesl, Cll.z'rl:ln'ln. j".ulj
Codpling!

Repair Sob

ryModel of Al These
Cars=—1935 through 19421
Amarican Lo Solis

—Bontam Lincolm
Auburn Lincaln 150 FACTORY BDOKS IN ONE!
Austin —daphyr Imagine a COMPLETE 01—
Buick Mercury LECTION of ALL afflelnl
Cadillae Haih shop ;}r;r'.'iiﬂ“' s manuals, ?:
are RO CRT MATIESS -
E::::JGJ:’ 31".1:.";?1‘;"' urer’s own englneers| That's
what you OFET in thin book!
Cord Packard Open Thoe manoal to the snr
De Soto Plorce Arrow ¥c||. want—-you']]l find erery.
Dodge Plymouth hing to show the ripht way
Fard Pontias to do the Job.
Groham Roz AUTD MECHANICS, INSTRUC-
Hudsen Studebaker TORS AND STUDENTS:
Hupmabila Terraglons This is the factory 51 W0 man-
Lafayetia Willys il dsed by the U0, 8 Army,
And majer data resded fa trade. technical, and vooa-
serpice 405 models of frucks Honul schools for Eradming

auto III.L‘; hanics,

SEND NO MONEY
Bimply Al out eoupon below,
dInkl it today mnd 8 copy of
0ToR's up-to-the=mingts
New Factory Shap Manizal
Wikl be sent to you ab onse
Iundu.}uFr:: nminntion.

7 DAY TRIAL

MoToR BOOK DEFT., Desk 13, 572 Madison Ave., New York, K.Y,

R h me MoToR's Fact Bh a0
$1 in 7 doys, and $1 mon ly f-;?rn: mm“l H&LLIE- I-’:c“nfﬂ:prﬂﬁl;
charge with final 1 payment, (£5.35 in all.} Otherwise I will roturn

Mearly 200,000 1plt-u|. Facts
on Every Phase of Tune-
Ul|1.] and Repair = Over 450

nrks, Tables = Mors than
800 Photos Drawings,
Disgrams s Over G00 Hig
P‘i"ﬁﬁ—‘-ﬁlzn B4 x 11 Inches,
Pabbizhed hrMnTuR The Leading

Hutomotive Businbss Mags-

Zine, 572 Madison Ave.,

Hew York,

in T days, (Forelgn price $6, cash with order, )
HAME AGE I,
ADDRESS
CITY — STATE.________~=~~

OCOUPATION & EMPLOYER___

BAVE 3%e! Oheck here if you elosg
postage, Bame T-day rstu:{: nt?f-.unga -*;plf e will then par

33A



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

What about your future? Who Is safe today? Burely not the man
wha |5 eantented to stand smlr I{nnw your {nh lhurmrﬁ:lly—mt-
ﬁ" yoursell for jobs alwend, iy Just this th

The Croft Library of
Practical Electricity

T Croly Libeary I8 o m-nltbn lﬂr:l.rkﬂ educatar, It s unﬂlﬂ on praclice—on
B0 yeurs of shirt-aleave e m work o bl b8 sttuslly Ii nmmd fpam
[ nu-m- =ill the Iml .-r Iu.u.l btwided Inetn you wani, 'I'rlthn l:- hut Lhi
b o il y il ok so s, = I.Ilun.lu.l.ll. lllhli"pl.hll
d_hlm hl.;lll:r plh] wlectricul weshan mbid hq Fou the

Fou nesd to Asow sbosd motor. pEosraicos urmm.un- n-r-mﬂ-l-ur-. Wsnslornare,
phrauigs, wwitehl fi hngky sysrme=clarirical moekines every bvpe—
wiring lar light and mﬂr wung of Ausshbed ||u|ld|||:.r—ur||l.lr-:a.llﬂ- anik Hl_lIIEITI
pipulressenis—ill nnisatan in is every phass—ths most Bnproved oedbads of i| =
|u—|"‘-|-|u Basap: sflewin, sio—hbow te do & ml-nl-lb- rob, Brom plannbsg

o el b

No money down = easy payments
il ks el rmadl ched and we il u tha entire st of vl
b iy s s it onf sttty Lol 1 sl
ahn. 0T :ruu.dlmdrbn E-pmbnnhl, sansed $3.00 bn ten diys and U balases st the rate

Now is the Time
for you to get into

DRAFTING

At Home From Ehf

Wl.t.'h :nﬂnwtrs' wmkinﬁ_lfﬁerhh'lrml e I!I.el-.'l!
for DRAFTSMEN is bigger than ever! Get
into a bel.or job with mome pay and fas-
cinating p'l-rl.-in.n‘t. work, I will train you
at yonr Illnmr, in sour Hpare thme untll yom
are holding a hetter paving position as
Tmftwmun. My practical training in draft-

aleo inclndes n working course in !UIu'1-
tiu?a. 1 Designing valuable on new products
fmproving, restyling and rnﬂlvmuinie—i

L 1 rtanf  and
ﬁf‘aﬁglﬁeti. !lur'ir!'mE for full ﬂftgtﬂtdl de=
:mmwmmnm:ﬂ;unmmmuk

tafle and baoklet. Give your
A2/ o5 WANTED
2/ f _

/ »

Be a "key" man. Learn how
fo send and receive messages In code by
telegraph and radio, Army, Mavy and
Commerce needs thousandzs of men. Sood

pay, ndventure, Interesiing work., Learn at
af 3l g months  Bend the rospss HOW and see Ll bocka Fer yoursdl home guickly throozh famoos Candler
- Byelem. Write for FREE BOOK,
T
EXAMINATION COUPON Bept. 56" Binver, Coins U. 8. A

McGRAW-HILL BOOK CO., 330 W. dInd St, New York
Sgnd T r_gr:;: dli':lf lua:llnn log on N -;I;“lhnhfﬁfthm:lﬁﬁ

Clty and Blais. .
Foaltion, o v rvonnt
Bame of Company
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i manghls 1lI|‘I_|IF |llu pries of $1R.00 s pakl. 1 ot wenasd, 1 wilk ret
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Ar Last! A nponstechnical Plastics boak,
written in a clear, praciical, und!utlnd:hl‘-e
way, by the well kmown amhnm;
Lougee, former Editor Modern 'In.l:u:s
By LJ'r'r Praft by infarmatian in thit in-
tenzely interesting and instrsctive
baak, entitled “PLASTICS fram
FARM and FOREST * Na ther
ke it anywhire Deicribés many
fascimating and amazing experi-
ments in Plastics; and tells of the
big appartunities barh now and in
the future. Dia you want 1o know
how blankets, hars and buttons are being made from skim milk, how
corncobs and sugpar came waste 15 being turned into wall bmr\d and
maolded producis; how soy besns are made 108 IIIMMI'.-HIE_IFMIS.. hesar
walnue shells fnd their way inta Plastics and dynamite? These sub-
e, and many others, are explained in Lougee™s Book. Gei the facts
on Plastics. Order this imporiant book TO-DAY ! 10 Days Inspection

FREE.

SEND NO MONEY
Dien't delay—Book shipped C.0. D, anywhere in U 5 A, Simply pay
postman 3200 plus small CO.D. and postage charges. (1 you

send cash in advance we pay postage), In aither cane, |f you are not
fully satisfied, return the book in 10 days and we'll refund your money
immediately. Mail your order HOW!

PLASTICS INSTITUTE

221 HO. LA SALLE 5T., DEPT.M - CHICAGO, ILLINOIS

Mechanica!

Say wou st it i Populor

DEGREE IN
27 MONTHS

Courseg in Aeronantieal., Chemienl, Civil. Elosotri-
cal, Meshanfeal, and Dadis Englncering. Oune-
¥our courses in Ttadio and Lienfting. Approved Ly
CA A Prep oourseds withent eoal. Lo
l!Iﬂ.!l:lL Largn tmlustrial senter. Opporfunite to
earn part living e'rpﬂu-u_ Entes Mareh, June,

Bepl., Dee. (a
Fi. Wayna, ind.

war qu.sebﬁh!?ggls,jree

WoITYT

n,,"?,’.,,,u HELter b5 ent, kuys Unele Has, to eat af S0l

in ZI days. Roval squabs sell at P‘nl.ll.'ll'r TOPS, larye
Send J-ct. stamp Lo pay ]'n-nlugt' o0 N mg I!JB

INDIANA
TECHNICAL
COLLEGE

“ll BOOK, wir food starter wagy directions,
Eiveess medhods t‘l'u'lhl-;l huhhg bfeders i eviry Hiate,
RICE FARM, MELROBE, MASS.

MONEY IN RABBITS —CAVIES

w E B Uy lrld .ivtlt ::&I-I';n :,.r-'n.rM:t WItE -ud.r:u! nﬁﬂtru\.
ol ma

2%c Tor Hook Catnlon s Bries Tier oo aramne (T P

iloo o the AMEIRICAN SMALL STOCK FARMER.

OUTDOOR ENTERPRISE CO., BV 019, PEARL RIVER, M. Y.

PATENT YOUR IDEAS

SENB FOR FREE E!DCPI".

Ll b L
AL N'IILLF:I'-I Fli- "
ner Member E Ol I

Fate
Woskworth Bidg. Dept. 33-A, New York --Enud Bidz., Depk 3.!-\&. Washinglen, .

A'I'EH'I'SH

AND TRADE MARKS
.A.SNOW & €O. Iy

Registered Patent Attorneys Since 1875
Write for Free Bock and “Certification of Invention™ farm
427 SNOW BUILDING, WASHINGTON, D. C.

uR INVENTION ! Wethis coufror, NNOW

Delays afe dangerous and may be very
eoitly, My personol servica pssures
prompt action, atrict conflence, and &
minlmum of expense. 1 supgest that you
pend me o model or drawinog, or eketch
ani 1lﬂ|r=1p1ll:ln of your Inventlon, amd
$56.00. I will make a gearch and report

PO & e0py of my T
{Eeu prefer to read mlﬂg
pond mﬁ * Record

L ALLOrDEY.)

A PERSDNAL CONFIDENTIAL PATENT SERVICE-

J4A

atentabillity and send l
o booklet. Or, 1f
ooklet first, mall |
unupnn a.: OICE. wiil also
af Inveotlon™
yiours experience a8 & Hegletered |

302-D Celumbian Bldg.,

L F Rﬂ.ﬂdﬂl]}h Washington, I:I [+

Please pend me at onee, free ur 72

of charge, 7
farm. '| page booklet and * Record of Inmtlmi" !ﬂru.

b L R T T Y

AQAreds. ....cccossssssannsanarnssssssansnns
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HOW TO GET INTO AVIATION=NOW

by C. S. (Casey) Jones

NO. 4 in a series of advertisements describing the free iraiming and opportunis
ties mow available in aviation. Addressed to the thousands of men and women
who wisk fo prepare themselves for war service in this key industry,

One of the most interesting
opportunities in aviation, and
whichprovidesimmediateem-
ployment, is offered by the
War Training Program of the
Civil Service Commissiof.

If you are 17 or over, a
11, S. Citizen, ara physically
gble to work, and have two
years' high school or equiva-
i 7 !ufntt,h you may aEpl}r for one

of the many jobs mow open

C. 8. JONES to civilians a3 employees of
the War Department, in aviation.

Under a continuing program, the Civil Service
Commission is accepting applications from baoth
men and women who meet above requirements.
Men classified 1-A, or persons now employed at
their highest skills in defense industries, are not
eligible,

Upon passing the aptitude tests, you are given
three months’ special training in an accredited
aeronautics school, and receive pay for this period
of 5100 per month. You are assigned to ona of five
courses; Aircraft Instruments, Aircraft Electrical

Installations, Aircraft Sheet Metal Fabrication, Air-
craft Propellers and Hydraulics or Aircrafi Engines.

After completing the training period success-
fully, you are employed at a United States Air De-
pot, at base pay of $125 per month for 40-hour
week, with 50% increased rate for overtime. You
are employed by the Department of War, but no#
in the Army.

After taking up your duties, you will find ample
opportunities for advancement and increased pay
in your trade, depending upon your experience and
abilities.

For further information, write or eall at the U.S.
g:ir DEP‘I;;' R.f.:lﬂﬂ‘, M. Y., or N. Y. S5tate Education

ept, War Training
Program, 20 West 44th "—f "S Nlin S
Street, New York City. President

ACADEMY OF AERCNAUTICS, La Guardia Field, N. Y. C.
{Awarded EfReiency Banner of First District Army Air Forces)

CaASEY JONES SCHOOL OF AERONAUTICS, sNewark, N, J.

Engineering and Design courses still open for private enroll-
ment to gqualified applicants. Mechanics courses devoted
exclusively to military and government contract training.

Training the Key Men of Tomorrow in Aviation

The demand for men who know

ENGINES

WAS NEVER
GREATER

HIS hook deseribes
and illustrates com-
plete practical instrue-
tion on Diesel engines,
construection, operation,
care, and adjustment.
Also care and operation
of electrical power
equipment in connection
with Diesels. Simple,
easy to understand. Gives you all the
information you need for big pay joba
or higher military rating.

YOU DON'T RISK A PENNY

200 illust,

SEHD Mail the coupon today for your copy. If

you're not fully aatisfied, return it in 5 days

Ho and we'll refund full purchase price.
FRED'K J. DRAKE & CO.

MOH EY Dept. PM-3. GO0 W, Van Buren SE, Chicago, 11

Drake's books sold at leadimg bookstoren

o
Frod'k J. Drake & Co.. Dopt, PM-3, 600 W, Van Buren S, Chicage, 111
Biend YHesel !:nrlnw wrad Dlase]l Power,™ C.0.D. 1 will illﬁ
1mutm«n B1.50 plus small enrrying chargpes,  (1F fcru mendd cas
n mdvance, we willpay all postage.) IT not fally satisfied, I
will return book In S dnys s purchase price will e refunded.

Name

MARCH, 1943

"It is the BEST

- g i
Handy-Sized Dictionary!
CTUAL use proves that WEB- %-&._

STER'S COLLEGIATE defines "

all the most commonly wied words— wis

18 the BEST, 1,000 pages; 110,000 R

entries; 1.500 pletures. $5.50 to S

$3.75 depending om bindings. Puy

of wyour dealer or direct from puab-

lishern, Mail coupen for FREE Quiz

and Pigture Game. G. & C. Merriam

Company. 208 Federal Btroot.

h  Bpringfleld, Massachusetta.

I Flease aend me FREE Quiz and Picture Game, also full

I information about Webster's Colleglote Dictionary, Fifih |
I Ediliai. I
I HNamae ;
I R,

L-_--_---_ ————— -—————J



Horne 9 am dt Work

Making Good Money
at a big Aircraft Plant
thanks to this

Yea, this free lesson proved that drafting is easy, mighty
interesting work . . . convinced me I didn't need specinl
talent to get into this well-paid profession . . . proved be-
yond a doubt that Drafting by the faseinating C.T.C.
method can be mastered easily AT HOME IN SPARE TIME.

Eo I enrolled. I learned Dirafting ot hAeme,—in my spare
time. Today I feel secure in my job as an Aireraft Drafts-
man. The War Production Program hns incrensed the de-
mand for Aircraft Draftsmen, Machine Draftsmen, Arehi-
tectural Dieaftamen, Electrical Deaftsmen and Struetural
Draftsmen. For Draftsmen always come first on any new
project in manufacturing and industry . . . and in those
new Alrcraft plants and Ship-
building yards, Draftsmen can’t

replaced with machines.
What's more, I'm slated for
promotion and more pay—but
if I wish, I ean be independent
« + + B0 into business. And, as
g draftaman, I have o mee time
future os well an & po job now.

Here's o tip: Mail the coopon
or drop a card for the fres trial
Bpsaon, Do this teday-—and drofi=
ing will take care of you tomorrow.

YOU GET THIS,
COMPLETE DRAW-
ING OUTFIT

Without a penny extra. All the
tonls you need, inchding drowing
toble. With this outfit you can puc
wour ldeas on paper guickly and
with neeuracy, With training, you're
nll =et to master deafting in months
—t yoars=—nt home, ood you
enn use these wery same instru-
ments ns o draftemen later.

MAIL THIS COUPON

CHICAGO TECHNICAL COLLEGE

0-204 Tech Bldg., 2000 So. Michigan Ave., Chicage, 1L
Ploase send me Free Trlal Leasos ln DRAFTING showing how
to learn at home by C.T.C. plan for a good job in sireraft and
other war industries. No obligation, of course.

[ e e S e R S R e g e b e et e e
BB e i i i o O S T S
L= - e p e G — Bhabe. oo s annvnns
Decapntion. . .. oo crnvsrans R, AEB. « o veann
J6A

4 THE KEY TO ALL WAR AND PEACETIME INDUSTRY

LEARN in Spare Time—At Home!

{or at the College in Chicago)

A few hours of pleassnt home study every week—that's all
HO interference with your present job! With Chieago Tech's
hul;v-i yon train yourself step by atep. This tested method.—
deve «l over 39 years of O.T.C. progress,—will fit you for
& job in months—just the kind of & job you've wanted.

TRAIN FOR PROMOTION—and More Money

ALL WAGESE and salaries have been fixed by new Federal

w. The nnhl manner in which an emplny“ ik el mobe
money i8 through ineressed responsibilities and more impor-
tant duties. Get thia: the only way in which yvour smployer
ean pay ¥ou more money by law—is through promotion
—hy giving you more responsibilities. And the best manner
to secure promotion is through training wourself to be
more valuable.

To prove to you how easy it is to learn Drafting by the
Chieago Teeh method, we'll send you a Lesson FREE.
No charge for ithis lesson either now or later. Send o post card
of the coupon pow for FREE TRIAL LESS0N in Drafting.

39 Year Old College in
Modern Well Equipped Home

Chicago Technical College has gradunted hundrods of suocesafsl
draftsmen, engineers and techniclans since jts founding nearly 40
yoursa ago, During that time, its oducstional stnnderds andd in-
struction have been of the highest. Chicagoe Technical Colloge
CCOUpies @ anigie place in the educational world in that it offers
koth residentinl and Home Siody courses. Im its new home on
Michigan Avenue in Chicago the College has modern well-equipped

shops, lnboratories and drafting rooms

where hundreds are in training for pros

WOM EN l molion in it day and evening clisses,
.
Girls and women
are also taking

You can get this snme high grade
good positions in

training in Drafting cight in your
drafting rooms at

own home. HKeep your present job
and train for ?hut.t-_‘r one. Mall the
same high base
pay as men. Find

out if you are
qualified. Send
the Coupon.

CHICAGO TECHNICAL COLLEGE

Training Division for War Production

G-204 Tech Bidg, 2000 So. Michigan Avenue, Chicage, Illinois

POPULAR MECHANICS



WANT AD

MEDIUM

Advartisements in this section, 35 cents per word, each insertion, minimum 10 words, payable in advance
To be inserted under proper classification in April issue, copy should be in our office February Bth
April issue on sale March 1st
Popular Mechanics Mogazine, 200 East Ontario Sireet, Chicago, llinois

make and save money.

YOU’LL PROFIT

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

ics was less,

tocts from established dealers in our line of business.
continue to be an advertiser.
{Origiral letter on file in our afee)

Papular Mechanics Magazine, Chicage, Il

Dear Mr. Jehnten: 'We like to give credit to advertising that really
produces in dollars and cents in sales, rather than polished claims
in circulation, reader buying power, eofc.
produced for us, from small classified ads, more real business than
all other mediums combined. This includes similar mogazines and
weekly papers with large cireulations. Our cost in Popular Mechan-
In addition to user custamers, we secured many con-

Popular Mechanics hos

We shall
Yours truly,

H. E. CLARKE CO.

AUTOMOEILES, MIDGET CARS AUTO TRAILERS AVIATION
WHIRLOAS Superchargers, £3, Inerease BUILD Your own house trailer. Have LOOK—The Baby Alrliner, } i
milenge 0% power 10%. Parfect perpet~ | £Xuctly the kind and size you want. af- fight tested. swoet I mAT.CR.
ual performance. Refund guarantoe, Uni- aned ¢HU-|I;P=¢| e Wiy you want it specia ul offer, gets the genuine, Geodetis
wersity test. Any cor} give moke, vear, | S3ve money hove o better trailer. | plams, uin;gll.ﬂbdﬂ detalled, lusirated lit-

Wrench installs 15 minutes. Good results
with 30 fuel oll mix or low ectane guso-
Ume. John Hanpley, Manulacturer, 5719
Loraine, Dwetroit, Mich,
THNEW Bclentific tablel Saves gas up
30%! Rosolts  guarantoed. n:stuvnlr
harmless—81 box  treats 180
C.0.D. or postpaid.  (Liberal supply 25¢.)
Disiributors wm:lted Gag-0-Lubrl Prod-

Thousands of amart people have built
from Jim Dandy plans, Send 10c today
for Jim's ioteresting trailer plan catalog
llustrating 7 streamlined and convention-
n] maodels of house trailers with foor
Elaﬂﬂ collapsible tent troller nnd wtility
railer any of which you can baild your-
sell. The plan you select costs only $1.00,
Send dime today [or catalog, Jim Dandy,
Box 105-A, Wausau, Wisconsin,

wels, C=J110 Manderson, Ompnha, MNebr
!.UTEH{IBILH Rocing book, fifth 'H‘II.-
tion, well |Nustrated. Instructions

building bodies, frames. engines.
and B cnuu:miq:u! Plans

catlons, Romdster rm:m. Ind!mu

onrs. Sl ﬂﬂ_rpmtl:inll‘l. F1.16 C.O.D. Ray

E‘ﬁlnﬂ Dept Madisonville, Cincinnati,

R & R Mig. Robett M. Hoof, OF.,
#ls, race cars and benls, Coin

ﬂPﬂbd rquipment for midg-
. 3be, fuel

UTO-0WHNERS  Gulde Yoar Car de-
Ecribes hundreds of simple repairs, short-
cuts, ways to get most out of gas and tires,

1.98, lur Mechantcs Fress, (G-43),
I:H} E. Ontario, Chicaga,

AUTD STUPFLIES, EQUIFMENT

VACUDEX Is saving gas for thousands,
Vacudex ndds pep and power, Vacudex
doubles life of I:||.u o and tail pipe, Vacu-
dex clamps permanently on end of exhaust
plpe quickly, Vaecudex removes back pres-
sure, carbon amnd moisture, Vacudex Cest=
&d and approved by army engineers, engl-
nmeer at head of oulstunding university en-
pinpering laboratories, automobile experts
snd many mechanical engineers, Reporis
filed  with Prederal Trade Commission.
Betier Business Buread and Wipr Produc-
tiom Board. WVacudex Is functlonal part of
exhaust system, §3.75 postpaid, satisfac-
tion  guarantesd. Folder free. Decker
Products Company. Pelham, New York.

ATUTO-OWNERS 5 celal! 'I"::n nutumu-
ﬂru formulas $1.00. Monros Methods, Bax

. Ban Pruncisco, Cnlif,

HAI{'E And instail irsnur own {gas saver),

iﬁauﬁitﬂnm Aty cen Giresco, Hogulam,

FUEL ﬂ’jj DW'I'I-tI-'-EWI.'I;E- all cars, $59.50,
Dual system. G ne or oil. Buckley
Company, Taunton, Mass,
1043 IGHNITION Supecchaciger §2.650, Past
Rtlﬂ.‘l'l:ll’ milenge, pop.  EG Sales Mig, Oo.,
0 John 5t.. f
RECLAIM Used ofl without ecast,
ticulars, F. Gerwin, Alva, Okla.
FPLATING Outfits for aoto parts. Con-
nect to o battery. No tanks ul:d Free
particulars and [
Ave, J. Decatur, I

MARCH, 1943

Far-

MOTORCYCLES, BICYCLES, MOTOR-
SCODTERS, SUPPLIES

BICYCLE News! Glidacycles available]
Professional people: Maintain voor dig-
nity and prestige. Ride the onlv nt[ntm].
blcycle ever designed specifically for adolts
=the unligue, modern bicyele that “has
everything.'" Bes gix, January Pop-
ular Mechanics. Mo priority. Supply llm-
Iﬂ'bi‘ﬁir Rlﬁhsdni:l:; for t|§|lal|'l=§ru§ui:llﬁt€5mﬁ$

BT Comy 1
Orleans, Loulsinng. 2

"NEW GeTmun War motorcyele, Tnter-
esting Ilustrations, mechanical descrip-
tion, ¥e. Dime extra brings literaturs
motoreycles, motor seooters, speed books,
motorcycle pletons, regrinding.  © BrE,
Delvalle Station. Los Angeles, California,

REBUILD Your Indian motor. Genulne
Indian paris, Used motor I catalog 15e.
Indian Motoreyele Sales, Knnsas C J;::t_z M&

MOTORCYCLE Parls. new and
C‘amlhgw: and wings pln 10e, Ba-'lhk aj.l

fth, St Louis, Mo,

BERD 1de For Handbook of Informalion,
Lists new and used parts for Indian, Har-
1|.-1. Boota, 22 East Orand, Des Moines,
Iowa,

T POWER Your bike with w:mrd mn-
tor., Plans, $1.00 delesee stam homa
Laverdiere, 21 Poulin St., WnLcrv:]]]l: Mt

COMFPLETE FPlans Flying F‘lven ﬂ HU.
Herley Sportplans  $1.00,
Scooter, five different Sie, ¢Ir¢|,|_|a.r :I'.'_'uc\_
Craftsman Books, 1920 Wost Clybourn St.,
Milwaukee, Wl:cnm|n

“MODERN Motorcycle Mechanics and
Speed Tuning.' 438 pages, 200 illustro-
tjons, The most up-to-date and complete
ook on motarcycles, $2.560 postpald or
writs for dca-:rlptue folder. Nicholson
Brothers, Saskaloon, Bask., Canada,

TBICYCLES, Paris, Lires.  Also acooter
tires, all alzes. Bend dime for list. Cyecle
Transport Co., 1241 3. Michigan Ave,
Dhicago, Il

BAVE Gasoline, tires! Motorsscooters,
motoreyeles, blcyele motors, midget auto=
maobiles, gaaoline engines, BTinTity
necessary.  I[lustrated catalog one dime.
Clymers, 307 West Pico, Los Angeles, Callf.

MOTORCYCOLE Bags—$3.90 and  up.
Allen Streamlined Bag Co., 218 -E‘-ummit.
5t., Elgin, Il.

crature
Worth, Texss.

A PRACTICAL Course in Flying-—Com-
plete Mustroted book 1
Bitcololy, Athens: Onig.? o-o0- Atrecalt
'IJEED Alrpl lowr Sﬁl] ﬂ:rm
Send 25c fg '1;1:# wlnt:f bargain E:;e'.-
logue, Used Alreraft Directory, Athens,

Ohka,

~ PROPELLERS—AIL types, slzes. Ime
proved 3 Blades, for sleds, boats, Fucto
loes,  Liats frea. Standard Avrocraf

. Warth, Texas
BATTERIES, GENERATORS, ETO.

tandard Aerocraft, PL

RENEW Dead car batteries t nsive-
Iy, Gel wise, Instructions £1,00, ¥upu]u
Bervies, Racine, Wisconsin.

EDISON Batteries, Light. FPower, Fil-
teen year Ui, Five year guarantee.
glcm lighting plants. . Free literature, Seq

Company, 331 Yenkers Avenue, Yon-
.‘um New York.

EDISON Lifetime storage batteries for
light and power. Eliminate mcld battery
dispases. Long guarantee.  All kinds res
bullt generatiog plants, motors, and mis-
collaneows articles at bargaln prices. Fros
interesting Hterature. . Hawley Bmikth
Co.. Crotan Falls, N. ¥,

ELECTRICAL SUPFLIES, EQUIPMENT

ELECTRO-MAGNETS—Flans for builld-
In 1.00. Terry Sales, CUentral Station
1676, Toledo, Ohls,

MG'I'DRE Oenerntors. welders, fencers,
ather electrical items. Priority nnneces-
sary. Write LeJoy Manufscturing, Min-
Beapolis, Mino.

3,000 REDHIDNEI 6 Volt, ¢ amperes. 60
cfm., Birocoo blowers, Prl.u:urltr [InTTe-
sury., Box 247, Owoaso, Michignn,

ELECTRIC Penecil: Writes-engraves ail
metals.  $1.00 poatpald. Beyer MIg,,
4515~ H Cottage Grove. Chicago,

EAVE Gasallne—Buy electric motors

rough mnil, Alternating and direct sur-

rr.tnl ractionnl horze power, Send dima

for wholesale calalog. CMOD, 514 Van
Buren, Chiongo.

WELDING, SOLDERING, FLATING

ARC Welders wanted by the thoosands,
Learn with 518 page lessons manual, Over
?ggne ?lv.‘.k lt?.-lirtinlmumglms%wmld nﬁi
M-334, Troy, Ohlo. oy

WELDERS “Standard” filet g
:nrn'l.r.- welding, prﬂe:utu strocturm
Drawlngs 50¢ delense stamps,
1341A “E" Blreet,

im-

weak-

Mag
Hapa,

37TA



’ IH’.AILE Your own Ell!n-tﬂri wolder M : Ii
piete kit, overything supplied. wl.l il
directions for assem %:I & will make
8 $18.85 sel. Marvel EIEII:trl:l Welder BIE.
Co., 193-A Center St.. New York City.

WBLD]NG Cuthis — Alrcralt, sheet-
metal, heavy duty soldering outfts, Su-
;pe.rinr Oxy-Acetylens Co., Hamilton, Ohia,

BUILD d.c, Arcwelder without rewmﬂ-
ing armature. Pians $1.00 each, 25 to

omperes from vehicle motors, light p-ll-nt

‘ peneratars, aotemabile starter-generators.

Welders Club, AB-3432 M- Mart, Chicagg.

“BTART ﬂ:unh business &t home,

.ﬂ.ml.ﬁn‘ profits, ke own oubfit., Inex-

Illustrated imstruction bookiet

P‘nmllnr Mechanies Press, (O-43), 200

E. ant.l.rln Chicago.

MACHINERY, TOOLS, SUPPLIES

LEWIH H.illinz II'I.i.I:hI]'IBa- shapers and
:l.l!lﬂ.mil:.
mren of nrndu:t.l.an jobs an
contracts. Rough or semi-finished cast-
Ings  with construction b]ul:prinl'.s and
1] aum:ued Irom stock on low priori-
ps. Bave 5/68ths usual cost of finished
rodyet, Bend 10¢ {o cover cost of madl-
E new umug Lewis Machine Tool
Company ax 118, Sta. A, Depart-
ment M 5'!' Loz Angoles, Crlif,
" MUST Have maching shop equipment,
Lathes, shapers, milling machines, -ﬂr]].l.:.
cash, price no objeét. May
Lake Manufacturing Cao,, W, Lake
Bt., Chicago, Illinois.

WAHTED—'U }.nl.'h,r-_'a shapers, rnl!l!a
plancrs, drill presses, other maehin-
H‘:l' Any type, condition.  Give Iqu
P inery Co.. 150
Bnuhwil:'k Ave., Brooklyn.
MEW Tap grin
lJ.te rax:tnr

l.'lm‘.l ‘I.I'l..
[NJN(.‘-I].EI'E Bullding
and molds. Easy payments. Catal
Conerets Hu-hlm: ﬂn 6120 South

ton Ave., Bt. Louwls, Ma.

USED Wwd and
tools, bowgh
fres. Mationa

ding sttachment, Grind
an Rﬂ!ﬂll lalhie or surface
rature. 23131 8. Pern 8t

block machines
Iree

metal working
(=]

sold,
Tool Mart, burn. O8.

PLANS Por muoking internal keyway
outier Jathe attachment,  $1.00. Cut
square holes, broaching, ete. Hobson, 422
By Dﬂrhlurn Chicago.

HEW Cali tl E readl ds
defenne vmr{w‘:h b u!ﬂﬁs!.:nn;:d “P
cular. Factory, B11-0 East 3lst, Knnau
City, Mao.

BTEEL Beam trammels for dnl'nrmrn
mginmj. m.ng'll.u: Circylar free. Clair
Bﬂ.‘h! .'Elj'l.hbm.lrnt Station,

Br !,m N

RECLATM Dull and broken drills with
Ru-Way D:rl'il Enndl:r Circular  free.
Tractor- Co.; Spirit Lake. ‘.[uw..

13";&" wII'..Ln.R.'[‘l Lathe with gap. Ma

i ie gona e L 8 P

L 1 L -

ticulars, Cincinnati Machinery & Supply

&?I:’nnm. 117 E. Becond Bi. Cincinnati.
0.

ORIND Drille like fasts

for bench grinder., Chenp.
East 11, x{"mu City, priy

attachment
ory, 811-B

ENGINES, MOTORS, DYNAMOS

BIG Pay jJobs In welding. Complele
welding lessona and rcr'urtm:u.‘ book. 516

41 lessoms.  §2.00 py. Money-
k guarantes. Huhrl-w-ull:l,. Boat 335-M,
Tray, Ohie.

WINDING Data, 225 motors, single and
three phase, $1.00, Motor Data Co., Box
Taa1, City, Mo

BJOATS, OUTBOARD MOTORS, ETC,

REBUILT Outbonrd motors, Pully guar-
antesd. Hundreds to pick from. |'|Eu
lor complete hst.. Boat deslgn book lﬁn.
Puy now before oes advance, Chica
largest dealer f!ub:ru & Ban, 214
Chicago Avenue, Chicago.

OUTBOARD Motors, used poarts, OQut-
i,hnl.rﬂnmmhmg?. 1104 Kemaen Ave., Brook-

Ik

BOAT Destgners are highly pud&mrm-
slonala. ﬂnmma:e COLTEs Inl
WHtll'l‘n Maontwville, N, J

ATHLETIC EQUIFMENT—EODY
BUILDING COURSES
E:e rciu i nt.
Ecrod Preem pame

BAR-BELLS,
boaklet,

Courses, E?eci
i}md Barbell Co., JI61-PM Wataon Rd.,
L. Louis, Mo,

EUP‘ER Ju=Jitsu—lightning defense and
attack system, Bensaiionnl new homa
study course now ready! Learn to llck
brutes twice your size with only your bare
hands, Free d.:i.ml.u M Co.,  5H00

-508, Chi

Sherman, Dept. ©
" NEW Jiu-Jitsu for gelf-delpnge, Power-
ful system of mﬁﬂ holds, chokes, throws,

-d.l.l:l.u-mJ.nl

ELLD ustrated),  Lenrn  to
andle armed brutes with bare hands
Bend IiI l.'Hl pll:us Im: I’ur malling for man-
ual osed . arines, G D=

East, Iath l::ulmin

BD’P‘ER .Tu J:t.au_ Lick men bwice your
slze. Complete course send $1.00, OGuar-
anteed, Ll.-e. 2620 Merchandise Mart, Chi-

EREKTHE Matire's waiy. It broadens
chest, mﬂ nre{:t soldierly bearing, im-
gﬁmvn riceless, Lum how

. Mart ::|:| l-ll] 1, Pas-

Colorada, Ik
adena, CTalif.

JIU JITBU & Lessons mc Invuunh
tho M|m cxporis buy— th

B-B Forest Hﬂh.

muscular, full of pep, Amac-
-bullding course.  Write
System, Dept. M, Wabterville,

BB hrmn
in new-
mplo

EPORTING GOODS, GUNS, FISHING
TACELE

YPRACTICAL FPistol Instructlon' —Ba-
sl.r: trninina: :m.minl for plant guards, aux-
ice, = pro on,  Gives com-
pll!'h! Etrucu’nuu far individuals
or ETouy lnpr-:rper uaf:mla_nm ha.ndl
10, colinn or
F‘ ﬂﬂnlmmmnn about member-
m: meﬂ froe. Mational Riflo Asso-
clation, 1610-E, Rhode Island Ave., Wash-
ngton, D. O.

TNDIAN Rvull:i. beadwork,
il g A o
Mus . Dsborng, Kansas.

FIELD GLASEES, MICROSCOFES,

TELESCOFES
" E.&E:tmi:ﬁﬂ-—nmw your own tmm
Assartinent of Riteen. Bnsc Sy Pt

paid.  Thirty lenses—831.00. Sixty differ-

ent  lenses—385.00. Sl chipped on
ocdge. Batisfactlon lh TI mrantesd,
American 1313-: Vine

Avenue, Park Ridge, Il]J.n.ﬂi.B.
DOGE, PETS, BIRDS, RABBITS

HUNDREDS Solve meat nrnhltm m
rabbits,  Hooklet free
Farm, Hapeville, Gcnrm

EAUTLF Pure whlte Bnllce puppies,

T BEAUTIFUL
Ansonis Kennels, Moss,

T RAISE Ehlr prvﬁu.hl& Angors  rab-
bita. wml rln 6,50 poun i
markets. far literature, instroe-
tions, I!IEIGH WI.'LH‘.: Beaverton, Mich,

8T. BERNARD Pu
beaulies, Franklin
Long Islatd, Kew York

BIRDS? Get American Cpnary Mags-
zine monthly. Year, $1,00. 030-F North
Halsted, Chica

go.
h: Hnﬁh ﬂ

e8. ﬂhn.muinn JII'M
qung, R4, Riverhead,

ANGORA Woal ral
greed breeding stock.
#oh, New Hampshice,

RACCOONS, Minks, foxes, skunks—
America's I'lnui-“ Bred females, Cata-
Parm, Springfickd,

.gflﬂcm

FARMS, FARM LAND, REAL ESTATE

EQUIFFED B85 Acres, A-1 buildings;
$1000. Mtrrg_l,;wh shingled wmgm.tﬁ
129 ouses; village i

Fandy, shory walk bo ke part i1

tillage, bruut and ap\rinl:-'a.t,m
t‘pp-lﬁ,l hwa:. ww hans, MACRINETE

2 H:wo‘gplk o ui

I'LL Trade guns and ammunitbon. Bwep
your guns or cmmunition for other guns,
other ammunition, for in other
equipment. I'll also pay cash (or trade)
for modern used gums, :mmunl an, feh-
ing tackle, outboards, clubs,
binorulars, camerns, rite hnmr:dl:n.lc'l
for liberal “eash or trade’ offer. Also Inr
Iruc glant 'hurnln list. Send 3¢ Eh.m

Milton Klein, Gun Trader Since 1
508-HO South Halsted, Chiengo.

FREE Calalog, 0y tring and lore mak-
Ing materials. s, Btreamers, Iﬁfa
lures, wholesale prl.m Supreme B
Company, Amarille, Texas.

REPORT Omn Gh.'l.n.ﬂ:l.tl.lu {mot rnthL:]
Rarest domesticated animals.
nity. Book §1.28, aﬂm. o
Brighton, Cakland, California,

BOWS—Arrows for recreation. hunting,
II.BI'IJ.M Beautiful archery Instruction
Sa.a 50 illustrations, only Bbe.
mutmr.c mmugg& free.  Archery, 617

HBI-IEH.Y Bquipmmt.
H[d Weet Archery,
cagn

Hnsgthﬂ’!u

TUSED Guns, bought, ld, exchonged,
I.I.it stam E Howe Fur I::;?npa.ns cnngrs

catalog. 'l.h'
Realty, 255-F lth Jln'\"l.'

ONTARIO, Money making 'l'l.l'ml. lﬂ
sizes,  Cotalog  10c.  Dominlon  Farm
Agency, Queen W, Toronto, Cannda,

CANADIAN Tax sale lands for & dollar
an acre and up. Bmall mon payments,
Fa-ms, timber, hnuﬂnzuﬂ CAmDE,
minersls. Limited number of properties.
Write at once for free ilustrated boaklet.
Tax Bale Serviee, Roam 613, 71 Quesn St,
W. Toronto, Canada.

"BEE 1 Tlm Hl.shlnndn ul' Luulull.m. where
Ghnlu wli-

winter
over 1l.t|l;| at lnrw pnnea
for mﬁmgz mﬁmﬁm: nb:umd%
Luni- rim Gugnrraunn.
Long Bldg,, Eansas . Mo,
GOOD Pum-. b R 'Wa.ahl
L 'I'llll:l.i g fom,
Naorth Da.l:cll.L E:ndn.bl {:rau Tavar-
:ﬁ:ﬂgl]lnn:‘nu-_ ;.rlriu far ute:n.l.grre‘llm
niatke, H:w. 116 Morthern Paeifle
Ry., 8t P'B.ﬂl

40 ACRES. He.a.r White River, unim-
proved: poullry land. 5190, §8 down, 38
m Prea liat and lterature ﬁub-
rd.
Hans.

15’1'5 Girossman Bldg., Kansas Clty,

ORLANDO, Florida., 5 acres on main
highwny; amd fruit and vegetable land;
casy terms; frec booklet Department ¥,

S!:HD 10z For | list used guns,
prsecs, imwar, s~ "‘L‘ui“ékﬁé‘;’i"u‘m“’".?——“;n =

ILL Swap tackle or eash. | formation il states cents.  Nationsl
e emmutuen el oEttat | PRI Mol i Bl i
complete  bargain catalogue. Send 3¢ TEI.'«I' Acres gtu:ld.la §50.00—&5.00 down,
stamp, Milton Kleinm, Trader since 1835, 35.00 monthly, . W, Btewart, Inverncas,
H0B-HTC Bouth Holsted, Chicago, Florida.
ANTIQUES,, HELICS, INDIAN GOODS, FAERM MACHINERY AND SUPFLIES

CURIDS
S BlJ“k;r "J.:jr;,ndtur bk nowl L?rse stock,
ELICS, Minerals, ecoins, miniatures, Hew I service: w.pﬂng.

Cain X : FProe 51 Irving's Tractor
En IIJB Be. June's Antiques, Northbranch, IUg Co. Gn.l:shura’ “.(III

SWRDB. Itupdm daggers, plstols,
armor, illustrated cata &5, Robert
Abnls, 850-A Lexington Ave., New Yark.

26 GENUINE Indian arro hﬂ.ﬂs 21.00.
Catalog. Geo, Holder, Glenwood. Ark.

ARDS — Save 15, Oood used

ﬁ;“ all makes and mndel.k Bargnins re=

motorn,  Crandall Hicsks Oo., 0569
Commonwealth, Boston, Mass,

3BA

INDIAM Relies, colna, bdlls, gemns, ¢n.-.-
Is, “curios, ete, Ilustewted m
t arrowheads $3.00. 1.1-::1:1
Hat Springs, Ark.

FOULTREY AND FARM SUPPLIES

10 CHICES §4.75—200 29.00 tpaid.
Empire Hatchery, Beward, N. ¥, 8

TUREEYS Pay. Frqcﬂf.: hi a5 £} a
head. ves mon g-u.i nm;a
on  suecesslul sing, marke ]:Iﬂ'.

mnt

ear $l. Turkey Waorld, Desk TO,
iﬂm‘h. m

POPULAR MECHANICS



Bﬂnﬂ" 11:"::!:';'1!.11!;r from fhlr:kcm hl.1r|.11
ng Lt} magazing tells how,
?ﬁ‘:ﬂ lnvume?ﬁ. Bieady pay. Subscribe

e year 25c; five years §1. Poultry
Tr.llnlnm Dept. 23, b i'!uu:ut Morris. ILL

MAGNET Trick instruction book—20e,
Central Station Box lﬂ-? ., Toledo, Ohio,
MAGIC Trltta- EE books, cards,

nch boards.  Catales  L0c,  Specialty,
ox 671, St Louis, Mo.

-pEa

FREE! Forelgn coln, banknate and large
50 fllustrated coin B to Bp-
Bervice mpplicants. Send 3¢ post-

age.  Tatham Celneo, Bpringfeld-135,
Mass.

“YOUR ﬂrant-n.l poultry problem  will
look simple when rend  Amerlcan
Poultry Journal rﬂm L'r. &0, 000 poul-
trymen do, why not you? Only 25c vear,
B venrs £1.00, Amer!tnn. Pnu]tq- Journal,
53% 8. Cl rt_'ghlua\n

" CHICES B?""" champlon mated,
52 varireties, '? hybrids, I:um«:ﬂ inspected
bloodiested, Rush postal, lnrge colored
book, low prices. Berry's Farm, Route 12,
Clatindn,

COLONIAL Chicks. i'i’ncrlda Inr ut

E{!ndu.c'llun menm lmvt:at g
s, E niinl Pm.l.l.t.nl'
Furms, Flma.n EI:II. Mo,

PROFITABLE QCCUPATIONS

WELDING Learn with 1942 trade
u:haun:l text manual. 518 pages, Over 500
§2.00 copy. Money- I:ln.r:t RUATAN=
Hn‘urtweld, Box M-333, Troy, Ohlo
RAISE Angore robbits—wool brings
Eiw poundd, rticulars free, Grinstead’s,
Edwardsville. Illinods.
HﬂH'E Appliance wﬁlnﬂ—;ﬁiﬁﬂua
m Gh.rla:r Bupply Co. i
BT.EN'.DH.RD Rabblt Journal,
S years $1.00, sample dime.
0,00 WEEKLY, Mnde growing mush-
rooms, fresh, dried. Dominlen  patent
331583. Free spawn. North American,
165F Yonge, Toronte, Canadn,

BOOKS; PERIODICALE, PICTURES,
POSTCARDS

Milton, Fa.

ONE Book free with every book you
buy. Your favorite magazines at lowest
possible prices. The latest books rented
at less than a penny and half por day,
These l.d'l'ﬁ.nl‘.n.uu nr: mr:. if you joio
this amazing club whatever,
Bwl: lml;l Magazine !‘.‘luh. E:I.l Fifth Ave.,

l!'IJ‘SI'H'.E.‘ﬂE Trade, diversjon magnaines.
Current single coples. Choose {rom over
] Ie:dtni publications—representing 140
:i:u.:run Hu professions, hobbies, eto, L
hg tree. Commercial Emn
111: Gu.. 340 Morth Ritter,
!.pu].ls

BAVE El}c l:ln best sellers,. Bend 3o
stamp for catalog. Oavaller Enterprises,
5448 Btanton Avenue, Pittshurgh. Penna.

DRUNKENNESS Is a_disease which re-
Eponide o treatment, Medical skill plius
human athy prove successful with
Hguor and drug cases. 60 Years expericnce,

rite for frec et. P. M. MNelson,
| The EKeeley Institute, Dn‘tzhl 1L

" BACK Dated Egn (foroigm, do-
mestic). Books—Inteat Eu?tnn.wt‘:’m:d Hew
textboalks, Cntnlogs {_ i‘und.ud
mcamnea BAI First Ave,, Hrl.n‘

T MAKE ‘qur own herb mediclne, Bmu—
tiful !]]ustrn.ted reclpe book 108, Botanies,
J518 West 86th Flace, Chicago.

RECEIVE 13,00 Best-scllor, monthly so-
lection, beoks for T5¢ on approval without
uI:LI#E.tI.nn_ Eassin, 3896 Broadway, New

ving
ndinn-

FREE Beautiful view card of Atlants,

E'E:rglal if you aeu.d Te slamp 'i':lulrf trial

ng In m.r card 3 Rpen,
g’l Balton, Gwr:ll

BOOKS, (Out-of-print,
qun:'tl; nlalpplipd. Many 35c ba

Jumbkowsk!, 1BSTO
Detrﬂlt Mieh.

:I!AE:K Number magnzine Im-.rnihs R.g-
tall or wholesale catalog Gamnl
{ﬂln specinl dates, t-'umnlu For-
une Magazine Vol 1 1o date i'TD. cm‘nj"'h
Exchange, 358 North Clark, Chicago, Il

SELP-EEPLAINING Bibkle: Ilustrabed
Ezﬁtnr free. Box 446-P, BMinneapolls,

new,  used)
Ins. Gat-
BrE Aved,

DOI.I.&R’S Warth magic [res with cal-
g;n% 250,  Emstern, Box 1371, Raleigh,

JQIH Magiclons' fratnrtdh_l." Free tricks,
hﬁ magazing, sample 10c. Intersa-
l.lu al Mogicinns, Mount Morris, 1L
B-OQIH:'I CGards; Novelties, samples, cat-
alog i0c, Eastern Sales, 330 South Wells,
Chicago.
HOW Does he do it? Learn apleit mind
reading. Make money. Complete book S0c.
Gunrpnteed, Bookman, 3620 Merchandise
Mart, Chisago,
EE A maglclan. Large professl
nﬂtahﬁua of latest trl:h o,
lond, =109 K Denrborn, Chi

kud
orth Dearborn. Ciicheo,

I.\[‘IBTI!TI NG Tricks free. H. F. Willis,
Box 1704, Cleveland, Ohlo.

500 TRICKS You can do, only loe!
Brand new tricks for Enm: parlor. atage,
with enrds, Wm.s, thimbles, balls, pro-
Tezsional B.mla.n:l s, books, ll]l.l_‘=|l|:||:|.n p1ad
loc for Douglas’' famous book of 500 1Ticks,
Dw.xLa.ﬁ Magic Shop, Box 274, Dallas,

WORLI:IB Largest professiona]l magic
Eeeps you In toueh with latest tricks,

To recedve maillngs send 25¢ for 1943 eat-
alog. Holden, mw dind St.. New York,
HOLLYWOOD Special! Magicians but-
ton, calalogue, ﬂ‘l-ml. illusion mnd Ires
trick for 25c. Magic House of Charles,
Box 828, Hollvwood, California L
NEW Vanishing key and catalog 260,
Sterling Magle, 345 John R, Detroit, Mich,
MAGICTANS" Headouarters. Z218-page
cntalos, pocket, prrlor, nrofessional tricks,
Eﬁh‘ii Eanter's, M-1311 Walnut, Philadel-

COINS, TOKENS, CURRENCY

100 TEAR Odd cent 25, 10 different In-
dians Zfe, 10 different Lincolns San Fran-
claco mint with new silver copper nickel
dde, !I-B;B illustrated coin book g Coin

Alameda, Callf.

OLD Hunc:.r wamed. “Will pay sL00.00
for 18p4 dime, 3, mint, 43000 for 1913 Lib-
erty head nickel (not bufala), Big premi-
ums pald for nll rare coins, Bend 4e for
large coin folder. Aiay mean mum orofig

Fort

%ﬂi‘_'tli::.'rnﬂ;;?umuhu Ca.. Deopt,

51 CONFEDERATE Notes, 25 cents
each, Lists free, Beﬂol Box 37-E, Ot-
mwl II].

""WE Buy Indian ceats, Lincain cants, old
rare colna wanted, Highest prices paid
for all U, 8, colns, Send 10 for new 1943
rice cal Ameriean Rare Coln Co.,
ot r_"I_‘:I:&_'ElE'pﬂHB.tI:Dn B!d.g Chll:q-m;r
U. 5, Large cent, 1630-56, 25c. OQddehon,
Box 44, Owverland, Mo, :
FOREIGN Coins—Srnd dime for dine
new chtalog and prize coin, Lyle Andrews,
Sumner, Wash

B&RGA‘INE—RHH: collection  contains
United States Inrge cent over B3 years old,
F‘lsing En Iu cent, white Indlan cent, 2e
Eon half dime, Civil War cont

n-d::uta but foralgn coln, foreign hitl
and bargnin list afl for only $1.00. 40 dif-
Terent foreign coins £1,00, 17 dotes Tndian
cents 350, 12—&De, :ll:l—$ 0. Caolleetion
Lincaln cents 80 differont in albom 4300,
Cents—10108, 19115, 18125 10135, 19148,
IEJ‘ED. 192‘3& I'E:HE 16268, 831D, 1932

GiiD—10c euch, Hearce quarters 1917,
19|.a 10188, 1000, 19208, 193, 1924 —B60a)
oc plece G0c. Trade dolinr §1,10, Worthy
Coin Corp,. 33-C Cornhill, Boston, Mass,

GDHIIEZHDRLTI‘E‘E S50, Columbas,

Stone Mountain Tuland $1.00 each,
I-rL"E! Hlustrated cul: nlogue 10c.  Morman

tz, Balt Lake Utah,

10 INDIAN Head conts, different dates,
also pricellsts, 35e,  Behultz, 1083 Rich-
wood, Cincinnatl,

T'B Reference book $1.00
tpaid, 5. A, Koudsen, 823 - 48th St
rookiyvn, M. Y,

MAGIC TRIOKS, FUZELES,
JORER NOVELTIES

BAFFLE Your friends| Bmwthl.n.l: new!
el R M RS LT
{8
Henry, n!trnﬂ:’ uf" o ﬂ? P
DOLLAR

Philndeiphis,

MARCH, 1943

¢ set rrce with plgnntie
sto, 4402 Ei-nrm-nn%wn.

GET Profil and pleasure in collecting old
coins. Send 10c for S8-page illustroted
eoln catalog. You'll be de ted with It
Bend for It now, B, Max Mehl, 370 Mehl
Bullding, Fort Worth, Texas. Largest rare
?;dn establishment in U, B. Established
23 Jeurs,

A H'o‘nw rnngeng E:il prenu%u
R"un'; Appell, Sedalia-68, Misscart:

oL MAY Have Just the searce U, S, . colns
want. Hend iat. "Mut me by
ﬂ:&: William H, Hunwarthr Watarville,

OLD ETAMFS WANTED

I WILL Pay $100.00 each for 1834 1c
Egreen Franklin n-tmn Iumrr perforated
clovan (Up Lo ench unused),
Bend 6o today Iur 1JaM' E ﬂluatﬂtud Inh;lnr
ahowing smnazin F fu.id Vernom

Baker, (33-FM),
STAMF COLLECTING

MAC ARTHUR Commemorative stamp
from Australia: Indo-Chins 'mmber
and mew Cuba ""V-for-Victory™ E
semree 3100 Abysslnia; also pn.e“
stamps from Far East war pones, Total
catalogue price over $1.26. Everythl
only 5S¢ to eerious approval appl nts
Fittsco, Dept. 184, Pramingham, Mass,

POSITIVELY ﬂ’rentea: Iree offer—Lat-
est Beott's International $4.00 Stamp Al-
bum—covering eolire  world, anm
26,000  illustrated, descriptive s
Heott's 1943 Standard $4.00 Cata uues
“Philately's  Encyclopedia® — absolu
free to applicants for forelgn approv
becoming customers. Plymouth,
A-9, Bell, California,

FREE! '1‘1:1: Stamp Finder! Send mﬁ
for the big new wodition, fully illustra
enabling youo inatantily to identify all d,tl'-
fcult stamps! Also fine packet stTADge,
Iascinating stamps from Bosnia-He =
Cyprus, ete, in=

ving, Monaod, mtinla,

cluding ma.Pa ships, animals and stra
BCEIES. free to approval appli
Inclosing 3¢ poa Goareclon  Stamp
Baox 000, lJu.'Inlu Manine,
J:in ﬂﬂ-'l {ﬂ! 10
with Y4-%%-1c approvals, Carroll's, T46 W.
45th 8L, Angeles. Calif,

QUALITY Stam
omy prices. PE
Vincland, M. J.

VALUABLE Ficture pricellst free. Banto,
500-Z FPort Washington Avenuc., New York,

FREE—I1 Benutiful mint Russia to sin-
cere approval applicants sending 3o post-

nge. Bridger, New Windsor, Illinols.

CLOSE Out—I100 different & Sia,
Hedjay Stamps, New Brunswick, M. J.

SENBATIONAL Combination otfer! B

acket 105 different Including Iccland,

anchukuno, Ecuadoer (American fag in
full colors), Danzig; airmails, commemo-
ratlves, triangle stamp, 84 United States;
complebe set United Blates telegraphs, cat-
nlﬁlns e, Packet British Colonles, in-
eluding Gwailor, Hyderabad, Hn.rmn (new
country) jubdlee an

on approvals at econ-
win p Company,

rpa.l
catalog price over :3 (] ncn.'ls
aprovil applicants! Wur]:! \Ii'jdq- Etnmp
EII‘H-FIHIH'. Department @00-M, Camden,
New York,

" 100 DIFFERENT Torelgn 3c.  ApDIov-

als. Cetehe, 1040 N, E, Elghteenth, Min-
neapalis,

66 MIXED Including fifty different
U. 8. lde. Approvals. Fort Btamp Com-
pRny, Deflance. Ohin,

. 8. on approval, Parks complete
1bc. Box 4 '_'!11!?.‘;&:'&“ e

HTAMPS, ﬂupﬂb selection sent on ap-

proval, attractive prices, Herzberg,
168 ﬂat_ Elmhursg, I1L

=51A -

Erunll.i mgm ﬁlsuhiwnrffm?’tgu:u

o B et e, Tlted St

I NE ower
£1.00 prepihid. 61x lots 000" Rlinestamp,

1,000 GRABBAGS 150 each, 8 dlﬂurg‘ut.
g1, Izl-l'ld.?' 630 Bingaman, Reading, Pa,
UNITED States stamps  on IWIEI'FEI[
I-m'aﬂ variety at lowest net prices in Amer-
Slamp Co,, Albany, N. Y
EDﬂ' WD'RLDW'I]JE—-'Lnr:u variaty—Tu-
nisian, E't'ian Moroceo, ten different
hHlltUIlll ustralinn commemoratives, Ev-

e Apprav 1
Hi l-nd Salt Lake Oity, Tiah,
Mixture off ‘pIpb‘r $1 a

fllﬂut 10,000  stam FPostage
?:T:tm_ Lukesh, 14 Wnt T9th 8t., I?:l'

15 AITRPLANE—War wenpon stam

10e,
T-HPIFIDTII.E. Smith, 237 East #th, e,

ONE Al Bo). ALl Haff i
058 Pl Biaale Vilinger o mann, 84-21

39A



50 BETTER Value mixture 250, Monjar,
1750 Falrmount, Clncinnatl, Ohlo

THARGAINS In fine approvals! Write
today! International Stamp Co.. Holletis-
wille, Taxas.

BMOKEY Mountain sheet Tei Ir-l-lt.
ﬂ:u" Freese, B.R, 6, South Bend md.
TBIG Lot for IIHIE" Includes triangles,
gld and recent 8. commemoratives,
mJ.rn Britsh Golnmua free Fremch Col-
onles and over lﬂﬂmdjﬂnrcnl- lﬂ..hl:;'ﬁ El:-
a approval applican
'r"m—? hgux 45, Queens Village, Long
-Isiu.l:l.d,. ;1'_ 5 TET
EXTERA Fine samps for 1¢ each on ap-
E‘IJ'&L Lemott Gtamp Company, Oeclord,

" PINE Approvals, [resh ted, Fast,
nermllﬂp ETyiCE, ‘I'crfunl'erclaﬂnh cnunuu‘i‘eﬁ
BT
Einter,
Calif.

and I'll send their stamps.
M6 East Ocean, Long Beach,

187 U, B, Commemorntives, eic., 10
Ridgeway, Cincinnati,

I.I!}ﬂmEDUE

0 and mew 35¢.
" 1,000 MIXED m a.nd atri-
oblec labels §1.00, 1'-'1:'1-1:
Bteest, New York

Qllﬁu DIFFEREHT .!.BIB.TT: I.!ttalnrn& H!I.td
G.E penny IPF:I'D\"IJF nclu -

Rnu

ing & Ca.
t:h.lm

IIIEE'.D . 8. loc and -lr. F{Gbﬂil}
Jﬂn Stlﬂpa Port Jeff. Jcﬂ'urm

T NEWFOUNDLAND 2 Dilfcrcut- i,
-::, V. Patey, w:u.mm B.B,. Newfound-

DEALERS—W: ]‘.I.u:t., Postage 3c
Hgnk's. B031 Queensberry, Baltimore,

S EAN, Aeioan 306,10, Jo St
a mm;'p ing amazing offer:

L
ca Oeorge 2 values, Ecuador map, Guats-
mala birds 3 wyal, Venezumela B0, Brilish
Guinnn new walerfalls, Old Newloundiand,
Bollvia postal tax complete, Poru map and
Do ariation picterials 3 var, Paragiay
it riation po
commemaralives 2 Brazil 5 val. Wo
will zend all these for only 10¢ to sincere
approval applicants, Kindly state wheth-
£T ¥Ou W “on approval” United Biates,
foreigm or both. Appraval Huxbnuarhuru,
Globus Btamp Compan ‘JﬁB: Fourth Ave-
mue, New York City. De Igrb b T

TWORLD'E Smallest utma.ll-—-dllmund.
prd triangle stamips, free SUAMP DAgs-
gine, also magnifier to study your stamps,
with large collections of slamps from
scnroe countries. A bargain, 5o with ap-

rowals, Caplinl Biamps, Dept, 2, Litile

k., IS ILE, e

INVEST lo—Write a Mt-ﬂl—--ﬂl".l!' dal-
lars! *“Treasure ]sl.a.n.d gift offer mv:a
pumh-uina: lpsihmnh our forelgn a
e it B et St

-1 1 H otl's
ﬁum catalogue—or free Stamps,
other albums (a8 the $7.00 :Imae leaf In-
ternntional, ete.) ‘“Tressure Island' Serv-
jee, Vista, Califarnia. )

PHILATELIC Guide—d4ba! Information
If requested. HRepublie, BX-278, Bheboy-
gan_Falls, Wisconsin,

BEMOKY Mountain commemarative sheet,
In t U 8. stamp issued, and 31 T, B
including commemaoratives, airmail, rev-
enued. eic. Catalogs Tse—To approval ap-
gimts for ﬂl&mﬁmh-m Btamp Company,

U, .l! Alrmalls, mo, 18c, 20¢, 3dc, OG-
oI, Appro ascompany, MHorace
:l'a.l.ne- w l:?nnn.

RARE United States, 3¢ "'locomotive'
tEEued 1n mn p]l.u 10 elhes “erely' U, 8

1 al lieants. H.
%n. I.'HE lm =g
City,

York
PUTTING Burplus stock into 1000 mix-
turn fn.m}, (Stampdenler), Box 2131,

'ﬂ' B\. P‘nltnn due leb-—l,
;151.‘.. Liﬁnlui‘ Hobhles,
B0 DIFFERENT Bhips, rallroads, eic
100, Approvals, Buchanan, 307 East 23rd,

Hew York.

Ave,, Hew

to §5.00 issue
3 Columbia, Ir-

25 DIFFERENT South Africa 25a. Ap-
provals sent.  Prall, Hackettstown, N. J.

PACEET Civil War stamps 10e
mized T. 85 15 Two pounds $1.
Huckey, Ludlow Bldg,, Dayton, Ohio,

55 DIFFERENT United States—&c. Ap-
Eri“h' Utechts, 1143-0 MNorth Heeler,

FREE Ycrtu' choice of anr 10 stamps
our frst U, 8 E acl:cl‘.:lm.
trated list Inclll Cosmopolitan Btam'nn
Company, pt. M, 1467 Brosdway, M
York City.

M DIFFERENT Romania 10
Pinchurst Btampoo, nPﬂlmﬁLf'
Kew York.

19th CENTURY T. 8. commems. Civil
War revenoes, Hattleship #5 and #10
atam iMustrated U. B, eatalogpie Free
to T. lpprnm! applicants.  Metropokl-
Lan Emmpa 108 Broadway, Mew York.

M DIFFERENT U. 5 commemoratives,
ete., o, Jenelln, 3921 Hereford. St Louls,
H’.lalnul"L

FREE Flve Himr:huhl:r with approvals.
Humpﬂnm 2Z07 35th Bireet, Long Island,

mmxwu@mm ete, Hig bar-
galn list, Bullard, Neweasile, aine

50 BRITISH Colonies 2c,  Approvals,
C‘rn‘w‘m:ll‘.y 755 Elizabeth, Fmdcm Calif,

ECT Fricinating poster slamps,
Purtll:ulm lisks, n  package
stampa, 10c. Ma.m'u.! ':I'i- Bergen Ave.,
Jorsey City, M.

'I'..lﬂ'l:lm.ﬁTl:Nﬁ 20 Covers 55c; forelgn
ntomp nssortments dbe, $1.28, 395, Hem-
th.il's 271-J Madison, West Hempatend,
MNew York

.ﬁ\'E

FIFTY Different 3c with i'ppmu.h.
Proadus, 645 Jefferson, Lexinglon,

24 DIFF, U, 8, stamps. Including mﬂ,
dallar waluss, revenues, regular [Esues,
n'__lrl:llg dc to approval & . H. Bedrin,
1 Andrews Ave, New York City.

404

FREE Briul'h Colonles, 'pll.‘.“[.ul'!lll. jl.ls.l-

lees, with spprovals. Stam Elﬂl.ln.ar
Brewer, Maine
relgn §1.00. 50 dif-

ferent Can Dwlwood, 265 Wel-
.I_l_n_ﬁ_t,_lﬂ. Catharines, Ontario, Canoda,
PHILIPPINES—IT Dilferent including
plotorials, 10 cents with mrmuu_ Bwe-
dt'll 3038 Harriet, thmna-oﬂ 5, Minn,

Emu.h Hl:tii Mhm. .ﬂ.lbmi lngtmuﬂn:

m:tm Stamp Co, mmm&uﬂﬂ“'
EERI

Lﬂ:ﬂuﬂx :.E?uauﬁp“Hm u'rl‘.rl. s:tl;.

. VICTORY I;ﬁeééae;[uﬂuﬂu [
rom Tangany Cayman 1s
BCATOE b-bxhud..

mnimal, nﬂr\ﬂnl.tdqn I_r
irir.tmnrlu. alrmail, map stamps, with big
cal

c—unll free. B:.‘nd ¢ for tage,
gnnr tamp Company, Dept, PH.‘B::W
mnncn.,

Irﬁhgzlﬁ:lt.h ap| Pllﬂm:l ‘Eﬁmﬁ‘
1717-M Idaho, q‘uludn,

WHOLESALE &8 Il::l'llltl o deal
far 10c pmmn. of barguins,
g;ﬁ! Blomps, 102 West 4Ind, New

Ulfrl'ElJ States approvals compiete cov-
@ . fine quality. attractive prices. Sem-
inole Stamps, 420, Coecanut OCrove,

Florida,
WEEELY El:amn- magazine, thirtern
weeks, 10, Btamp Journal, Ealumezoo,

Milch,

A REAL Bargaln,  Bpecielly prepared
packet coptaining 1M -ﬂlﬂ'mnl foredgn
and &5 di ﬂeul l:r BlaRmps; Lllg
volue about r!i pmnphll:l:- which Lel

“How e Your Stamp

ion Pmnglr" -.nd Mitlhs n!l
Iar -uu:d:r & Ben ¥ l-a-mn
ﬂ :h%""“ Cinelnnati

Fz:m'nr Approvals, that satisfy. Hndl
?ermbu':. 5];1-1 5441-F, phis,
nna.

GIANT Packet 136 all different [rom
Africa. Bouth America. Bouth Bea Islands,
ele,  Inaludes Nicaragua alrmail, two
E“u:_"mmﬂ“:‘“n‘é“‘a‘ﬁ‘lmu Sampa magy
thers. Also includes fine col r:i:l:dm

British Colonjes—Charkarl, Ja-

over $4.00! Every

proval apolicants)
E Department
?ur

for only ¢ to mp-
te Btamp Com-
Bl-A. Camden, New

n.:'J. u.-f“ém for !m um;;:_l ﬂht-‘
Row, Mew York

CAMADA 100 Different 25e—approvils
gll countries. L:Im Victoria Stamp Co.,
Landon. 4. Canad

BT&.‘MI'S Wan thousands
Feiiders. Your k-d: in Epkoe t.l.l.l I
ﬂ‘“ '“‘"E:E'é‘&“’%’r'i“u"m““ f.ﬂiiv“". :

Johnson,  Classl Amar'r.u.i
]ll‘:tna.n:et Room lﬂl 200 !‘.n.lt Ontario Bt...
Chicago.

HOBHIES AND COLLECTIONE

BDLDM'DN IsIBI.‘ld.B BE elles, Na
Caymans,  Muonchukuo, runel.
cajm Everything 3¢ with anmmrﬂ.:.
";":It{rn(. 130-Z Clinton Btreet, Hrooklyn,
ETROPE, 40 Years old—I0 different Ho)
20, I0e; 5, 2. No approvals. Elsen,
Bowling G:r\e-en 0.

~5) DIFFERENT Forelgn commemara-
tives 5e¢! Approvals. Banton Ryan, Mid-
dietown, Connecticut

FREE! ‘Western Hemisphers packet.
Fostage Jo. Owens, 808 Welsh, Bay City,
Michignn.

FREE! Russia war set, Pox 3o,
Williams, 606 Archer, Bay City, Michigan.
FREE! Fony Express aet {{ncsimiles).
Postage 3c. Roberis. 406 uilding, BEay
l."“IT'l-' ermmn
THA Seta 10c with approvals. Per-
tnll lﬁlll]- Bo. Third, Maywood, I !L
“FIVE Airmail triangles, 5S¢, wi El'i'-
ulr- M'n.ll:lr:t Bitonmp Gompany, &pﬂn:ﬂ:]d-

EVERY Hobbyist sh mdﬂmld"ﬂdllm
Dealer-Trader Ha:m.ue.

15 d wu? ma.Er
sample 2o, ai: ia:ll.l 1, n]:ﬂ:r:r Fub-
lieations, La Porte,

WANTED! ﬂIl‘.I BI h.- cards. Write
Charles Bray, East Hangor, Penna.

MATCH Hoblg “ZEI.IM:I ' membershi
blank, stamp. Bex 1111, Rochester, N, ¥,
HOBBEY mulngue Tor stamp. Mexican
dreased feas Chomeleon I5e.  Qui-
virn En:nlnltirn Wlnﬁl:ld Eamu.

THUSED
different. HM ?‘rﬂ Hut. l'.'h:rles Bdu!—
Cleveland, Ohila.

man, 13110 East B4,

mm Matchbook club, 25e. Frec covers.
Dax 101-B, Roecheater, N, ¥,
BEAUTIFUL Jr.'w:! stones  removed

from rings, els, 100 assorted  $2.00,
Lowe's, Box 311, 8t Louls, Misssuri,

NIW—-lE l‘-llﬂ'r'ﬂ'nk ml.b.'l'l. 'c;wri 10a,
Box 202, Rocheater, M.

LJLTl'H AMERICA—HNica lﬂ.ﬂel IDI.'I dif-
ferent, only 10c with a& “Cres-
cent Stamps," London, Canado.

500 UNITED Ell-hu for 10¢! GO T, 5
—absolutely unpicked fnd Hmnﬂ.ad—]u!
af received from chureh missions, Many
'ra.r'.lel'dm including commemaoratives, air-
mails, high #ﬂus 'I.m t,n um derominn-

tian! Frce anly raval aéppn—
nunLu! %eha.r.'k H' nut de Bht.ud
LAImp Gn . Dunkirlk,
FHREE! ﬂumr'tc!-l: 'l:lnlu:d ﬁl',l.u:” Etlmp
catalog with trations! Bend 3¢

far gqs;.p.;ﬂm Ell.rr!u & Co., 137 Transit

EuLI
IFFERENT D'nihﬁ Btates IN‘.
Pﬂu‘llat froo. E!ldm 1'_.'l?'l.r-lrntln_

FREE! Leew ; 3
und Calcos ptuu [T dnﬁ'n = ﬁﬂut Cieo. 1.r1
mrumum

Rg:mh mndim.' e - BB,
fatham HtAmpeo. SHFBFAIA-30,

CAMERAS AND FHOTO BUPFLIES

BPEED-O-COFY Oroundglass I'Dmlni
a.u.a.{:hmr:ut for Lelen, Contax, Argus C-
and C-3. Bend for Hterature. D, Paual
Bhull, Dept, PM-3, 240 Bo. Uniom Ave,
Lios Angeles. Califarnia,

War time proves

Chicago, Hiinois,

MAKEE M 1 l}wrrl.F
quickly at hg?net : Fh lan. 'vlnu.s [
PETIENce UNNICISBRTY mm: schoal ed-

t Hcient.  Boakle roquire.
oy M L VLR B of Bhiotog-
raphy, 1315 Michigan, Dept, 1, Chicago,

POPULAR MECHANICS



E'l'l:l'..l'.. A.vn!la'hl’.a at Central—Hundreds
il ras nnd supplies, Bend
or free ‘:lh.lh'nh:d tﬂlﬂﬁ listivg gtill and
movie GCRLMETas, RCTH,
meters, supplies—at ernd:ruu savings—
L e
&P OF equipmen
ﬂ!li!]' Ed! M?:m money-saving bargain book
—jast  ou

Limited hbd.l.tlnrnﬁhl Hu 1
DCentral cnmnru cnj honl.uq? e Hi L““
B- IEZ mﬂﬂrﬂ

L - g 1 TR ui"mfa."ﬁ’i eters
or fréefé &sSLimE =
e vanin Avenue, N. W..
wmﬂnLr.m: D. C.

HAVE You a camern? BSend ten cents
for recent number of our blg maAgRzine
showing how to make better pictures and
earn money. Amesican Photography, 116
Camern Hoise,

BB&WE‘I.. Mass,

ROLL Developed, "BuperTan'' trealed |
iur finer and moro brilliant pletures and
erlasting negatives and 2 sets of fade-
I:uu Velox pﬁ only 26c. 10 reprints 360,
25 reprints Blc. Free coupons with every
order entilles regular customers to ree
537 and EBxl0 enlargements. FPhotoshop,
Box T80M, Bwectwater, Texns,
“CHOICE Of the Btars. Bixteen Hol-
er.nt prints with each eigh
daw enlirgement coupm
Hnl.l!LLut.l. P-1350, Hollywood, Callformis.

READY-TO-FRAME &x4 Eniargements,

Gel I:la.nd colored 20c—irom your negn-
tive. rinis your negutive, 5o, Ho-
d-k :m]l velnm with 18 gmuaranteed
deckled pr.l:l:l'r.a 25cl 38 expo-

suTe Bﬁmm roll developed, voporated. en-
}mﬂ ta 3x4, $1.00, 3x4 reprints, 3 each.
nu service! hm mallers! Ameri-

dios, Dept. 510, LaCroese, Wis,

CAMERA Repairing. Bellows mads to
nﬂlu uhut.tera repiired. Bellows made to
t il standerd cameras! United Camers
l’.‘ln Im: A-1515 Belmont. Chicamo.

CASH! Bpﬂt cash for came lenses,
binoculars, movie or still, sound projec-
tors, Send full deseription by matil, ar
wire for prompt cazh offer. Over 30 years
of dependability insures honorable deal-
ings, Bass Camera Company, 170 West
Madison Strest, Chicigo, ols,

FHOTO FINISHING

BIGIEST $1.00 Value in 35 mm, finish-

ing today, 38 exposure fine grain 3"..:415
em-enl'.s deckled, ombossed

mnnd %!.;hh:p. e:pmurm Tae: sLtbeen
LS5 ure syl
nur:-ruua in he:ul.‘lful dl:ckltd t:lntu?ﬁo"
ish with embossed wide margln, 25c.
Mailbag Film BService, Box 5#40A, Chi-
Eago.

EXCLUBIVE Introductory offer! & beau-
tiful enlargements for 10c. Send a any 4
negotives the same size (up to 21" =
41" ) and we will return to you Immedi-
ately 4 valuable enlargements—deckled
and dated on Velox, MNegatives returned
with order. Bend umuuu thiz ad and

Bl b-:lll.'l lu-ﬂ'a;a lB. ad main-ﬁ qurﬂ-ﬂ!"

EMENTS, Two 5o 5x7 from I Il.en.—
25¢ {coim). Oarrett's, Pitsburg,

ix10 ENLARGEMENTS 25e, Free price
list. Paramount FPhotos, Slatington,

FPonna,

“REPRINTS ﬂi.-l: m
8 exposure rolls de 1 prints each
exposure I5c. 36 m-mure' i5mm rolls fine
g'ra.ln unl.i.riud ;prinl.I $1.00, Mailing en-

. A-109 Horih Dear-
Thicago.
SEND Your faverite

'ras and dime
for sample photo Valentine sample
photo Easter card, Raoll d.uv&]uped. B prints
and lwo enlargements 25¢, Young Photo
Bervice, 405-V, Albany. N, ¥,

AMAZINGLY Beaubiful hand colored
nis §-B exposure roll developed, nrinl.ed
trial. Reprints 4c each. Natlenal
FPhoty Art, D-PM, Janesville, Wisconsin,
-8 EXPOSURE Rolls develo
Iarnd mammoth size 28¢,
‘Thrifty Photos, Box 48, South Gabte, Calif.
18 SPARELING Lifetone prints, 2 beau-
tiful Hellywood enlargements, free Leath-
ertone frome and photo wallet only e,
Free mlbum with first onder, Life-
}.m:a todios Dept. A-3130, Des Moines,
awn,

DOTBLE Blme 4%f prints. t.'lu-llty warle,
Guaranteed. Everlasling Hi- finisi,
Overni Iu'pcd
and 8 prints J.'rﬂmllﬁutl!l] !Ik
other sizes in proportion. 12 exposure m]]
#0c: 16 or 18 expasure roll 55e, 30 exposure
rall’ 51.10. Reprints, $xf—3lhe each. No
order less than Get our low prices on

ents, double weight, velvet finish

coples made from new and old prints,

Bm for mail hlgs Pmﬂc Phn-tn Bervien,
Box 68, Ban Francises, C

ONE Besutiful 8x10 ?ullammunt from
i‘m:'r photo or negative 35 cents. Reprints
ente. Quick gervice, Phota Lalb,, 3192

H. Clark Bt.. Chicago.

EAI.IP‘LE Offer. Two heavywelght mail-
able En.la.rl:emnl.a from your favaorile neg-
ntives, Enclose 10c. Pilm Capitol Servier,
B40 Dewey Ave., Rochester, New York,

35 MM, Pme Erain dv.-l-relnpad 36 Eﬁr

mrlm:: emuEemenr.: 1,25
load 35e Phu-toih nton, Ind.

EE.H. E'n.ll.rt\em!n.f. from each
cture om rell 252 Cut Rate Pholos,
t. B-4, Janesville, Wisconsin.

MARCH, 1943

tives,

100—42.00, & or

FH.OTWMPHY For_pleasure and prof-
it. Prepare ab home. Comion schoal ed-
peation suffielent. Write for information
and requirements.  American School af
mﬁw. 1316 Michigan, Dept. 3452,

“*THE Warld's Greatest Passlon Play.™”

Bmm., l18mm., 35mm. SEpeeily sound or
Ei]nnL Rent or purchase. Hemanway
Film Co., 33-F Melross Bt., me.!!-l.s,-
COMPLETE 16MM. sound subjects, $1,
(Heed anﬂﬂn.s All sizes ﬂlm hwitlll:;
sold, exchang Catalogue-sample
—lie. Inbernauunnl-u. 2130 Birauss

Brooklyn, N. ¥, A

E-MM. um:u. Bilent-sound; all Iatest
subjects, l"’llrn-t muw;l v 11-1::.1: Froa
catalogue Garden

{&aem
Film, 317 West_ ;]fh Hew an{
Free catalogus

“TEMM,-10MM, Films.
{sample Nlm 10c), Farkway Exchange
%‘I‘rﬂulnuiﬁutern Parkway, Brwklrn. Hn‘

IiMM. KODACHROME “'End" I‘.lt!-u. 3
for SI.II;IB. Wll-h fadeout, S0c each
wmmd T0d6 Banta Monica Blvd., I-Iuki:r-

Rniumuus. Films, 16mm, sound, si-
EVELOE Your own movies. Save 5006,

Bul: films, Developers. Gonern Company,
Dm.legnrr. Towa,

EIGHT Beautiful enlarged prints (near-
1y posteard size) or 16 regulsr prints Ihe
35mm. rolls enlarged 3'.‘41&;:? g§l.00, Bur-
lnn Btudios, B5M, BRoscoc, M. 7,

TEVERY Picture an enlargement! 8
HpI.rin!.Iqu deckle-edge enlargements and

oped 35c coim; 116 size or small-
er; enlarge reprints 3e. Enlorge Photo,
Bax 791D, Baston, Mass.

B EXPOEURE giant slze I5c; 18
lr.':'fmurn rolls, G0, air Photos, Box
ai-K, Taledo, Ohio.

ROLLES Dn:lupud ‘Two prints each neg-
allve 15¢. Heprints 3¢ emch, Summers'
Btudio, Unionville, Mo,

THREE Printa each good negalive, & to
thpmurc rolls, 3pe. 12, 16, 18 exposure

Bic. Reprints, d¢. Fred D, Enst-
mnn Haode, Towa.

ROLL Developéd and 8 lustrois distinet
figish permanent Velox glossy prints 2%c—
Totoprint Service, Box T,

BASS Bays: No nhnrt-m: of Cine Com-
eat stock In the coun-
mm. silent and sound.

used, Bell &
Howell double 8, L'u!&d F:3.5 lens, $3T.50:
Heystone double 8, F:3.5 lons, §26.50; Re-
vere Turret Model 99, F:3.5 lons like new.
$02.50; Qine Kodak 16 mm, Model B rad.
Iems, $21.50. Baszs buys 'am. sellE
trodes ‘em,  Write for comdensed Cina
price ligt. Botisfaction guaranteed or
your money refunded, Bass Camera Com-
::ln.::ur. IJ[:% A, 179 W. Madison Bt.. Chi-

WANTED: Used minment for_oash,
Films, eamoras, projectors, ete.  Polers,
41-C Bouth Fourth, Allentown, Fenna.

MUSIC AND MUSICAL INETRUMENTS

FREE Musie crenlar  deseribing  our
Hawallan tar and piane methods, Ma-

reorints 3¢ each, tional Oultar Clob, Commercial Block,
Roanoke, Vieginia. Benbm Hurbor, Michigmn.

Bxi0 BILK Finish enlargement—3ase. lar i ! Write Magl
Bend _negoative. Irving Btudic. 4006A Ir- : 11 L%w‘g "l'?ﬁendnle Calif,
ving Park. Ohb rfwﬂtm used accordlons bought and

MOTION PICTURES AND SOUND *'ifmn b, i s

EQUIFMENT

Jilﬂﬂmﬂf “Bm‘pﬂw” assortment col-
arfal mm Lleu.| to insert in ;Iwr
reels| loine Fitms, Nevada, Missouri
Bm.L. Qutl Emmd: 35mm  films.
Demsey, IEH Berkley, Youngstown, Ohilo.

Movie gereens, Free lit-

ature.  Bn White Be
Dltwmz ‘Il]i::llq'nLl reen Company,

ﬁLEARtI:IMane projection, nt,
(51} The =
tute, Elmira N ¥, o yee:

8-16 MM. Flim subjeats, $1.00 up. Lists,

tamp, P Servi 4
E‘Jel.rglt.. mm:u ce, 2484 Liddesdale,

FREE, 1843 Movle catalog: fil
1le, Goodwill Company, M 5&'-331”5“

i AND 18 HH.‘ film subjects. Black and
white and eolor—aound or a:lcuL TUnusu-
ally Inrge selection. 756 to §200, Write
for new, de luxe 1043 catalog, profusely
gl“ilﬂul‘glll 25c fﬁmlrl;wn;;.m ¥ :werﬂln:uﬂ.t::lsgI

ra [ allyw avio
Co,, !Eglb'wmq, Calif, o

S0UND Negatives, pleture positives,

Eﬂ_ﬂ\"ﬁﬁ miscellaneous subjects, B&W
oo 16mm., 36mm.. 60¢ per 100 fet. Prize

-nmrtmml: §i.00. Film Associntes, D

ﬂ.ﬂﬂ F“{I'R Six 10° spools Univex Ese-R
$1.00 for three spools double Bmm
fllln WL ship collect. All Alms
teed, ﬂ-‘utﬂw Bau—E! 3045 Cen
&ns City,

MOVIE E"‘Ilm.s—a 16-35; projectars, cam-
eras; Aodnd, silent. ght, sold, ex-
t.l'lBl'ill!ﬂ. Wanted: 18 mm. unund_ pro-
jectors for ecash. Famous home movie
rental :Iibmr:'. free membership. Free li-
'I:l‘l:l.ﬂ' catalog if you g‘i'rz mizs, model E_uur

FIMm-
. Enn=

Chicago,

POEMS Wanted for musicel setting,
Bend poem for immediste consideration,

Five Siar Music Masters, 630 Beacon
Building, Doston,

PUBLISHERS For new songwriters,
Radio Musia Publishers, 121 risan,
Chicago,

dl’ﬂ rhymi iutimnrsr Ph'nwﬂm mngll;
and fres m ol
TecOords uﬁ'mdum]t Blodios, DBox
]1!—1" a., L‘unw Illi.m:l.. N, Y.

.III]EIEI Fﬂntllu lE—]l]ﬂ eﬂmmﬂln ar-
ranging.  Auto-Litho Co.. Jensen. Eu.
BONG Poems wanted: Write for free
instructive bookleit. TUnited Music Cor-
poration, Dept 14, Salem, Indiana.
BONGE Com ed, al‘l'lnlbd and pub-
lished. Sicbens Ilul.::c-n _Hallda, Ohio,

FUBLIBHING blusic | B.'nd. m pﬂﬂl‘u
'W'r.!tl: for snmples and pnnlculm Musig

Onlu tors, PO, Box 71, Cincinnati,
MUSIC Compe rofessional. Heds
sonable feo. tl.a.hla- cullahnﬂuun Bub-

m:t Enﬂn. Ahlstrand, Eettle River, Min-

TMORRIE Music Writing Coprrighting
Bervice. Deiails for stamp. 180 16th,
Whesling, W. Va.

BONGE—5 W wantod. Ho charge

Im‘ melgdieg. aling servica, I[u]lgl-
Recording  Siudios, 87025 Preuss
EI‘.:L Laoa Angeles.

SONGWRITERS: We offer
servioe. Melody writing, recording. rodio
broadeast, marketine, ree:ninn Record-
ers, Box 1478, Hollywood, Call R

GOOD Music compased, .aunw printed,

Reginald Belcher, Chatham, New Jersey,
Established 1910,

complets

ACCORDIONS—Any econdition bought,
i?eu\gm:, 188 Lexington Ave., New York,

E,I'O ector.  Mogull's, West 4Eth,
A5MN. 16MM, Bound silent wu]r::tm'u:
Lake,

film, Bavarese, Woodeliff

JOIN Our easy way flm 'I‘.l'hrnnl I—Iun-
dreds 16 and 8 mm, su Hent and
exchange. Send 10c for I:ntu'rg; bulletin.
Nu-Art Fllma, 45 West eeb, MNew

I5MM. Bound films. £1.00 rul Reds-
Inger, 2418 Kenoak, Baltimor e

BOMNG the lB.r:t.I P:'E'c
informative booklet, “Fln.n toatay.
Boner Service, 331-C West d8th, 'Hr.'w by

GWRITERS! Amazing wuu.n«uins
Hibbeler, ©8, 218T Mo, Avers, Chi-

SONGWRITERS, Write for free boaklet
t_sharing pian, Allled Music, 204
t Fourth, Clincinnat!, Ohle.

SOMN
affer.
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BONGWRITERE—EBend poem [or imme-
diate consideration and e dig=
tionary. Richard B BTS,

Chicago.

MUSIC Composed bto words. Rhyming
pamphlet on request. Phonograph record-
ing of completed songs, Send poem fof
considerntion. Heenan's Studios. Deph
PM. Box 2140, Erideoport, Conn,

WANTED! Lyrica, melodies for songs.
W arrange. publish, sell, Superior Song

Brudioa, Passaic, M. J.

INCREASE Your income, homé—EDarss
time, Free delalls, . Crittedden, 133 Lin-
coin, Lombard, TIL

MONEYMA

EING Enacks—Home work:
Mail order business. Details de. ‘Wall-

man's Bervice, 504 Mill 8t., Chester, I"&
!L.'I.J'.T.. Drd.!r business course shows ¥
how to make mosey, apare ar luJ:Itlmu
Tenches professional mail order technigue
—nob penny-catching schemes, Fres de-

MUSIC Bnmmmﬂtn words., W

tion. Bauer Wis.

LEARN Bwing pianol I'l:nm"l brings Iree
!nhlier. Christensen, 451 Kimball Hall.
TRED,

WELEITE Songs. Big monoy and ITputs-
on, Write for information, J. Gordon
b Co., 201 N. Hoyne, Ave., Chicago.

RADIOS, BUFFLIES, INSTRUCTION

HKLADAG Radlo Laboratorles, EKent,
Ohio, l;lf.ltl'lbllmcr: since 1920, has hun=
dreds of paris, tubes, ete, unobiainable
clsewhere. Mo catalog. Definite inguiry,
inclosing return postage, gets immediate
answer. Handyman aAssortment—over 500
clusive sermn. leu.. nuts, lugs, hra.r;luts.
num.me woashers, rivets, etg,—§1.00,

rega. cr stal dia:ﬂm—ﬂﬁ-n, Month-
!'I let L.0O0 year.

RADIO Gervice men and oZporimenters
H'nﬂ for our glant rodio catalogue. Save

dollars. United Radio Co, (10008), Hew=-
ark, N. J.

RADIO Communications courses guali=
fying for all federal licenses, Home study
nnd resident courses. Amerlean Radio In-

atitute, 1123 Broadway, New York, N, Y.
mb[ﬂwmuﬁiuﬂd in .F.m.erl;h:-.u. Rt:].ll.n
, condensers 1] nin

ﬂrr. 1114 McCies, Honsas lg

BUSINESS OFPORTUNITIES

BELL Our Iatest exclusive books of ins
struction by mall. Publisher furnished
snnppy circulars, No bookstore competi-
tion. Bigger profts, Rush name! Finan-
g:.}wiguuuun 435 Commonwealth Hldg.,

" WILL Buy or finance mail order Disiness
ar correspondence school course. Give
complete details. Art White, 500 Brood-
way, Cincinnati. e

“FOOD Flavorings Hc gallon. Beck, 140
West Van Cortlandt, T_‘Tew_Yurh: City.

CUARANTEED Income! Orond lawh
mowers.  §2.00 capitall Mowers, Janes-
wille, Wis_

ﬂT.ﬁRT Home businsss maklng statuary.
plhgues, art goods, noveltles, souvenirs,
concrote potbery, aa.rdtn furniturs, lTl:II!—
elnl hu.rl&g Aooring, Hquid ml.'rhln.

gur awn Hexible malds, .ﬂ.n:uﬂnghfmms

.Inﬁ]l.:h Talder I'ru Gruntlvu Publishers

DEVELOI I'&!'Inl‘ mu.l.lﬁrd.l:r biisl noss.
Rig 1111pr1nt catalog, 10c. Credit slp la-

Glenoms,

sued for L0e o listod. 1..: I‘,m
cﬂ;npnkrg. 211 o“‘iF"m“ 'ﬂw Bt., o
wille, ;

COLOR Cement with chomienls, Mako
artlstle coment parden arnaments Holly-

wood atflr. E-l.mpilu 10e. Hollywpod Ce-
nci‘!ﬂttrn Wonderland, Hollywood,

TTHOW To Bl:'IJ. by Mall'"—Amaring new
hooklet tpald I5e, ineludi u.g'u:ual
Mm monal help in bullding mail-

s | pesa. General  Publicati :
Gmining. Hew York, b

W!T.ERE And hnrw to get latest, over 120
two ingredient formulas absolute-
E ;‘ HNo uhllgntlum. Write Blackstone,

ll:l‘l..l‘..IL‘rH .‘.Iunlus. %g.y rh&eu?h En!s-
uahle directo e %
Park mioge T e

mEE—HIﬂ Clever mallorder, humrwnﬂ:
local business offers—all smeppy money-
makers. Lewis Co., 028-M Corpenter, Onk
Park, Tilinods,

BTART A home busineas in spare time,
Make oxtra moncy. Experience unneces-
#sary. Literature [ree, Dunbar, New
Brunswick, N. J.

GUARANTEED Mauailorder letters, lit:rn.
turn campaigns, planned, written, Inves-

tignte! nkel-. .‘.dr:rt:l.ilnn. 1ﬂl31" Bouth
Las ﬁn:u]m Bireet, I

BE Successful— rltu M':: hmnm.
home, offfee. 127 tested plans. Particola
free.  Oeneral Bales, 149-A East lﬁth
How York.

42A

tails, Melson Company, Bherman,
Dgp!. C-403, Chicaga.
MATL, Ordor business course. Your of-

el
housands. Bao
rience to hel
details. Jnu ;

. muny start small, Inker sarning
undleas selegtlon, 26 Yeirs
youl mi.h,- money. Fres
4518 Ohestnut Ave..

Kanses O ljl' Mo,

VITAMINS Minorals, henlth bmk.a
whalesale. National DNef Company, Pori-

land, Orcgon.

OWN Your own proﬂtablu home, offica,
mail business. Over 100 golden upwﬂ.m.i-
ties now open lo you. Exciting informa-
tion {irnc Profitable Enterprises. Cobles-
"HOW To Make Blmple Molds and Plas-
ter Plaques.'’ Mo rubber required! Book=
let 3%c. Plasteroraft, 1400 E, 43rd S,
Clevelnnd, Ohio.
“AMAZINOLY Suceessful mall
Work at  home,
and wvaluable
ors, 355 West Sard Street, Now York, N, ¥,
AOENTS—To mall our litorature. Good
Etul:lu Home businesa, Maywood., 1133
Broadway, New York.
FULL Or sparetime HJm
n* llml.-_'r BMnking Business Bbl.rbzrl A
1.00 book you can have for mg;mﬂd.
rder l.n-dn.;r I W. Mecks Pub.
TEL, Weed, Calif.

DON'T Be a Tunter—BLart FOUT oW
business an mliwﬂplml. No hard times;

offs; alw our own boss, Hun-
E:.:ml-:}‘“msu ﬂa?ll'rrl‘.ﬂ $5,000 annual sales
year after year. Weo supply stocks, equl

m:nt on eredit, home necessities. Be
ng experience unnecessary to start. Wtrn-
d:rhll gpportunity to own pleasant, prof-
iuhln business backed by world wide in-
Write Rawlelgh Co.. pt.

-UR;FEB_ _Frawport, TIL

DRUNEENNESS Is a diseass which re-
aponds to trentment. Medical skill plus
ﬁmn Tg;uw prove tun;ueud!ui wll‘.l.:tl
A [ (TN EATrS -
ence. Write Tor free Bookict, F. M. MNel-

son. The Heeley Institute, Dwight, ITL
FOR An exiremely mum lifetime
business, operate a collection “:m!%

e AT O
rite Cale i TRCUSE,
mqr own Flexible Molds, Stat-
Art Ooods, Noveltles, Artificial Mar-
hle huurln: ould Iﬂr‘hlﬂ- LII{.LEH-ELII'I
IJ‘I—

o, 3-M, Park

ET.*.R.T J\. noma b‘unlmu in spare time.
Make eXLTE MOOOF. rignce not cssen-
tial. Liternture l'ru. avel Int:rpﬂm "
P.0. Box 457, Reno,

MONEY By m.'l.l.l—ﬂ‘nl.rﬂ!me ut.li\'llhaﬂ..
Dime br magazines and fascinating
literature. Wr:&ht. 83-D Maple Avenue,

Irvington, N

HAWKINS L!BIi-Ber‘i‘lnﬂ Washington,
D, C., receives, reforwards, businesa, Dﬂ'
am.u.'l. mnil. §L00 monthly. No. Ta Ran-
dalph_Place,

DOLLARE In wour dn.ll.r mu.tL Btnrt
business of ¥our own. rita Vickers,

mﬁs—m Bellows, Akron. mm

T BTART Homs mall order business. Filly
firms offer mluﬂﬂ Lisg 258. Eoo, 33

Dexter Bldg..

$10,000 w:mw 'E:i.r making nnd selling

E from
zine, Alllance, Ohis. FPor-
‘Sehemer' 12 menths just

Y With a camera. Booklet

deseribing 100 munﬂm markets, 250,
Dip-La-Mat, 803 Oray. Eau Clairs, Wis
FROPITAGLE Homo-work, Particulnrs
free. Wooderaft Projects, 1320 Lindsay.
Cainesville, Texas

$50.00, $100.00 w.:mz Using sawdust,

Btamp A lnted, Clement, 80R Gors-
lina, ter, H. ¥.

LIQUID Marble—Colariul, glazed! lul'DM.
brush, sprnrl; E-‘-ummmﬂnn rubber-
lastic maolds., Partie froe. Il.uu:lel:-

ulars

w
HGHEWGRKERE = EH0,00, §T5,00
$100.00 n?em " o Manufaciire %.au;uﬂd
plastic Plagques, novelties, ¢ fur-
nish maeterial, molds, instructions, Som-
F!z woodeut casting, mold model with ii-
strated casting circular, ca I DEW
fMexible molds 25¢ poatpaid s L ol
Produets, 2110 Lawrence, Chicago.

““WHERE And how to ll:t. 120 one and
W\o in. r'dJcnIs formulns free. I W.
Mecks Pub Co,, Box 783, Weed, Calif,

mnﬁﬁiﬁiﬁt‘r Opparianily! Man-
ufscturing newest, unequaled neceasities.
Invesiment small, income grent, Millers'
Chemists, Tampa, Florida,
BELL By mail—Pariienlars free, Harry
Deam, 1838 Ave "L, Colveston, Texas.
PROFITABLE Mafl order information

hr stamped en co, 1554 Blerra
Lane, Stockt un E."Eﬁull'arq

MAERE Extra I'I'l'l:lIIfF at home, Tse FOUT
spare time, Liternture free  Write how,
Hodges, 321 E. 41st, Chicago, TIL

EITR.A mm—mnly mail R!!!ﬂt 1
E:Jtu“mﬂ Write Kats, 4254 N,

& H{}E-I‘ Read mall order magazines I'Dﬂ..
Armand Cartier, 6054 North, Pittsfield,
Mass,

" BRUSH Fla Hng cutiits connect to & bak-
tory, oo ianks Decessary. anﬂ- B3 alm-
ple qu-inuuhgmu upg:p mmn-

neoma plating autoparts, roam
tures, reflectors, mirrors, Cet free proof

nd partlculars that nuL you In & ?uiul
B'.I.I.Lﬂ.ﬂl of your own. Gunme Co.,
Ave. H Docatur, Tlincis.

WEBER Typewriter Mechanies School
Bimplified homestudy-repalring increms=-
Ing. Canton. Ohio,

PLASTEX Industries offers industrious
men AR cppertunity to start o business of
titiea, "JE.‘.?.*EEE“““’.'E""“‘ A o et
[ 4 *
ble imitation. Se m"t 81 mrtl-
cles, Rubber m d.l!. l!L'u.'nd.B
production.  Small Investment brings
returns. We

Ave.. New Yor

THTATUARY: Make nj Simnp
rocess. Make lndﬂm
L

.l E.rtlg'ﬂll :t.unku'
ooring In color. hi.u, mhm-

mane anu.h:url Write
ture Campo-Tex, m Bt. uuil

Hu
W where to obtaln r:l:nttll ?1.II|.I'

eup:llluul pl.rﬂﬂ.llll!l fros. Star Bervice.
Wlpnl:dntt.l. Ohia.

CHARTERS: Drllw-rr Ii-ﬂl'-. mmﬁll
free forma. Colonial
minzton. Del.

127 WAYS To make monesy, In home nr
office, business of your own,
gﬁs free. Elite Co,, 214 Grand BL. h‘u'

MONEYMAKING OFFORTUNITIES

SELL Serviee fag starm : big h,
enormous  demand. Ham
I'rﬂ' lﬁuﬂ' Fress, 8017-F Germlr.. Gicm

HELP Win the war first! TF
ou'll lke sl.l:-rm-]uz MiFTors, rulie: 1
Hng u.un chipped 'I.u.q
Ell Lht :-Lcu. Bprinkls, Pll.l.er,
[ erl.l:ru Indlane. - 0
T INCREASE E-pl.rul‘.:lnw munh m
iﬂtunmwzl ﬁﬂ- l 10e. 'N I.I.m:-lL
ng mAgazine. mpe-m'pr o
Ord. Mebraska,

PROFITABLE Homew I'.. Fascinntl
sample free, Woeodcraft, 1320 M:Es:;
CGainesville, Texms,

§1,00 WILL Start you as Fubﬂilhnr of 16
page mall order magazine, ete dé=

sent for 10c. Harper., 'mw u-ud.u:d..
Dalins, Texas.
MOLDMAKING—Plaster Castil Com-=
¥Ietu formiilas—1 Llastra ae,
deal Servics, RM-3. Park Ridge TI
I':' H.H Hmr evenings. copying and du-

plicating comie ecartoons for advertisers.
Adservice, Argyle, Wisconsin.

LM'HD'F‘A[.'I'EIRI.‘ W] I‘.hnut. m.lﬂl'lﬁ”
&,

ingredient  formulos
12 Hehool Ht.. C-'h.l.

r:nm:r.

INTERESTIN Eppurtunltr mendl
!Il!n:'. Hryanl s, Bn! 563 Denver, Cala,
EAL Cash Instead of fimsy promises|

Rmh dime for details Comme mi b
er Home Mail Order Plan. Martin,
Jefforson Ave., Bt Albans, W. Va,

MAKE Mone m 0 business of your own.
Hpﬂrn m' ful e nrticulars free.
1408 E, B:Irﬂ. Ave,, Denver, Colo
EARN Money at home) ﬂmn%l
Y"Home Worker Magazin telly
Sample, 35e. Siremore, Box 7, 4017 North
Kostner, Chicago.

POPULAR MECHANICS

T1-F




OPPOR’ 7 Plenty in my_book
10¢ coln. Spada Enterprises, 2I7 Front
8i., Hartford, Conn.

late, -copy, m rmﬁ;hnﬁnmpl;
;u.m Bamuel ‘25 Rodney, Buffalo, . ¥.

MDHEY Hakinr secrets that get the

of trade secrofls that

:’DIE. B-.'I'ld E ﬁ Lee, 3620 Merchandise
art, Chlcage.

Carrect methods (0 enrn money

by mail. “The Opporiunlst’”™ gives

ﬂuu mdtllruhw Copy 26c. Box 631,

BIG Money moking formulas. Send 25
cents eadn, will hrin{uruu money makers,

GIANT Ml.'lil Go; Mmi 13&!& Hlﬂllne 3:

Cﬂ:‘u mail free. Harvey Teeplo,
il Dcﬂll:a.rr Indiana.
Nt money  making

I!E‘?Fmﬂmen Hulle]:lhur: H.uumrllln !

LEARN H.nu.m:laﬂm s Remarkabie 'ﬂrl.l.s-
lesa healing. pulation., Mo w
ratus, L'Fnhni:lhnhlu a-imnl-itlta' and resu
Inexpensive correspondence cOUrse. Wnba
Metascionce, De Land. Ploride.

TMONBEY-MAKING Ideas. Latest books,
Catalog frce, Popular Mechanics Presas,
{C=41), 200 E. Ontario, Chicigo.

FORMULAS, PLANS, ETC.

ANALYSEIS, Duptmtlnu wnn.ntae._t
Valpable formulaz, Ananciaved
Chemists, I.nntma.mlu, Im:ltann.
"LUMINOUS FPaint'" shines in  dark.
Bu’ﬂ made. 100 other formulas,
all , Ideal Bervice, 303, Park Ridge, 11
MAERE Vanilla 40c gallon, formula §1,00
MoDanlel, 830 Euclid, Detrodt
MAKE Fust nﬂJ.ld.t products, ]i'n nu—-
o ot LY g nfoe 18, Patk :Ilbdn
Tee,
Illinols,
PGH.HUMH t money makers,
H. Tooker, 830-F m:ﬂl'.nut
Elmﬂtc—n Ohio.

000 FORMULAS,; M akers, 934
pge wolume, $1,75, Ideal ice, 179P,
E‘u.'rl: Ridge, 11l

110 BURE Winners formula book. New

real moncy makers, Bend Gbe. Lee, 3820
Merchandise Mart, Chicago,
PORMULAF Money-making appartinl-

. Posteard ‘urlnu you il:ﬂl.ﬂ inmr—
Eﬁgm Fairchild Company

AREAL Manufacturing formulas. Lists
free. Cummings, Chemist, Oordon Ave.,
Byracuse, M. ¥,

AUTHENTIC Formuinry 924 {il-
lu...mted: 10, mm:un:?mumm

&h mt’ 4 or COD. lfun;lsn Sai0),
talog Adams PRI,
Ehmtnut :H.I!:l., Mum_huull‘a.

CHEMIETRY Labaralory ap
chemicals for indostrial, =

and tus, t, M-43, Biological
By G 11ds Mt° Hope Ave. Roches-
Ler, Hew Fork,

HELF WANTED

ARMATURE Winder, All around experi-
enced motor-controller repair man. Es-
tablished 20 venrs. $1.25 an hour. Sleady
work. Hemry Hsall, 509 N. Wells 8t., Chi-
Lago.

WEAR Free dresses and earn up to 523
werkly demonstruting Iatest dresses in
your own home, Mo investment or experi=-
ence required. Give age, dress sizge, Fash-
jon Frocks, Desk 53140, t:lm:tnml!.i _ Ohio.

“TCALL On friends with greeting card ns-
sortments; Easter, birthday. other ocea-
sions, Personal stationery, gift wroppings.
Big profits, Experience UNDecessary.
Bamples on approvel. Wallace Hrown, 336
Fifth Avenue, !.'.I:pl: -34, New Yurl:

MAHKE Mongy sperc time with =r|!1.|.:nE
home blending I'_lt., "EW ldm—hiEhprl:ll'l.ta..
Sample 50c, D'Andre, 145-K North Clark,
Chicago.

SELL Dresses ab low prices! Hundrods
sensational bi.rn:m. Actual spmples irr't:.

Hend d'rl:uslz-l:. Harford, Dept, 5-38
Cincinnoti, Ohio,

WHRITE For frec [sbric samples Amez-
nproaf tablecloths. Clean with
damp cloth. Require no ironing. Beauti-
ful patterns, ik expensive, long wear-
itig, low priced. Commissions big. Also
cotplete dressa line, Melville Company.
Dep.. 3566, Clncinnati, Ohia.

Do %ﬂuﬁﬁié& ‘:%temr Job w:ltfh c‘ﬁd

v (2 m =
E':'m |i.|:t':Ir e lul;uh: &‘ﬂiﬁ?mfrhmmq
tions mmreﬂ and h ¢ for B
civil service job, t].l][l. Guidmw Berv-
bee, Crosby, Morth Dakota.

AGENTS WANTED
sensation. Bell fr].-:ndl

MONEY

SELL HBirthdn

and everyday greeti
cards. 4154 ™

fth Bl-ﬂ:ﬂ- _ FPhiladelphia,
MAGIC Shopping ba.s B-em Nike wild,

Magicully turns purse into roomy 111 :

bag. Handy, compact ﬂ-‘NIINH sen

trini. Kristee, 126, Akron.

BCIENTIFIC Hanu:m:t.urlng prncm
Bimplified] Profitable! Trade secretal
Fru ks l'.c-“ (0%, Lists free, Thermobwks,

Peorin -

HEI-L By 1] Bogks, novelties, bar=
Fains! Hig rafits! Paru-:tﬂ.arﬁ Ireel
Elfko, 438 North Wells. Chicago.

BCHOOL Benlors eell graduoation name
cards lo clissmates, commissions,
Bonuses, Free cards. Free samples. Ad-
dress Manheim Card, Manhelm, Penna,

BIG Maney laking orders: shirls, tes,
haosiery, nnderwear, pants, jackets, sweat-
ers, uniforms, cte, Sales equlpmcnl. free.
Experience unnecessary, Mimrod, 49323-AN
Lineoln. Chimlﬂ

BOHOOL Beniors—Eell America’s modat
buul;LIul dlatl.nntlwa

cards, Poaitively hi

tion name
commission.

Lioweat prices. Pres u.l:uplt kit. Print-
craft. 1433 E. Elm Strest, Seranton, Penna.
DON'T Buy razor blades until you get

our low whaolesale prices. Write, Tharp,
G614 Lexington, Cumberland, Md,

FOR Quick cash without canvasalng,
write, Terrill, B-2, Bognrd, Mo

“ELITE Collection contains 137 plans for
st OLo,Cutig o S B
gr‘l?utﬁvgt..Ncwt‘fur;.“ Vo

MAHKE §10-320 Daily =elling $10 Acci-
dent and Health £10,000 P'o]mg Renewals!
Leads] Universal Foliey, 1 Commerce
St Newark, M. J.

I WILL Cive you $5.00 worth full skza
ﬁuuh.zﬁ foods, groceries, soap. efe. Free

e P e
h:n.iby. Zanol, B818 Monmouth,
Cincinnati, Ohio,

WHOLEBALE Sources. 500,000 articles.

Free directory. Maywoode, 1133 Bromd-
wny. Mew York.
MAEE Money applying initials on auto-
mu-hl.lm. Also, sideline salesmen for short
decnl name plates. “Raleo,'” 1483
Wuhtnn:u:m Boxton, Mass,

nGENTﬂ Big line 1 Iud]. foad prod-
]J? ne including um

¥ uest fnmous oll £1.00 B
E‘E nﬁaqrn:"u En::lu I?:t started offer. ueﬂa Lu ;mca. nﬁ!‘ gﬁﬂ for big out-
ﬂedc nBEp' 3 Broadway, Do E ﬁi m'ﬂ with aJ.ll‘.. Ho-Ro-Co, 3737 Dodier,
#I’ 14 A
Sub- FREE w:m and our mmentmm

EXCELLENT E%imllm: sideline!
atantial profits! nes, 144-3% Toth Ave-

i, Flustuﬂ[. N

LUMIND Bint—FProfitable S0C Seiler,
Dartails, ‘?-"n.rd 'B'?I'.T Sayhrook. Connecticut,

BAGH. B l- simulated lu.th:r shoul=
der ELH? Erpose—A fents e %1,
Centro nuu!smnl 750 B Ou.a treet,

Mew York City

mukes fAavors, lotions
uets, labels, bottles llum“ l:.‘mtlm
E-20030 Russell, Detroit.

rica’s largest.,

cards., Ame
b G T L T
Box T45-PM. Pittsburgh. Penna. e

RMULAS — Latur., best.  Anmbysts,

L‘.hrutur: freq. Belfort, Enginecring
Building, Chicago.
c Pm‘mulu. Make own hand
ete.  Instrue-
tion bookle tﬂh Pnpun:r echanics Press,
{0-43), 200 E, Ontarlo, Chicaga.

CHEMISTRY

EXCELLENT Emulsions Instantly, at o
o's siroke—with the Jubflee Emi-
gifier. Mo fallures, Do & uaﬂun. when
i lent ratio is sou Saves time,
A Small, compact, powerful,
Easy to :rpu-m and to clmn_ Bulitable
for expariments, test samples, amall-bateh
rndwunh £3.50, Hnrw!-'bnc guarantes,
nid for free rda. Inbernational
ﬂmnhlﬂ-ﬂm !ll:lgarsurrnl Court, Chicago,

WIHH’& Hew Iden Hdme Labor

ture mn rouI a1
Winn Co., Dept. &{.3}, 124 %d Et.
New York

FREE Du.l:l.tw C‘I:r:antr',l'. mineralogy,
biolagy, micrascopes, Tracey
uburamui. Evanston. THmgis.

FREE Chemical catalogue. Enclose 3¢
lhq:u. Greenwood, 398 Broadway, New
ork.

mmmav Bupplies at whnlﬁnla

rices: Chemistry, bi « i t Cata-
10e, National Scientl

N‘urth Ave., Chicagn, I‘.:I!a'hilnshu! 18408,

HF‘EGITEGBU‘D?I Far guick chemical
Eg]llnnll- 53,00, Eotting Sons. Compbell,
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EASY Maney daily, Take orders scnsa-
faant. "Brie 3‘"’“51“ "I"‘E?”" Bt T00%
men ends buy guickly.
frul'lh. Birth Eﬂ-&c aby congratula-

a.ss-nnmen En.mnma af approval,
hrﬂ:lnl nﬂm’ Elmlrn Greeting Card Co.,

GHMII"IDN Bc]t- pample 25e,
Uan Je. Leathereraft, 844

informa-
W. Baltimare,

&GEN"[“E-—-MIJ Profit o af
letters; stores lﬁﬂ m‘ﬂ%nﬁ‘c‘ o
H:w.lllu Lotter Co., 438-B North -cﬂ.rk,
Chiciga,
UEB‘D Men's shoes 14c, hats 12e, pants
dresses 1, w!ntﬂ' mt.: e,

E—"u" Hmcvnlf hit;gﬁu.

ACENTS: Btamping names on NEI!E-
key protectors. Bnmn!u check with
name, address, 3Se. Blamping oy l:
Emblem eheeks, check-Toba, name plates,
Hnn Mfg. Co., 303 Degraw St., Brooklyn,

LU

DO You want agents for your prooosi-
tion? Your ad in this space will place vour
message before hundreds of men ktna
fest-selling products, My folder “'How to
Becure Agents,' |5 filled with oroof, T'l
wladly send you a eony free. P, W. Johb-
son, Manager Clussified Advertlsing. Pop-
g{ar élﬂecm.mm Magazine, 200 E, Qutario

Baltimore, Md
“HHAVE With almost feather-like touch:
ettachment for any 3-edge safety nu

demonstrating  outfit 10 d'jq.-:
Mili_*{ﬂ_ﬂh_l&h_..t‘mumm Ohio.
GENTE—Whirlwind profit unpmtunl-
g Pinest silk Mylon, and R-nfun husl.n
ig selection, Very Intest styles
ors. Replacement guaranies, m.lr mm
hose {ree wlth luﬁ outflt, ush hose
sipe, name Hknit, ﬂn‘Pb DE-37,
Grnenne:ld Dhln
‘BELL Miniature Bibles, Large profit.
San]t free. H. Tooker, 630-KE Chestout,
ltan, Ohig,
IF You are ambitious vou can make
F‘md money with a Rawlelgh route, We
t]:l'-l you geb ahrl'.ad.. Nn o nenne need-
Blart. 8§ .IEJ'LL :nl;u],
W!I‘:It.a HRawlelgh Co., Hn.'l C 2 PP
port. TIL
omery. Wit :L‘li.:?:’““.:"‘”m‘;i“'
samples, Odd cards 2¥he.  Birthd all
m:u.'aalm: grecting card n:am:l'.m.cnh a r;. g,
Cards for boys in service. Special offer,
New Ehilnhd Art, Morth Abtnzr.w.l F—SH,

HIGH-GRADE SALESMEN

ADVERTISING Book matches—World's
largest “‘direct selling™ book mateh fag-
tory offers advance cash enrnings calling
on every type of business, Men or women,
Experience unnecessary, Pull, part time.
prices. High quality. Quick deliv-
eries, Powerful plinn'ur.' display. Special
degigns for army camp and noval stations,

Repents.  Froe kit, instructions. Mateh
EI:ﬁ, ‘gtr! America, 3433 West 48th PL,

HEJ'J.[}Y'TIED
Making mone mumen since
1934, miple dbe, write Sip-On Neckwear,
425 Markel, Philadelphia, Ponni.

Hecklies, Big

profita.
for our

SALESMEN, Contact loeal furnitore,
ft stores, Pramed pictures, ph
Zumpano, Chrystle 8t.,

rames, N
York City. e
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BIO Commissions—selling to stores cel-

lulodd cing tickets, metal shell mould-
Ing. 0 Festaurants, mMent oOvers, ﬁ]ﬂ.
£ Pricing . Press. 24 White St New

ADVERTISING Hook matches. Amer-
lea's largest manufacturer of union label
bogk meiches, Fast selling line. Large
salez producing kit Sample matches.
Complete cut catalog, 17 eolor combina-
tions makes gelling cany, Commission in
advanes, Buperiar Mateh Company, T530
Brwnwuud Dwept. M-3, Chicago.

Nnmﬁlnw. glu.na. signs, Sample
{your name) G0c. Lawson, 1206 Enst Znd,
Austin, Texas.

ALL-QUT Salesmen wanted. Mo car
nesded. Bell essentinl industrics n prod=
uct whlt:h replaces urgently needed war
materinls, Hao Eeim“’ restrictions. De-
mand heavy. fore war oyur splesmen
earncd up £5.000 per vear, War time
mn-lm u-uhatan’-l.nllhfms.ter In 1941

A his carnings to

14, 331.22 Alberta Cl.!-.u. jumped up to
0, m.m, o H. Li hb?. 4 nowW man, re-
ed ' 58,904,78; &, L, Hichards mado
$7T.025.04 more than last year, {These are
sworn statements.) No order tonkers or
high-powered promoters wanted. We're
Iooking for atraightforward, eapable sales-
maen, althwﬂ: experience this lUne unnsc-

EEELTE, rmall outll q.uallﬂca.-
tlona., Bnlemnm:, BL%
Worth, Texas.

R-EI”HHENT America’s greatest pro-
ducer of union Inbel calendars, business
stationery, price markers, ete, for every
retailer. ot prices that defy any and all
competition, No priorities, No tntiup.ln.'.
BI! comm. Dutflt free. Natiananl Press,
545 Randolph, Chicago,

ﬂALEﬂL':ﬁL g% ve real mme_\r mn.'u
OpPEning. u I'I.l
firm, % * Bm: ‘H!I

Brni!:rmrr.-

HRH‘ Hun.u:r in ¥our soare time tl.kln:
subseriptions ta Popular Mechanles,
limited possibilities. every family acrma.-
peck. Easy to sell. Bonus paid in addition

to liberal commizssion. Send posteard for
mruur detafls today, Circulation Dept.,
FPopular Mechanics Magazine, 200 E. On-
tario Bt,. Chicagn,

EDUCATIONAL AND INSTRUCTION

"HOW To Break and Traln Horses''—
A book every :'l:rmu-r and horseman ahould

have. 1: i8 free; no obligation mmnu-
nddress mrIv ool of Horsemnns)
D!pt.. 1103, Plensant Hill, Ohio. i
LEARN The blacksmith's bem ring
method. Learn huw to draw and hold the
colors, chyrt ht bonklnt tpald &be.
Bmith, tmore Laka,

Michigan.

ING—Eleotric are. Learn nrofit-
able trade guickly through aotunl prac-
tiee. Individual welder [nstruction at
bare cost of materials, partlculars
free. Valusble welding lessons book 50c.
Hobart  Welding Behool, Bax M-2303,
Tr“' u‘hln s m

NEW Writers wanted (o re-write jdens
in papers, magnzines, Splendid
o tumd to “break intoe" prnntahlp
wring feld. Rush teard for free de-
tails. Comfort Wrlter's Service, Dept
FL-149, Bt. Louls, Mo,

DRAFTING Course §1 complete! Trig-
onomet :I. ﬂdeE rule §1. Ingulre Giles,
Dept, P 1326_Myers, Burbank, Callf.

PREE—A :mp[m LOS, lesson prm-
phiet on shop practicel Unuwsual money-
making opporfunities in  this booming
Neld today. Experience, first-hand, the
thrill and satisfaction of mastering a first
step Lo aucoess.  International pand-
ence Gehools, Box 5658-J, Scranton, Pa,

PRACTIOAL Semilechiileal home study
bwk.l. Fully illustrated. Many sublects.
Nebru catalogue [ree. Lumeo, Eimball,

RENT I'..Itﬂt- technical books. TLowesb
ribes, Chhluiu-r [ree. Merriti, Box 655,
Bpringfeld, i

DRUNEENNESS Is a disense which re-
sponds to treatment. Medical skill plos
human Enthr prove suoceauul with

TUE CAECS. YELrS € ri-
ence, Write for free bm-'lt.l.e’t P. M, HNel-
son, The Eeeler Institute, Dwight, il

FREE Paintl lessans. Plague, book-
ends, statues, rite Buwermm: Arts,
iDﬂ_ﬁut 1 5t.. Dayton, Ohlo

COLORFUL Maste m “eharts—Ana-
hm!ni“phydl:ul.. radium,

MAIL Order advertlsing sxn:h:lintu\.
. ITIRA Madison Ave, New

;34 Words, 1459 newspn-
pers, $6.00. Lists free. Advertising Bu-
reau, 4515-0 Cottage Grove. Chic
FREE—New Advortisers Rate Oulde, 44
E.H Brown AGrecisiag Asence. et
chandise Mart, chtm :

“Amazin

~ FREE— E ew Book"—"Proflts
From Classified A 1.'|:rl.l.ﬂng * Tells how
and what to advertise, Be sure to read
this book before you invest ome cent in
advertising, Remember—it's freol Write
for your now, P, W. Johnson, Classi-
fied Advertising M wr, 200 East Omn-
tarlo Btreel, Chicagn, Illinois.

BUSINESS BERVICE

Prizms,
oW Age L‘umpnn;r. 5013 S4th, San
al Pevchaology

Francisco, Calll.
BECOME A Doator

(Ps. D.) Teach secret of contentment,

hﬂu@.inﬂnllezﬂzﬁ Fﬁ%}ﬂﬂw Trulth, 20-B

East Jackson, Chicago.

“SLIDE Rule B:ImEII:ﬁ a5 ) ol

s e P $1.00.  Copyright
unim Py WAL
..min E. Gurrits, 517 N. Durkee, Appie-

TH'EH trrﬂsskmntahm'bmmod
arithmetic wsed by the world's foremost
experts. Complete course send 5100,
Gunranieed. Lee, 3620 Merchandise Mart,
Chicago,

HOME Study ocourse, deuigless theripy,
Freo literature. Inst. of Drugless Ther-
BpY, Tama, Jown.

tlawriizﬂﬂ_ﬂumlr EH‘!-'&I;E Wn!ﬂull.nn.
i ves, relorwar eu.
$3. N'D\. Fﬁn

OO vl 1%,
oiph Place. -
CHICAGD Mall address: $1 inonthiy—
RH?H\"LD.I rﬂnmuﬂlnw your businsss,
l:erﬂ:l ral, 30 West Wash-
{hu.blhhud e

DUFLICATORS,
OFFICE DEVICES

TYPEWRITERS, Adder, mlmmph
multigranh. nodressoRranh. d for free
lists of machines 'I‘.hl-l- will h:ln you_mt
half price. Frultt, 38 Prultt Blde., Ohi-
[=RieiN

10" De luxe slide rule only
40c postpaid Complete with 32 page In-
struction book., Better rule with magnify-
ing Indleator only S50c. War stamps or

ns. Rush order today! Franklin -
uets, 260 C Maple Grove. Ft. Wayne, Ind,
BECRET Investigation, Experience un-
necessary. Detective  partl fros,
Deorge gner. M-2640 Hrmdm N. Y.

BECOME Finance man. :I'artlmu.r;
free. HNebraska Pinance Co.. Lincoln,
Hebraska.
kev  Bting, cie.  $1.00 propaid.” Loc:
ham l:.‘zgiﬂlm TEXRE.

CLINICAL Ll-bﬂl‘l'lﬂrl' technie taught in

Bl IR

free, E'Im
LEH.RH Telmnphrl Bplendid opportu-
nities now prevall, All expenses low. Cat-
alog Iree. Institute, Depl. M, Val-
paraiso, Indisnn.
RADIO Enginecring, broadcasting, avia-
tion and e radio, .sr.rwu:lnu. marine
tu : t thorough
Tee,

ghly,
aw. D
Imﬂtur Deyr. R, '\l'ilpll’n!“l. Ind, gt
SHOP Notes for 1843, 2 pages of time
and labor-sav ideas for shop mem,
handymen. 5be, Populnr Mechanics Press,
(O-44), 200 E. Cmtario, Chicago,

CARTOONING, COMMERCIAL ART,
SHOWCARD WRITING, SIGN PAINTING

El!l.El:L1 N Mone!
[
R?d-!:rniee
CHALEK Tallr_-._ IAI.III! praduc
£1.00, UI.I‘I.!J 1Ge, Bald: P Eu?_
ist, Oshkosh onsin,
CARTOONING Course — 3 lessons — @
bockleta—818  [Mustrations. B0,
Templeton Studios, Elgin, Tilinoks,
CARTOONING :—30 (llnstrated
lessons, over 500 sketches, §1,00 postpaid.
Montes Studio, Box 501, Pasadensa, Calif.

evonings, copying and du-
ci:rtwm Iurh_a vertigers,

ADVERTISING AGENCIES, LETTER
WREITERS, FOR ADVEETISERS

EARN Certlfied QGropho-Annlvst degres
In amazing new a-:ll:nl::n Btudenta report
mrnl:hn‘. lllﬁ to $1.00 an hour spare time,

Iy full time, Graduates in em=-
p]o:rment ind erodit agencies, poliee de-
partments, hotels, theatern. department
stores, oourts, dottor's offices, privale
practice.  Free placement servies, 3,000
Eurd.l-lll}llllﬂutnted lesson free. Afga, Linn

PEYCHOLOGY ‘Teaches about mlnd
Bio-Peychology teaches about power
mind over body. Why not learn to
;uweru of your subconscious nuu.d? .Elt.ud:r

den your education. Invest in your-
What other 1nﬂmimmh can ir.luld
l.l:.er refurne® Wl Den-rtmen
'nylor School of E!u—Pﬂr\c logy, Chat=
tanooga, Tennesses,
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MAIL Order sales skyrocketing, Cash
producing ads, leiters, folders, ete., pre-

pared, m rm].len lowest rates, Free
rw:lurh anal Van De Mark, Times
tar Tower, Cjutlh nati,

REACH 10,000 Collectors, 25 words clnss-
ifted !l.ﬂﬂ. "ﬂnllb:tur-Dtnl:r-Trld-:r
M " La Porte, Ind.

.i.D'E"ERTIEE Prﬂﬂl:nlﬂr $16  reaches
5,000.000 Bunday newspaper renders with
H-word ad, MNews par. magaeine, mail-
Ing-list ratebook, Chicngo Advertis-
ing Agency, 20-FA 'WH.t Jackson, Chicnga,

ADVERTIBING Placed all ma nEs,
newspapers U.5.A., Oanada. Low rates,
Free service, b-page ca froe. Baker

Madisan,

Adwertising Agoncy, A-1B8 W.
Chicago.

RUBBER ETAMFE AND OFFICE
SUFFLIES

3 LINES ZI0e, Signatures $1.50. 500
printed statements or envelopes, $1.50,
postpaid.  Stamprite, Wauwatosa, Wis.

= e —

ENOB Handle, cushioned, 2 lines 30e,

3—40c., Stamp Works, Centerport, M. ¥,

SUPERIOR: Cushioned, indexed, throe

limes 35¢, four B0e. Signatures $1.50, Slo-
cum, Bl4 . Peorin, Ilinals,

PRINTING, MULTIGEAPHING. MIMED-
GHAFHING, GUMMED LABELS

BPECL Bervicemen stationery—100
lzlttrhﬂdh with name nnd insignia, 100
envolopes, §1 postpald  Reasonable estis
mates all types business, porsonal station-
ery. Bamples, FPencraft, Grand Gorge,

5.000 3x8 CIRCULARS £1.75; 6xB, $8 50
Prepald. Bamples and copy Bystem Maga-
wne, I-tl-'mF. Clarence Herr. Printshop,
Bheridan, Pennp

500 PRINTED Letterhends and Envu!lcrpu,
20 Ib, white bond, - 82365 prepaid,
'pnlu free. Quiz Print, Ord He‘bruu
5. ’I'hr-runn:t 12, ﬂ‘-i. ﬁ-lll

Samples,

k.l.llﬂﬂ ELHUD.

Inhomao,

l‘.lE—B K11
hnnds 145
Goookt

HAMMERMILL  Latter-
envalopes, 4 lines, both §L335,
J0IPM, Hornandoe, MMiss. 00
1[!& l‘ 11 BOND Letterheads and 100
. $L.00 tpaid. Bennevilla,

lﬂ' sevelt, CARO,

LEI'I'EREE!L And 500 envelopes,
Dlﬂuvir[ Printing. 5233 Cleveland,

G00
$4.25,
Ennsas

CENTRAL West antr-n-—-—-lndl:hg mail=
order printers and moilecs—3126 Jack=
son,_Chicago,
THE R0 kage—200 personml
Ietlerhen.dn Gixd oo mwimu—?
?!d §1.00, Bay Speclally Service, 1009
Henry, Deteolt, Michigan,
ED‘I..I::IEE!.B er.tl.nn kits, T0 shﬂuh 60

ennlwnsﬁ L6, Samples, M-M
Printing, West F'ru.r.lﬂnrt I,

QUALITY reasonable prices.

5n Tres, P\tﬂnfﬂ.l. Press, Lognnton,
Pentaylvania. =

100 Blhxii LB..'I.‘TIIRI-!’.E.&DE 166 615 En-
vdmﬂl ;l!‘lnl.cd Dmtﬂld 5100, puaranieed
ork, EETV MeConnells Pross,
-l-I.I Hl:h l.'_l':ll.h:rL hnnv!l!: INinaks,

“HE'..L]NG Printing by Mall""—Free to
rinters. 68 now ldeas, Press, Box B62-PM,
rllnm. Alnbama

Printing. estimates -
Mmln Prm Old Bridge, N I
BPECIAL 500 8ltxll Letterheads, 500
594 anw! heavy white stock,
354} Buttler, P.O. Bax 54,

N’apu. Calif.

POPULAR MECHANICS

QUA
guest,




500 LETTERHEADS And 500 envelopes,
£2.75. Reynolds" Print. Pfafftown, N. O,

100 EAE'E'—E'&I&‘& Bond Iettsrh{:i{h
63, envelopes, $1. Modern Print. Box
34, Hyattswille, !I-l-lr:.'hhl:l. y

PERSONAL Slalionery—200 6x7 bond
letterhends, 1000 83 envelopes, three or
four lines L:Embed.. um propoid.  Hhirk,
Printer,

10010 LETTEELEEADH And envelo
thl'.m, Folder. Davls Press, Websier

Muss.

500 Elzril B BORD L Leueru.em and &0
i1y White Wove envel match print-
ed to your cl;rp;u §3.70. Jnt:k' Printing
Hervice, rnpqu'r.u.n Blatian,
Las ’*W"" Californin.

TIRST Wuallty printing—Feasonabie,
Bamples, ‘Tremster Printing Serviee, Mil-
roy, FPennsylvanis.

RAPHING—Letlers, Frt:ethu,
formulns, instroctions. Lowest  prices,

Lem's Letter Shop, 6710 Stanton, Detroit,
500 ELEGANT Envelops slips, £3.76;
posteards, $8.75; 6x9 circulars, ﬁ.!s. All
printing low prices. Somples.  Goodprink,
Harrisonbure, Va.
BPECIAL! 200 Bond letterbeads, envae-

lopes, Ao, -Twnh Johnson, 1382 Fifth
Ave., New York City.

500 23321y FOUR Line gummed stickers,
e, Morite Printery. Saginaw. Mich,

'WAHT'ED Printing af all kinds by thao-
of our renders, Your md In this
ﬁaue will bring you some nles orders.
clﬂlﬁnm; d l:—miumﬁn e W'R'jmuuthﬂ?ﬁ
& L 1 n T, 3

200 Enst Omntario Bl.ri-ﬂ. [mtfé.:a

FOR INVENTORES

IJ'i'.I'ENmF.E: Take first step toward
nﬁr our inventiop—without obli-
unm rite for free “Hecord of Inven-
ion™ form for establishing date of inven-
tion, lnd free “Poient Guide for the In-

vental u:u.Ln: about confidentinl search
a.nn'm:. how scll and market inven-
tlun-'l. dum

s nl convenlent payment plen,
for frec “Potent Guide'™ nngd
"Remrd of Invention'' form. Clarence A,
O'Bricn & Harvey Jacobson, Hegistered
Patent Attorneys, 31A-C Adoms Building,
Washinglon, =8

INY —Take prompt steps Lo pro-
tect your inventlon. Delays are dangerous,
Giet new free book, “'Protect. Finance and
Bell Your Invention” and “Invention

Record” form.  Preliminary  inlormation
free.  Reasoneble  fees, {-‘ansl::munu.s
connsel, puyment plon, Lenrn how

tﬂ Iilll}m and scll your J.nwnhm:

5 today. McMorrow & HBe A~
l-ml'eﬂ Pn.lem Mtumnﬂ:. l:!'l-H. Allm.‘ Bulld-
ing, Washingten, D. €.

PATENT Your idea! Write Immediately
for two fres illustrated books, *“‘Patent
Protection' n::d “When and How to Bell
an Invention'' 68 ol 'L'u]lrﬂ.hll: in-
formation for Inventors. MNo RaLlon.
Address: Vietor J Ewnns & cu TJZ—G
Merlin Bldg,, Wishington, 1, Q.

INVENTORS: MNew military and com-
mercinl  inventions  urgently Ilbt'dﬂl by
manufscturers.  Write for particulars,
Ch Institute, Dept. 4-4, Washing-
Idli. D¢

ASH For practical ideas and inventions,
AB-0441 Plensant. Chicago,

'.'-Ir Hall.

FRINTING OUTFITS AND SUFPLIES
WE Defy any duplicator to bent Screen-

BELL Your natent through a small elass-
ified ud in Popular Mechanies. Many In-
ventors have found buvers in this way.
:'u!l. me for proaf—1"11 EIRJ;'L“" eend it to you.

O-Press, ces written lettern
“R“ " 'W. Johnson. Ma Classified Adver-
Balflongs. Brintine.  Lettersize £2.00 com- | i, 300 B, Gntano St.. Chicao.

PRINT ¥Your own cards, stationery, cir-

n.lls furnished. Print for others, irg?Ju
Junior Lt #8,25 senior outfits
I‘H‘-I' Dcﬂnul.h ree, Eelsey, Ing, T-11,

Zﬂﬂ.ﬂﬂ.ﬁﬂi’ﬂ- — Presses,

Lype.  supnlies.
ﬂ:nﬂiumn.m : otidge

Harvard. Cambridge,

" UEED Presses tﬂ:l!-1 supolies. Lists 3e
Turnbaugh Bervi . Penna.
PATENT ATTORNEYS

INVENTORS: Take first stop Loward

"“‘““”"“E,rfm invention—without obll-

on'' form :ur!garl:ngml;llmﬂ ff linwm—

ng da nven-

um. ‘We plso se free—40 page book,

“Palent ﬂllld! I'nr the I.nun!m:"al.clllng

about eonfidential search servies: how to

SRS e oo Siplh oo

T

Patent Guide” ond “'Record o

tion" form today.
and Harvey Jacobson, Regls

fﬂtg:cﬁ J1B-C .-'idl-rnu Building, Wash-

P.H.TEI'ITB Becured, Two valunble book-
lets, “*Patent Protection' and “When and
How Lo Sell an Inventlon.” together with
valuable “Evidence of Inventon'' form
sent free, Write immedialely to experi-
eneed patent counselors, Vietor J. Evana
& Co, 131 C Merlin Bldg.. Washington,

D o

T OINVENTOR'S Guide.” 100 mechasical
movements, free: advises on  patenting,
selling inventions, Fronk W, Ledermann,
164 Nnasau Street, New Yark,

PATENTG—Trade marks, Preliminary
mdvice, book and disclosure form free, Per-
sonal service. Itving L. MeCathran, 316
MeLachlen B mshington, D, :
Reglstered Patent Albuu"n.e

1 sm FPalents, m-t-‘hl.lsh{:d in 1500,
Charles Beott, TTIPM Garson Ave,
Ruchwlgr._ﬂ. X.

PATERTE. IProtecl vour iden by secur-
Ing fres “'Proof of Invention'' folder. Ex-

tional personal  service. i:st.ubiLsht'd
l E. E. Vrooman, 871 Woodard Bldg.,
hlm . D 0.

L P, Rﬂ. DOLPFH. 302-B  Calumblan
Bldg., Wnshington, D, ©. Low cost, Book
and !n!‘nrmttlan Ites,

I Before disclosing your in-
venlion Lo anyone gend for form “Evidence
ucr;:lummum“' “Er.'ncﬂulu af Gnv:rnﬂmnt
an tarneys’

Bent 1 Lancaster, Allwine & Hunm::m
111 Hnmm Bullding. Washington, D. C.
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INVENTIONGE WANTED

INVENTIONS Needed now. Money mak=
ing possibilitics onlimited, 100 bdens
for you to work with lor only Hen-

nedy, 1730 Stewart, Kansss Clty, Kansas,
IWEN‘I"{-CIHE H:B.'!E o patent-
| Metaders o Wast

deas?
4ind, New Ym‘k
INVENTORE: Have you n sound, prac-
tical Invention for aué‘ patented :rrmun-
patented? 11 n-:l write Chartered Institute
al A.mr.rttlﬂ Inventors, Dept 4-D. Wash-
ington, D .
CAEH Far Invenlions, patented, unpat-
ented.  Mr. Ball, A-8441 Pleasant, Chi-
CRED.

WANTED—Meritorious tented, un=
alented Inventions. Booklet. HI'E!‘EI‘.I.(:E'.!-

MODEL Rallroad shop. Big e
complete catalog 10c, Depl, PM, I:Ir.mufl
New Jersey.

SHIF Model kits and fittings. {!umpl-el.c
line Fisher mode]l yacht equipment.
Boucher, Fisher, :H.a.r!ne Made |.r.d Idnl.]
kits, Nitings and blueprints &t
!:lrlt:l.. Most complete stock in Nu'l‘ Eng-

d. James Blss & OCo,. Inc., 230 State
Etreet, Boston, Massachusetts.

HOME CREAFTSEMEN

MAHE Your own smoking pipes. Hriar
plpe blocks J0e. Btems 158 éach, Michel-
son & Bternberg, Inc.. 116 Broad Street,
Mew York Oy,

16 PULL Hize what-not n-nt.tm‘ns !5¢:'
lnwn ofnament patberns ',15:: Eht.

Bervice, MES1 Rallroad Ave,,
MAKE mulutemﬂ tm' “Turniture. Send

Hebr,

100 for overstuffed chair kit; instruc-

Dhl.llf-ﬁ Bryant, 986 W. Broad, Columbags,
o,

EQUAREKMNOTTERS] Make belts, hand-
bags. ete. Quality cord samples with cat-
plog, free. Beginners book, catulog and
samples 10c. Special!  Regular $1 book
with G0g beginners outfit, ell for 81, P. G,
Herwig Co., Dept, J=-38, 1Z1 Sands BL,
Brooklyn, M. Y.

OET Frea leathercraft Instrustion II.Il'I—
philets, prices of leathers, tools. prolec
Fascinating hnhhi l!l.kl.' bBeautiful li[ls.
L&nu‘mr snmples be. r & Cwnunnr.
1538 Crosty, Dept. 3F, I::hlmo Tllinais

l.l'..kE_E.‘ Telescopes,  microscopes, cam-
erad, magnifiers, Trifling cost. Jamer,
Manorville, M. Y.

LEATHERCRAFTEMEN: Send 1oc for
new handbook snd cntnlogue of tools and
supplies, E. A Bwest Com G
Leathercraft Division A—'E'T 1
Bireet, Binghamton, N, ¥,

THE New Shebel Baw Filer produces
eaws that have no . Send for full in-
formation. A. P. Ghebel, T30 8. Ind St,
Milwnnkes, Wis,

28 LAWN Oroanment patierns 25c. Other

mtterns; 15" X" high; Dutch girl, Du

¥, mpirate, bull terrier. Mexicean girl,
Mexienn boy, dwarf. penguin, flower girl,
lle ench: T for 25¢. 25 novelty patterns
0e. Al 63 full size patterns 51.00 past-

d¢ Strother, Box 383-EJ, DBelington,

. Va.

008 TELUHOW Plans tell homeworkers

ine..
State

ﬂ.bcuut. building 1000 pr List 1Dc.
C. King, E. Kingston, ﬁ #cm
CATALOG—PFatlerns plywood noveltles,
lawn ornaments, silhowettes, letters and
numerals.  De transfers, handy hand
tools, new power sander. er lnes. 500

articles fAnely lllustrated. Write today.
Wo-Met Shop, Ashburm, Gueargla.

ree,  Inwention Heporter, SB-11236 So.

Fairfield., Chicago. WATCHES, OLD GOLD, JEWELRY, ETC.
FOUR Ad In this space will bring amni-

ink results, I'll prove it to vou. Write at DIAMONDS, Ot goid wanted. Highest

woce for intgmunt Infermation. P, W,
%r;]lﬂ-::;n Hoam 300, 200 Enst Ontarie St

FATENTE FOR SALE

H"EW P]n.ne spolier visors, Adjustable
as lasses. Pat. nding,  Ivan
E-v-hm!d , 31 Ave., umbus, Mebr.

Dr, White,

S o e Sl
Lawrence Hotel, Jackson, hiiss,

1 WANT T'o send you proof of the won-
derful pulling power of Pooular Mechanies
BMugazine's classificd papes. What's vour
nropasition? Write me today. F. W, Johne-
aof., Mandiger Classifed Advertising, 200
E. Ontario 8t.. Chicage. I

MANUFACTURING

MODELE—8mall Jot manufacturing.
Metals, plastics, ete. Milburn, Burlington,
Kentucky,

MODELS AND MODEL SUFFLIES

L'ATALOG o Engines. model ralliroad
ppliea, 35¢c refunded Heowardeo, AZMIT
HurL'h. Ashland, Chicago,

BHIP Models and wacht supplies com-
E:.Ebe. Large 58 Pﬂ ¢ calalogue 16c.  Eill
ild’s, 610 East 11 5t.. New York City.
RAILWAY Models, complete line in-
gﬁmuve catalogs O nun%ﬂléz m;:_i

pages ers
Erie, Milwsukee, Wi

15c.
sconsin.

Ennm pold.  Write Nebraske Finance Co.,
irweoln, Mebruska,

 AGATES, Woods, jaspors. ote. HBishops
Apate Shop, North Ennh.evi!l!le. Wash.

mw.ilTCEEB hrl:;fd tug&i jewglnr. dia-
Box 1040, e icagn. i £

HIGHEST Frices for old gold—Mall your
teeth., watehes, Sewelry, 10056 full cash
value mailed day shinment received. Sat-
Isfaction muncanteed or articles r:h:u:rhm!
returned. Information {ree. cawo Qal
Bmelting Company, 3J00-P Gh.nmp]lJ.n.
Bnilding. Chiraro.

OOLD £35.00 OQOunes, Mail ald eold
teeth, dimmonds, jcw:l.rr. watches, He=

oeive cash h; return  mail, Entlsfl.cl:lnn
aranteed. Free information. Dr. Wets-
re's Gold Refinmng Gnmmml 1H00-0

Henpepdn, Minneapalis, Mi
WANTED—MISCELLANEQUS

MANY Hundreds of dollars ma%hh!- hid-
den I vour attic or bosement al voul
moy conslder worthless, may be & treasuro
fh.-HL et ensh for old bills. buttens,

Programs, pictures, coins, stamps,
treth. old gold. letters, thimbles, posts
mark: ordinory paintings, dishes

duusg'nh indi 1 -
+ REs. Indlam rellcs, E"WE nrm EpeT

taclen, walc IMILEIEI e,
[nstruments. sl"l madels. n[{l gtones, olbd
entalogs, inventions, tools and h unl‘]

of other items, Don't throw away a thing
until you get our intest guide. Write to-
day without obliention. Monnrck Prosd-
ucts, 2240 Sputh Calumet, Chicago,

45A



WE Require mercary for war orders, .ﬁTHLE'I‘H 8 Fool sufferers—Learn how FREE: Catalog af specially selected, In-
any quantity, condition, £1.55 per 1b, Pay- and many others gol rid of athlete's teresting mnd useful low-priced jm
ment alrmailed upen receipt of material. tu:ll:uL Bend S0e. R,et,r.u. 1912E Atlantie 8t., | Send for r copy today! E. Minnisk

n Smelting Company, Boston, Mass, | Philadelphis, Penna. Company, Timberville, Va

MERCURY (Quicksllver) 51.50 per = TATTOO Outfits 81.50 up, Write todny.
iml.md:. Westorn Metal Co., Bloomington, MISCELLANEQUS Zois Biudio, T35 Lesley, Rockford, Ilinots.
1linais. LOCATING Underground oil _deposits

cntific  instruments, Gordon's, 162-PB

WE Eu:.r arlu-r- uie-nr.:lﬁe rlhumsrnnhl.l:.

8 =14

CASH For used optical. mechanical, scl- ?fﬁf,"'u,ﬂ“m'ﬂﬁm”“““ L
15 pt. cans equivalent to 1.y gals, This

Mudison, Chicago. E{unt is the product of ome of Ameriea’s
cgest puint factories and is brand new,

guuiranteed paint. Express shipments only. | ST,
ﬂnlnt Bhack, 201 Central Ave,, Newark, L1l

for oll wells and structures, Price £3,
Chins, Bohm, Du Hols, Nebr,

__ANY Question nnswered. Where? Why?
How? What? Any subject, Simple ones
three dny service §l. Researcher, 4107TH
Chicagoe,

HEATING Costs cut 80% ! Cuaranteed,

nssarted colors. 14-

offlco, lewelry, “'Anything.”

Juskles .]'uh lQI.'I Horth Wells, Chicago.
H‘E:HCU'R? 1Qu|l:k,sl.iv=rl. tungsten =

malybdenum, cadmium, high spaed lmi

ateel, biamuth,

purchased in any quantity.
Write for quotations,

Motallurgienl Prod-

WALLPFAPER Estimatling book will help
¥ou seve money when repapering—ai0 dif-
[epent room sizes, Bl

Bworn statement, cirenlars 10c. Rozens
ewoig, RR-10-A-3, Cincinnati,
RECEIVE Oigantiec malls, magazines,

uml];uld_ Hnmd;

uats Co., 25tk and Moore Sts., Philadel- | shire Decorating Co,, 825 samples, Your name in numerous mailing

nf:la, Penna, E;:ll'hll.shed. 1800, Molnes. Iown. Eﬂé-ut loe. Howard, 208 Hroadway, New
CLIPS For rug making: Large nssort- ——

FERSONAL FIFTEEN Different millorder migh-

JE'“;?:E:-I ﬁﬁa ‘.,ﬂfliﬁdﬂc %-,’;::md 138 | wines pdsheets 10e. Waltman, 308 Broad-

VITAMING—Tempernsy  supply  free, | ment.  May Hosiery Mills, Rshville, | WAy, New York. podint

Video Producis, Box 2032, Philadelphia, Ttnnmne FINE Abrasive stones d hones 25 cta,

Penna.

FREE Cutalog gifts for servicemen.

BECOME Lightning calculator.
Uhiental Multd ntion,"” bargmin book
SDc postpald, Lipkin, 2490 Wes

noy
each. Wm. Campbell, 1062 E it Ave.,
Youngstown, Ohlo. e
“COFFEELINE® Makes deliclous, whols=
some, frogrant coffee. Low  cost

Oet

Hl'l.ril!:r 15\22_ CEL‘I.tE'l' _Pittaburgh, PEI]..I:I.&1 C.PA.
TBIRTH Certificales, all ages, any state, | 2. Hew York,
Lesi day service Enclose postige. Hermn- BEATTIFOL Ol

don J. Thompson D33, Davis. Oklahoma. | soll. 4067 Rockw

intings 756 up, [Hs-
Hoad: Cleveland. 0.

some. Formula, twenty-five cents,
samples. Carey, Thirtesnth Strest, Darby,
Pennsylvania,

DRUNKENNESS Is n_disense which re-
nds to treatment. Medical skill plus
human sympathy prove successful with
liguor and drug cases. 00 years experi-
enoe. Write for free booklet. P. M Hel-

canvns, rope. lenther
oars, akiz, metal,
Full

BUFPERWAX  Freserves,

r goods, shoos
woodwork, 1'% Iha % I-:I.
directions. Buperwak, Box 14563-A.
Milwaukes, Wisconsin.

'I'Ll.trnrnm’.l JESUS OHRIST FProplhesies El'l.d of pres=
ent woar., Particulars fres. EI?‘J—I..

Farmland, Indiann,
WORLD'S Fastest monsy maker. Botils

son, The EKeeley Institute, Dwight, IL

PEORIASIS BSufferers: Pixacol, used | 25z
ns directed, has brought relief when | Tenn.

4 BIJLN'I' Living American silk cocoons

Johnson, 912 Benton, Nazhville,

vanilin flaver in r spare time.
14 Lexington, m!‘g.lwl;p mnd, M.

RECEIVE Malls, magazines, samples,
Your name in numerous melling lsts 100

evervihing slse failed. Applied EILEI"I:Ill]i'
dries quickly, convenient. Try regulnr &i
bottle withoot investing & centl Write: cla.
Pixacol, Box 1204, Cleveland, Ohlo. Fress, (C-43),

HELPFUL Books on_hundreds of sub-
l::u.t.u.!nl: fres,
. 400 E. Ontarto, Chicago.

Howard, 3588 Broadwiy, New York,

MEDICAL Laboratory techniclans im
mnl demand, Wea trlln m 11:. '.rl:rura'pl.m

Populnr Mechanlcs

VITAMINS. Buy direct, save, Postenrd.
Matoska Products, White Bear, Minn

MEXICAN Legal matters. Wm. Caocke,
Amer. Atty.,, 1738 ElPaso. Texas.

brings detalls,

bodkelets ahow how, Many frés, Stamp
Blair Pu‘nil.:hm. 47 ‘i'.rmt
Chippewn, Buffalo, N.

in your

kLo own home, AR Prag-
TINCREASE Your income whether in um whjlg “""1"-’15 Write H:r free cata-

Crovernment odited feal Institute, Box

973- J,_ Anstin, 1

OUR Books will help you get a better
Job or start n_business of your own. Cat-
fres, FPopular Mechanles Press,

nlog
{C-43), 200 E. Ontario, Chicago,

BIG Mall for Fou. t.i.tnat m{rnr:rrm.klni
offers, opportunities, catalogs, m
Mume listed inm directory 1|:In. Ide
ice, 126-M, Park Ridge, Il

JIGE.&WED Hm' ltlcs. Hnrw to maks
pewing kits, atnnf place=curd
haolders, plywood lr.c‘ncnwarn. p].i.ut and

ines. | flower ers, coln ba.n door nlﬁ;
Bery- | drawer pulls.

2
Fress, (C-43), 200 E. Dntlll"l.l:r Thicago,

Learn

... SLIDE RULE

SOLVE PROBLEMS

Every lechnical man

needs this book.
EXPLATNS fully the use of

the slide rule—how to
golve complieated problems
with esse pnd sccuracy. A
noecessary tool for every me-
chanic, draftsman, engineer,
electrician, student.
Complete — easy to under-
gtand. Includes slide rule
principles ; wse of the slide
rule ; poly-phase rules ; cireu-
Inr slide rules: caleulations

involving nngles ; using tables of log-
arithms : Operations with logarithms :

Qver 200 trivonometric  lognrithms ;  logarithmic
pogas. tables; four-place tables; ten-place tables.
INustrated. MOMEY-BACK GUARAMTEE

Order your copy today. If nmot completel
sntisfled, return the book in 6 days and we' f
refund your money.

FRED'K J. DRAKE & CO.
Dept. PM 3, 800 W. Van Bures St.. Chicage, (1.

HuNEY Dﬂ:lra g I bmks sold_af iem:i'iit bookstores

A e N pt
Frod'k J. Drake & Co., Dept !PM'E. BN Ill'. \"lr- Iul‘ll‘l SL. Ehlt—lﬂm
Epnd V'The Slide Rule' ot once, C.0.D. T will pn:r 'I:mh'nu.n $1.20

FOR EXAMIMATION

MODERN

INCLUDING RADID
AND REFRIGERATION
by 1r..|:m1|.-.'rl in Eisciricily. NEW

rouLl dirwn to dats with
Electeieal Bive Print
FREE [or oxsminstiod,

BIG I-'lELIi' Big Demand!

Mew Editlon

Men whi understand  elesteleity
For Baglnmers Blgpaj'! nre  Grgently Gesded  in  Chous
and Experts T wanids of War Produclion indus-

S
over 3000 pages i ey Industry depends
—hundreds of ¥
11

L

Airplane
5

il it
r-:-r' n -.| ' l’or FHEI Ty
B r for yorsrsaif,

SE D A vear's comsulting pelvileges
with aur englnéors NOwW glven
o all buyers of this famous
u Cyclopedia of Electricity.
AMERICAN TECHMICAL SOCIETY
Vocational Publishers sinte 1HDE

plat
work I'f it kind
r-'a'i“ nove cver pub-

uetlon nnd

ory
i I'.'\'l LRhem] @
plalned Bo anivone
can wderstand Lt
-

American Technical Seciety, Dept. E319, Drexel at S8th 5L, Chicage

Boad for 10 ﬂlil' fres use, 10 volume sct of Mew 18th ldlllwr.. Applicd

Electricity, Including & certifbcate sntitling me to consuliing \EF

l'ﬁE Dﬂ'ﬁ war, [ will payr the dlﬂhlﬂ' rhlr-ﬂ anly nrl

E lir retarn them in EJ owe you but If E
e t!ll.'l'l!.. wilil sesd 83,00 nl'tur 1 -ﬁn_rl: lJ'lluI:I 'a,ﬂ-ﬂ a mnh.r,h il

the total price of only $210.80 18 pald.

HAME. . ccscssrsnrnnranransnssunssnsassnnssnisusnnsnnuns
ADDRESN . s svssnrtsssstastataratnasnngtbssatonnssbantns
OITE: cvuvemsaranmonnvonnmssanngssss DEATE: asrasvanssmsssn

Flease stisch lotier sfating age, occupailon and nama amnd
d Eive at least one business man B8 reference,

plus small Eﬂ:?llllﬁ chprres. (1 ok send cash ndvance we

pay poatage.) I fuliy satiafied I will retumn book in 6 doys

and purchose price will be refanded,

b T AT AR AR R R e

AdAreSE wcavssrassam s rEn R AR SRR R s E

L O .~ 1. (IR

- - 31 Flayer ao

POPULAR MECHANICS



HELP YOU

SAVE YOUR HAIR!
the NATURAL way

NO “MAGIC” TONICS  NO CURE-ALLS
JUST PLAIN COMMON SENSE!

Is your bair bepinnl:ﬂ; to thin, fall owl, turn Fl,? IDan’t resign voorsell 1o hgl_-nE
kald, wnattractive, old losking, and camtinwally embarrassed oniil In.'l‘b read “*Hair Cul-
tare” by Bernarr Macfadden, the greatest teacher of physical cultore of all time. Recom-
mending no cure-alls, no “magle™ salves, but merely applying prineiples of natural healthy
llvl.u.. this Elﬂ-liiﬂi haak is chack full of pwﬂl down-ta-narth ald fashisned cammon sense
based on an intimate knowledge of the natoral bnﬂ“y functisns.

4@ yoars ago, Rarnarre Mar faddem started 1o become bald, Hut rod ay his wary handiome
head of hair iz the ency of men and
women half his age. Learn from his ex-
perience. Head his book on “HAIR CUL-
TURE™ teday. Don't wait. Clip the
conpon wow] This may be just the ad-
vice you have beenm walting for so long.

Maciaddenm Foundation, Dept. 6,
535 Fifth Avenne, NMew York, N, Y.

Please send me “"HAIR CULTURE.”
El I will pay the positman SZ.00 plas

SEND NO MONEY
You mneed send no maoney with your
order unless you wish, Merely pay the
postman §2.00 plus 150 postage and
handling charges. hr—if vou send your

15¢ postage and bhandling charges.

1 enclose 8200 {check or MY
order) 1o take advamiage of your
prostagn affer,

! check or mnnn{Inl:drrlil:lr S52.00 with the Name...oooeoerre
eonpon, we wi e plad 1o pay postigs L e s st s e i
and handling charges for you. Addreas....

MONEY BACK GUARANTEE Ciry... State e

I undecatand thet if 1 am met completely
=atisfied, I may return the book within
& days and my money will be refonded
al onee,

Wa will return vyoor money In foll §f
“HAIR CULTURE" does not liveup tqyour
every expectation and yono retorn it o os
within 5 days. Clip the conpon today!

Send for Your Copy
Today ! once you 100k

it ever you'll want it always

at your lingertips. Remem-
ber, il can make the best
operaler even belter,

Bring yourself up-to.date en Are b
Walding methods, procedures. lech- c et A
niques and equipment with this sensa- ompiers
tional 1942 manual, Hundreds of PIIgBI ‘ ”'nu‘l al'ld

of illusirations and dicgrams H&Bd""ﬂ'ﬂfﬂﬂl‘lﬁ

you how" . ... and the text

folls you in clear. concise, Text. 516 pages . 5 PR o T
style. For experis and begin. $2“" 512 lliustrations e et S
nerg allke. It'll be worth a ik i [ rdde Sefeo

hundred times its cost lo you. pﬂr.fppd' I;;' sri “.ﬂ; Dae of fhe fimest in Americd

7osy: HOBART Bros. Box M-33 Troy, Ohio
5 Days FREE Inspection ® 2% tver wetiihis’

MARCH, 1943 47A




BOOKS SENT FREE!

ON APPROVAL-—5 VOLUMES
ERAND NEW EDITION

g:%aﬁlli}nﬁn;um a day with these
HOOHS can prepare
For Beginners ib'm.l for 0 good dreafting job. Ideaft-
or Elm ng from simpie steigot Unes to fm-

portant complex plans. A stop at a
Wrlttenso von canunderstand  timel Bullt especlally for beginners,
uwgtl. h:il_:nwn I'qr men with ooly grammar a-:hml.

¢ mbdern= e Drafting room TE
e T il SNCITEEAING, M ol
dreds ol

lbll.l.bp\rtntu charts and dia- Chear. 46 pages on tool deslgn, over

HILTEH forspond SO0 pEes on machine deslgn. In-
5ufu ng mh in mechanieal Cludes special volume on DIUepring
loes. Bent for 10 dave free  Peadiog with fuil sze actual produc-

use if you mall coupon fm- UHon blueprints, some 200xE0°7, a8
tely. well 08 question and answer sheeta.

'Bl; Field = Big Demand » Big Pay

lll‘nﬂﬂmenm untly necded in all manufasturing lines
i E75.00 n woee hat's just the beginning — FOR
RAFTH FN HAVE GOOD CHANCES FOR ADVANCE-
ENT. Flenaant, fuacinating work, easy to learn and do. Leamn
qllit:ll'.l" with these books—aent coupon fof & set and sec for yoursell,

A pear's congulting sereice now given fo all Buyers of ks

famons eyelopedia of drafring.
AMERICAN TECHNICAL SOCIETY
\I‘u.l.tlu nnl Fuhlllhm .lnn& :I'.!H

o ———— - -
American Teennical * oy, O & 1 . s
""ud“‘ ﬁ_!"lll Emlﬂw Bi'::t-ll'.lilnl-:ulllr-m tl.i‘-;“l E-t .chhmu. Ir:
‘m hin, buﬁrl'ﬁ?iﬂu#f -Fhﬁ“!m e rn.:ﬁu"'
i et 'muuﬂalrwlmh
Pame:- ccocssnsnnsnnsnsansiinis

FEERAA NN RN E R EBA R B R bR

#I.ﬂ.ﬁﬂ iinch lstter sintls
ERRE of BE Ieask :n-: [.J.fm.:f hee m;‘?mm‘ “"Wl enme and mddress wnd

ARTLESSONS g2

Study nrk in rrr wacy &l yoar m ham
B 'I-ll-ln. this cours ﬁl:n:d::

HHI‘H! denl
A nir.  letbering,
; p eld] B m.&
rrluffﬂructrnu ifntr .'u. ar;lfmw"m e ‘t::lu
ik O lewniins sheets of dArawl PATHET
Send Bhly H1. i! l'-:cr :umplou :aumn;?nmtplul

in 1 postage.

ir WY
MONEY BACK If ot aulighted shis jooany s

EGUCATIONAL SUPFLY Lo Dept, 113.¢ RACINE, WIS,

SHEET METAL |y Laveer

At Lantl Hers 8 peactlcal 'NSTRU‘:TQR
structiin "o Gl UL “IiVol’t NOW READY!

OFRE &0 simplified thal anyone ean |
Fuhlllhﬂl- tn: belp trann the imen s -,.,.,.ru"".'..-m

(-'l:lﬂl‘l.lTl

b

ed for this bg-pay
work, Shoet Metal Men—Beclabics
1 —@et thiz new inak  dind el
. dnto the easiest ’.'II.'II-'IH'I. il st
paying part of o £ nll mhued metal
Yo weith | 149
oomiplete Joba vrurk!d. put in draw-
Ln'zl el earefully explained.
SEND_NO MONEY. Writo today

gIMPLIE e niET HLE

. e | ]
A Al AL mn | N’i-l-!l ET:: "w! ;J;'ﬂhsﬂnnﬁhﬁ:;
gllu-.EF BEL! 1 Lrman W11 e
| Hwvery, hlu-ll-l':r bw.'i in 5 d-'h:.'# I!'
| not satisfed.
e | GDODHEART WILLCOX 00, ING.

Diept. 13, 2009 Michigan Avenoe, Chicago

LEARN A BIG PAY TRADE

in 2to8
WEEKS!

We Pay
Room and Board

leading schools.
of shops.

ment  service,
Training Facts."

48A

To meet the grent demand for men and
women at high wapes, we have inaugu-
rated intensive training courses in the
traden listed here, Learn in 2 to 8 weeks
by actual shop work, One of America’s
Established 1202,
Over 40,000 graduatea.
employers send their men and women
here for intensive tralning. Free employ-
Mall coupon for “‘Shop

A FREE BOOK

Dievelop your personal, ereative power! Awaken
the silent, sleeping forces in your own conscious.
ness.  Become DMaster of your own life,

Push
avide all obstacles with & new energy you have
everlooked, The Roscrucians know how, and
will |1|:'JF| you apply the greatest of all powers in
ETLAR & -|.'l.‘ml1'|.||.. Create health Jl.'hl nlr|:|1||.|||.|'r fﬁr‘
yoursell, Write for Free book, “The Mastery of
Life.” Tr vells how you may receive these teachs
ings for study and we. It means the dawn of 8

W |JJ:J-' for you. & Address: Seribe UL ALD,

7% ROSICRUCIANS

SAN JOSE (AMORC) CALTFORNIA

BE READY WITH A RADIO LICENSE

The Amateur Badio f‘l.ll.-:'ln tells the beglnner how
io get his licen Mnster cods, the MO nnd
receiver mad G sf gonstroclion in eady
steps. Bave timo—— aow Lo prepase yoursel
for af lmportant pl in the Wnr Effore, Hi reaidy
to take pn Active part I Ereat !|~|r|...-i to come in
Penoetimo Amntour Radio.—166 pagesa, |,|_|||_|1
bound. SBhipping wt., 2 lba. Price Tha.

THORDARSOM ELECTRIE MFG, Cﬂ.
500 W. Huron St., Chicago, 11,

XX ¥

USE OLD AUTO PARTSC
SAVE HUNDREDS OF DOLLARS

B (T i ML 1 ea nngd 1\1:-
DaRkEan o I.I\.II'n"rjr wlu fa o U, 5. A Your
e

money back if not ma

POPULAR MECHANICS PRESS, Bupt 412, 200 E. Ontaria St Chicage

Say you saw it in
POPULAR MECHANICS

MAIL
COUPON!

[
1 GREER SHI.'IP TRAINING
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:POULTRY PAYS

Learn at home, the EARY, = M,
way, Dur courese covers ALL
elisding plans [or buildisgs, breed . hatehing, eulling,
aexing, caponizing, morketing, jedging, sxhibiting, and
muny others, ete., as plonned by Horry M. Lamon, former
Benior Poultryman for the United States Depurtment of
Agrioulbure,

In the past twenty years, we have helped thousands of stii-
defite to establizgh poultey [aFma, Lo lseradse profils on @8-
tablishied plants, to secure positions in the mony hranches
of the Poultry business, and many just 4o enjoy o small,
profitable, breeding plast. )

The Government fecds your help for 14 huge requirements
for Pouliry and eggs. Hec'y. Wick
wanted 200,000,000 extra chickena thi
wear. Loter ho called for 4 billion pounds
of chicken for meat alone, 28 % jomp
over 18420 And more eggs per bipde—
B mors ogEs! We can teach yon the
EASY, SCIENTIFIC, and PROFITABLE
way to nspist this program.

Write TODAY for entabog *How to Ralse
Poultry For Profiis,"" 1L fully explaios
courRes Aol casy paFmeRt e,
MATIONAL POULTRY INSTITUTE
Dept. S0-3, Adama Cantec; M. ¥

1FIC, and INEXPENSIVE
+ uf Poulley raislBg, -

SHOP METHOD HOME TRAINING

Ol praparailen For Cvlion end 1L 5 Dot Dawwize, Eifabe
Erhad reveimal ksl o sied Moems Troining in [ESELS,
CraS0nINE BNOHES, MECHAMICAL BEEV| 1

BE-MAMHUFACTURE, Lisarn repcir, operaticn, ravileahoetiag,
sgnsnn ned malstenisce iy Sepneasng cnd proffoble thep
mathed Homa Troining. Big demosd duilieg war ond i recon-
wireciion gffwrserdic ACT oo INWESTIGATE ... HO COSTI

MAIL COQUFON TRE
FREE LESSON L BOOK

L0S ANGELES, CALIF. (Est.1905) [T §
OPPORTUNITY COUPON FOR O

1 Madonml Schesls, Dept. M-3 ibisil bn snvaleps o1 3
= AL00 5. Frguerea, Los Angeles, Colif. pewin wn parey pasiel] |
(] AN et FREE, wilkaest ohiigetion, oee Lemon ond Oppoarusity Bk, with el desally =
=-Ludhulmﬂhmvlhpd&ninhdnﬁuu '
B HAME AGE 1
i \
’. ADDALSS :
R T T T T T TP T T T T T T |

3in 1 RADIO TUNER
Only $1.00 Postpaid

1. Aerial
Eliminator

2. Antenna Tuner

3. Wave Trap

Eliminates hums, olicks, couned by statbe. rain, wind, ete.  Roplaces
o, Ineflective ouside oerials. Move your mdio anywhere, The o in 1
improves Lthe receplion of wiak siations, separaies interfering statione,
Fives you grestor volime and distance.  Uses no power, lasta Life of
b, Alko werks on boltery Fadios,  Tokea mimute to eonnect. 10
DAY FHEE TRIAL. SEND NO MONEY. Simply poy Posimnn §1.00

lus few cents postage or wa will ®erd posipaid for one dollar BLL
Ed-uuu Eliminater €o,, TT¥S% 5. Halsted, Depk. E-IS5F, Chicage.

LOOK! Baby Chicks

THOUSAHDS WEEHKLY ALL YEAR, Finest guality & Lpvers
e, W

b A0 b Hvbrbd Bobiy Pulleds and Cockerels, H. 1 B
Tesied. Ducklings, Ooslings, ]:-ln:l‘;'r Turkevs. Qulncas. Iy
businoss 50 yearn, Catnlog fros, RIII‘:F!. NOW, hoke BIG

money misinge NAROD QUALITY CHICKS.
HABDE HATCHERIES, BOX M,

GAMBIER, OHID

Inventions Wanted

Patented or Unpatented

Write ns if you have a sound, practical inven-

tion for sale, patented or unpatented. It ecan

now be swfely sold without patenting expense.
- *

Chartered Institute of American Inventors

Dept. 4, 631 Pa. Ave., N. W. Wnlhin!_rtnn, B, G

ELELTRILITY e

Electriclang are mesded evarywhers. Hellywood studios alons
claim shortags 200 man, This 8 & live money making profession,
Learn at homo, spare tlme. Essy payments. Salective Em-
ployment service, Write for FREE Bulletim. MNo obhligation.

AMERICAN SCHOOL
Drexel at 58 5t, Chicogo

Dept. EE345
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WHEN THIS
HAFPPEMNS

vou cANDestroy
Your £nemy Quick!

BEAONE-MAMN BLITZ ! Strikawith
Commandolightning! Youden'tnead
ox-like muscles to nea Baper Ju Jitea,
most powerfulof all defenseand attack
methods, Techniguae is the deadly
secret, Hraine count—mnot "":[EM

Flrengt Almost mirueylogsly eficient.

Gain Self-Confidence

ENOW how YOTU can lick brutes
twiee your size with your bare hands
oily, even when they are AHMED
with grun, knife, elub, Get ready now
for a.ni cmergeney=—=protect yoor loved. .
oned. Amazing self-n

tndy eourse tenches” @F o
youdouble-quicke. Noberingexarvisesneeded, = THIS

Send for Exciting Details—Freel
Seart] Low Fries. Sath=
faction Guarantsed or yoor

maney back Maileoopan now.

N - . ..

] MNELSOMN CO., 500 Shorman Stroet
| oEPT. ¢-502, CHICAGD, ILL.
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| BTN

I ANDRESS




S0A

gyﬁky

On all the coasts of Europe today there's
scarcely a square foot of sand where free
children can play in peace.

On every sea of the Seven Seas ships and
men are being sent to the borrom by rorpedo
and gunhire,

In & dozen conquered countries people are

starving. American soldiers —our soldiers—

Amencan women and children — our own peo-
l¢, are in concentration camps taking urrm
rom the brutal Japs.

Better drop those rose-colored plasses and look
al the facts!

A desperate struggle is ahead of us. We
must sutmatch our enemies, plane for plane,
ship for ship, and gun for gun, otherwise our
own country will take its place on the long list
of defeated nations.

Our choice is a simple one. Fighi—or help
those who are fighting. Man a gun or pay for
that gun. Drep a bomb or pay for the bomb.
With War Bonds. With every single nickel,
dime or dollar we can,

Join the Pay Roll Savings Plan, whoever you
are, wherever you work. Let your employer
ser aside 10% of vour pay every payday.
Each time your savings amount to $18.75,
you get a bond worth $25.00 in ten years.

That's the way we Americans will do it.
We won't sit back indifferent.

B, &

We won't *"wait and see’ until there's noth-
ing left to see.

“"Do it now'"
So let's do il

It's later than yvou think!

is a good American slogan,

2 |Q% in War Bonds

This space is a contribution to America’s oll-out wor effort by

POPULAR MECHANICS



Handy Order List
Cheek and Malil!

Little library of
USEFUL INFORMATION

Here ot amazingly low cost is the practical help and information
you heve always wansted. All booklets in non-technical langunge

with photos and dingrems to show every detail.

Only simple

tools nesded to make snd enjoy many things you might not

otherwise aflord.

MAKE SELECTION HOW @& POSTPAID TO YOUR HOME

5 for $1.00 12 for $2.00 25c¢ Each

WORKSHOP EQUIPMENT

Powor-Driven  Saws—T4.
prill Presses, Grinders=—78:
Sanders—B0,

WanidMetal-Turning Li!h[-|t—!.:l.“._

Fili aching; Haoksaw, Cula
Iﬁ'mrgz:;l. Shaper—H#2.

Lathe Toals You Can Make—101.

Workbenchos—Teal Cabinets—a7.

Spray Painfing—S4.

Fram Patiern to Casting—21.

SHARPENIMG—
USIHG TOOLS

Toal and Saw Sharpen ing=—%3.
Using & Sharpening Brills &
Wood Hit [N
Succhsnful Waod Turning=32.
Haw toe Read Biueprints—71
Mekal Turning Lathn Kink
Cparating & Metal Lathe—
Heat Treating & leuenmg—ib\i
Working with Glass—103,

ELECTRICAL

Rowinding & Servicing
Motors—7%.

Electric

House Wiring—ig.
Elsctramagnets & Solenside—4ad.
Traiikferimer Constfeolion—=41.
Tho Boy Elecirician—43,
Saldering & Fimg—1
Arc & Spol Welders—5.
Tresiure Finderm—13.

ELECTROPLATING

Electroplatin with Copper,
Hichel, Chromium, CalmiEm
e,

Flating Leather & Other Mon-

Metallic Objoets—AT.

HOME IMPROYEMENTS

Buwilding Extra Attic Rooams—323.
Attractive Basemont Rocme—24.
Lower ¥our Fusl Cost—31,
Hamging Wallpaper—38.

Curing Leaky Basemenis—d45,
Fitting Home Game Rogm—55,
Wuili-fn Fixture—TH.

indgar & Qutdoor Fireplaces—BE,

GARDEMIMNG
Backyard Sardening—30.
Lawn & Garden Novelties—T32.
Trellises, F-rguln. Fences=7TH,
Lawn & G niture—77.
Playground ulﬁmnl—f]
Concrete Garden Furniture—8,
ird Houses—F,

Farm & Garden Tractars—a.

CRAFT WORK—HOBBIES

Complete how-to-maoka-it
instructions.

Magazine Racks=—_9,

Clock Capra—50,

Making Serving Trays—53,

Children's Roam Furfiture—531,

Book Ends—52.

Small Tables—54,

Check and mail with this coupon’
POPULAR MECHANICS PRESS, Degl. 461, 200 E. Onlario SL., Chicago

Smoking Stands—S0.

Jigrawed Movelties—S7.
Dosks-—5HE.

Dook Casrs—50,

Boll Houvse & Bell Furniture—80.
25 Bhelves You Can Makoe—54,
Hoveltiss Turmed on Lathe—G2.
Inlay Pictures—Woneering—83.
lllh_-Egn-u. Wood, Soap Carving

Botion Toys=—88.

High Flying Hites—87,
Windmills & Weathervanres—88,
Lampe in Woeod, M
Home Work Oppartuni
Toleacopes—20.

Metal Crafl—328.
Small Losms=37.
Wonod Finighing—a0,
Gem Cubting—43.

BOAT BUILDIHG

Build a boat ot home—
you can do it
14 Fi, Qutbaard Rumabeul—32,
14 Fi, Sailing Dinghy—26,
21 Fi. Sloop—ii.
Rowbaals, Bicyele Doak,
Binghy—83,
Small Sail Boats=H4,
Twi Quthoard Runabauts—AS,
Build Your Own Canoe, HKayahk,
Surfhaard=—30,
Fast Claas-E Few Yacht—3232,

AUTOMOBILES

Aute Kinks and Shartcuts-—10,

Bullding Trailer—=37,

Motopr-Drivers Midget Car &
Brooter—34,

Stop Auto Elecirical

PHOTOGRAPHY
Save Moncy—moke your
own photo equipmeni
Phots Enlargers—1,
tery & Dryer—35.
roam Equipment—88,
Picturs Prajector, Trick & Table
Tep Photography=97,
Photo Hinks—88.

FORMULAS
simple Ingredients—
Moke Useful Products

Eleaning Formulas=<11.
Cosmetic Formulas—13.

Food Products Formuslas—138,
Metsl Plating & Golaring—21.
Re-Silvaring Mirrore—T0.

MISCELLAMEOUS

Chamiosl Espsr menle—13,

Tawldermy—a,

Leg Cabing, Tourisls Cotlages
—id,

Mmagic for Evorybady—=39.
Tragping Small Animals=33.
Training Your Dog—3%,
Small Furnaces—36.

Troukles

Just check the hooklets you whint (sinimum C.0.D, oarder 2100

M. oElyl,

“"
postags,

Ank for g

slamps may be mailed

ardd mail this advoertisement, It is
@i puasiensn hands i’ @ hepoklets, pay him the price and few cenis

REE calaleg of helpful bDosks.
(i you send payment with order we poy postage, U,
if carefully

aur erder Black,

wrapped.  Same  money-back

Funrantee]

Mume . .
Address, .. .
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MAKE MORE MONEY
in a Radio Job!

CIVILIAN—MILITARY—MAYAL

Looking for a better job 0 & fascinat-
ing profeaaios? Louklong Toer quick sl
vaneement and hijgher pay wihon you enler
il armed services urrs FRacdio

euctical and Inexpensive
1 Ll one volume ihat
nas griv e thelr basic Draine-
fag ithan any other—=ihe complets, eaEy-
fo-Follow Dol dlnt b5 mosd widely used
for Legrinner instreclion in Bignal Cormpe,
MNavy. pd Clvilian schpals; most whiy
sl Tor bome study, and most widely pecommesded
Ly Hadic'n esd-ksewn Insbruclors,

ALL THE BASIC TRAINING
YOU MEED—for Only $5

GhirnFll's famous RADID PHYSICS
COURSE gives you complet
traimkge—oet fust &

e bigsic Hodio
¥

i R R
a rinan OB Army. b0 Thi |
mnin:r:{kﬂ‘:hu.-:uru s e ':"'":
Cr et sl e ST,
EaniE hiok i m ::l:.pf:::l iparn, W mith (1]

rompdese mastery of Radio
E.'HFR'-mJ.-I.-:I] [u-r.r:d.ur

RADIO & TECHMICAL PUBL. CO.,

Dept. FM-33, 45 Astor PL, How York, M. Y.
Msish o your RADID THYSICS COURSE
BOOE 0 80 enclosed. [0 Hend CoO.DL for
£5 plus postage, In elther ceae, 1 ooy
rediarn the ook within 5 days for refund.

1 TE T

The anly book
af it  Wind—
BT2 big papes

Address

GV v snn s gsnaa s sra £

-

MACHINE SHOP MEN

J?!’ﬁfnﬂ 'A%iﬁﬁg

Wy
T
Learn i;: sot up and run AMNY kind of machlne; MAKE MORE

E! ]_L Il !i
b @ ‘,"""'—"-—-—u-.._.

EwEe

EEEEEYS

& -
MOMEY NOW by learning quickly HOW TO DO THINGS which
usually take years of study and practice. The demand for
SKILLED men Is ALREADY shead of the supply, then what
WILL IT BE a month or two from now?

-
Bigger Pa?- Demt misa this chanee lo quallfly for pro-

matiom, com'k misz thiz Big Oppartupity
whieh §s yours almost for the ssking. Eight Bl Pooks ehockinl
of Important mechanical fucts tald slmply and elearly, Over B0
pages, mearly 000 tlimetenilone cover every pobject fnilly, incluyd-
ing Tool Making, Poitern Moking, Foundry Work, Mechanical
Dirawing, Forglng, Msching Shop Prectice and Mapapeient, amd
handreds of otlier soljeces.

8 Big Books (Up-to-date Edition) Sent FREE

o vou for examinstion, With them we semd o Blg Binder of
nearly 000 peages with 200 shop tckets and ever 1300 illusira-
Rions, Thess show, step by step, how 1o Bel up a&nd ren oimost
any kind of job and are in additlen o the hooks,  Thecide
in your own home orf place of budiness whether or nol you want
I I;Q:E them, check wp on any fects you wani fa, Note their
wreal AMONEY MAKING value, them, If ynu wanb them, pay on
the enslest kind of payments. A Fear's consultbng privilegea with
oar tngloeers now glven with these hooks witheut extra charge.
American Technical Sceiely. v-:-uhom!_rubllmen Hinge 1898,

“American Fathnicnl Bacit 310, Drens] at S8th 8L, Ghitags
L]

oty ]
fud prvie the B [T !.Mkn and bindor of shop tholets for

Ay i
¢ examilnniion. 1 will e the dl.'llw- CHAriLiR rmlir tnlvas 1
v Lo koenr them in wideh case T will send 83000 1en days
00 per month ontil the Lo -.J wrice of only S34.850 is n;lrl

i Bl Ly 10 dimys T whll owwe you ||rn1.H L. oal mlso
upnd ma ; certificsle onidl P e @ conselting privileges
wilh ¥our cxperts for one year without extra charge,

BRI s ssinnasssadisaianiamsansana inna e

AMITeRE o uvvniw
Flease attach & b
address and

R LRI N R LR
¢ BEALIAE BES, OCCUPALIOR, eTMployeT's name
t of at leasl one bukiness Man &s Felerence,

S1lA



This is the way to win a battle in the desert

Libya and North Africa made it clearer than ever:
THIS IS A WAR OF SUPPLY.

In 1918, an American soldier could be equipped
and maintained on 5 tons of supplies each year,

But today, for every soldier sent abroad, 1014
tons of shipping space must be provided for
equipment alone. And it takes an additional 78
tons of shipping to supply a single soldier for a
year!

Supply is a matter of ships.

And ships need electricity.

Vast quantities of electric power, for a thou-
sand wital tasks that must be done to take a
convoy safely across the seas. ..

Electricity to steer the vessels and operate the
radios and signal lights.

Electricity to detect the approach of enemy
subs and planes, to sound the alarm, to organize
the defense.

Electricity to power great cargo winches, and
delicate navigating instruments.

Electricity to make magnetic mines harmless,
to provide invisible “black light” for reading

52A

charts at night. Electricity to keep food fresh, to
cook it, to ventilate the ships, to provide com-
fort for the crews.

Eleetricity in every freighter, every tanker, every
Nary escort vessel—to help win the war of supply!

We of Westinghouse take tremendous pride in
building so much of the electrical equipment, so
many of the great turbines and gears and electric
drives, for the ships of America’s Navy and
Merchant Marine.

Into every piece of that equipment go all our
“know-how,"” all our skill, all our determination
to do our share in this war—and if possible, a
little maore.

Westinghouse Electric & Manufacturing Com-
pany, Pittsburgh, Pennsylvania.

“éstinghouse

PLANTS IN 25 CITIES—OFFICES EVERYWHERE

Tune in the Westinghouse Program starring John Charles Thomas
—XBC Network, Sunday, 290 P, M, Fustern War Time,

POPULAR MECHANICS
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WRITTEN SOyOoU CAMN UNDERSTAND AT

ACK of the turmoil of distant

combat areas there is another
war going on, a struggle in which
the opponents never see each oth-
er. This is the battle of brains.

It is a struggle between men of
high technological skill in Amer-
‘ jea and the foremost seientists of
the Axis, both striving to apply the
newest discoveries of science,
chiefly in the field of mathematics,
physics and chemistry, to devel-
opment of new implements of war.

Since there are no baitle com-
muniquez on this front, few real-
ize how American ingenuity is
gradually winning hard-fought
ground on the engineering sector,
making possible the production
miracles which probably will spell
the difference between defeat and
victory.

Once in a while the curtain is
lifted a bit, as when the National
Broadeasting Company assembled
a group of engineers under the

MARCH, 1943

T

Zhe BATTLE
of BRAINS

MARCH, 18943
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Designers and engineers built into the M-4
“General Sherman" tank, in foraground of
top picture, many fighting advantages over

new Westinghouse Merchant Marine Works

’ O A5

Q\ M-3 (bockground). Below, laying out

fE—y—

agazine
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Fuseloge sections of a Bosing Flying Fortress are assembled

auspices of the American Society of Me-
chanical Engineers to describe over the air
some of the activities of the engineer at
war. They revealed, for example, that the
United States, in its first year of war had
developed the best tank in the world.
What made it best was American engi-
neering skill which combined 25,000 sepa-
rate parts info a master-
piece of functional design,

an engine of war against | ¥ ll ™ 4

which no tank of com-
parative size can combat
on equal terms. Each of
these 25,000 parts had to
operate in harmony. Tools
had to be created to pro-
duce every part. Men
had to be trained to pro-
duce them, to operate,
service and repair them.
Back of all these was en=
gineering brains. What
loocks to the public eye
like a clumsy, lumbering
vehicle is a delicately bal-
anced, intricate machine
as finely put together as
a watch, A 30-ton type
like the M-4 “General
Sherman” can outspeed,
outshoot and outlast any=

2

thing the Axis has ever put on the
field. It is called the M-4 because
it is the fourth standardization of
design in medium tanks, each bet-
ter than the last and each a huge
engineering job, reguiring 175 to
250 pounds of blueprints alone.

Another striking triumph of en-
gineering is the American aircraft
engine, such as the 14-cylinder
Wright Cyclone. Improvement
after improvement has been add-
ed until this engine—a variation
of which is used in our tanks—
contains nearly 9,000 parts, many
of them machined to dimensional
tolerances of two to three ten-
thousandths of an inch, or one-
tenth the thickness of a hair.

Since this precision work re-
quired much time, engineering
brains went to work to simplify
production. What they accom-
plish is demonstrated in one oper-
ation, the finishing of cylinder
heads. Transforming a rough forg-
ing into a eylinder head required boring,
drilling, reaming, threading and many oth-
er operations. Thirty-five operators were
needed on the production line for this sin-
gle process.

Then came an automatic unit 165 feet
long which performed almost every opera-
tion like a machine with engineering brains

Two General Electric mgn !Tud'_(‘?l:nﬂs for induction slectron occelerator

e
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of its own and at the same time car-
ried the parts from one machine
tool to another without the pulling
of a lever. Ten operators now turn
out cylinder heads five times faster
than 35 on the old assembly line.

A major engineering victory for
America was the changeover from
cast to forged cylinder heads, with-
out scrapping the old machinery.
Forging the heads permitted addi-
tion of two cooling fins to the inch,
dispersed heat much faster, per-
mitted greater power output and
on a ship like the Boeing Flying
Forlress added 500 horsepower
without putting on an ounce of
weight. The range of some bomb-
ers was increased 1,000 miles by
this single feat. In this war of long-
distance transportation, the grow-

ing of seven tiny cooling fins where
only five grew before is a wvital
improvement.

No group has been under greater
pressure than the naval engineers.
Each shift in battle tactics puts up
new problems and resulis in hours
of overwork, acres of blueprints.
Not only has experience changed
strategists’ ideas of what a modern
warship should be, but experi-
ments in the naval laboratories
have actually proved underwater

MARCH, 1943

-
Headed shot blaster in Westinghouse pfuni fires met-
al shot from nozzle to ¢leGn moter and other castings

construction of all warships has been
faulty. The result of this engineering is a
military secret, but—as in the case of the
American tank—when Uncle Sam's new
fortresses of the sea get into action, no
warship in the world will be able to with-
stand their power,

A complete shift in naval construetion
tactics is being brought about. Eventually

Left, a giant power press assembled for a Pacific coast
shipbuilding company. Below, huge steel gear rings
ot Westinghouse marine works will cut reduction
gears that harnets steam turbine power to ship pre-
pellers. Gears are machined accurately as a watch



Dr. Sanford A. Moss of General Eleciric, wheo pionsered in developing the
“airplane supercharger for high-altitude flight, demonsirates the impeller

this is likely to eliminate almost entively
the sight of a gallant, new vessel sliding
down the greased launching ways. Instead
there will be a great saving of time and
money and labor by building warships in
graving docks. A graving dock is eut out
of the earth near a deep waterway and
protected from the water by dikes and cof-
ferdams. The side walls and floors are usu-
ally reinforced concrete and the entrance
is sealed with a watertight gate.

As a dry dock, the graving dock permits
a huge warship to be floated in, after which
the gates are closed and the water is

pumped out, leaving the
ship high and dry on a
cradle for repairs.

Now, say the engineers,
if a warship is built on a
level keel, millions of dol-
lars of expense, millions
of hours of engineering
and labor will be saved,
for heretofore all plan-
ning and construction
were carried on at an an-
gle made necessary by the
sliding method of launch-
ing, a condition which the
ship never meets during
its life of service. The
stresses of a launching
down the slide are elimi-
nated from ecaleulations
and a ship is built on a
horizontal plane and float-
ed out of the graving dock when completed.

One common denominator spells success
or failure of our tanks, planes and ships.
This is petroleum and the produets derived
from “black gold.” Here again our engi-
neers have scored technological victories
for the United Nations. Petroleum not only
drives our combat units, but engineers ave
making crude oil give up its plentiful and
cheap hydrocarbons, the building blocks of
organic chemistry, to produce synthetic
rubber, the ingredients of TNT, smokeless
powder, plasties, glycerin and hundreds of
other products. 100-octane gasoline, which

Vobile substation built by General Electric will help mainiain electric service in emergencist of war or peace

AT
)
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gives the aviation engine its efficiency, is
being produced at 15 cents a gallon today
where it was put out only in laboratory
quantities costing $10 a gallon less than a
decade ago. Most of this advance has been
accomplished since the war began. Wheih-
er or not the Axis powers capture oil fields,
engineering genius has given the United
Nations three-fourths of the cracking fa-
cilities which make possible 100-octane
gasoline,

Back of the engineering brains of our
armed forces are the engineers in the great
industrial organizations. Westinghouse en-
gineers, for example, have evolved an
X-ray tube which will produce an X-ray
picture in a millionth of a second through
an inch of steel armor plate, facilitating the
inspection of metal parts for war machines.
From the same lahoratories has come an
electronic tube which serves as a produc-
tion watchdog to help reduce spoilage of
parts for airplanes, tanks, guns and other
machines., It functions as an automatic
dew-point recorder, preventing rust of
machine parts.

A new Westinghouse tool, requiring 8,000
man-hours for assembly, is a 120-inch gear
hobber which cuts teeth in a2 huge marine
reduction gear, used in propulsion equip-
ment for naval and marine vessels. It cuts
teeth accurate to three ten-thousandths of
an inch. The extraction of tin from low-
grade American ores has been facilitated
by a machine which uses an “electrical
spray” which will remove as little as one
percent tin from ore. Another Westing-
house engineering process converts steel
chips from machining - operations into
“briguettes” which makes it easier to melt
them into alloys used in the manufacture
of war implements. A Westinghouse elec-
tric eye device measures grain sizes as
small as 1,/25,000 of an inch in one-thirtieth
of the time ordinarily required, speeding
the production of small gears, bearings and
other parts from powdered metals.

General Electric Company engineers
have developed a 100,000,000-volt X-ray
machine, a deviece so powerful it is housed
in a concrete structure with walls three
feet thick. Its main part is an electromag-
net weighing 125 tons, made of 100,000
pieces of silicon steel. Its purpose is the
examination of thick metal objects. The
company also has a new portable million-
volt X-ray machine, weighing only 1,500

(Continued to page 182)
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British “Scarecrow” Smper

Drills for Street Flghtmg

f

['®

Comouflaged member of home guard ready for action

Snipers of the British home guard,
trained in the art of street fighting, wear
camouflaged clothing that makes them re-
semble scarecrows. They stroll behind the
fighting lines and seek vantage points from
which to pick off enemy troops who may
come within range.

Million-Pound Planes Foreseen
Built of Plastics and Glass

227 S
Airplanes weighing as much as ’;:12 and

one-third million pounds are deemed pos-
sible by H. D, Hoekstra of the Civil Aero-
autics Administration, who believes that
one of the main limiting factors at present
is the development of large-enough power
plants. Although aluminum alloy may not
lose its leadership as a structural material,
Mr. Hoekstra cites research now under
way in glass and plastics that might result
in a product which could take its place,
particularly if the glass fibers can be com-
bined into a usable material with plasties
as a bonding agent. Stainless steel also is
a contender, and may alwavs be essential
at points involving corrosive effects and .
where spot welding would reduce weight.
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Triple-Deck Plane to Have Observatmn Room

’?) 1S/

When the great advanwments in military airplanes,
made under the impetus of war's necessity, can be ap-
plied to commercial planes under peacetime condi-
tions, the skyways will be traveled by wvehicles that
would have been deemed fantastic in pre-war days.
One liney R,!rh]"l.t_!k'_!:i\,'t'.‘fi h_‘-," United Air Lines would be a
triple-deck plane with a rear observation gallery
which would require towers and gangways for pas-
sengers to use in entering the ship.
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Leading passengers on future air liner with towar
and gangway; note windows of observalion room aft

Two-Family Trailer-Type Home Set U 1}} Half an Hour
The problem of housing workers in the able duplex hn-me that cg.ln “be erected and

nation's war plants is finding a solution in  occupied by two families in half an hour.
many ways. The latest answer is a port- It is a modified, expansible trailer coach
type house, which is set
up on blocks, its sides be-
ing lowered to form two
apartments. The homes
are in use near the Wil-
low Run bomber plant.

[ Tons of ore can now be
recovered from pillars
left in mines by a new
method of determining
rock pressures based on
“listening” to subaudible

Any magician would be proud of this trick—transforming what appeared 5
to be l|:| hilg muvinu van imn duplex house for war workers in 30 minutes sounds in the rock.
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Shoes Made of Glassj Iiﬁastlc, W d "&'JIZ.EE'
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You may be walking on shoe leather and rub-
ber heels now, but it won't be long unless the
war ends soon and these materials are re-
leased for nanmilﬂnrr uses. For months in-
ventors have been developing substitutes. One
is the wooden shoe sole, obove, built in four
sections and attached 1o flexible, durable elath
by waterproof binder. Another wooden sale, S,
shewn at right, is bound to the fobric in sec- Jikidid

tions like rollers 1o give the necessary flexibility

Spun glass, making wp the shoe-tread at left, has
withstood endurance tests successfully. The gloss
is prepared in the form of cords, shown in the
foreground, and these are wound oround ond
oround=upon a new machine designed for the
purpase—until they take the shope of a sele to
fit a certain type shoe. Plastic binder applied to
the finished scle keeps it in shape

Even a lacelike braid hos been faund te give good sarv-
ice, and such a sole is illustrated at the left. Above,
twisted cord like that shown gives a ruglike appearance;
a plastic plate is inserted under the ball of the foot where
the wear is greatest. Coften is the bosic material for
this sole, and all are treated with waterproofing and plas-
fic adhesives. Machines formerly weaving rugs now are
turning out shoes of this type. For use as uppers, hun-
dreds of nonstrategic fobrics are available
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In the spacious office af Sursiur of
War Stimson, up-to-the-minute wor
maps slide out from ingenious alcova e Y

FEW buildings acquire a leg-
endary status before com-
pletion, Alnnng them, perhaps
foremost, is the giant Pl:ntagun
Building—the War Department’s
new home in Virginia across the*
Potomae from Washington.

From the day the first spadeful
of earth was turned, Sept. 11,
1941, the Pentagon has been a
“legendary” proposition. The
speed of its construction and the
vastness of the project, largest
office building in the world, cap-
tured the imagination of the
public,

In the early construction days
there was the story of a newly
hired worker who spent three
weeks wandering over the 400-
acre site looking for his foreman.
The most widespread “legend” is
that of the Western Union mes-
senger who got lost in the build-
ing and three days later came out a lieu-
tenant colonel.

Another story, and this one is true, con-
cerns a captain in the Signal Corps whose
duties take him to the far corners of the
FPentagon's five floors. One day he strapped
a pedometer to his leg after betting a lieu-
tenant that he actually walked more than
‘1ﬂﬂ1tﬂﬂe$ a day. The captain won the bet;
‘the pedometer registered 16 miles at the
enﬂmf the day.

The Pentagon is so big—each of its five

8

Cutaway of Pentagon Building shows
two-loval bus depol, ramps, cofes,
Building is @ mile around, each foce
921 feet long; with its court, it cow-
ors 35 acres. Notice the service drive

inside filve concentric

-rﬁ

"rings"

sides is 921 feet long—that it is impossible
to see the entire structure except from the
hills of Arlington or from an airplane. One
glance at two-fifths of the building, which
iz the most you can see from any approach,
and you would vouch for the story of the
Signal Corps captain.

David J. Witmer, chief architect for the
W;rﬁyﬁplrm.says the National Capi-
tol would fit neatly into any one section of

the Pentagon. In other words, you could
set five replicas of the Capitol on the Pen-

POPULAR MECHANICS
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Visitors await escorts to guide them through 17
miles of hall in world's biggest office building

ol R

Mossonger on

tricycle “finds

himself” with
aid of chart

=

tagon site. Three foothall fields could he
laid out in the eenter courtyard and the
outer corridor would make a racetrack a
mile long. The building has a total of 17
miles of corridors. The great Pyramid of
Cheops could be set within the Pentagon

MARCH, 1943 ]



= Architects working on
z ; ", . o | huge model of Penta-
------ ' A, ; Lkt P : gon in 400-acre sife
b o f i which has 40 miles of
paved roads. Cost of
project — $70,000,000

with a couple hundred feet to spare.

Mr. Witmer, who with G. Edwin
Bergstrom planned the building, says

ere are many misconceptions about
the Pentagon. One of the first ques-
tions visitors ask is:

“Why did the War Department
build its offices away out here in
Virginia?”

My. Witmer explains that the Pen-
tagon is less than two miles from the center of the
District of Columbia despite the fact that it is in Arling-
ton County, Virginia. Another oft-repeated query is:

“Why didn’t you build a taller building that wouldn’t
take up so much ground?”

There are several answers. First, the War Depart-
ment needed the largest office building in the world
and wanted it in a hurry. For reasons of speed and
economy it was desirable to put up a structure that
would not require elevators. A many-storied build- One side of building, be-
ing on the Pentagon site would have stuck up like a lew, showing freight en-
monstrosity on the Potomac landscape, obstructing :;""“ _::df:: '; ,.;;nP::E:
views of and from the National Memorial. g

i
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Five Mational Capitels fit with
ease infe Pentogon building—
just fo give an idea of size.
Capitel is about 750 foet long

The Pentagon shape was dictated by eco-
nomical and funectional reasons, If the
building had been made eireular, eonstrue-
tion would have been more costly. The
pentagon shape permitted rectangular con-
struction of the sections. Incidentally, the
five sections were built clockwise in a rec-
ord-breaking 14 months under the general
supervision of Lt. Col. Clarence Renshaw,
Corps of Engineers, and J. Paul Hauck,
project manager.

The architects ruled out plans for one
long building because offices in the far ends
woutld have been nearly a mile apart. As
it is, no two offices are more than half a
mile apart on the same {loor.

11



The Pentagon and inner court éover
about 35 acres. The architeets insist it's
only a myth that every stranger is lost 10
minutes after he enters. They credit the
wide circulation of this “legend” to the fact
that many employees were lost when the
first thousands moved in
during May, 1942, But at
that time, the building
was still eight months
from completion and it
was impossible to place
permanent directional
markers.

The numbering system
of the offices affords an
understanding of the floor
plans. To begin with, you
must get a general picture
of the Pentagon as a five-
sided, five-story struc-
ture enclosing five con-

Pentagon switchboard—the

world's largest private unit
would serve city of 125,000

12

centric “rings” of connected build-
ings. Ten “radial” corridors, like
spokes of a wheel, lead to the out-
side walls frem the center court.

Five “ring"” corridors spread out
from the center, increasing in
length toward the perimeter. The
inner, or main ring, is numbered A
and the others, B, C. D and E, re-
spectively. Branching from the
rings are “bays.” The number of
an office must reveal floor, corri-
dor, ring and bay. Thus, office
2E257 means second floor, E ring,
second corridor and bay 57.

Three concentric light courts
extend from roof to third floor and
a fourth “court” is a 40-foot-wide
service roadway which eircles
through the building between
third and fourth rings. These ring
courts are not to be confused with
the five-acre central court around
which the Pentagon is built. De-
spite the modern design, the inner
courts when viewed from the roof
give an effect of some medieval
fortress or castle.

The service roadway within the
building provides access for de-
livery trucks or fire protective
equipment. Loading platforms
along this road are eonvenient to
kitchens, freight elevators, post office and
storage rooms.

Walls of the five floors are painted differ-
ent colors so that one may ascertain loca-
tion with ease. The ground foor is brown
(the earth), the second floor green (grass),

ok !’,.4'.

>
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the third, fourth and fifth are officially and
respectively, red, white and blue. The de-
signers, however, softened the white to
gray to relieve glare.

Doors in the concourse which open on
ramps leading to various floors are painted
in five colors. The green doors open on a
ramp leading to the second floor; the red
doors guide workers to the third floor ramp.

The Pentagon's two-level bus station,
similar in size to the Pennsylvania Station
in New York, is designed to handle 30,000
persons in one hour. There is a 630-foot
concourse on the upper floor from which
stairways descend to loading points on the
ground level. There are three lanes of traf-
fie, two for buses, one for taxis. During the
rush hours a bus will pass through the ter-
minal on the average of every 8 seconds.

Traffic moves in and out of the grounds
on a specially built highway system. Forty
miles of 24-foot paved roads approaching
the building connect with three main high-
ways outside the grounds. Twenty-one
bridges provide grade separations at all
crossings on the “reservation” and no stop
lights break the flow of traffic. The high-
way system was worked out by the War
Department in eo-operation with the Pub-
lic Roads Administration.

In grading the approaches and landscap-
ing the site, some 5,000,000 cubic yards of
earth were moved. That is one record that
will probably stand for all time. Prepara-
tion of the grounds included removing a
slum area and abandoned brick yard, tak-
ing over the old Hoover Airport and part
of the Arlington Experimental Farm, and
creating a lagoon of several acres. Even-
tually, fountains and gardens will add to
the beauty of the site, but it will be several
vears before the landscaping is complete.

When it comes to superlatives the Penta-
gon is unsurpassed. It is the largest air-
conditioned building on earth. It has the
greatest floor space of any office structure
—4.000,000 square feet. Its switchboard is
the largest private one in use and would
suffice for a eity of 125,000, In its cafeterias,
dining rooms and lunch ecounters some
7,000 persons can be fed simultaneously. It
has a hospital complete with surgery.

The building rests on 40,000 concrete
piles, one for every worker in the Penta-
gon. If these piles were placed end to end
they would extend 200 miles. The Penta-
gon has its own power and disposal plants.

(Continued ta page 182)
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Infrared Lamp Dries Sketch
To Save Second Inking

Applying lamp to ink lines drawn over pencil sketch

I [ & F
Use of an infrared lamp fz:.r drying fresh-

ly inked drawings at the patent depart-
ment of Westinghouse Lamp Division is
speeding the work of draftsmen and in
many instances saves valuable production

time. Pencil marks on drawings are al-
ways erased after they have been traced
over with ink, and in the past this would
produce gray lines which meant that the
_drawings had to be inked a second time.
The necessity for this re-inking now is
eliminated by turning a 250-watt R-40 re-
flector drying lamp on the drawing for
a minute, which takes out the moisture.

Sponge Rubber Substitute Found
In Laboratory Accident

From the foam of a kettle 'E::S:ﬂng 'Ever { ‘/f/

a Chicago laboratory, two experimenters
obtained a substitute for sponge rubber
that can be made from waste farm prod-
ucts. This discovery was accidental, since

according to officials of Bauer & Black _

they were seeking a rubber substitute to
be used in adhesive tape. In the pot was a
mixture of a special resin, acids from veg-
etable oils and other chemicals. Tests of
the foam showed that at normal tempera-
tures it is not so flexible or compressible as
natural rubber, nor has it as great tensile
strength, but it is said to be useful as lining
for tanks, airplane cockpits, helmets, in
seat cushions, and as de-icers for plane
wings and stuffing for hospital mattresses.
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TRAND opera, -":‘;ti'th
stringless puppets
STR IN G LESS instead of real singers
M strutting about a minia-
Pu P P E Ts ture stage, is the culmi-
nation of a lifelong hobby
of Fredrik Chramgr, Chi-

UT u N cago restaurant owner.
-

The 13-inch puppets, the

scenery, the theater with

GRAN D OPERA | 895 fixed seats, the stage

@ -,
‘.j.

and the production reflect
many years of painstak-
ing work and research.
Unlike marionettes con-
trolled from above by
strings, these tiny fisures,
clad in costumes copied
from those worn by Met-
ropolitan and LaSeala
artists, respond to the
deft manipulation of
wires passing downward
through slots in the stage
floor that form “tracks”
for the cast. Four girls,
maneuvering the puppets
from beneath the stage,
wear headphones to keep
s B g in touch with Mr. Chram-
r\l-r Ar* Typical of ather puppets, Floro of bo Traviote, abowve, is controlled by er, who directs each pres-

looped wires and rods. A disk at the foet onobles puppet to stand erect  wpntation. Orchestral mu-

sic and the voices of many
Below, left, o corner in the workshep where scenery and prﬂ-pt:i“ -"r famous artists come from
built by expert workmen. Right, looking throeugh stage wings. Rews o - g Re R
overhead lights may be raised and lowered. More than 1,000 lights are d;:ﬁk ;’Eﬂﬂl:‘d gs dmzlr
used, some being operated from backstage, others from the control room  4ble for beauty and com-
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Girls beneath stoge ses thot puppets do not miss
cues ond give them oction oppropriote to music

pleteness, the scenery and properties
are constructed in Mr, Chramer's own
workshop. Since an operatic perform-
ance calls for little more than slight
gestures, the puppets’ actions are lim-
ited to simple arm, leg and head move-
ments, yet theyv can kneel, sit, shake
hands, embrace and even carry small
articles, For his repertoire of 14 operas,
My, Chramer uses about 300 puppets,
48 being the largest number for any
single performance.

ETFFTFLEN TR

MARCH, 1943

In contrel room Mr. Chramer runs disks, operates most
of stage lights by bank of switches. Below, scene from
La Troviata; note tiny condelabra, puppet orchestra with
leader “Tosci,” Stage is 12 feet wide, eight feet high
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Electriciatis on Stilts Save Trips
Up and Down Ladder
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Wil FTeL .
currents. ’f‘r‘i&-ﬁ;..méﬁ-sﬁ:m_.f‘h—r
bling a small ship propeller, iz sol-
dered to a cone-shaped body
equipped with a magnetic driving
element instead of a mechanical
one to prevent leakage. This mag-
netic drive actuates a contact
mechanism in the submerged case
which, in turn, keys the radio sig-
nals on a transmitter housed with-
in the buoy. Included in the setup
is a compass mechanism having
two sets of contact points and a
revolving contactor.

Semihollow Balsa Life Raft
Floats With Bullet Holes
Bullet holes Muulﬁ t%?s;k

a balsa-wood life raft of semihol-
low construction in tests conduet-
ed by the manufacturer. After 60
rounds of .38 caliber bullets passed
through its bulkheads, the raft
sustained 640 pounds with a free-
board of five inches. Balsa rafts
are made in sizes that will support
from 15 to 25 persons clinging at
the sides. A special waterproof
covering protects the balsa wood,
and if pierced by bullets the holes
swell shut, preventing the absorp-
tion of water. Life floats have lines
all around the sides which ship-
wrecked persons use to keep
themselves afloat. Some have
suspended platforms upon which
several can stand.

A
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Making ceiling installations on stilts saves time ond climb

Taking up the suggestion of a bystander, elec-
tricians at work wiring barracks and mess halls at
Ft. Lewis, Wash., mounted stilts so they could reach
the ceiling to make overhead in-
stallations. This innovation, it
was estimated, saved each man
more than a half-mile a day of
climbing up and down stepladders.

Radio Meter Held by Buoy
Broadcasts Tide Action

Velocity mmréﬁign J:::f OCean
currents can be broadeast contin-
uously by the Peters-Roberts ra-
dio current meter, developed by

the %Lﬂm&_iihﬁgﬁm-
vey. Housed in aStreamline case
/&0 it will align itself automatically
with the current, the meter unit is
suspended to a depth of about 15

feet from a special buoy that re-
mains steady regardless of strong

MWew raft floats high
supporting many men.
Laft, note bosket ar-
|  rongement of bottom
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Flying Boat *Mars” Becomes Largezst Frelg_hter
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Grouped beneath and above w'h-n: are workers who I'ln'lpeﬂ build navy plane now converted into freighter

Tiny by comparison with the gigantic
proportions of the T0-ton navy flying boat
they helped to build, 250 members of the
“experimental” crew posed recently with
the mighty Martin Mars—the biggest plane
of this type. Spa an average of nearly

gix feet apart, 35 men stood along the top
of the 200-foot wingspan, while 215 other
persons posed beneath the wing. The huge
“water bird” has undergone conversion
into an air cargo carrier, in which capacity
it is said to be the world’s largest.

Little Brother of Big Microscope Is 234 Inches in Hm

Almost microscopic in size itself, a tiny
microscope that actually works has been
built in his home workshop by Joseph P,

iher, an employee of Bausch and Lomb,

Roc r, N. ¥., who spent a year of his
spare time at the task. A watchmaker’s

Tiny microscope beside full-scale model to left; closeup view in inset
MARCH, 1943

lathe, taps and dies were'?s?ga’m con j
ing the instrument, which is only 234 inches
high, with a specimen stage 34 inch square
that can be racked in and out like a re-
search model, It has coarse and fine focus-
ing adjustment and also adjusts for inter-
pupillary distance. Malk-
ing his task more difficult,
Kleiber selected a binoe-
ular type microscope, fit-
ting it with a revolving
nosepiece carrying multi-
ple objectives. Hardest to
make were some of the
tiny screws, and all it
lacks now is a substage
condenser to contral light
from the mirror. A glass
cover for the instrument
was made from a pill dis-
play bottle.

f[It is estimated that
2,000,000,000 pounds of
household fats have been
thrown away annually,
and it takes only a pound
to produce enough glye-
erin to fire four antiair-
craft shells.
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Jap Zero pilots don't care for this view of a Marlin B-26 top gunnaer
p——

Ajr Corps men lsarn to recognize Allied and enemy planes from modals

13

MY BOYS SHOOT DOWN ZEROS

Lt. Willis S. Brown, Jr.

Army Air Corps, Stockton Field, Calif.
As told to RODERICK M. GRANT

QO YOU think the Jap

Zero can outclimb and
outfly and outmaneuver any
American plane? Well,
you're about right.

But that's not the whole
story. Did you ever hear a
Yankee back from Midway
or the Solomons or Austra-
lia grumble about his plane
and wish he could trade it in
on a Zero? I haven't. And
some of my students have
shot down Zeros,

Yes, the Jap fighter can
fly. It has a tremendous en-
ginedn a bantamweight
body. It has huge wings for
its weight. It can get there
plenty fast. But it can't al-

POPULAR MECHANICS



ways get home again, for any
American plane ean outgun it,
and that is rather important in
a shooting war. We have some
planes with as many as 10 ma-
chine guns which can pour out
200 bullets per second. Add it
up for yourself, Three of these
Americans flving in a “V" ean
ladle out 2400 slugs in a con-
certed four-second burst.
There are some other nice
things about our ships. They
are armored, fighters and
bombers alike, The Japs are,
for the most part, unprotected,
Aces of the first World War
talk fondly of the “crates” they
flew. The Zero is a crate; flimsy
wood, plastic and fabric, May-
be it's hard to ecatch when it's
running away, but any time it's
in gun range you ecan make it
look like a punchboard.
Here's a funny thing about
the Japs. They don’t carry
parachutes, The boys from the
land of silk and umbrellas
aren’t supposed to bail out, It's
not honorable in a Nip to land |
safely and be taken prisoner; T B " N M
besides, a parachute would be - e L
that much extra weight in a plane. So  What the well-dressed Amarican pilot wears at high
when you h_i_t }em, ﬂ:ey go dawﬂl and it's altitudes. Notice emergency oxygen mask belaw chin

no haFPY landing. One-hundred-pound practice bombs are used ot a
That's not the way we were brought up.  iraining “college” to tone up muscles in calisthenics
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The instructor goes over maps with his team of pilots before takeoff

Our fliers get a sporting chance to float
down if they're disabled. Every man whao
climbs into a plane gets a parachute for a
going-away present. In fact, the U. 5.
Army insists on a chute for every passen-
ger and crewman in an army plane. That's
even safer than the civil air lines, which
provide no parachutes whatever for the
millions of travelers they earry.

We hear civilians carping
about the accident rate
among student pilots, We
don’t hear that kind of talk
among ourselves. I can’t tell
yvou the accident rate for the
army as a whole; but I can
say that at the advanced
training school for twin-
engine pilots where I am an
instructor, we have had an
average of 100 students in the
air every minute for two
years, and there have been
just three fatalities.

One fellow deliberately
flew into a thunderhead. He
should have known better.
There are two unbreakable
rules in the Army Air Corps.
Stay out of thunderheads,
and stay beneath the overcast. Thunder
clouds are poison in a beautiful disguise,
You're likely to run into a 100-mile-an-
hour downdraft around the edge of the
cloud and a 100-mile-an-hour updraft in-
side it, with terrific turbulence, Something
like that tore the wings off this man’s plane.

Our safety record here is rather remark-
able in view of the fogs that sometimes

: blanket the field with un-
predictable suddenness.
We have had as many as 20
students caught by fog at
one time, and brought them
all down without incident.
Students are taught to fol-
low the radio beam to the
cone of silence marking the
beam center, make the
right-angle turns, measure
off distance and altitude
and set the plane’s angle of
glide to meet the invisible

This is the “gresnhouse” of the
B-19, the mightiest warplane in
the world. Our bombers have the
biggest guns and heoviest armor




runway exactly. With an
altimeter accurate and sen-
sitive to 20 feet, it’s not so
difficult. In the densest of
soup you can always see the
ground from 10 or 20 feet up.

Incidentally, much of the
credit for our safety record
goes to the ground crews
who keep our planes in per-
feet condition. They're all
enlisted men who have of-

At upper right, the bombardier’s nest in the nose
of a four-engine bomber. He olic hos a 50-caliber
machine gun to man when not busy planting “eggs.”
At left, above, a preflight and gunnery trainer. Be-
low, Air Corps students study model of a gyroscope
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fered their services and tal-
ents in a job that isn’t always
glamorous, but is just as im-
portant as that of the cadet.
For the pilot depends on his
ground crew for a smoothly
operating ship. They are the
boyvs who don averalls at the
crack of dawn to tune up our
planes for another day's
flight training or for a scrap with the en-
emy. They're working with grease and oil
late at night on their essential part of the
big job of making the U. 8. Air Corps su=-
preme in the world. And, every one a
skilled eraftsman, they get a thrill in
watching the plane they've groomed take
off with a graceful lift—and a load of TNT
for Dusseldorf. We've a swell crew of me-
chanies here, and we need more like them.




Precision is the main dish in this ad-
vanced school—precision in flying and
navigating, Yankee fliers today are taught
to fight as a team and to bomb as a team,
and teamwork necessitates the utmost pre-
cision. Dogfights of the 1918 brand are
taboo, They may happen, but they are not
planned that way. By operating in groups,
the fighters multiply their fire power; they
are schooled never to break off into single
combat. Like a perfectly trained symphony
orchestra following the conductor's baton,
the wing men of the fighter team train for
the dangerous game of follow the leader,

diving and wheeling and
firing without so much
as a split second’s glance
at the target.

The Yankees learned
that from Brig: Gen.
Claire L. Chennault,
fighting chief of the Fly-
ing Tigers of Burma and
China. The Chennault
circus trick of tying the
wingtips of three planes
together with six-foot
strings and taking them
off, lying and landing
themm with the strings
intact has become the
basis of standard tech-
nique in the Army Air
Corps today—although
we don't use the strings. They were just
stage “props.” '

Here's how the team works. Three Aira-
cobras or Warhawks or Thunderbolts line
up on the runway. The leader of the “V"
element gives the signal and they are off
together. From that second until they pull
up at the home base hangar at the end of
the tour of duty, neither wing man takes
his eyes off the leader. They climb, banlk,
dive, zoom as a unit. In the air, the two
wing men take a position with their wing
tips three feet to the side, three feet back,
three feet above the leader's.

POPULAR MECHANICS
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Three thousand feet |
below, the leader sights a
squadron of Japanese.
Without a sign to his
teammates, he leads them
into a power dive. He
may radio the order fo
fire. More likely no word
will be spoken. When the
wing men see the flash of
his guns, they press the
triggers on their own
sticks and spray the tar-
get. They may not even
see it. Thus their fire
power is trebled,
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One burst, and they pull
away. There is no climbing back for an-
other round, if these are Zeros they are
fighting. They have lost the advantage of
altitude and the speed of the plunge. One
deadly burst from above, and the team is
on its way rejoicing.

The Chennault system works. You may
remember that the Flying Tigers shot
down something like 34 Jap ships for ev-
ery P-40 lost. It's the system we teach
here and at all fighter and bomber schools
where formation flving is a part of the
curriculum. At first the instructor leads
the element with hand or head signals.
Thumb pointed left or right means a turn.
Head tilted forward, increase speed. Head
tilted back, decrease speed, and so on. The
student’s eye, focused unwaveringly on
the leader’s opposite wing, takes in the
signals and observes any change in aspect
of the flaps, and after many hours of flight
together the trio is welded into a unit, the
wing men responding as if the leader's
brain transmitted its commands by a sin-
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Top, a captured Jap Zero (detailed in the drowing)
is tested by a U. 5. Air Corps pilot. Below, the navi-
gater of @ big bomber plotting the course to target

/
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Parachute training is a “must” for oll cirmen. Here a cadet is learning
the technique of guiding his parachute by menipulating the shroudlines

gle nerve to the fingertips controlling
three planes.

You've driven down the boulevard with
your eyes glued to the fender of the car
ahead. It's something like that, but in the
gky there's a third dimension to think about
and the pace may be 100 to 400 miles an

hour instead of a

1 wartime 35 on the
J boulevard., Yet it
Ty becomes automatic,

even the landing of

a pursuit ship at 100

miles an hour with

your attention on

the other fellow's

It's every student's am-
bition to pilet a big
bomber like the B-19, the
biggest thing with wings

wing and landing gear in-
stead of the ground that
is fast coming up to meet
you. That's teamwork,
polished to the point that .
you're reading the signals
in the quarterback’s mind
as fast as he thinks them.
Lately our fighters have
evolved a two-plane com-
bat team that has proved
a good combination.

We have a plane for ev-
ery purpose. There has
been criticism of the ina-
bility of the Airacobra,
for example, to fight
much above 15,000 feet.
It was never intended to.
It was designed primarily
for ground strafing. We
have high-altitude fight-
ers. We have intercep-
tors, notably the Lockhegd P-38—the Eng-
lish eall it the Li —which can climb
a mile a minute and operates very effec-
tively at high altitudes. We have one at-
tack plane that is the toughest bird of its
kind. It has four fixed guns firing forward:
it can strafe the enemy as it swoops down,
and as it climbs away from the attack a
belly gun sprays backward against the
ground,

No plane can excel at everything., The
Flying Fortress comes as near to it, I be-
lieve, as any. Some of my students are
piloting Bo B-17"s over the Pacific, and
they tell methe Japs won't go near a For-
tress any more. A few early encounters
evoked a deep respect for the big forts in
those sons of the erstwhile Rising Sun who
got away. The Flying Fortress just isn't
villnerable. =

e T R 2
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On one occasion six For-
tresses were fying in two
WV elements of three when
they spotted 18 Zeros up-
stairs. The Forts sailed
straight on their course
with the dignity befitting
their might. Inside, the
starboard gunners fin-
gered their triggers lov-
ingly. Up above, the first
Zero peeled off and roared
down like an angry hor-
net, insulted by the indif-
ference of his prey. An-
other Zero peeled off on
the tail of the first, and an-
other and another. The
Fortresses moved majes-
tically on. Their gunners
waited almost until they
could see the red of the
enemy's eyes. Then they
let loose., A thick hail of
S0-caliber bullets rose to
meet the sereaming Zeros.
The first Jap burst into
flames and plummeted to
the sea. The second Jap,
riddled with bullets, dis-
integrated. The third went
spinning, and the fourth,
and the fifth . . . seventeen
Zeros were hlasted out of
the air. The eighteenth,
loath to make it unani-
mous, hied himself unhap-
pily away to report to 17
sets of bereaved ancestors.
The six Flying Fortresses
streaked on without a
change in pace.

It's about nine months
from the reception center
to the front seat of a
Flying Fortress or a War-
hawlk, and there are mo-

ments both dull and dan-
gerous between.

It's not so dangerous to
fly home in a fog that
seems solid enough to float
a jeep; more than once the
civilian spotters who hon-
eyeomb our seaboard have
located lost students for
us and we have brought

(Continued to page 158)
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Powerful floodlights illuminote a fleld during night flight training

Safe flying is drummed inte the students with these “Air Hog” posters
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Cadets Leéarn to Abandon Ship
On Waterfront Platform

pr—— —

Cadets leaping over the side of “doomed ship” and scrambling dewn ropes

At a west coast port, cadets in the Maritime Service Basic
Training School use a lofty platform at the water's edge for
rehearsing “Abandon ship!” The platform has upper and
lower decks and is equipped with nets and ropes. It only
takes the cadets a few seconds to get into the water at the

signal, “Over the side.” During the drill
they are fully dressed and wear lifesaving
jackets,

Robot “Remembers’ Flash-Image

ﬁl [
Until Camera ?L’%lis H-J.,_,L

In studying unpredictable "flashes "and
surges in electrical equipment, it is a great
help to have photographs of them, but they
vanish before it is possible to click the
camera shutter. However, the problem has
been solved in General Electrie’s labora-
tory by the dev-e_l_upmmt of an electronic

* Lty MY,
[ "\

robot that retains the im-
age of a flash for Y sec-
ond, long enough to per-
mit the opening of an au-
tomatic camera lens. It
consists of a cathode ray
tube having a thin coat-
ing of a fluorescent ma-
terial on which a small
beam of electrons contin-
uously paints a picture of
what iz happening. When
a flash oecurs, this mem-
ory oscillograph holds the
image while a thyratron
tube trips the camera for
a Yo-second exposure.

Lever Locks Blade
Of Hack Saw

In Positio %
Hack sawm ?lér‘é

placed or repositioned in
a jiffy with a eam-action
lever-lock that eliminates
loose studs and threaded
tension devices. Pushing
down on the lever at-
tached to the spring steel
frame locks the blade into
position under high ten-
sion. This tension results
in straighter cuts and
fewer broken blades. The
saw is adjusted for 8-, 10-
or 12-inch blades. The
blade can be faced in any
of four directions by plac-
ing it over fixed pins on
the side and bottom of the
frame, Straight or pistol
grip handles are available.

Pushing down on lever to lock blade into position

CHANICS
u&?f‘} N o 2] h% H.-'L.

- P



AL ondare, Clietro

13 < Fleit

; ,,&__/i_pd &gfﬁfm.{ o

L f rd o %
Speedy Cable Layer‘f{Shoots” Liné to Roadside

Keeping up with the fast tempo
of modern warfare, the British
Royal Corps of Signals uses new
track wvehicle for laying cobles

Laying cables behind the front lines at
the rate of 20 miles an hour is the feat of
the British Roval Corps of Signals with the
track-driven cable layer shown above. The
machine, manned by a crew of five, is
equipped with a “gun” which projects the
cable to one side, clear of the roadway used
by advancing vehicles. Three big drums
mounted on the front of the layer carry
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mile lengths of line. The machine is fol-
lowed by a “building crew” that erects the
cable on light poles or buries it. The art-
ist’s drawing, which is based on official
information, shows a crew laying cable on
the desert to link command headquarters
with a forward air base. Cable communi-
cation is vital in offensive operations as
an alternative to radio.
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T 2 LONGEST ROAD .r she

Gas station “traffic cop” is o road mop . m ¢ a
and clock of Argentine Autemobile Club B? Edw"‘ w. Jﬂmes

Chief of the Inter-American Reglonal Office
United States Public Roods Administration

A S THE PLANE FLIES, Buenos Aires is about
a third of the way around the world from
Fairbanks, Alaska. Between them, almost com-
pleted, lies the longest road in the world.
Bulldozers crashing through the underbrush
from north and south met in the Yukon wilderness
in November and U. 8. Army trucks were soon
rolling over a new 1,632-mile pioneer road con-
necting Alaska and Canada with the United States.
From Fairbanks fo a point in southern Mexico
the road is now uninterrupted. From Buenos
Aires, Argentina, across the Andes to Santiago,
Chile, and north through Lima the highway is in
use, and an all-year alternative route from Lima,

A
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Left, tamping Guatemalan saction of Pan American highway. A
million Indians must work twe weoeks o year on national high-
ways. Bolow, an oxcart meets @ modern bridge In Micaragua
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e COMPLETED HIGHWAYS
mun UNDER COMSTRUCTION
Bhbe SEA FERRY ROUTES

Peru, to La Paz, Bolivia CARACAS
and Rosario and Buenos

Aires, Agentina, soon will

obviate delays to winter

motor traffic over the
trans-Andean road east of Santiago.
Only a half dozen short sections
through the mountains and jungles
of Central America remain as ob-
stacles to free motor travel between
the sister continents over the world's
longest unbroken ribbon of highway.

In a world conflict that is basically a War
of Transportation, with a vast movement
of men and military machines on a global
battlefront, the Pan American Highway «
System is destined to play a vital role. Its
building, like that of the Panama Canal, is
a milepost in man’s constructive achieve-
ments and a monument to the cooperative
spirit of the 21 Western Hemisphere repub-
lics that jointly built the great system of
15,000 miles of highway and principal con-
nections. It has been building for almost BUENOS AIRES
19 years; when finished, nearly a half bil-
lion dollars will have been expended on it.

BOGOTA

Top, vnlcading car at
QUITD Uruguoyan port after
ferrying Plate river
from Fuenes Aires.
Maop shows the hemi-
sphere highways from
Alaska to Rio de Jo-
b LUsas  neiro and Buenos Aires
with incomplete sec-
tions in dotted lines

O,

RIO DE JANEIRD
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Right now the question is—ecan the Pan
American Highway provide a major war-
time contribution by bringing strategic
materials from the other American repub-
lics to the United States?

It can, under certain conditions. QOur
government has granted loans and appro-
priations totaling between 85 and 95 mil-
lion dollars to push the highway through
Central and South America. A 675-mile
pioneer road is being rushed from the
Mexico-Guatemala border to the Panama
Canal, to be linked by June
with the Mexican railway
system to our border.

The wisdom of an inter-
national highway system
as a part of our war pro-
gram was dramatically ex-
emplified by China’s Bur-
ma Road. Scooped out in
ten months by back-
breaking hand labor of
more than 100,000 men,
women and children, this
highway functioned for al-
most five years, pouring
life blood into the armies
of China,

Observers who have

A motorist follows a detour
around a woshed=out bridge on
the road over the Peruvian Andes

30

compared the Burma Road with
finished sections of the Pan Amer-
ican Highway rate the Burma Road
a back-country, grade-D high-
way. Yet in 1941 the Burma Road
carried 20,000 tons of vital supplies
every month to the fighting Chi-
nese. Despite lack of fuel, ma-
chinery and equipment, lack of
organization, technieal difficulties,
inadequate surfacing and the un-
remitting rain of Jap bombs, this
artery functioned until Burma
was conquered. Chinese humor-
ists' favorite jibe was that a Jap
bomb cost $1,000; the hole it made
in the road cost eight cenis to re-
pair. Today the Chinese are fe-
verishly building another highway
to connect Chungking with India.
Ships are the principal means of
moving freight between the
Americas. Since Pearl Harbor,
ship sinkings in the “Battle of the
Atlantic” have totaled over 545.
Shipping distance from Buenos Aires to
New York over the 24-day peacetime route
is 5,871 nautical miles. By utilizing alter-
native water and land routes we may re-
duce our exposure to submarine attack.
Except for about 2,000 miles of continu-
ous surfaced road in Mexico, the 3,500 miles
of the North American section of the high-
way (called the Inter-American Highway
north of the Panama-Colombia border) is
still under construction. Sections are com-
pleted, but not continuously connected.

POPULAR MECHANICS



Parts of southern Panama and
northern Colombia are still only
semi-explored.

The South American section be-
tween La Guaira, Venezuela, and
Rio de Janeiro, Brazil, is about
8,200 miles long—325 miles longer
by the Santiago route than via La
Paz. Reports indicate the highway
is about 98 percent completed. The
principal bottleneck is a 290-mile
stretch in Ecuador, which eould
be built in about five months if
funds, equipment, labor and sup-
plies are provided. This gap can
be detoured by a water jump of
175 miles from Talara, Peru, to
Guayaquil, Ecuador, or 90 miles
from Puerto Bolivar to Guayaquil

Truck transportation over the
Pan American Highway is expect-
ed to be important in future trade
among the other American repub-

A fleet of ten Caterpillar tractors pull-
ing scrapers is making the cut at right
on the highwoy to Panama in Costa Rico

lics. There are plans afoot to solve
local shipping problems by using
truck convoys from southern to
northern Peru, about 1,000 miles,

There are about 10,000 Diesel
vehicles in the Western Hemi-
sphere, half of them in the other
Americas. About 100,000 gasoline
trucks were reported frozen in our
dealers’ hands—a large stock pile
from which motor vehicles could
be diverted for trucking vital ma-
terials from South America. There
is a moderate supply of trucks on
that continent.

{Continued to page 1768)
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In western Venezuela the highway [cbove) smokes its way in
abrupt aseents te the covdwrapped “ponome” on top of the
Andes at La Negra pass. A wrecked car is mounted on @ monu-
mental base (left) to warn speeders ot a Peruvian crossroads
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For “"Commando” Raid until the tension reached 22
pounds, yielding only when its
shell-closing musele was torn
apart. To apply the weights, small
notches were cut in the shells into
which small hooks were inserted.
Weights on lines passing over pul-
leys applied the tension, while the
shellfish were kept alive in a salt
solution similar to sea water. It
was pointed out, however, that in
their natural environment, oys-
ters and clams might not react in
exactly the same way,

One-Man Tool for Wheel

Saves Removing Pa zﬁg‘

Knee action wheel fanl )Z
paired without removing parts
from the car with a handy tool that
can be operated by one person.
The tool, powered by a hydraulic
ram, corrects faults that would re-
sult in abnormal wear on tires. It
is applied with three-point con-
tact and adjusts from 3 to 7 inches
to correct camber. It also can be

Ranger leaping from top of rail bﬂl‘ﬁlr whh % f in hand used to straighten steering arms
sln-

and spindles.
United States Rangers who di

guished themselves in the raid on Dieppe,
keep in top physical condition by training
with British Commandos on obstacle
courses. Scaling a 20-foot rail barrier with
full fighting equipment and then jumping
off is one exercise. The Ranger knows how
to land without breaking bones—unless
they happen to belong to the enemy.

Clam Demonstrates Its Ability
To Keep Its Mouth Shut

Steady pulling for five day ith weg]g
ranging from about two pounds to more
than eight pounds failed to make oysters
and clams open their shells in tests con-
ducted by Prof. A. M. Reese of West Vir-
ginia University. He was trying to Iearn
Ma starfish induces the
mollusks to open their shells zo it may
devour them, but this problem remained
unsolved. Some of the shells were opened
slightly after five days, others not at all. .
One oyster, after a three-pound pull for  Repairing knee action with the new hydraulic tool
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Sugar problems of the
diners in one restaurant
have been solved by the -
proprietor, who'installed
a rack behind the counter
where each patron may
store a sugar bowl of his
own. If the customer
wishes more than one
spoonful in his coffee or
tea, the first one is on the
house and all the extras
come from his niche in
the “sugar vault.”

Cafe Keeps Patrons’ Sugar Like Shaving Mugs

Stored like soap mugs
in an old-time barber
shop, sugar dispensars
belonging to patrons
provide that extra
spoen in the coffee.
An odd ossortment,
the containers include
atamisgrs, oil cand
3 :m_d__ﬁu-nn. pots &

o
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Demountable Partition Panels Conserve Wood and Nails

Solid partition walls can be erected and four feet wide. These panels are set
speedily and easily with gvpsum core wall- within a framework of two-by-fours
board supplied in panels gix to 10 feet long  spaced four feet apart, using wood molding
to mount the panels in
place. Panels so installed
may be dizsmantled intact
simply by ripping out the
moldings. Fewer nails are
required for this type of
installation than where
wallboard is mounted on
studs spaced with 16-inch
centers, and ithe wider
framework also saves
considerable wood. The
molding nails may be
driven without punctur-
ing the panels.

Twao views at left show work-
men setting panel in frame of
twa-by-fours, eand placing
quarter-round meolding which
helds the pancl all areund

#
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Top, Ralph Miller, California guﬁ;iri'-i?h, uses high-speed ammunition . P
rﬁr—'ﬁ'%mul has been fitted with a telescopic sight for long b | if)

range shooting. Below, -'5-”-“5'—'1‘—‘!*-,"&"_""5"“& st ot ‘h_?miwﬁﬂt. ;

Los Angeles police forde, fires simultonecusly ot two targets "-‘-.'51-' a2 4 W J

. ; " [!iM 7 o v
REVOL‘ VER shooting

looks easy, when wyou
watch a crack shot knock the
ashes from a friend's cigar-
ette, or with two guns si-
multaneously hit two small
targets held at arm’s length
apart by someone in front
of him.

But have you ever tried to
hit a small target with a re-
volver vourself? If vou have,
vou've observed that the
sights wobble all over the
place. You get more misses
than hits; and no wonder,
for a handgun is the most
difficult of all guns to use.
You need a lot of practice to
become a good shot, but here
are a couple of tips that will
improve your shooting al-
most at once.

In the first place, you may
hold the gun improperly.
The average person pokes
his finger across the trigger
and rests the rear of the gun
against the big joint of his

34 ' POPULAR MECHANICS



Fating oway from targets on police range, morksmen
turn at a signal, fire at each target as they rush in

thumb. That's all wrong. It puts the barrel
at an angle with your forearm, tending to
spoil the aim. The recoil may slam the gun
into the base of your thumb, tearing off
some skin,

The right way is to place the rear of the
gun against the goft flesh between thumb
and forefinger. This lines the barrel up
straight with the forearm. Your thumb
now lies parallel with the barrel and the
ball of the forefinger rests on the trigaer,
Always hold the gun this way. Be sure the
grip or stock is held vertically instead of
cocked to one side.

Steady sight alignment is necessary be-
fore you can run up good scores. The se-
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Don't try this en the boulevard—it's a trick for ex-
perts. Aiming o revolver by loaking in a mirrer

At left, Miller's high-stpeed .22 caliber revelver bul-
let is shown in center, compared with a .38 caliber
revolver bullet at left and a .45 caliber, right

35



Gunsmith Miller overhauling various types of revalvers in his shop

cret is practice. The more you aim at the
target, the steadier you become. Dry snap-
ping, or simulating fire with an unloaded
gun, is good practice and wont hurt a
modern revolver.

A good shot never pulls the trigger but
always squeezes it. When wou pull the
trigger you pull the bar-
rel to one side, spoiling
the shot. A slow squeeze
doesn't deflect the barrel.
Even this isn't enough.
There is a “follow
through” in aiming and
squeezing that makes the
difference between good
and poor shooting. A
steady aim during the
trigger squeeze is simply
preliminary: the aim
must also be steady dur-
ing the time the bullet is
traveling through the
barrel, after the gun has

Fraperly held, rear of gun fits
inte soft flesh between forefin-
ger and thumb; thumb is paral-
lel to barrel. Motice thumb in
improper hold at right, with
trigger finger extending too far

36

been fired. Sergeant R. J.
Nowka, former national pis-
tol champion and a member
of the erack Los Angeles po-
lice pistol team, explains
that a good shooter deliber-
ately “holds through” and
continues to sight and
squeeze after the shot has
gone. This helps to prevent
the marksman from uncon-
seiously flinching at antici-
pation of the concussion.

In exhibition, Sergeant
Nowka can perform such
stunts as shooting the ash
from a cigarette held in a
man's mouth 20 or 25 feet
away, then shooting the coal
of fire from the end of the
cigarette, and finally cutting
the cigarette in half. Cut-
ting a playing card held
edgewise at the same dis-
tance is another stunt; hit-
ting elay pigeons thrown
into the air, or putting shots
into two targets from two
guns that are fired simultaneously are oth-
er examples of fine exhibition shooting.
These are not trick shots. No such shooting
as this should be attempted by an average
shot while using another person to hold
the targets. The slightest deviation in aim
might cause a death. Not even the best

WRONG
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shots will fire at a target held above a
persop's head because a slight varia-
tion in.powder chhrge may cause the
bullet to drop more than it should.

Plenty of practice, plus coaching, is
what it takes to become a fine pistol
shot. Revolver shells are hard to buy
these days but most revolver clubs re-
load their own shells. An automatic
reloading machine built for the Los An-
geles Police Department range loads
2,000 revolver shells per hour. Target
shooting is safer and more convenient
on a regular range than out in the open
country. The first requisite for a prac-
tice range is a thick backstop, such as a
hill. The whole area should be posted
with warning signs and the range itself
fenced in. A combination range for
both revolvers and rifles should have
targets at 25 yards, 50 yards, 100 yards,
and on up to 500 yards or more if room
is available. The shooting area should
be in front of the range, on level
ground, with enough room to provide
six feet of space per man. Standard
targets may be obtained at sporting
goods stores,

Sergeont Mowkao, former national pistel cham-
pion, cuts cigarette in two with o bullet. Below,
gun case for four hand guns, tools, ammunition

A revolver or any sort of hand-
gun is a compromise weapon at
best. Its chief asset is portability.
It is a difficult weapon to aim and
even a slight breeze will throw a
crack shot off his mark. Because

it is held by the hand below the
barrel, the recoil of the gun throws
the muzzle upward. In fact, the
tall front sight of a handgun is
built up purposely to compensate
for the distance that the muzzle
lifts upward during the time the
bullet is traveling through the
barrel. The barrel is actually
aimed way below the target.
Most handguns are effective for
only 50 yards, about the range of
a shotgun. The bullets of heavy
revolvers are big, slow-speed
slugs that have muzzle velocities
under 1,000 feet per second. Ralph
Waldo Miller of Topanga, Calif,, is

{Continued to page 1735)
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Dougllboys ]mn “Bread Line” at dl(lIlﬂ’ School

" Reading the fempera-
ture of bread :lvul.rgh,
obove, is just one of
the fine poinis of bak-
ing given soldier stus-
dents at the Army
Training Schoal for Ad-
wvonced Baking Instruc-
fors in Chicogo. Co-
operating with the
Army in developing ex-
pert bread bakers s
the eivilian itaff of the
Americon Institute of
Baking. Center, watch-

ing over Army avens
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The "weighing in"
process, above, is ac-
companied with more
temperature tfests. Be-
IEIW, students an the
""l’.mhpl.n"' learn how to
bake good bread with
field equipment, rain or
il‘lir"m-.. hat ar eald. The
douwgh is mixed and
weighed in tenis ond
boked in ovens fired
with either ceal, wood
or ail. Men who eam-
plete the five-week
course are experts

U. 8, Bignal Corpa photos
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g éSpare Tank for Plane Is Dropped When EmPtY

\‘ 'Auxﬂlaly gas&hhe
tanks designed to in-
crease the range of Amer-

ican bombers are carried
Cyon the outside of the

.. planes and can be dropped
*Jwhen empty or upon en-
~tering combat. The tanks

-

"TIB.I e streamlined to reduce

-:j‘ were developed by engi-

—Tonstructed partly with

H-.rmd resistance. They

neers of the United States.
Rubber Company and are

converted tire machinery.

These streomlined “sggs”
are for the air corps—not for
breakfast but for the large
bombers to carry axtra Fuel
and increase range of ships

Statue in Butter of Cow and Calves Weighs 1,000 Poun

Keeplm ? ?

work was a matter uf
prime importance to J. E.
‘Wallace, Florida sculptor, -
who used butter in lieu of
clay or marble to make a
life-size statue of a cow
with twin calves for a pa-
triotic exhibit. The group,
titled “Food for Victory,”
was displayed in a large
glass refrigerator kept at
low temperature. One
thousand pounds of but-
ter went into the statues.

Seulpter at work in his odd
studie—a huge refrigerator
where he made this life-size
bovine group in butter. Tem-
perature is kept at freezing

Inventors Advised Not to Invent Torpedo Nets for Protection ﬂf‘g;’igs

Of 100,000 ideas submitted to the Nation-
al Inventors Council to help win the war,
several thousand concerned nets, sereeng
and other devices for protecting ships
against torpedoes. Because this field has
been so popular, Uncle Sam is suggesting to
inventors that they would be wise to direct
their efforts to other inventions that have
not had such intensive consideration. Dur-

MARCH, 1943

ing the first World War a’similar situ
prevailed when the Naval Consulting
Board received 6,740 ideas in the zame eat-
egory. At that time it was reported that
not one of the proposals had been approved,
because the devices either were too heavy,
difficult to hold in position, unmanageahle
in a heavy sea, or interfered with the speed
and ma Euverahlll‘w of the \Easel
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It's the navigator who “brings ‘em baock alive.” Above, shoot-
ing the sun through top blister; below, ot the navigator's desk

J( .4

By Wuyne Whlﬁuker

THE navigator of a big Army
bomber roaring over the jun-
gles of Central America speaks
into the plane’s interphone system:
“Navigator to pilot, In 14 min-
utes we'll be over the Panama
c—mﬂ].,”

“Bure it's not Suez?”

"E.T.A. from this point,” con-
tinues the navigator, “is not more
than 40 seconds off original Esti-
mated Time of Arrival”

“Forty seconds off! Say, they'll
have you navigating a Great Lakes
freighter if—

"You can relax now,” interrupts
the navigator. “Looks like the
ack-ack hatteries will pass us up.
You might also try keeping on the
course for a change.™

Under the good-natured banter
of these airmen on an Army mis-
sion to the Canal Zone was the
knowledge that an error of min-
utes meant sudden death. Every
plane that flies over the canal is

POPULAR MECHANICS



BOMBER

an enemy plane unless proved
otherwise. Gun erews are in-
structed to shoot first and ask
guestions afterward. Both
navigator and pilot knew that
their appearance a few min-
utes early or late due to faulty
navigation, would be greeted
with a stream of bullets,

This particular mission and
others like it are considered
routine—completely  without
risk—all because of the high
degree of accuracy of Uncle
Sam's aerial navigators.

The pilots eall these back
seat drivers “high altitude
bookkeepers.,” They have a
desk job, but their office is on
a bomber and their desk be-
side the bomb rack. Every pi-
lot, bombardier or gunner
knows his navigator can guide
him to any point on the globe
—io Berlin or Rabaul, to Dus-
seldorf or Yokohama
hack to home base.

Even on training trips the
navigation cadet—who is

and

MARCH, 1943

Sextant in hand, the “back soat
drivar”’ sits bohind the pilot check- |
ing plane's position. Fifteen weeks
of navigation training and 15,000
miles of fight fit him for his job

A Navigotion Codet figures that the shortest waoy to
the Far Eaost is by o straight line along o Great Cir-
cle. His job will be to set the course, forecast weath-
er during Hight, read the maps and wateh the wind
drift, guide the bomber from bose to torget and
home again. Left, operating a radio direction finder
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called a “jackpot,” the navigation equiv-
alent to pilot underclass “dodoes”—must
navigate so well that a 500-mile jaunt is
completed on the “destination dot™ within
two minutes of estimated time.

An officer at the Army Air Corps’ Navi-
gation School at Hondo, Tex., compares a
bomber navigator’s job to directing a blind

Cadets must learn te fly by sun, stars ond

planets. Here two Air Corps cadeis study

a Pon American Airways navisphere show-
ing how the world looks from outside

truck driver freighting 10 tons of
TNT at 60 miles an hour. A ecool
head, accuracy, and ahility to work
with an array of instruments that
would awe a layman are the re-
quirements for a good navigator,

Thousands of smart young
Americans are learning naviga-
tion in “sky clazsrooms” in schools
conducted by the Army Air Corps.
Their instructors are experienced
Army navigators, navigators from
Pan American Airways and a few
recent graduates. The cadets are
taught to navigate by landmarks,
dead reckoning, the stars and
radio instruments.

First, the prospective navigator
must attend nine weeks of pre-
flight school. There he receives
refresher courses in mathematics,
physics and other subjects, learns military
discipline and courtesy and how to iden-
tify air and naval craft. He is selected for
his training on the basis of his own prefer-
ence and exhaustive psychological and
physical tests. In pre-flight school, he of-
{ien teams up with a future bomber crew
buddy, the bombardier. Combat crews are
close-knit units built on mutual
confidence, respect and friendship.

After leaving pre-flight school,
the cadet enters navigation school.
There he is given a stiff 15-week
course that covers the four funda-
mental methods of aerial naviga-
tion—pilotage, dead reckoning,
radio navigation and celestial nav-
igation. He studies meteorclogy
so he can forecast the weather in
actual flight. He is also trained in
making aerial observations.

If he doesn't “wash out” during
the 15 weeks, he is graduated and
receives his navigator's wings as a
full-fledged second lieutenant.
Then he attends gunnery school
for about five weeks so he can take
his turn at the gun beside his desk
in combat. Finally, he is assigned
to a bomber training unit. The

Seated on o revelving mount in training
* school, a budding Air Force navigator works
out a problem in skyway maothematics

POPULAR MECHANICS



process of converting an
untrained civilian into a
man who guides the des-
tiny of a giant bomber over
oceans and econtinents
takes only 29 weeks!

The simplest of the four
methods of navigation is
pilotage. This consists of
recognizing landmarks
which one already knows,
or by comparing them to a
well-marked map. If Brig.
Gen. Doolittle’s navigator,
Lt. Henry Potter, had lo-
cated Tokyo by first ob-
serving Hirohito’s palace,
he would have been navi=
gating by pilotage. This
method of navigating is
best for short distances
over familiar territorv. It might lead to
disaster over camouflaged enemy country
and is virtually useless at high altitudes, at
night or in had weather.

The second method is dead reckoning—
D.E. to the navigator. Its similarity to the
medical abbreviation is appropriate, for
dead reckoning is the “doctor” that has
brought many a flier safely through storm
and darkness to his destination. It was the
only miethod of navigation used by Lind-
bergh on his flight to Paris.

Dead reckoning sounds much simpler in
theory than it is in practice. Suppose you
take off from a certain point and fly along
a compass course at the rate of 300 miles
an hour. At the end of one hour your plane
position will be at a spot on .
the map 300 miles from [T
vour starting point. If the |

* destination is 600 miles dis-
tant and the same speed is
maintained, you can “reck-
on' that you'll be there in
two hours. The wind, how-
ever, must be reckoned
with, too.

The navigator's “map”
for dead reckoning consists
of a sheet of paper ruled
with lines of longitude and
latitude and dots for start-
ing point and destination.
On the larger long-range trans-

.{M‘I plenes the novigater has a
i

ig mop table behind the cockpit
Courtesy Pan American Alrways
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Two “back seat drivers” heoded for U. 5. Navy blimp service take a les-
son from an officer-instructor on the technique of aerial submarine hunts

Navigation by radio is the third method
learned by cadets. In flyving the “ether”
range, the cadet listens to the directional
signals of a radio beam. The steady whine
in his earphones, the “dit dah" and the
“dah dit” tell him whether he is flying
along the middle of the beam, or on either
gside. Commercial pilots swear by the
beam, or “peanut whistle,” but the bomber
pilot over enemy territory doesn't have a
beam to lead him to his target, nor can he
{une in some convenient radio station with
his automatic radio direction finder.

The direction finder, boon to clipper
planes in peacetime, is especially valuable
for ocean flying. The navigator sends out

(Continued to page 144)
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“Telescope” Movie of Planet Mars Is Thriller

.............

S y F .
- - F LA P S
“Photos [rom Apierlanaey
Muscum of Naturn] History L
Among bizarre "props” used in
L

making colored movie of planet
Mars were the 22-feat drum of
papier meche (obove) and g
“Man from Mars” at left. The ]
lower wiew shows projector as |
Martian s 'ﬂuslﬂud an  SEfeen B
=
One sequence of the movie, “Mysterious
Mars,” projected on the dome of the Hay- .
den Planetarium in New York combines
fact and f.‘-lrl(':,-' to ]:l'nl'::Jc:{! f [:er'ul: of the
planet. The scene, filmed in color by the
planetarium staff, shows how Mars might
look if viewed through a hypothetical elec-
tron telescope. Images caught in this
super-telescope of the future would be
magnified electrically more than a thou-
sand times. To make the “closeup” of Mars,
the staff constructed a relief model by
pasting colored papier mache on a huge
drum. Mountains, valleys and peaks, the
latter sprinkled with tiny glass heads, fol-
lowed the latest astronomical knowledge,
of Martian surface. The motion pictureg
was taken as the drum was turned, giving &

I '-'v‘

P>

i

i ™%
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the effect of traveling
over the planet. The staff
even created a fanciful
“Man from Mars” with a
head like an insect and an
arm ending in a claw. The
film runs so smoothly that
many persons viewing it
through what appears to
| be the metal viewplate of
a giant telescope have to
be told that it is a motion
picture.

Lightweight ““Lung”’
Held to Chest

| By Vaﬂi}lén > m?
Weighm only ni
pounds, a rubber respi-
rator is strapped lightly
around the chest and held
t.in place with a vacuum
. attachment. The chest is
ﬁaised and lowered, fore-
Jing air in and out, with a
- W handle on top of the
J “lung.” No experience is
. eeded to operate the
respirator which can be
spzed without danger of
~bursting or collapsing
b lung cells. It is useful for
“\fire departments, schools,
ifirst-aid stations, at
‘beaches, or any place
! where an emergency
X gmight arise. A small
m “model is available for
gstarting natural breath-
ing in a new born child.

Q3
0
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Huge Incinerator Takes “Walk”

Under Tow of Tractor, |

# LY

jgmﬂ‘;

Incinerator weighing 100 tons starting 300-foot journey ot tractor plant

It was “moving day” recently for a big
brick and steel incinerator at the plant of
the Caterpillar Tractor Company, The in-
cinerator, 64 feet high and weighing more
than 100 tons, was moved 300 feet by a
Diesel tractor with the aid of a cable and
pulley blocks, Cribbed up on steel heams
which rested on round steel bars, the incin-

way for the installation of equipment de-
signed for the salvage of steel chips and
turnings.

{[Look in the index to find where to buy
articles deseribed in this magazine. Say

Lifting handle of respirator forces alr Into lungs You Saw It in Popular Mechanies.
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erator was towed to a new location to make
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5 RAILROADS g
KEEP 'EM_HUMPING

- "E}: II | " "

T Out of a classification 'l.'cln:l in the sast, a ‘F::.sl.
frelght moves onto the main line of the New
York Central, hauled by big Mohawk locamotive

= The “highball™ signal waves to start a string
aof freight cors on an overnight run with a sehed-
ule os exacting as that of a passenger train

In his caboose the conductor mokes up reports
:huw:ng car nurnl:lrn... wr-.ighl: and destinalions,
to ba turned in at the yard office at end of run
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Freight is the life-
blood of the nation,
and te keep it cireu-
lating the railroad
equipment must” be
maintoined in  good
order. Abave, a sproy
af whitewash marks
spot for repair crew

Freight cars are sort-
ed for voriows desti-
natiens in the classi-
fication yord. Tower
man [center) watchs
ing cars go over hump
controls speed by re-
torders, and routes
cars to proper track

In a pit vnder track,
as cars approach the
hump, an inspectar
wealches underside of
cars for flaws. He
cantrals valve thal
shoots whitewash
marking truck of de-
fective car for repair

Below, a powerful
Mallet engine with
four cylinders and 12

A deivers shoves newly

arrived freight over
hump at walking
speed ond cors are
cut off at fop 10 slide
down maoze of rails”
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“Islana” on Big Carrier Is ﬁe rve Center of Ship

= Made from parts of

. several motoreyeles, a
small-size, three-wheel
L

automobile is capable of
!t\c\f,arr}rmg six men at 75
miles an hour and, ac-
cording to the hmlder
will travel 50 miles on a
™ gallon of gasoline. The
:car weighs 500 pounds
h and cost $400. Used as a

military vehicle it could

mount five machine guns,

{[Contrary to general
opinion, lightning strokes
are more severe at low
altitudes than in high
mountains, General Elec-
tric men found during a
five-year study.

48

ﬁgh aéwe the ﬂ;ght
deck on aircraft carriers
is the “island,” or control

? tower, where officers di-

rect the activities on
board the giant flattops.
From their perch on the
starboard side of the ship,
flanked by pompoms and
fuel tanks, they command
a full view of deck, sea
and sky. Alongside the
tower are sturdy steel
arms and cables used for
hoisting seaplanes, and
radio towers which are
lowered to horizontal po-
sition during flight oper=
ations.

F h‘ﬁ. _:‘ Starboard view of giant
N = gircraft carrier headed
toward sea, the control
tewer—or “island” as
navy men call it—rising
high above the deck.
Officers of the flarep
direct operotions from

vantage point of fower

It's litle but gives a lot of mileage per gallon and carries six persons
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‘“‘H(:ﬂ:?l?ﬂ'ﬂﬂdne?R:sumr Sun and Wind Tag;t Metals

Within the limited space of a
small cahinet there is continual
rain, sunshine, wind and any
chemical action desired, all man-
made, It is a “corrosion tester,”
developed at Armour Research
Foundation, Chicago, used in test=
ing the durability of metals to de-
termine the best ones for various
working conditions. The “weath-
ering machine” contains a spray
chamber, a vertical wind tunnel,
two immersion tanks, and a radi-
ant heat chamber. Samples to un-
dergo test travel from one cham-
ber to the other on an endless
chain, making a round trip in 85
minutes. Since water or almost
any desired chemical may be used
in the immersion baths as well as
the spray, and the speed of the
wind and degree of temperature in
the heat chamber may be varied,
it is possible to reproduce every
known type of corrosion, such as
galvanic corrosion, concentration
cell corrosion, intermittent wet-
ting, oxidation and chemieal cor-
rosion.

Arrows in diogrammatic sketeh, right,

indicate path token by samples of

metal hung on chain for testing os

shown above. Woeights of specimen L ONG

before and after test are compared TMMERSION ot (MMERSION
to find percentage of corrosion {c) ]

Tire Truck Mounts Big Crane to Servlcg)g;y.?nt \?hu:les 4

Tires weighing more
than 600 pounds are
hauled and handled by a
service truck used in
making tire changes on
big dumper vehicles
working on a Panama Ca-
nal lock project. To speed
the service and save man-
power in swinging the
huge casings, a crane is
mounted on the truck. In
a full load there would be
3,600 pounds of the pre-
cious rubber “dough-
nuts,” one of which is 20
times the weight of an av-

Tim! too heavy for a man to lift are hnmﬂ-ﬂ by crane mounted on truck  ETAgE automohile tire.
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- IF THE Awxis powers, in sheer despera-
5 tion, resort to the use of gas, the United
' ' States and allied nations will retaliate im-
. mediately, and in terrible fashion.
- ~ This is the reply of the President of the
™ " United States to the oft-repeated threats
" of enemy leaders that soon a “secret weap-
-
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" Decontamination squads are learning to clear areas of poison gas that a desperate enemy may eventually use

on” will be unleashed against the Allies.
This weapon, many military observers as-
sert, is gas.

It is known that Germany, Italy and
Japan are equipped with chemical agents
of warfare. When thev are backed into a
corner, most authorities believe they will
not hesitate to flood the battlefields
of the world with deadly fumes.
It has been said frequently that
this war never will be an “all-out”
struggle until this happens.

The United States is determined
to be ready, not only to offer an
adequate defense but also to
launch an immediate and terrible
offensive. The Chemiecal Warfare
Service of the Army is charged
with research, development, pro-
curement and manufacture and
supply of those items pertaining to
chemical warfare; in addition, the
Service acts as adviser to the War
and Navy Departments on all mat-
ters in this field. Unlike the other
supply services, the organization is
charged with training and combat
functions. The Service supervises
the training of the entire Army in
gas defense and also trains chem-
ical troops in the offensive use of
gases, smokes and incendiaries.

Spraying neuvtralizing chemicals on o gas-
infested terrain from chemical warfare car
Fhoto by A. G, MacNoul
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Defense against chemi-
cal agents requires many
items, foremost of which is
the gas mask. With the
approach of war, plans
were set in motion for the
production of vast quanti-
ties of masks for the stead-
ily increasing Army. The
task was difficult. The gas
mask consists of more than
eighty parts, and it was
necessary to procure acti-
vated charcoal, soda lime
and other materials in tre-
mendous gquantities. The
job of development in-
cluded a fully molded
rubber facepiece having
certain advantages over
the earlier type of mask.

Training of the Army in
gas defense is a tremen-
dous task., One of the big
dangers in gas attack is the
psychological response of
untrained personnel. Be-
cause gas is a particularly
frightening weapon, the
men must be trained pa-
tiently and thoroughly in
order that their instinetive
fear may be overcome,
The first step is to teach
them that their masks will
provide adequate protec-
tion. First, they are re-

Field troining in real gas is a “must,” ond it taxes o soldier's endurance
to sprint in his gos mosk through smoke screen mixed with tear gas

Above, incendiary bomb burns through weoden plotform while seldier
demeonstrates control method. Below, attacking pillbox with flame thrower




Members of o military police battalion proctice in gas mosks and carrying Garand rifles on winter maneuvers

quired to enter a room filled with tear gas .

while wearing the masks; then, at a signal,
they remove the masks, give their names
and Army serial numbers and rush for the
door and fresh air, many of them with tears
streaming down their faces.

Specialists in defense are developed by
the Chemical Warfare Service. Decon-
tamination duty is important, for it is the
means by which a gassed area is cleansed
of the poisonous fumes by neutralizing
agents. One method of combating gas that
may have seltled upon an important road,
air field, barracks or a pile of supplies is
by sprinkling chloride of lime over the af-
fected area, either from a small tank ear-

.J;’

ek

ried on a soldier’s back or from a 400-gallon
tank truck. The big danger is that the de-
contaminators may get a whilf of gas or
that it may saturate their clothing. Suffi-
cient gas will cling to clothing, under cer-
tain conditions, to kill a man or put him
out of action,

Another job for the chemical specialists
iz on the offensive—contaminating roads
by exploding land mines filled with mus-
tard gas. In practice, chemical agents that
simulate the action of the gas are em-
ployed. These are sirupy substances that
splatter over an area 40 yards or more in
diameter to show the soldiers in training
just how the real gas would spread.

One group of special-
ists is desiznated as the
Chemical Field Labora-
tories. Units, complete
with portable chemical
and physical equipment,
even to a technical li-
brary, are organized io
operate in an advance
zone of the theater of op-
erations. These units are
trained to make analyses
of enemy chemical agents
and munitions in the field
so that Army command-
ers can be informed with-
out delay and the proper

Fine spray of chemicals meutral-
izes gas contaminating the sail
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,,
protective measures instituted for
safeguarding American forces.

The Chemical Warfare Service
also is concerned with the training
of firemen and other civilian
workers for the defense of Amer-
ican cities against incendiary at-
tacks. These workers in turn
serve as instructors for thousands
of civilian wardens. The service
is working closely with the Office
of Civilian Defense. One phase of
this work has been the develop-
ment of a suitable civilian mask
containing a minimum of strategic
materials.

Of the possibility that the Axis
will turn to gas if sufficiently hard
pressed, Major General William N.

Porter, Chiel, Chemical Warfare

Service, says:

‘Whether or not gas warfare
will be used depends solely on
whether Hitler's generals feel that
the advantage to them would
surely outweigh any disadwvan-
tages. Until now they have not

bk S 4
Chemical warfare men practice extinguishing incendiory bomb

felt so, and I think rightly, since persistent materially to the precariousness of an in-
gas is primarily a defensive weapon and vasion. On the other hand, should he be-
would have been of much more value to  lieve one gizantic, overwhelming stroke
the retiring Russians than to the advancing  with gas would win the war, I am con-
Germans. Hitler® understands well that vinced he wouald use it without guestion.
mustard gas on British beaches would add {Continued to page 171}

A scout car plunges inle action in a smoke eloud and its crow learms what it's like ta fight “blind” in gas
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Home Bowf&ng Alley on Turntable Tests Skill

Bowling is a parlor
game when plaved on a
midget alley, using tiny
glass bowling balls on a
bed approximately 75 by
9 by 20 inches, The ball is
started on an inecline
which permits the player
to roll a “hook,” “back-
up” and other shots as on
the big alleys, Mounted
on a revolving turntiable,
the game may be rotated
from one seated player to
the other instead of re-
guiring players to go to
the game. A hinged rack-
ing device with holes for
the pins makes it easy to
set them quickly. Asitis
made of wood throughout,
no critical materials are
used in its manufacture.

One player “spets” pins after
other has rolled (insots). Al-
ley is rotated after each play

Wooden Springs Bounce for Metal in W;irtirpe Furniture
YA ’ —=3-24 8 L
Students at the School

urged by iis director, L.
Moholy-Nagy, to bend
their talents toward the
development of wooden
springs, have offered to
furniture manufacturers
wood substitutes for the
metal springs banned un-
der war priorities. One
tvpe of spring, for which
a patent is being sought,
owes its resiliency to a series of zigeag struc-
tures made up of several V-shaped members
joined at the ends. A wedge inserted at each
apex causes the wooden leaves to bend and
offer resistance when the spring i= com-
pressed, and thus it returns naturally to its
original position when pressure is released.
By varying the size of the wedge as well as
the dimensions or type of wood used, it is
possible to produce springs of various com-
pression weights suitable for all types of fur-
niture, inclu@ing E‘h&l?‘ﬁ, Studi!: couches, di- Bed spring made of wood has resiliency rivaling
vans, box springs and innerspring mattresses.  metal. Bottom, individual spring; note V-joints
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CHIEF OPERATOR b
SITS [N CEMNTER
OF TELEPHOME STALLS

The war industry
practice of pooling
ideas has been carried
over into civilian de-
fense activities by two
Cleveland citizens who
alert to the need

are
for control-room
standardization. First,
they organized ideal

“nerve centers” in East
Cleveland and Cleve-
land Heights which at-
tracted the attention of
county and national
officials, Then Roberf
P, Burrows of the
'[,lm L‘i:l_!‘_l_{[
center suggested that a
miniature model could
be used as a pattern for
communities through-
out the state. Robert

Heights

CHUTE TO CONTROL ROCM

FOR MESSAGES

COMTROLLER
AMD
ASSISTANT

FIRE OFFICER
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MEDICAL OFFICER

Photos courtesy |General Electric Co.
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the model on a scale of one inch to one
foot. The walls are fastened to the hase
with pegs and can be lifted off and packed
flat. The furniture is made of balsa wood
and maps on the walls are photographic
reproductions. The model includes a mes-
sage room with stalls for telephone opera-
tors, control room with booths for staff
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officers representing fire, police,
and other services grouped about the con- *

troller, and a small room for the armed
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cuard. Meszsages from the telephone oper-
ators are carried by chute into the control
room and from there are relayed by the
controller into the proper channels. “Serv-
ices needed"” and “services dispatched"” are
recorded on panels mounted on the wall.
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Winding up the starter gear en big airplane motors is @ twe-man job even for husky navy “grease-monkeys"

I_ E'D BEEN in the Navy long enough to

earn the rating of Aviation Machin-
ist's Mate, first class. But Roland Foster
had never found himself in a tight spot
like this before.

It was December 25, 1941. He'd been
tinkering with the port mo-
tor of a big PBY flving boat
moored alongside one of the
4,000 jungle islands of the
Philippines. The rest of the
crew had gone ashore to buy
a turkey from the natives to
celebrate the holiday.

Foster cocked his head,
locked into the sky and
swore softly. Two Jap Zero
fighters were peeling off and -
coming down out of the sun.

“Those heathen so and
s0's won't even let you cele-
brate Christmas,” he mut-
tered.

Their motors groaning

Aboard an gircraft carrier, Aviation &
Machinist's Mates often man the
machine guns when action starts o

o6

with power, the Zeros came straight for
Foster, alone in the PBY. Machine guns
blazed and as the Japs found range, they
opened up with their cannon.

Foster jumped for the 50-caliber ma-
chine guns in the PBY's port waist as the

POPULAR MECHANICS



Loading bombs aboard navy seaplanes is another job
assigned 1o the busy “AMM's."" Below, a troinee ot o
naval stotion peints out the destinotion of o pilet

Jap planes approached. He
gave them a good burst. As
they zoomed over, machine gun
bullets spattering all around
him, he ran to the twin 30-cali-
ber machine guns in the star-
board waist and gave the re-
treating Japs another squirt
of lead.

*Out of ammunition,” he said
as the trigger clicked helplessly.

He made his way to the bow
forr more ammunition., On the
second run the Jap bullets set
a mattress afire within the
American plane. Between re-loading the
guns, firing from both port and starboard
waists, and manning a bilge pump to
quench the fire, Foster was a busy man.
Finally the Japs decided they'd had enough
and turned tail.

Foster took inventory. There were 250
holes in the PEY-—ranging from small, 27-
caliber Japanese machine gun bullets to
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in the Link troiner to & radismen at ploting board

huge, jagged rents, 14 and 16 inches across,
torn by cannon. Foster's erew mates came
running baeck, but the fight was over. One
of them told Foster later:

“We thought vou must have had a full
crew aboard, the way yvou kept those guns
hot!™

Foster is typical of the enlisted men in
the United States Navy who wear the pro-
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The gunner in @ Douglas dive bomber sights his 50-caliber machine gun

peller and wings insignia and who “keep
'em flying, fighting and floating.” Some-
times they're called “flying grease-mon-
keys,” but they don't care much for that
title. They're proud of being Aviation Ma=
chinist's Mates—or AMM's, as the service
dubs them.

The pilots and cadets are the “glamor
boys" of Naval Aviation—the backfield
men who get the glory and headlines. The
AMM'’s are the plodding linemen who do
the dirty work and clear the way for the
boys who get the glory. But theirs is the
satisfaction of doing a job well, of seeing
that planes are in tune, every wire taut,
every support solid. Each man is a spe-

cialist at his job with a
terrific responsibility.

They get their chance
to go aloft, too. In a PBY,
for example, the Aviation
Machinist's Mate is an
important member of the
crew. It's his job to see
that the two big motors
sing as quietly and effort-
lessly as a purring kitten.
Then when the enemy at-
tacks, he's in there slug-
ging behind a machine
gun. Some AMM’s are al-
lowed to take flight train-
ing and win their gold
wings as Naval Aviation
Pilots. Others, perhaps
too old for flight training,
pick it up in line of duty.

Several of the outstanding Naval heroes
of this war have been Aviation Machinist’s
Mates. One was Harold Dixon, the pilot
whose plane crashed on a patrol flight in
the South Pacific and who spent 34 days
adrift in a rubber boat. Another was Don-
ald Francis Mason, whose laconic report
“Sighted sub, sank same” quickly became
a Naval classic.

The Navy's AMM's come up the hard
way. First, they go through “boot camp”
as raw recruits in a rumpled white uni-
form and a half-inch haircut. At the end
of a few weeks, they are sent to a special
Aviation Machinist's school—*wrench and
pliers college” as some call it.

One of these schools is
i at San Diego, Calif. Otih-
ers are at Alameda, Calif.,
Seattle, Chicago, Dear-
born, Mich,, Norfolk,
Jacksonville and Pensa-
cola, Fla.,, Memphis, and
Norman, Okla.

Right now the San
Diego school is a hornet’s
nest of toil and study.
The six-month course is
mostly work with very
little play. There is in-
struction in primary and
advanced gunnery. The

Five “AMM’s” ready a plane for
takeoff. One has just wound the
starter, another stands by with
fire extinguisher, inside men
check contrels and instruments
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Navy men study models of all
types of Allied and Axis planes
—so they won't make the mis-
take of shooting down friendly
craft. Then follows a complete
course in airplane mechanies,
which ends with taking apart
and re-azsembling obzolete
planes. After a while the stu-
dents can make repairs with
their eyes shut.

After graduation the AMM's
are assigned to a Naval Air Sta-
tion on shore or to an aircraft
carrier. The outstanding men
are chosen as plane captains and
second mechanics—thus getting
a chance to go aloft. Some of the
lucky graduates are picked for
flight training and go to Corpus
Christi, Tex.,, and Jacksonville
and Pensacola, Fla., to win the
most coveted of Navy enlisted
men's ratings—that of Naval Av-
iation Pilot.

It's a road that leads to high
adventure. Four AMM’s were
among the crew of eight in the
Navy bomber last March which
rescued 17 shipwrecked passen-
gers from a watery death in the
Caribbean. The big plane was
winging its way across the blue
waters between San Juan, Puer-
to Rico, and Guantanamo Bay
when a life raft containing 16

men and one woman was spotted.

Crews of the big navy flying boats make
many rescues of shipwreck survivors

MARCH, 1943

Instructor points out differences between U. 5. ond enemy craft
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The plane alighted near them and it was
learned they were survivors of a merchant
ship torpedoing. They had been adrift
60 hours,

Although the plane was heavily loaded
with bombs and gasoline, the pilot, Ens.
Francis E. Pinter took all 17 survivors
aboard. This made 25 persons in a plane
built for a crew of eight.

A heavy sea was running and on the
slow, cumbersome takeoff, the plane
bucked from wave to wave., Finally, with
skillful handling by Ensign Pinter at the
controls and Aviation Chief Machinist's
Mate Lewis McEinley Thompson at the

The Mavy also trains Marines in essentials of keeping ‘em flying, fight-
img ond floating. Three Marines here study worplone maointenonce

engine throttles, the ship
rose off an angry swell and
became air-borne.

The citation Thompson
received later said:

“Thompson manned the
engine throttles; with an ex-
traordinary demonstration
of professional skill and
judgment he applied the
maximum power of the en-
gines at the right instant and
in perfect harmony with the
senior pilot's manipulation
of the contrels such that the
overloaded and overerowd-
ed patrol plane was taken off
in a superb demonstration of
airmanship.”

The heavy load of bombs
was not jettisoned. When Thompson was
asked why this extra weight was retained,
he said simply:

“Thought we might spot a sub on the
way home and we wanted to have some-
thing to hit her with.”

There's plenty of courage and heroism
to be found in the Naval records of the
ANMDM'’s who serve aboard aircraft carriers.
Bruno Peter Gaido was commended for
“distinguished devotion to duty, extraor-
dinary courage and disregard for his own
safety” in three famous battles—the Wake
and Marcus raid, the Coral Sea hattle and
the Gilbert and Marshall Islands raid,

A seoplone is lounched from shore in 60 seconds ond the men bring back the wheels that rolled it inte water
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In the latter raid, Gaido was aboard a
carrier. Working on deck, he saw a Jap-
anese plane afire and heading for the flat-
top. Quick as a flash, he realized the Jap
was going to make a suicide landing on
the deck,

Gaido sprinted for an American plane
parked on the deck and grabbed the ma-
chine gun in the cockpit. The flaming Jap
plane came straight for him but he held
his chattering gun squarely on his target.
His stream of bullets deflected the enemy
plane enough so that, though it grazed the
tail of the plane he was firing from, it fell
harmlessly into the sea.

Another saga of naval heroism is the
story of Aviation Machinist's Mate Peter
Cornelius DeVries. He saved the lives of
several comrades in a less spectacular way.
But he paid with his own.

Working under the direction of Lt. James
S. Clarkson in a compartment of a ship,
De Vries noticed the officer had been over-
come by fumes and had fallen in about two
feet of water. Instead of attempting to get
out of the deadly chamber, DeVries shout-
ed to others outside:

“Don’t come in here—gas! Throw me a
line ‘and T'll try to get the lieutenant out.”

When a rescue party with gas masks got
into the compartment, both men were dead,
But “Pete” DeVries had saved others.

The men who make the best Aviation
Machinist's Mates don't mind getting their
knuckles skinned and they'll mix it up with
anyone who is willing. They have plenty
of that good, old, Anglo-Saxon word—guts,
Like Bannowsky. Last summer, some-
where in the South Pacific, a lone PBY out
on a four-hour patrol from an advanced
base roared over island-studded waters,
Suddenly a warning erackled over the in-
ter-plane phone system:

“Twelve Japs ahead—man yvour guns!"

The PBY was cruising at 12,000 feet. The
pilot knew the slower patrol bomber was
no match for the speedy Japanese fighters.
There were clouds below. Maybe he could
reach them. So he put the big ship into a
dive—straight down like a dive bomber—
in hopes of eluding the attackers. The hig
ship whined downward in eerie crescendo
and when the pilot looked out the fabrie
was ripping off the wings.

“Bail out, men,” he ordered, then jumped

i himself.

The third pilot, C. J. Bannowsky, an

AMM, looked aft and saw that four mem-
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From Icebox to Bomber )

RISTRIBUTION |

lee eream bar compartment contains ice cold rivets

Trieyele carts, similar to ice eream wag-

ons, are used in Consolidated Alireraft's
San Diego plant to distribute rivets from
main refrigerators to various departments.
Ice cold rivets have greater holding power
when they expand, according to officials,
and are used in building Liberator bomb-
ers and PBY flying boats,

bers of the crew hadn't bailed out. They
were trapped in the tail and couldn’t make

Bannowsky grabbed the controls of the

diving plane and gritted his teeth.

“Maybe I can pull her out. . "
The PBY was screaming toward earth,

the fabric still peeling off the wings and™
Jap fighters peppering away with machine
guns. But somehow Bannowsky pulled her
up out of her death-dive and landed near
a small island. How he did it, he can’t tell
vou, but it's there in the record—a brave
act that saved his own life as well as that
of his shipmates.

Before this war is over, there will be

many more thrilling varns of heroism and
courage performed by the enlisted Navy
men who wear the propeller and wings on
their sleeves. The “Aying grease-monkeys”
—a term of genuine respect, not derision—
are doing their share, and more.
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Boxos of aircraft parts te “keep ‘em flying" being handled with tractor and erane at air depet near front

"'i 1"5";'-'.:_'1-'[ :"J::'_l'.ﬁ}'l:-:', EJ'JL'J! must have the sup-
- port of 15 to 25 men on the ground.
Each pursuit or bombing airplane requires
“the services of more than a score of ground
vehicles, The Army Air Corps, in addition
to half a hundred types of trucks standard
to all branches of the army, has 25 varie-
ties of motor transport
gquipment specially devel-
oped to meet the needs of
combat aircraft.

These units range from a
three - wheel, tool-carrying
motor scooter to gigantic
fire-fighting erash trucks
that can smother gasoline-
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Cledring plane wreckage from field
with o special truck-and-trailer outfit
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fed flames with thousands of ]}cn:]u]ﬁ of
carbon dioxide, then pick up the wreckage
of the largest airplane and transport it to
a repair base.

There is special equipment to meet eli-
matic and terrain conditions anywhere on
the globe; thus the Army Air Corps can do
battle from Alaska to the
iropics with assurance
that their damaged air-
planes can be given at-
tention by mechanics in
ground units nearby. This
egquipment might be di-
vided into five kinds: fuel
and oil servicing trucks;
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i Crash truck with elongat-
shop and laboratory trailers, used ghitler. o, i ied

for aircraft field repair, technical 1o speed cracked-up
supply and photographic work; planes 1o repair depol.
salvage and reclamation frucks, Right seldier changing
wrecking trucks and mobile fAilteron & fuel trailor

cranes, which haul wrecked air-

planes from scenes of disaster; air-
plane tugs, the tractors that tow
i']]:-l]'ll'H to the f!:-:ing line or to “dis-
perse locations,” for safety, yather
than concentrating on the flving
line where they are more suscep-
tible to enemy bombs; headguar-
ters trailers employved for mainte-
nance of communication and as
flight operations offices.

Ordinary gasoline trucks are
useful on city streets and at per-
manent airports, but for the des-

(Cantinued to page 178)

The roughest terrain holds ne terrors for
troctor, right, used in preporing !unding
fields. Belew, big grader used for level-
ing landing strips after brush iz cleared
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V stairs” of the army, the
. new Stinson Sentinel air-

lery fire or the movement
~ of troops and tanks. Ca-

ﬁqgrees, the craft needs no

E:ghmvay or an impro-

~Syised landing field.
e .
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Sea Spotters Direct CannDITEZe at Enemy Shi F;p

Called the “eyes up-

lane can hover above the
lines of battle at 45 miles
an hour, directing artil-

pable of taking off at an
angle of almost 45 de-

better operation base
than a cow pasture, a

Army plane, rising at sharp
angle, hovers to spot enemy

Mm' ment nf all
coming and going in U. 8.
harbors is controlled from
observation stations
which also serve as range
finders. Sea spotters
working at a plotting ta-
ble in a Harbor Entrance
Control Post chart the
course of every ship. If a
vessel is challenged and
fails to give the proper
recognition signal an alert
iz flashed to Coast Artil-
lery batteries, A three-
inch shell is fired across
the offender’s bow and if
the ship doezn't stop, larg-
er guns take better aim.

Charting eourse of ships at
harbor entrance contrel post

Army’s Winged "“Eves Upstairs”’ Can Hover at Slow Speed

-??E__/ ,’f'lal.r

Manganese Added to the New Nickels to Satisfy Fussy Slot Machines

To make them acceptable to fussy vend-
ing machines, our new nickelless nickel
coins, containing 56 percent copper and 35
percent silver, have been given a nine per-
cent part of manganese, Without the man-
ganese, many slot machines used for selling
cigareties and candy would bounce the coin
right back through the rejection slot he-
cause the silver and copper combination
are such good conductors of electricity.
The new five-cent piece is bright and shiny,

B4 WM
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more like a n w’gﬂﬁg thdf{ a nmk‘él, but it
tarnishes more quickly and turns yellowish
gray, It carries the Monticello design on
the back, and has the mint mark directly
over the dome—S for San Francisco, D for
Denver and P for Philadelphia. This, by
the way, is the first coin to bear the mark
of the parent mint in Philadelphia. If the
war ends before December 31, 1946, no
more will be minted, since the act authoriz-
ing the nickel will expire on that date,

POPULAR MECHANICS
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“Submarlne” Goals Add' Thrﬂ{ to Water Polo 715"

Swimmers playing the new game of underwater pole with submerged goals keeping all action beneath surface

Submarine activities of an original and Pool. The goals, which are submerged, are
non-sinister nature are demonstrated in wire nets which retain the ball when a
the new game of underwater polo recently  score is made. Three swimmers make up a
introduced at the Los Angeles Town House team and all of the action is under water,

Auto Bumper Is Made of Wood So Metal Mav Go to War

Motorists who strip the metal bumpers
off their cars and add them to the scrap
pile in a patriotic gesture, can now obtain
substitute wooden bumpers. Made for both
fore and aft proteetion, this wartime prod-
uct is a five-ply laminated bumper said to
serve satisfactorily the same purpose for
which steel bumpers were designed. They
are strong and reasonably priced without
sacrificing attractiveness. A V-shaped
guard at the center indicates that it is serv-
ing the cause of Victory by releasing metal
for war purposes.

{[Lock in the index to find where to buy
articles described in this magazine. Say

You Saw It in Pupular Mechanicszs izes wundan hu;-lpa-r'i aim at victory
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Author of "Greal Mother Forest”

and other books, ond leader of
T ten scientific expeditions inta Africa
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o = ' PART I

OW in a dune of that land of
drought, sterility and misery
which is the Kalahari Desert of
South West Africa, an ostrich hen
sits on her eggs. All day she has
been faithfully sitting while the
cock bird has been around feeding
on what little grub he could find
within a radius of many miles.
Now the sun iz getting low, and
Papa Ostrich should be back any
minute, to let Mama Ostrich go
find herself a snack. Meanwhile,
neither Mama, nor Papa, gives the
slightest thought to the Bushmen,
and that's where they make their
big.mistake. For at that very mo-
ment a family of Bushman are giv-
ing a lot of thought to the astriches,
The poor little Bushmen are
gtarving. They are some of a thou-
sand or so miserable survivors of

Tnp, a village orchestra strikes up o lune
on the Grand Piano of the Veldt. Below,
Watussi gionts play @ game they invented

POPULAR MECHANICS



a race which at one time occupied all Afvica and Scuth
Europe, which studded both with astonishingly beautiful
rock paintings and with cities of stone which are still
a marvel to behold.

But throughout hundreds of centuries, the Bushmen
have been persecuted, decimated. And finally segresated
in the Kalahari, which nebody else wants, they have he-
come inured to famine and privation.

S0, just now, the ostrich hen locks decidedly appetiz-
ing. Her meat is delicious and abundant. Her skin makes
marvelous clothing, Her feathers are the best {or a warm
bed. Her eggs make a first class omelet. And, properly
opened, their shells supply the Bushmen with receptacles
in which to conserve the scarce, precious water.

But the Bushman’s only weapons are the most primi-
tive bows and arrows of
Africa. He makes his ar-
rows deadlier with poi-
son, but he eannot throw
them farther than 40 or
50 feet. And the desert
offers no help. Mama Qs-
trich might have a stupid
head, but she doesn’t keep
it buried in sand. Her
beady eves can see a good
distance, and her long
hard legs are equally effi-
cient in kicking a man to

Hollow reeds serve as straws for
drinking from o huge log “bowl"™
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Weapons are wseless against a rhi-
no's tough hide, so the ingenious
native lures it inte a sticky net, then
leads the half-blinded beast into
traes till he's tired out and grogay
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Scientists of Gatti party photograph
| and measure a native. Below, Bush-
men in guise of a six-legged ostrich
frick an unwary hen sitting en nest
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Legged Ostrich slowly
advaneces. Within 30 feet
or so, it stops, and from its
chest three little arrows
dart straight to the heart
of the unsuspecting hen.

A cry of assembly, and
the other Bushmen ar-
rive. The “Trojan horse”
skin is dropped and fold-
ed for the next occasion.
A big fire is made, to roast
the meat for a feast,

The law of the jungle
is cruel. Yet the natives
must live, must proteet
themselves, and eat. But
their ingenuity has its
gentler sides ton. Their
every-day life shows evi-
dence of it in many ways.

One instance is in the
way they conquer the
tropical rivers, by cutting
down a straight tree
trunk and burning and
carving it into a relatively
light, perfectly balanced
canoe. To carry it to the
water, they use round
poles as rollers. To drive
it through rapids no mo-
torboat could cross, they
build the cance so long

death or in running away. So the Bushmen that 50 or 60 men can stand in it and push
apply their inventive genius. The family it forward with slim paddles. To synchro-
parts into two groups, which melt away nize the stroke a tambour player beats the
behind sand dunes, in opposite directions. rhythm on the stern.

A little later, Mama Ostrich hears a light When age opens holes in the canoe’s bot-

noise. Her neck extends upward
like a periscope. In the dim light
of cdusk, she sees a long neck ap-
pearing in the distance, then a big
feathered body,

Knowing that nothing can hurry
Papa's lazy bones, she sinks into
a nap. Her cursory glance how-
ever, has missed a lot. She has not
noticed Papa's eccentric walk, his
abnormally stiff neck, nor his
three pairs of short, brown legs!

So, while one part of the Bush-
man family watches for the return
of the real cock bird, the Six-

Insanges, royal cows of the Watussi, are
constantly watched by attendants and wear
neck and head ernoments of colored seeds
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tom, the native fills them with a
clod of expanding grass, and in a
few days roots are cramming the
gap so tightly that what little wa-
ter gets through they bail out with
half of a tortoise shell.

When a fishing trip is under-
taken, central heating is applied
in a jiffy, by fashioning in the
middle a round fireplace of guick-
ly drying mud, on which to burn
wood and over which to cook food.
The river is filled with turtles,
which supply meat and a cooking
pot at the same time,

A small cance has another use,
too, for special occasions. Either out of
milk or honey, banana or pineapple juice
or boiled corn, each tribe knows how to
ferment some kind of drink. Comes a great
festivity, and a small canoe is filled with
the loeal beverage. On the shore there are
plenty of hollow reeds to serve as drinking
straws.

Music? Plenty of drums, dry-seed rat-
tles, whistles made of the tail of a buffalo,
guitars, horns made from the heads of cows
or antelopes or buffaloes. And, on oeca-
sion, the Grand Piano of the Bush.

It arrives dismounted; the maestro
bounces ahead, picks the proper spot. Two
assistants follow, each carrying a freshly
cut trunk of banana tree, and laying them
down, side to side, a yard or so apart. Then
the pianists, each brandishing his own
“key,” a square log of light wood, of dif-
ferent lengths. Each key is deposited

Straw-roofed homes of the Watussi are partitioned
into separate rooms for every member of the family

1943
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Africa produces sitrange contrasts, the smallest and
largest men. Above, the dwarfs—supermen despite
their size, for they conquer @ hard world by their
ingenuity. Below, the Watussi, gionts eight feet tall

across the banana trunks, in order
of size. Pegs planted in the ground
keep some space between logs.
Each of the 18 musicians produces
two short, wooden mallets and
crouches before his key. A signal,
and eighteen pairs of hands go to
town, It might not be a grand
piano. But it surely is the hottest
xyvlophone that has ever made
hundreds of feet itch to dance.

To see the most picturesque
dance, one must go into the very
heart of Africa. There the Great
Watussi, the magnificent, seven to
eight foot descendants of the an-
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cient Pharaohs, demonstrate not only the
excellence of their ballets and prancings,
but also their cleverness in combining
pleasure with physical culture, for the fit-
ness of their race. Being excessively tall
they cannot afford to grow fat and flabby.
But they recognized the importance of
keeping trim centuries before the white
man ever composed the words “physical
education.”

Just as, for the Watussi, the year has
three seasons (the cold one, the hot one
and the rainy one), so a man’s day, from
childhood to old age, is divided in three
periods: eight hours of sleep, eight
of family and state affairs, eight of
physical exercise. The latter con-
sists of symbolic dances involving
every muscle of the body, and in
long walks to watech their herds
of cows. These cows, incidentally,
have horns 12 to 14 feet long from
point to point. They are kept with
the same care we give io pure-
breds. And the finest of them, the
royal ones, or insanga, are con-
stanily watched by an attendant
each, decorated with ornaments of
colored seeds and taught to per-
form for their master's pleasure.

Travel in Africa has its discomforts. One
occasionally rouses a crocodile or hippa
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The Wambas lock pretty grim, from the business end of a spear

The inventive skill of the Wa-
tussi has manifestations which we
might adopt with advantage. One
is his method of partitioning
houses, Though almost on the
eguator, the mountainous country
of the Watussi is extremely chilly,
egpecially in the cold seazon. So
he has to live with his family in a
great hut, thickly thatched and
with the only opening a door,
which anust be closed at night.
But he wants privacy, too, and
plenty of air. So, instead of divid-
ing the interior into many cubi-
cles, he uses screens of raffia,
forced in between poles. In the
morning, all screens are removed
to ventilate the whole house. At
night, they are put back into place
to give each member of the family
seclusion.

A new child is born, a relative
comes to visit, and more poles are
planted in the floor to hold more
screens, and a new room is obtained in a
few minutes,

The Giant Watussi leave the greatest
part of manual work to their subjects, the
Bahutus. There is nothing the clever hands
of these Bahutus cannot obtain from Na-
ture's store. Out of wood, they make plates
and platters and milk bottles. Out of
gourds, they produce spoons, pitchers, cal-
abashes for churning butter, With clay,
they build beautiful fireplaces, amphoras
and cooking stoves in which to burn char-
coal. What clay remains they give to their
children who entertain themselves making

POPULAR MECHANICS



The tribal Witch Dactor, by his ewn uncanny means, picks out a eulprit from the assembled villagers

statuettes, usually of cows, and therehy
learn graphically about the all-important
cattle.

And with a basket of hird lime, a few
pieces of hide and leather thongs, a Bahutu
goes out to dispose of the heavy Tank of
the Veldt, no less a creature than the iras-
cible, ponderous, armored rhinoceros.

Let’s take a case. A poor Bahutu woman
starts homeward, her child hanging from a
leather belt she wears bandolier-like, a
heavy load of wood piled on her head.

Matata, her husband, is waiting for her.
When she is some hours overdue, he gets
alarmed and goes to see what has happened
to her and the child. He finds them, trem-
bling with terror, perched high in a tree.
A great bull rhino has attacked them. The
woman had just time to climb a few feet
when—bang!—the rhino butted into the
trunk and almost broke it. The woman
and the child, terrorvized, kept
quiet and finally the beast left,

Matata takes his family home.
But tomorrow the story may
start all over again and end
differently. Matata must get
rid of that monster of a rhino.
His usual weapons are useless,
but his race has devised other
means.

Grimly he makes his prepa-
rations. He drives two four-

These statuettes of cows were carved in
clay by children of the Bohutu triba
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foot sticks in the ground, four feet apart.
Between them he makes a net of leather
thongs. To it, he attaches scores of small
pleces of soft, light, well-brayed hide,
which will gently move in the breeze. Next
morning he goes off with his contraption, a
strong knife in his belt and a bag of bird
lime on his shoulder., As socon as he finds
the rhino's fresh tracks he plants the sticks
and smears the whole network with the
sticky, messy stuff. He slips ahead, studies
the lay of the land, discovers where the
rhino is feeding, goes back to get his net.
Holding the two sticks well apart, he re-
turns and approaches his quarry.

When he is about 50 yards away, the
rthino scents him, throws up his head in
fury, and charges straight toward the man.

Instantly Matata plantis the two sticks in
the ground, and, bending low, rushes to

(Continued to poge 180)
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Extinguisher fhumb Spray

Breaks Up Solid Stream

Flexing the spring steel deflector inte stream from
extinguisher nozzle sprays water over a wider area

Attached to the hose nozzle, a “thumb
spray” now available breaks up the nor-
mally solid stream of a fire extinguisher
for fighting certain types of industrial fires
and for wetting down the area around a
burning incendiary bomb. It fits the 95—
inch hose and nozzle of standard soda-acid,
foam, gas cartridge and pump tank extin-
guishers. A spring steel deflector, operat-
ed by thumb pressure, is flexed into the
stream after leaving the nozzle, and thus
does not interfere with the volume of the
flow, nor does it affect normal operation
of the extinguisher.

Adulteration of Wartime Coffee
Detected by S)unPle Tests

If the coffee you purchamﬂn }’éu‘t’?{. Pﬂn
coupon tastes flat or lacks the expected
kick, this may be due to adulteration. You
can learn the truth by two easy tests de-

Cum‘le::hcut &g&ulturgl E‘.xpm }En_t Sta-
tion ;H_rlfn_r;l One test, fo detect chic-
ory, is made by examining a pinch of
ground coffee spread on a piece of white

paper. A small magnifying glass is helpful,

72 |
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but not necessary. Cofiee grounds are usu-
ally brown and granular, while particles of
chicory are fibrous and darker in color. A
“water test,” made by placing half a tea-
spoonful of coffee in a glass one-fourth full
of water, shows up the difference even
more distinetly. Most of the coffee stays on
top for a time, but grains of chicory and
other fibrous wvegetable material quickly
become water-soaked and sink to the bot-
tom, often coloring the water brownish.
After ten minutes, the water is drained off
and the grains spread out in a dish. On
prodding them with a match some of the
granules appear hard and resistant and
“jump away'; these are most likely cofiee.
Chicory and other unwanted substances
are plastic, almost like gelatin in consist-
ency. Addition to coffee of chicory, which
is made from the root of a perennial vege-
table, as well as other harmless vegetable
material, is not illegal, provided the pres-
ence of the adulterant is plainly indicated.

Nut Driver With a Hollow Shaft
Slips Over End of LnngéB 1t

Handy for electrical and radio work, the
shaft of a time-saving nut driver is hol-
lowed to admit the long protruding end of
a bolt or stud when the nut must be driven
all the way down. Such nuts can be han-
dled speedily without damaging the panel
or injuring the thread. The tool comes in
several sizes to fit most standard nuts.

Hollow shafr of socker nut-driver receives the long
threaded portion of h:ﬂi to drive a nut all the way
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Fire Dogs Lead Rescu
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Specially trained helpers of Boston
firemen are @ group of dolmotion
dogs which aid in rescue work, run
errands and perform watch duty,
Above, several of the schooled ca-
nines are straining their acule hear-
ing, keen senie of smell and sharp
eyes to locate a person known to
have been trapped in the debris of
a rozed building. With barking and
occelerated activity they notify ros.
cuers of success in their search

\
y
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Left, one of the working mascots,
agile in bounding up ladders, had
te be restroined to pose for the
cameraman. Below, the some dog
finds an unconscious fireman. If his
barks bring ne help, he will go and
fotch it. Batween fires the dogs cor-
ry supplies er messages for the Red
Cross in litle pock soddles, guard
ruins against looters, and play
watchdeg ot the firehouse where
they have eliminated thievery
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Pilat's reactions te extreme low temperotures obove
30,000 feet are testcd in Boeing Aircraft Company’s
cold room. Below, pile!s in gretesque flying suits
ond masks emerge from sub-stratosphere laboratory
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' SAVING t4c AIR FORCE “REJECTS”

SD URGENT is the need for trained per-

sonnel to man the mighty air fleets the
United States is assembling to hurl against
the Axis, a program has been launched for
salvaging manpower from the large num-
ber of air cadet candidates rejected because
of failure in physical or mental tests and
examinations.

This program is based upon the knowl-
edge that many “rejects” have only minor
physical defects which can be treated suc-
cessfully and the candidates accepted upon
re-examination, or educational shortcom-
ings which may be remedied by study.

Already, close to 10,000 young men, who
failed in their original examinations for
the Arvmy Air Corps or the Navy's flying
arm, have applied for assistance o the
American Flying Services Foundation,
which is supervising the salvage program.
Dr. Samuel M. Strong is director of the
foundafion. — —

The foundation's procedure is to place

/ those candidates rejected for minor phys-
ical defects in the hands of qualified medi-

cal men for correction of whatever may
have blocked entry inte service; others,
who failed to pass the mental tests, are sent
to educational institutions to “cram”™ in

)}\ POPULAR MEL:HAN'ICS
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Testing angle of vision of cadet who seon may be flying a fighting plane. Doctor adjusts card
with black spot te point where it disappears from vision; exceptional vision spons 160 degrees

trigonometry, physics, geography, English
and other subjects.

That the foundation is succeeding in its
work is certain; particularly is this true of
those cases involving minor physical de-
fects. Most of these candidates, after cor-
rection of the disabilities, are accepted for
service when they are examined the sec-
ond time, Thus is being tapped a valuable
source of manpower that otherwise would
be lost to the air services.

The salvage program came into being
after it was discovered that more than half
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of the air cadet candidates for the Army
and Navy were being rejected because of
minor disabilities, which could be correct-
ed, Perhaps one candidate needed dental
work, another might be suffering from a
hernia and a third might have diseased ton-
sils: these men eould be treated, and treat-
ed successfully.

The cost of saving an average “reject”
for the air services is in excess of $100, the
bulk of which is assumed by a sponsor who
literally “adopts a pilot.” Before receiving
treatment, or “cramming” on the subject

75
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Pilots exercise vigorously while inhaling pure exygen to drive
nitrogen from blood stream before entering Boeing cold room

in which he failed originally, the rejected
candidate is informed that he is being
“sponsored,” which generally provides
more incentive for the effort to get into
service. At the same time, the sponsor is
kept informed of the progress of the treat-
ment, or the study course, Thus is main-
tained a close relationship
between the two—al-
though they may be hun-
dreds or thousands of
miles apart.

When the foundation
began its work, flight sur-
geons unofficially re-
ferred the “rejects” to the
organization. That is un-
necessary today, because
the word has spread that
help is available. Through
regional medical commit-
tees, arrangements are
made for such surgery
and hospitalization, med-
ical or dental attention, as
may be necessary. The

Testing the eyes of a candidate
for the air arm of the U. 5. Navy
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foundation sees that hospital fees
and doctors’ bills are paid. The
use of the applicant’s own family
physician or dentist is recom-
mended, wherever feasible. Upon
completion of treatment, the ap-
plicant is referred to the flight
surgeon, who first examined him,
with request for reconsideration.
Most cases handled this way result
in acceptance of the candidates.

The foundation sees to it that
only the defect which barred the
candidate is corrected in the
shortest time possible, keeping in
mind that time is essential, that
the man must be brought into the
air services immediately, because
tomorrow may be too late.

Dental problems constitute one
of the main reasons for the failure
of candidates, Careful attention
must be given here, because a pi-
lot’s duties involve certain strains
to which the ordinary person is not
subject. For instance, when den-
tures become necessary, dentists
are instructed to install only fixed
dentures. Many times in flying, a
sudden jolt or “air bump” so jars the pilot's
body as to create a sudden reflex inhala-
tion. Such a condition might result in the
dislodging of a removable denture, per=
haps causing the wearer to swallow it.

In spite of the urgent need for air man-
power, Dr. Strong, speaking for the foun-

POPULAR MECHANICS



dation, emphasizes that physical standards
must not be lowered. He adds:

“Probably no class of human beings will
ever be placed under greater stress than
aviators in time of war, Only those of the
highest physical standards can survive un-
der the great stress of the centrifugal forces
of turns at high speed. There is, and has
been for some time, a elamoring by some
individuals, who deo not understand the
stress of flying, for a lowering of the stand-
ards in order that the young man who
believes he should become a pilot may
become one, As physical standards ave
lowered, so will the airplane crash vate be
increased.

“1f that happens, we all stand to lose, be-
cause the Government values a pilot at
$100,000 and each airplane of certain types
wat 5500,000. Aside from the money value,
the loss of a pilot and a
plane might cost us the
war. Too much is at stake i
to take needless risks.” /

Here are some of the
questions that examiners
must keep in mind when an
air cadet candidate ap-
pears: What can this man
stand? What effect will en-
gine fumes, high-velocity
turns and dives have on
him? Ishein physical con-
dition merely to keep alive
at high altitudes? :

Continved to page 176) "

In dogfights and dives, dizzy
pilots are not wanted. So
! the condidate for the Air
Corps gets a spin test from
which he must emerge steady

Many applicants join the
“:rqii;rtl“ lis-i n"lqr cye tosts,
Besides the standard exami-
nations using reading charts,
each is given a color test

Below, testing the converg=
ence of o codet candidate's
eyes, the doctor slides the
divider bock and forth to
determine the precise point

1r‘|.

Pressure and temperttuti Tﬁu down -
os this group of pilots begins a
simulated flight af 35,000 feet

MARCH, 1943
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Saves Rug From Chair_
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Part of mat extends under desk to prolect carpet

Made with a “wing” projecting from one
edge, a mat of special fiber is shaped spe-
cially for use at a desk so it will extend
deep into the knee-hole section and thus
give full protection to the floor covering
against scuffing by the feet as well as scor-
ing by the chair. Intended primarily to
replace rubber mats, the fiber mat is pro-
duced in different colors and shapes.

L
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" "= Dispute Over First Plane to Fly
X
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whether the Wright brothers or Dr. Sam-
uel P. Langley, former secretary of the
Smithsonian Institution, built the first air-
plane capable of sustained flight was ended
recently by Dr. Charles Abbot, secretary
of the Institution. After much research the
Institution now asserts that the Langley
machine could not have flown as it was
built in 1903, the vear the Wrights made
their epic flight at Kitty Hawlk, N. C. Al-
though the Langley plane was wrecked
without getting into the air, many persons
contended that the plane, or “aerodrome”
as it was called, could have flown. In 1914
the Langley plane was taken from the mu-
seum, reconditioned and given a new en-

Al

)
F

Ends in Favor, fWrigbtg 5

Controversy for somie” 407 vears over

Ca et - Qs

gine. Several takeoffs were made, but the
Wrights pointed out that the recondition-
ing included 35 changes in construction
without which the machine could not have
flown. Officers of the Institution, however,
then contended the 1914 tests were proof
that Langley had *“succeeded in building
the first aeroplane ecapable of sustained
free flight with a man.” Dr. Orville Wright
refused to allow the original Kitty Hawk
plane to be shown in the museum with the
Langley machine and sent it to a museum
in England. In refuting all claims made for
the Langley plane, Dr. Abbot said he hopes
the way has been cleared for the return of
Wright's ship to the United States.

Measuring Wheel Stays on Line
By Absorbing Body Motion

Better accuracy is claimed for a gte%tg'
field measuring wheel equipped with a
specially designed handle that takes up
walking motions of the operator and pre-
vents them from affecting the measure-
ments. The wheel, 10 feet in circumfer-
ence, stands about three feet high, and
replaces the bicyele wheel which would
often take a slightly zigzag course across
the field, In starting position, the white
spoke should be pointed downward, and
upon each revolution of the wheel an arm
trips the counter. The counting mechanism
is protected so high weeds cannot cause it
to _J:E:Qi‘ﬁjut' '.u’:;ridi:utu]l;\'. A "t

" G oI Co

&

Large wheel measures in 10-foot lengths as it rolls
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Mountain Regimenif Trains on Si:eepl Log Ramp

Keeping in the pink of physical condition for o
mnuniuinatlimhing l;r:tppr.“f;an- with fThe nearest
mountain hundreds of miles away—is the trick
performed by mountain infantry units of the Army.
The men scole almost vertical log romps, obove
ond at right, with toe notches and safety ropes

A “mauntainear” team, fied
together with ropes, drills
on a rocky ledge during basie
training. The second phose
consisls of rigarous training
in mountain country, In win-
ter, mountain infantry units
of the Pacific northwest are
organized as a ski troop
battalion of 1,400 men

MARCH, 1943 T
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i . thumbnail and weighing only four grams
*K EY{:??E From Kit of Parts is the work of William L. Brown, employed
", 'EH.SIIY Mﬂ.dﬂ Iﬂt HDI“E in the school o engineering at Pennsyl-
- o - A4t . - 7 vania State College. Fed carbon dioxide
) " . ' to power a onewgighth inch piston, the
' : mite produces an‘estimated .005 horse-
power., In two minutes the engine, three-
fourths inch tall, uses éight grams of liquid
carbon dioxide, running at about 10,000
revolutions per minute,

k a2 a_.
i E Winter Shield Covering Window

Prevents Escape of Hea

Home owners mneermbo{ltqneatm
their rooms with limited fuel rations can
stretch the heat supply by fitting windows
with a weather shield that forms a blanket
of dead air between the glass and itself,
effectively blocking that avenue of escape
for the warmth. In color, this window seal

¥pou can’t go wrong in lacing, as holes are punched

Pocket leather cases, such as kevecases,

..’_billfﬂlds, coin purses, and cigarette, coin,

match, comb and memo-pad cases, can be

i ™“made at home without tools from parts

. Jsupplied in kit form. Evervthing needed

'{zfnr the finished produet is of leather, and

) the job consists mainly of lacing the pieces

» together. Small leather tabs and flaps eas-

‘-Q ily anchored serve to hold the cases in
- closed position and to fasten the keys.

Model Plane Engine 34 Inch Tall
Runs on Carbon Dioxide

Made on a watchmaker's lathe, a tiny
model airplane engine nqlbigger than a —
_f}/{ Va2, 5 Sealing crack with tape (left), and applying shield

matches most buff shades used in homes
and excludes less light than the average
window shade. It is applied inside directly
to the entire sash, both upper and lower if
desired, being held in place by special ad-
hesive tape all around the edges. Air leaks
between the sash and window frame can
be stopped by sealing all such cracks with
the same tape. The latter method of appli-
cation, of course, should be used only
where windows are not to be opened for
ventilation during the winter months. If
the house already is fitted with storm win-

’ : dows, this treatment it is claimed will dou-
Tank is connected with tiny engine by "steom pipe” ble the pmtentiun.
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Tank Crew Rubs Elbows in British.__‘;Eortregs’? iy
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Revelving turret of n—ﬁhnilld'n. which holds three of four-man crew, permits ﬁtﬁ'tg gun in complete circle

Tank commander, gunner and loader of
a British Matilda occupy cramped quarters
in the revolving turret and the fourth
member of the crew, the driver, is squeezed
into a forward seat. Teamwork is the key-
note in battle when there's not an inch or
a second to spare. Although each man in
the “rolling fortress” is trained to take over
the duties of any disabled member, the in-
jury of any one of them is serious for the
full erew has plenty to do. If the loader is
knocked out it slows up firing of the guns;
loss of the commander means lack of di-
rection, and if the driver is hurt it's disas-
trous for his seat eannot be reached inter-
nally from the turret. The gun loader in
the four-man crew usually doubles as ra-
dio operator. The commander maintaing
radio ecommunication with his sguadron
leader and gives orders through an inter-
phone system to his crew. With glasses
and periscope he picks out targets when he

MARCH, 1943

is not busy studying and marking his map
or attending to scores of other duties. Pro-
fection against lurching of the tank is pro-
vided in his cramped cupola with an inter-
lining of head pads, and brow pieces are
fitted to periscope and visor. The gunner,
who sits just below and slightly forward
of the commander, can swing the power-
operated turret around with ease and his
guns can cover a complete cirele. In earlier
tanks that lacked a revolving turret, larger
crews and more guns were required. Both
gunner and driver have periscopes with
limited fields of wvision, but the loader
works “blind." To the rear of the Matilda's
turret are the engines, two six-evlinder
95-horsepower units, Heat from the two
powerful engines and from the guns, as
well as that generated by shells striking
against the turret, make the temperature -
within the tank extremely uncomfortable,
especially when operating in the desert.
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Here is a beautiful target for bombers. Unconcealed petroleum
tanks and sharply outlined foctories cost shadows that would a1-
tract a bombardier's eye ot a great distance. Notice the railroad

Here is the same area—partly concealed, above, by low-visibility
ond infrared-resistant paints; and below, subjected to total cam-
ouflage including artificial foliage, nets and plywood shapes

' ?..J'-*;_ a f
“FPHE TARGET for tonight

is an airplane factory.
From Dusseldorf, follow the
railroad 200 miles east to its
end. Bomb the immediate
terminal area.” Those orders
were easy to follow and the
British pilots who received
them flew straight to the tar-
get and destroyed it.

Then, a few nights later,
every railroad in Germany
seemed to have disappeared.
The British couldn't find any
of the rail lines that had
served as such handy mark-
ers in the moonlight. Appar-
ently every German train
was spraying dark paint on
the right-of-way behind it.

On another occasion Unit-

- ed Nations pilots thoroughly

bombed an enemy oil field on
a daylight raid and went
home convinced that every
weall was demaolished. But re-
ports eame back from friend-
ly inhabitants that the oil
field hadn't been touched.
The wells were hidden hy
cdmouflage, and all the bombs

"had been dropped on a decoy

area 15 miles away.

Still another time, United
Nations pilots on a night
flight spotted a German air-
drome that was lit up to a
suspicious degree. A few
miles north, however, they
observed a few subdued run-
way lights and caught the
flicker of a signal lamp. That
was the real target, obvious-
ly, and they bombed the hid-
den field into a welter of
churned earth. But they
learned later that camouflage
had tricked them again. That
night, the real field had been
lighted up on purpose just to
convince them that it must
be a fake.

These enemy examples
give you an idea of some of
the ways camouflage is being

POPULAR MECHANICS
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used and how effective it WL 5 ST e r
can be. For security rea- . '
sons it's best to describe
what the enemy has done
instead of revealing all
we are doing ourselves,

It's no secret, though,
that some of our war
plants are so well camou-
flaged that enemy bom-
bardiers would have a
difficult if not impossible
job in finding them. Some
of our airports are so well
hidden from the air that
veteran pilots who have
been using them for years
suddenly need to make
three or four approaches
before they can be sure
just where to land.

Some of the newest ef-
fects in this “architecture
of concealment” have
been borrowed from the
movies. For yvears motion
picture artists and set de-
signers concentrated on
tricking the eve and cam-
era into seeing things that
really aren't there. Today
they are doing just the
opposite, using the same
motion picture technique
to trick the eye and cam-

era into not seeing ﬂ'ﬁngs Above, Harper Goff tests eamouflage ideas by throwing shadews and aut-
that really are there. linas of frsce G sheukbiary. o modal rulrood with slids S projecter

One of the new stuntsis  Below, soldiers hide an Army Air Corps hangar with canvas fly extensions
U. 8. Army Air Corps photo
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To plan a concealment scheme, the comoufleur uses an aerial photo of
the plant and sketches on tracing paper various potterns of “confusion™

a better method of giving a third dimen-
sional quality to a flat surface. Thus they
can transform a flat factory roof into what
looks like a lot of small houses,

An old-time camoufleur would try to do
this by painting exact pictures of house tops
on the flat roof. But his house shadows
would be correct only during a short time
each day and during part of the day his
shadows might even point toward the sun.
His perspective would be correct only from
one angle,

The movie camoufleurs avoid these trou-
bles by painting a colored pattern, across
roofs and grounds, that gives the eflect of
a residential area no mat-
ter at what time of day or
from what angle it is
viewed., You can't pick out
a single house from the air
but you seem to see a lot
of houses, This illusion is
created with large squares
and rectangles of low-
and high-visibility paints.
The effect can be explained
partly by one example: A
patch of brilliant primary
color seems to pop out and
give the impression of
height when placed next to
such background colors as
clive drab or grey. “Bad”

Spraying infrared paint on ground
to give illusion of residence area

84

combinations of colors that
artists have always avoid-
ed because they displease
the eye are also tried out.
These combinations create
optical vibration as well as
erronecus impressions of
depth and dimension.

Not even infrared film,
used as an X-ray for pierc-
ing man-made camouflage,
will always reveal a war
factory that is disguised in
the new way. Special in-
frared paints have been de-
veloped in many shades
and are being used to fool
that type of film.

It does little good today
simply to camouflage a
military objective all by it-
self. Bombardiers will line
their sights up with known reference points
such as a crossroads or a bend in a river,
then bomb the neighborhood where they
know the concealed factory is located.

Today the whole area must be camou-
flaged. Reference points that might he used
are either so obscured or are duplicated so
many times that an enemy bombardier lit-
erally becomes lost. Even though he is cer-
tain that he is over the target area, there
is nothing in his range of vision to give him
the “fix" he needs when the whole area has
been camouflaged intelligently.

Area camouflage is the reason why, if yvou
live near a war plant or in a defense zone,

POPULAR MECHANICS
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Reversing field glosses to obtain distant
wiew, comoufleur studies oblong building
with baleonies te break uvp its outlines

you may have been asked to paint
some of your windows with dull
paint to prevent light from reflect=-
ing from them. Certain roads may
be closed to travel. If you live in
such an area you may have noticed
that wide patches of ground have
been painted in subdued colors
and you may have wondered how
such erude work could possibly
fool an aviator,

Harper Goff, a member of one
of the movie camouflage units,
found out how effective this sort
of disguise ecan be when he went
up in a plane recently to get a
“bombsight” view of a big factory
that he had camouflaged. First he
was annoyed, then pleased, for he
couldn’t locate his own work. A
few weeks before, the big factory
had been conspicuous from the air,

To illustrate the principles of
modern camouflage and yet not
reveal any details of actual “eam
jobs” that are being done, Goff
built some table top miniatures of
Drowings show metheds of landmark con-

cealment by which a road junction is hidden
Office of Civillan Defense
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Working with a model of what octually is an industrial area,
to which infrared paints and conopies have been applied to
play “hide and seek™ with the enemy reconnaissance planes
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. 8. Army Signnl Corps photo
Sniper weors a suit that blends into his background.
Below, burlap strips in chicken wire conceal factory

an imaginary industrial area such as would
be an obvious bombing target. On one of
these models the factory of a chemical con-
cern can be seen adjacent to a bridge that
crosses a river. Obviously, all a bomber
pilot needs to do is to follow the river until
he gets to the bridge, then bomb the ad-
joining factory.

But when you see the motel after it has
been camouflaged you begin to wonder.
Paint and motion picture technigue have
removed the industrial area and vou can't
even find the bridge or the section of the
river where it had been, The river is there,
to be sure, but its banks no Ionger follow
the same curves. There is a bridge, but it
is a different type from the one you are
seeking. And where the chemical factory
had been there is now a residential area.
At least, that's the impression the camou-
fAaged model gives from “high altitude.”

But when Goff explains what he has done
with the model, you begin to see that it's
the same area after all. The river banks
have been built out and given new contours
by means of log booms. The quiet water
behind the booms is filled with foating
trash. Barges are moored here and there
in this debris. Masts on the barges sup-
port canopies of “garnish” that give the
effect of trees.

The bridge is the same bridge after all,
but one side has been built up with painted
canvas sides and top to alter its appear-
ance. The chemical works itself has been
sprayed with paint patterns, breaking up
the large expanses of roofs. The big smoke-
stack no longer smokes and its visibility is
reduced by wide balconies attached to its
stack that help to blend it into the back-
ground. The Army has not yet accepted
this technique as practical in full scale use.

In this case most of the camouflage paints
that are used are of the infrared reflection
type, a group of pigments developed by
various firms including the Premier Oil &
Lead Works of California, at Los Angeles.
Most paints absorb infrared or heat rays,
and even black paint appears white when
photographed with infrared film and a red
filter. The secret of the infrared paints is
that they reflect the heat rays instead of
absorbing them, thus providing dark im-
ages on infrared film. An additional virtue
is that since solar heat is reflected away
from buildings coated with such paints the
interiors remain much cooler,

It is not always necessary for camou-
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fleurs to hide a m ilitary target
completely from aerial observa-
tion. Partial camouflage, enough
to make the bombardier’s aim un-
certain, is often enough. Ordina-
rily a bombardier must fly his
straight “collision course” for at
least a minute while approaching
the bomb release point. The
bombsight must be trained on the
target during the last 35 seconds
of this approach. But if the bom-
bardier hasn't positively located
hig target at the 35-second point,
the bombs will fall wide of their
mark. Camoufleurs feel that they
have succeeded if their work con-
fuses three out of ten bombar-
diers, Interceptor planes, antiair-
craft fire, and other ground de-
fenses should be able to bag the
other seven planes in a perfect de-
fense set-up.

Often'a decoy target resembling
the hidden factory isbuilt nearby
in the expectation that the bom-
bardiers will unload their bomhbs
on the dummy. The Germans
were elated recently when they
watched a British bomber attack
a fake factory that they had erect-
ed. But no bombs exploded. For
fun, the pilot was dropping wood-
en bombs on the decoy.

Lighter Ignites Fuel in Cup

To Light La%)r Tarch
With a cup to ho hqgﬁ'ﬁlé’

which it ignites with a flint spark-
er, a matchless lighter creates a
flame specially convenient for
lighting blow torches, construction
warning lamps and similar de-
vices. The cup must be filled with
fuel—nmot heavier than kerosene
—each time the lighter is used.

[

“Egg-éhe]l" Factlur:y Saves Steel
And Construction Time , ,

y s

o

Artist's sketch of plant, and looking down one of the arches

Built after the same design that gives the fragile
egg shell resistance to breakage, a Westinghouse

war factory required 60 percent less steel than a
conventional building, the saving amounting to—

Q
t
fl
.-1
v

about 2,400 tons in the 1,100-foot-long arched strue- i
ture of reinforced concrete. Also, like the egg, it is. 7\

without windows and sky lights, but air condition-\_| *
ing makes it cooler in summer than many buildings;

3

and a white ceiling adds to the effectiveness of thep,

lighting. It is said that an explosion within the
building would cause only local damage which

v, F
Sparks from flint ignite the fuel in tiny reservoir

s,
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eould be repaired quickly, while internal
fires would be resisted as long as two hours
without eollapse, as compared with 15 min-

this, the design enabled builders to shave
four months from the construction time:

You Saw It in Popular Mechanics,

a7

utes for a steel and wood building. Besides
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§ Write to the firms listed in the Where-__
to-Buy-It index, to learn more about [,
products described in this magazine. Say % 5\
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Often ferming 1Ee spearhead of atlack,
the ormy engineers arg found whare
the fighting is thickest. Above, ferrying
truck across streom by linking three
assault boots. Hondy romps fold up in
transit, alsa provide some protection

Engineers advanco with fixed bayonets (above) on a
foat I'Jrit:lgz !1l;|s-li|:|.- bullt wnder enemy fire. Bl:|:|'w,
another type of foot bridge with some of its build-
ers rocing ocross—engineers are trained for speed

In battle against wilderness, the engi-
neers building Alaska highwaoy lounch
penten which will !1{-,-|p fo support a
bridgs. They hove conguered many o
nameless sfream between Fert St John,
Canada, and Fairbonks, Alaska
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Above, laying metal strips
for landing field ot Allied
outpost is one of the ways
engineers co-operate with
air corps. Holes in portable
strips permit grass to grow
threugh, helping comouflage
field, Medivm tank [righf:l
is rolling ocross a ponton
bridge built by engineers on
maneuvers. The sturdy spans
will support quite o surpris-
ing tonnage. Another means
of getting an army and its
equipment across stream s
shown below. Here two anti-
tank guns and their crews
are being ferried ocross on
a raft compesed of twe rub-
ber floots powered by an
owtboard motor, Engineers
are fomed for ingenuity os
well as speed and courage

MARCH, 1943

Lounching assault boats to estab-
lish bridgehead—engineers spend
hours learning to waork under fire
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“Shooting” the Grand Canyon To

For a matchless thrill,
every second of which
promises to be yvour last,
try shooting the Grand
Canyon of the Colorado
in a 16-foot plywood row-
boat. Nprman Newills,
Tancher and boatman of
Eluff, Utah, makes it a
business. The only man
who has made four trips
down the spectacular and
violent canvon, Nevills
has taken passengers
ranging from 13-year-old
boys to men in the seven-
ties in these unsinkahle
boats of his own design
without so much as a
gprained ankle among the
courageous tourists. The
225-mile bone-shaking
cruise is from the historic
river crossing at Lee's Ferry, Ariz., to Lake
Mead, The trip takes 21 days, on most of
which the boat is rarely in smooth water
more than a quarter of a mile at a time.
Preston Walker, former Grand Junction,
Colo., newspaperman now in the T, 8.
Army, handled one of the three boats tak-
ing nine men down the canyvon on the most
recent journey, and said afterward: “Any-

a0

)All Thrills

one who says he 15 not afl?aﬂ #ﬂmr a liar
or an idiot, On every one of the more than
200 rapids you have to run, yvour throat
gets dry as vou come over the brink of the
rapid’s tongue, vou wonder what possessed
vou to come on a trip of this kind; yvet the
minute yvou dive into the 25-foot waves
and fly by rocks that would mean sure

Left, “lining” o hoat by rope past a rock barrier.
Bouvldors like those lurk under the waters that toss
and spin the plyweod beats like cork. The two spots
beolow ara relatively mild portions of the Conyon

trouble if you hit them, and lock over the
brink of holes in the river that would be
death if yvou went into them—you start
having fun." Once in the canyon, there are
only two or three places “where anything
but a fly can climb out.,” Nevills’ cataract
boats are virtual submarines, able to float
when the cockpit is filled with water, Sev-
en watertight compartments give them
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buoyaney. The thickest
wood used is half-inch

Super-Harbord plywood,
which withstood two ter-

rifie erashes against rocks
during Walker's trip. The
boats are designed to piv-
ot on a point two feet from
the stern, and a boatman,
guiding the craft down-
stream stern first, can
virtually snap the necks
of his passengers by re-
versing oars. Before en-
tering the worst rapids,
the hoatmen land to sur-
vey the channel; oceca-
sionally the passengers
disembark while the
boatman takes his eraft
down alone, and in im-
possible passages the boat
is “lined” around, let
down the edge of the riv-
er with 75-foot bow and
stern ropes snubbed
around rocks. Gceasmg-

ally the boats dropped out "

wof sight in 15-foot holes,
whipped around bow
foremost, and once two
men plunged overboard
as a boat capsized, but
they made shore safely.
Nevills has taken non-
swimmers on the Canyon
trip. One unscheduled
thrill eame to two mem-
bers of the 1942 party
when a boulder weighing
a ton dropped between
them as they walked
along the river edge.

Arctic Troops Wear
Paper Underwear

One war development
that may last is paper un-
derwear so inexpensive it
can be thrown away after
one wearing. Originated
for extra warmth for
troops in the arctic, it is
made of pulped cotton
clippings, contains two
gheets of paper joined by
a thin coating of asphalt.

MARCH, 1943
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Arm s Vast PHone wltchboard
Has 30 “Information” Girls _

“Information”

operators ot long table dig out numbers from rotary files

To handle calls to and from the 15,000 war-vital telephones
in the War Department's new $35,000,000 office building
across the Potomae from Washington, required installation
of the world's biggest private switchboard. The information
zection alone needs the attention of 30 operators, experts in
hunting up the numbers of the thousands of army officers
and civilians working in the building. The switchboard,
staffed by 125 call operators, plus supervisors, is adequate
to serve a city the size of Erie, Pa., or Wichita, Kan. More
than 86,000 miles of trunk wires are used inside the building,
and there are 370 incoming central trunk lines, 200 outgoing
trunk lines, and 200 long-distance loops. The various offices
of the War Department require four times the telephone
facilities used in the first World War.
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TORNADO i« « BOMBSHELL

nado of destruetion.
Tests are actually made
in which a 22-pound
weight is dropped from a
height of four feet upon
a small piece of TNT
without exploding it
Such tests are always
carried out in the labora-
tory by specially trained
men, of course, under
carefully controlled con-
ditions where every pre-
caution possible is taken
to insure safety in case
there is an explosion.
The relative insensitiv-
ity of TNT to shock is a
principal reason why it is
one of the most commeonly
used military high explo-
sives in the world. An-

.

%‘u Hereules Powder Company
Moving explosive-from stores
house te “mix" house with nitro-
glyeerin buggy. Below, inspect-
ing @ 500-pound bemb ready
to be shipped to loading plant

" By Dr. C. M. A. Stine

Yice President Adviso

air we breathe and from the carbon and
hydrogen of coal or petroleum, chemists
have fashioned one of the most powerful
but ebedient of all war explosives,

TNT (tri-nitro-toluene) is a chemical
giant which answers to a specific type of
detonation “command” and to no other.
Riding in a shell, the TNT is undisturbed
by the shock of the charge which propels
the shell from the cannon or by the terrific
impact as it crashes through a building ar
the tough hide of a battleship. But once
within the building or battleship, the shell's
primer and booster charges, going off in
turn, wake up the sleeping giant and he

) Ea. Tk



These giont armer-piercing shells carry load
of TNT which is resistont to shock of impaet

other reasom is its terrific power
when it does go off. Why does it
have such a powerful “kick"? The
answer is that organic compounds
with “nitro” groups tend to be ex-
plosive, and in general the more
nitro groups a material has the
more explosive it is. Tri-nitro-
toluene, as the name implies, has
three such groups.

The toluene part of the deadly
combination, strangely enough, is
named for the sleepy little town of
Tolu, Colombia. There on the high
plains of northern South America
grows a tree whose fragrant resin
—known as the balsam of Tolu and
widely used to give a pleasant taste
to eough syrup—provided the orig-
inal source of the chemical.

It was from a lump of the balsam
of Tolu that a French chemist,
Deville, just a hundred years ago,
isolated a compound which became
known as toluol or toluene. Other
chemists, at about the same time,
obtained the same chemical from
pine resin and—appropriately—
from “Dragon's Blood,” a brilliant
red resin from certain Oriental
palm trees. They gave it other
names, but toluene is the name that
stuck,

The balsams of the forest have
never yielded toluene in quanti-
ties. It was coal tar, a veritable
store house of chemicals, that sup-
plied the toluene for the TNT that
filled the shells of World War I

MARCH, 1943

Courtesy Du Pont Company

Dynamite Blast helping te build new channel for @ river in
Mississippi. Below, pouring explosive inta shells with non-
metal bucket made specially for job by B. F. Goodrich Company
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Coal tar, a by-product of coke production,
was also supplying most of the toluene for
the shells, bombs and depth charges of
World War II until about a year ago when
the petroleum industry began to build
plants for synthesizing this essential chem-
ical from petroleum.

Production of toluene from petroleum

and from domestic heating and illuminat- |

ing gas was started before the end of the
first World War, but the Armistice termi-
nated these operations and they were not
resumed until after the beginning of the
present war. Then a new government-

owned toluene plant was started. Today

Rows of firing cops for 60-mm. mortars move
along under copoble hands of inspector. Left,
radio controlled bomb, called “blind pig*”
seoals over ground on three wheels to target

petroleum is far ahead of coal tar as a
source of toluene for TNT, and will be
much farther ghead when projected
additions and new plants are finished,
This means a total output of scores of
millions of gallons that will play a vital
part in defeating the Axis powers. The
exact toluene capacity of the country is, of
course, a military secret.

There are two or three processes for
making toluene from petroleum. One proc-
ess starts with a chain of carbon and hy-
drogen atoms. At about 1000° F., and in
the presence of a catalyst, a hydrogen atom
is lopped off each end and the disturbed
and excited straight chain whips around
and grabs its own tail—like a playful
puppy dog.

In so doing it becomes a ring molecule.
Further removal of hydrogen atoms pares
it down to toluene.

In the nitration of toluene to TNT, which
is a delicate job requiring
great skill and well safe-
guarded equipment, three
nitro groups are attached
to the ring molecule. In
this process nitric acid is
mixed with sulphurie
acid to form a suitable
mixed acid which acts
upon toluene to form
TNT. Such a mixed acid
acts also upon glycerin to
form nitroglycerin, and
on cellulose to form gun-

The tubular chutes loading fram
this U. 5. Army munitions load=
ing plont are emergency exils

POPULAR MECHANICS



cotton or nitrocellulose, the base
of all modern military smokeless
powder,

The unique advantage of TNT
over other explosives is that it is
very powerful, yet, in comparison
with most other high explosives,
relatively insensitive to shock.
Without this property a shell con-
taining TNT would explode on the
impact-of ‘a propelling charge of
smokeless powder and destroy the
gun and crew.

When the shell arrives at its des-
tination, the timing mechanism
fires the primer and thiz in turn
touches off a booster—usually a
charge of tetryvl—and that deto-
nates the main charge. Thus, we
have an agent of terrific power, yvet
sufficiently stable to withstand
not only the force of the explosion
of the charge of propellent pow-
der, but also the shock of pene-
trating a steel target.

The *nitro” part of TNT is a
combination of one atom of nitro-
gen with twe atoms of oxygen.
The chief function of nitrogen in
the production of explosives is to
hold the oxygen needed for burn-
ing the explosive. The burning
coal or oil under the boiler of a
locomotive draws oxygen from the
air, but a material such as TNT
must supply its own oxygen. At
the moment of combustion the va-
rious atoms of the solid TNT re-
arrange themselves to form gases,
and these gases, which are very
hot, expand with such tremendous
force, and so rapidly, as to cause
a violent explosion.

Nitrogen is just so much wasted
breath as far as the immediate
needs of our bodies are concerned,
but it is a key element in almost
every charge of explosive. Plen-
tiful and free as the air itself, ni-
trogen is nevertheless in the “erit-
ical” category of war materials.

Skill, machinery and men are
required to pull nitrogen out of
the air and “fix," or combine, it
with elements so that the resulting
compounds mayv be used in the
manufacture of explosives. Indus-

(Continued to page 162)
MARCH, 1943

After the bombs come demaolition squads to remove hazards on
streets. Here worker, on top of crane, fixes steal cable to
wall. Below, loading “boosters” for shells behind a shield
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Painter reaches high on wall with leng-handle brush

Painters can speed up the work of scrap-
ing or painting large surfaces of buildings
by using an adjustable extension brush
handle that provides a long reach and saves
frequent change of the scaffold. It also in-
creases efficiency in painting the sides of
ships from a suspended cradle or from a
small boat alongside. The brush is attached
to a pivoted bar at the end of the handle.
Two springs hold the bar in position per-
mitting natural movement of the brush in-
stead of a rigid fitting that would be tiring
to use. A tug upon a tape attached to one
end of the bar changes the angle of the
brush for work on ceilings or walls,

Luminous “"Paint” in Sheet Form
Resists Damage b

Suitable for civilian an
especially outdoors, a prefabricated phos-
phorescent paint film sandwiched between
{ransparent plastic films is nonabsorbing
and chemically neutral. It is made by lam-
inating under heat and pressure. The ma-
terial ecan be excited to fluorescence by
daylight or photoflood lamp in 20 secnnds,
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and it remains visible for 24 hours at 70
degrees F. The afterglow can be acceler-
ated by exposure to infrared light, and a
red light will quench it.

Guide for Making Enlargements
Has Set of Sample Prin
o e

Photographers mm

largements could improve the quality of

their prints with the aid of Eastman's new
guide, embodying virtually all needed in-
formation for handling wvarious types of
Kodabromide printing paper. Contained in
a pocket folder about 31 by five inches,
and l&-inch thick, the guide includes a
32-page booklet crammed with wvaluable
advice and instructions on print-malking
and various kinds of paper, an exposure-
time dial, a negative to help in sharpening
the focus and measuring the degree of en-
largement, and a set of sample prints rep-
resentative of all the surfaces in which
Kodabromide is available. Each sample
gives a full-range gray scale, graininess
and resolution charts, processing recom-
mendations and other data. Onee the pho-
tographer has determined the correct ex-
posure time, he can set the exposure dial
to caleulate the time for larger or smaller
magnification, for a different lens aperture,

mstuyje{sga

Enhrmll‘l!‘ guide and dial; note sample print, top
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By Walter E. Burton

ESIGNED primarily to eliminate
stooping when hanging out laun-
dry, this folding cart is handy for other
purposes such as hauling garden tools
or serving outdoor luncheons. Various
attachments can be added, such as
hooks for a clothespin bag, special trayvs
to hold garden tools, cut flowers and
other garden equipment, as well as
gaily painted food and beverage travs
when the cart is used as a tea wagon.
The original was made of redwood,
which is highly resistant to the effects
of moisture. Other suitable woods in-
clude cypress and such less durable
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material as pine. Waterproof glue, bolts
and nails hold the parts together. Fig. 1
shows how the cart is folded, and Fig. 5
shows how a screw eye and hook are used
to keep it in the folded position. The cart
consists of three separate units pivoted to-
gether as in Fig. 3. One of these is fitted

98

N B L

f'_'_,_,.l\\\-k';" N ST
=
FANIAS

i

X2 xie” 2" WooD

COLLAR
10 SLATS !

_-I-,'-‘

WASHER *

o
5

o,

with a large dowel that
serves as an axle for two
wooden wheels, which are
spaced from the frame with
wooden collars as detailed
in Fig. 2. It is best to build
up each wheel of two 33-in.
pieces, gluing and screw-
ing them together with the grain
at right angles. This will produce
more durable wheels than if cut
from solid blocks, The holes in
the wheels will have to be large
enough to fit loosely on the axle,
to prevent binding when the wood
gets wet and swells,

A large washer and a wood
serew, driven into the end of the
axle keeps each wheel in place.
All edges and corners of the parts
are rounded except the ends of the slats
and the braces that fit between other pieces.
The upper assembly, which extends to form
handles, has a slatted surface and is pivot-
ed to the leg assembly by means of two
bolts and blocks as shown in Figs. 6 and 7.
The bolt heads must be set in counterbored
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holes so the cart can fold. The wheel and
leg assemblies are pivoted together as in-
dicated, and the slotted ends of the wheel
assembly slip over the bolts on the slatted
portion as in Fig. 4, where they are held
by wing nuts to keep the cart in the opened
position. It is well to peen over the ends
of the wing-nut bolts to prevent the nuts
from working off. The location of these

bolts will determine the height of the cart.

If the cart does not stand level when set
up, alter the lengths of the legs. Paint,
enamel or brushing lacquer may be used
as a finish, although a cart made of red-
wood may be left unfinished if the nails are
protected against rust. Another way of fin-
ishing the cart is to apply several coats of
linseed oil.

Water Line Closed for Repairs by Freezing With Dry Ice

Recently the water shut-off valve in our
home had to be replaced in the line lead-
ing to the main, and being unable to shut
off the water near the main because of a
damaged wvalve at this point, I solved the

TO WATER MAIN
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problem by freezing the water in the line
near the shut-off valve., This was done
with Dry Ice held around the pipe by a tin
can, which was slit down one side and half-
way across the bottom so it could be slipped
around the pipe where it was held by bind-
ing it with wire. If Dry Ice is unavailable,
the same results can be obtained by using
regular cracked ice and salt, although it
will take a little longer to freeze the water.
After the repair has been made, the ice in-
side the pipe will soon thaw. There is no
danger of damaging the pipe as the water
is frozen for only a few inches, thus per-
mitting plenty of expansion endwise.
—W. F. Schaphorst, Newark, N. J.

Sanding Painted Surfaces

Sandpaper will last longer when sanding
a painted surface if you first dust a small
amount of fine pumice on the surface of the
work., It will be found that the pumice
helps prevent paint from clogging the pa-
per and in addition to this contributes to
the abrasive action.
—William A. Landau, Chicago.
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Horizontal Stovepipe Supported
By Bails Made of Wire

:

To keep horizontal lengths of stove pipe
from becoming disconnected and to sup-
port them with less wire than with the
usual method, one workman uses these
wire bails. Holes are punched in opposite
sides of the pipe at the joints to take the
bail ends, making the holes through both
thicknesses of pipe. In this way, the pipe
is prevented from slipping apart at the
joints. Light wires are tied to the eceiling
and to the bails for the supports.

Newsboy Keeps His Card File
In Pocket on Carrying Bag

In order to handle his paper route in a
businesslike manner, one newsbhoy carries
a card file of all his customers in a leather
pocket riveted to the side of his bag. In
this position, the file is easily accessible for
reference when delivering papers and

making collections., Such an arrangement
is also handy when a substitute carrier
must take over the route for a day or two

as all records of the customers are right at
hand for the new boy.

Shoe-Polish Can Found Quickly
When Kept on Side of Kit

The trouble of
locating a can of
shoe polish in a
polishing kit and
removing the cov-
er, when no re-
lease lever is pro-
vided, can be
avoided by tack-
ing the cover to
the side of vour kit. This permits the can
to be twisted from the cover with one hand.
If the same brand of polish is always used,
it will not be necessary to pull the tacks
and change covers.

COVER TACKED =

Hinge Screws of Screen Door

Held Safely in Storage

= HEne When the hinges

H of a sereen door

must be removed
to take it down for
winter storage,
accidental loss of
the hinge screws
can be avoided as
shown. The loose
half of the hinge
with the screws in place is folded against
the door and tacked at the edge of the
hinge to keep it in the folded position.

B : i
ﬁEEHrEﬂQQ g
HINGE =

v

Pin Vise From Split Bolt

If you need a pin
vise and none is at
hand, just split the
end of a long bolt
with a hacksaw to
provide a couple
of jaws, screw a
wing nut onto it
and bend the
halves as shown.
By locking the bolt firmly in a bench vise,
the wing nut can be turned up or down
easily to operate the small jaws.
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Asbestos Ring Helps to Protect Stove Enamel

If a large cooking utensil iz set
on an electric stove, the poreelain
enamel surrounding the burner some-
times becomes checked because of ex-
cessive heat directed against it by the
utensil, An easy way of avoiding this
damage is to use a large ashestos ring,
which is placed over the enamel next
to the burner. The ring is cut from sheet
asbestos, using two or three thicknesses
cemented together with sodium silicate.
Asbestos rings of this type are especially

suitable at canning time to protect the stove
should acid-type fruits and vegetables boil
over accidentally,

—Eenneth Murrayv, Colon, Mich.

Wedge Prop Holds Wallboard While Nailing It to Ceiling

When applying wallboard to a ceiling
singlehanded, this prop to hold the board
in place while nailing it will be found con-
venient. Made by nailing an old stub
broom to the end of a T-stick, the prop is
better than a plain stick as the broom pro-
vides a flexible “wedge" against the floor.
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If large sheets of wallboard are being ap-
plied, it is best to use at least two props.
—G. E. Hendrickson, Argyle, Wis,

Opening Door With Skeleton Key
Avoided by Pinning Lock Bolt

To prevent a
door lock of the
type shown from
being opened with
a skeleton key, a
small hole was
drilled through
the lock bolt and
plates for the in-
sertion of a steel
pin or nail. As the effectiveness of this
treatment depends on the hole being in-
conspicuous, it should be made as small as
possible, and the pin should be pushed in
so that it cannot be seen and thus give
away the secret. When unlocking the door,
a piece of wire is pushed into the hole to
remove the pin.

—A. H. Waychoff, Phoenix, Ariz.
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A THIS EDGE
r FOR BREAD
- - BoaRD on

1=5Shoes are kept off the closet floor in neat arder by placing Lt B

them in netches eut in the edge of a piece of plywood,

which is screwed fo the baoseboard, 3—As plums, apricots,

etc., are easily erushed, cordboard egg cortons provide ideal
contoiners for them whan packing a picnic basket

BOWL BOAST-
NG PAM ET)

WINDOW SHADE

, Yra PECE OF
SHEET METAL

2—There will be no unsightly finger marks on window shades
where they are grasped repeatedly at the hem if several
strips of cellulose tape are spplied over this area as shown

TABLE FORK

4—When cut to the shape indicaled, a pisce
of sheet metal mokes an excellent seraper
far eleaning rolling pins, breadboards, and
many other kitchen utensils. It's a good idea
to run a file over the edges of the scroper
before using it in order to avoid cutting your
fingers on sharp edges of metal. 5—Instead
of throwing oway an old safety razor, take
out the blade and keep the razer to remave
hair and threads from brushes. 6—Seouring
kitchen pots and pons with a wad of steal
wool is done without scratching off nail pol-
ish or getting small pieces of metal in your
fingers if the wad is slipped over the tines
of an crdinary table fork

POPULAR MECHANICS
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CUT AND
BEMNT

10—Jigsawed from a smaoll piece of hard.
wood, this atfractive flower-pot holder occu-
pies little space on a kitchen or porch wall
where several of them can be vsed to toke
the ploce of lorge flower boxes. Decaless
mania transfers offer a quick method of add-
ing colorful decorations. 11=The annayance
of “fishing” @ spoon out of a large mixing
bowl or dish is eliminated by a step on the
spoen handle. The stop is made by cutting
and bending o portion of the handle as
shown. 12—Pinched over an cpened corner
of a salt sack, an adhesive-tape spool and
ring provide a handy spout, enabling you to
fill shakers quickly without spilling
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7—To hang a number of garments an a closet daor, hook the

hangers on a chain stretched across the ends of a shelf

bracket which is screwed 1o the door. 9—Crumbs that slide

off this breadboard are cought in o trough formed by strips
of cove molding noiled along the edges

ATOHMIZER
FILLED WITH |
KEROSENE . |

8—Instead of setting o bottle of kerosene inside a clock ond
waiting for the vaper to lubricate the movement, try spray-
ing it lightly with on atomizer for quick results

ADHESIVE =TAPE
SPOOL AND RING
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Potatoes Baked in Tin-Can Ovens
While on Camping Trips

Where potatoes are baked in a campfire,
considerable time is usually required as it
is best practice not to put them in until the
fire has burned down to provide hot coals.
However, if you want to hasten the meal,
baking can be done quickly by placing the
potatoes under inverted tin cans and then
building the fire over them. Thus, the cans
serve as small ovens,

Heated Enamels and Lacquers
Will Brush Easily

The next time
you have to brush
heavy enamel or
quick-drying lac-
quer, instead of
culting the mate-
rial with prepared
thinner, heat a ba-
sin of water to a
temperature of
150 or 160 degrees,
never more, and
place the opened
can of enamel in the water, submerging it
a little more than half the height of the
can. Enamel or lacquer heated in this way
will brush easily without dragging and
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without streaking or piling. Where a large
surface is to be covered, use two water
containers, heating one while the other is
in use. Never place the can of enamel in
the basin while it is over a flame.

Screen Wire Protects Small Trees
Against Damage by Rabbits

If you have some
sereen wire avail-
able, especially
some that is no
longer serviceable
for use on win-
dows and doors,
form it into
sleeves to keep
rabbits from
gnawing the bark
from young trees,
It can be used
yvear after vear,
and is much hand- _
ier to put on and HOG RINGS
take off than cloth or paper, which are
often used for the same purpose.

Raincoat Serves as Dust Shield
For Garments in Closet

Instead of folding a Cellophane or oiled-
silk rain coat and storing it away when not
needed, use it as a dust cover for garments
hung in the closet. It will protect several
garments when slipped over them as indi-
cated in the photo.

T A
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Smokepipe Lime-Coated Easily
To Prevent Corrosion

The messy job of coating the inside sur-
face of a smokepipe with lime to prevent
corrosion during the summer months when
the heating plant is not in use ean be avoid-
ed by doing the job as indicated. Take
down the pipe intact if possible, clean it
thoroughly, and pour in the lime and tie
paper bags over the ends. Then tip the pipe
up and down so that the lime will come in
contact with the entire inner surfaces. The
sacks will prevent spilling out the lime and
confine the dust. They can be left in place
while the pipe is in storage to help keep
out moisture,

Sample of Water From Deep Well
Obtained in Weighted Bottle
== Desiring 1o ob-
——— tain a sample of
~—— water from the
——  bottom of a deep
well for testing
%=~ purposes, one
1--}j-_‘-;‘t' chemist used a
- small bottle or vial
—— weighted with a
—— fishline sinker.

—  First the bottle

-  was corked light-
ly, after which a

long string was tied to the cork, then
around the neck of the bottle and finally
to a sinker as shown. This arrangement
prevented water near the top of the well
from entering the bottle as it was lowered
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CINKER-

to a position near the bottom., A firm jerk
of the line pulled the cork and allowed the
hottle to fill, after which it was pulled up.

Loose Collar Kept on Dog’s Neck
By Notched Leather Strips

As a tight collar
on a dog often
causes goiter trou-
ble, many over-
cautious owners
leave the eollars so
loose that the dogs
soon learn to slip
them over their
heads. To avoid
this, one fancier
recommends that
notched strips of leather be riveted inside
the collar as shown. Although harmless to
the dog, the ends of the strips will prevent
him from attempting to slip off the collar.

LEATHER

Bushing Forced Out of Blind Hole
Wlth Ball Bearmgs and Punch

Confronted with
the problem of re-
moving a bushing
from a blind hole
without damaging
the bushing or
surrounding met-
al, one mechanic
. accomplished the
—— task by using
i s small ball bear-

B ings. A punch that
fitted loosely in the hole was then used to
apply pressure to the bearings which
pushed against the lower end of the bush-
ing to foree it from its zocket.

Match Book Is Handy Marker
For a Letter File

A match book
provides a handy
marker when cor-
respondence is re-
moved from a let-
ter file. The strik-
ing surface is
slipped over the
folder adjoining
the empty one.

POPULAR MECHANICS
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QUITABLE [or use in either your kitchen or home
" workshop, the sturdy, well-designed stool shown in
Fig. 1, has a back that can be adjusted quickly by means
of a turnbuckle as in Fig. 2. Oak or maple is the best
wood to use for making it, although other hardwoods
will serve.

Begin construction with the three legs, which are
turned to the dimensions given in Fig. 3, one end of
each leg being turned to provide a 3j-in.
tenon, Following this, each leg is sawed

=
e
— . ——
e __'__'_,_,__,—o—':_____,_ ‘1
e )
M= e A 5 (3} OETAILOF LESS
e ™
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4 % 2% x19% BOARD

and planed to a straight, octagonal taper
which reduces from 1%} in. at the tenoned
end to 114 in. at the lower end. The addi-
tional turning at the center of the leg is
optional, but adds to the appearance of the
stool. Two rungs are required. Due to the
angle of the tenon at the rear end, it iz nec-
essary to saw these from stock that is 214
in. wide as indicated by the dotted lines in
Fig. 4. This done, the major section of each
rung is planed to an octagonal shape and
the ends formed with a spokeshave as in
Fig. 5, to provide tenons 3 in. in diameter.

The geat, back and footrest are cut from
1-in. stock to the shapes and dimensions
given in Fig. 6. It is well to guard against
warping by making the seat in three pieces
glued and doweled together. Special care
must be taken when boring the 34-in. holes
into which the leg tenons fit in order to
give the legs the desired spread. An 8-in.

" circle is seribed on the under-
wis  J4 side of the seat and the loca-

H:it‘r‘-&"' . tions of the three holes are
e %EADLE marked equidistantly on the
M ok /{‘: cirele, the rear one

th o O being located on

the centerline of
the zeat. Then, 34-
in. holes are bored
into the underside, -
taking care to
avoid letting the
tip of the bit break

through the top of
the seat. The rear

hole should be
108 POPULAR MECHANICS
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bored at a 10-degree an-
gle from the vertical so
that the rear leg will ex-
tend outward. Then the
two holes for the front
legs are bored at a 15-
degree angle. When bor-
ing these holes keep the
bit lined up with radial
lines drawn from the cen-
ter of the circle to the
points where the holes
are started. Also, as an
aid in getting the angles
correct, you can use small
blocks having one edge
inclined the desired angle
as a guide for the hit. The
blocks are clamped to the
seat while boring.

Next, without applying
any glue, the legs are fit-
ted into the seat holes and
are marked to determine
the position of the rungs
and footrest. The holes
for the rungs must be
bored at an angle so that
the rungs will be parallel
to the edge of the seat. Likewise, the foot-
rest is notched to fit the front legs and is
doweled or screwed to them. After this
preliminary fitting has been done, the parts
are reassembled permanently with glue.

The backrest is serewed and glued to a
curved support piece, which is detailed in

First, twe glue-coaled sirips ars sprung oreund dowels

&

set in o flot board and left 24 hrs. to dry

l|'|'||ln Ihp Twi Hripi are removed fram the farm ﬁnd
additional strips ore glued to them, one ot a time, let-

ting each one dry before adding the next

Figs. 7 to 9. Although it can be sawed from
a single piece of hardwood it will be strong-
er if glued up from He-in. strips, using a
form to obtain the curvature. Pieces of
flat iron serewed to the rear leg provide a
pivot link for the back support and a 6-in.
turnbuckle permits adjustment.

Horseshoe-Game Scoreboards Set in Gmund at the Stakes

Keeping score in a horseshoe game with
this scoreboard is just a matter of turning
a cardboard disk each time a point is made.
Opponents or teams each have one, which
is pushed into the ground where it will be
within easy reach. Each scoreboard con-
gists of three cardboard or thin wood disks
pivoted side by side in a forked stick or
wooden supvort shaped as shown. The
center disk is numbered on one side from
1to 11 and on the reverse side from 12 to
21, the numbers being positioned so they
can be seen one at a time through windows
cut in the two side disks. The center disk
is slightly larger in diameter than the other
two so it can be turned by pressing on the
edge with the fingers. A coat of paint ap-
plied before the numerals will help pre-
serve the scoreboard.
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Sketching Board Has "T-Square”
Built-In Along Sides

SCRIW PEENED
OR SOLDERED
IN HOLE

i —— ey
f - 2
T TRIANGLE ;
.u..___‘_‘ . - o
S

SOLDERED "r_, ¢
NUT ---E E@}* :
RUBBER-HEADED TALKS —

Anyone needing a small sketching board
that can be carried o various places in a
shop will find this one ideal. A supply of
sketching paper is carrvied right on the
board. A board of the desired size is se-
lected and two steel rules attached along
one side and end. The rules are silver-
soldered together to form an aceurate right
angle, after which the one along the side is
fitted with a serew peened and soldered in
place to take a knurled nut on the under-
side of the board. This serew makes it pos-
sible to hold the square in position and to
clamp the paper in place. The rules serve
the same purpose as a T-square on a reg-
ular drawing board, making it possible to
draw almost any lines desired with the aid
of 45-degree and 30-60-degree triangles.
A small piece of metal soldered on the
square where the right angle is formed
acts as a guide for a triangle when working
so close to the edge of the board that the
rules cannot be used.

—R. Boettinger, Englewood, N. J.

Palm Plate to Rotate Screwdriver
With One Hand

If your work re-
quires the use of a
serewdriver, this
ball-bearing palm
plate will enable
you to press
against the driver
with one hand
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while turning it with the other to tighten
a serew, The plate is nothing more than
an old auto wvalve inserted into a hole
drilled into the end of the screwdriver han-
dle. The valve stem is cut off to shorten
it and a ball bearing is placed in the bottom
of the hole for the valve to bear against.

Perforated Can Aids in Cleaning
Dirty Paint Brushes

You will find
that paint brushes
can be cleaned
more easily if the
bottom section of
a tin can is perfor-
ated and dropped
into the cleaning
container in an in=
verted position.
The perforations
provide a good
scrubbing surface
against the bristles, and they also allow the
dissolved paint to settle to the bottom of
the container away from the brush.

Doorstop Keeps Baby Carriage
From Rolling Off Porch

To avoid any possibility of a baby car-
riage rolling off a porch, especially on a
windy day, one mother fastened a doorstop

into the side of the porch to engage the
spokes of one wheel as shown. This idea is
especially useful if the carriage has no
brakes, or if they are ineffective.

ITo keep yvour bathroom tiles glistening,
dip a soft cloth in kerosene and rub over
them. Wash with warm water and dry.

POPULAR MECHANICS
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LAYERS GLUED
TOGETHER AT
RIGHT AMGLES
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Built almost entirely frem erange crates
at na cost, this pushbosket will corry
up to 50 lbs, and rells easily even
when fully looded. Two crates will
supply sufficient matericl except for the
two long frame members of scrop o
wood, Cross broces, wheels and bas- A, ; = : BRACKET
ket base are cut fream the crate ends, - ?
and the basket slats are ripped from
the thin stock. The bosket rim is glued
up fram the same material. Rigidity is
added by weaving cords through the
slots near the upper and lower ends

% DOWEL
ANLE

T
Ey COTTER PIN
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Block to Hold Angular Work
On Drill-Press Table

AMGLL 1RON

7] WODDEN
BLOH K,
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When it is necessary to handle angular
work, such as angle iron, on a drill press
for drilling and countersinking holes where
one side of the work must be kept in a flat,
horizontal position, this block will be
handy. Its long sloping side permits dif-
ferent sizes of work to be held in the cor-
rect position without making any changes.

Mud Stains on Clothes Removed
By Serrated End of Hose

To remove dried mud stains from gar-
ments brought in for pressing, one tailor
made an eraser for the end of his whisk-
broom handle. The eraser consisted of a
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short piece of rubber hose serrated at one
end. The eraser is employed to loosen the
dried mud, after which the broom is re-
versed to brush it from the fabrie.

Nails Staggeted in Roll Roofing
To Prevent Loose Joints

One reason for f/////’/;////;//’/
A

loose joints and

torn edges of roll P
roofing is that
there is usually a
tendency to drive
closely spaced
nails in line,
which splits the
board underneath.
Hence, it's always
a good idea to
stagger the nails so that those in line are
at least twice as far apart as they would be
ordinarily. Better still, on roofs exposed
to high winds, drive the two rows of naﬂs
in broken lines.

Pour “Spnut” Cut in Paint Can

A beverage can
opener of the type
shown will enable
you to solve the
problem of re-
moving all the
paint from a can
having a friction

L T lid. Just purich a
. - i hole in the side of
Tl ‘5 _ the can at the rim

o as indicated and
]—- T«
YERLGE CAR

""\-..

every drop of the
paint will drain
out. Of eourse, this shouldn't be done when
the entire contents of the can are not to be -
used at one time, as it would be difficult to
seal the can after the hole has been
punched in it.

WRITE FOR POPULAR MECHANICS!

Readers are paid cash for ideas printed on these
poges. You too may know of a simpler, faster
or better way to do some daily chore about the
home, farm, office, shop or goroge; an aid to
aomateur photographers, model makers, work-
shop fans, car owners, hobbyists, ete. Or, perhaps
it's something of vnusval juvenile oppeal. Just
send a short but complete deseription plus a sketch
er phote te the Homecraft Editor of Popular Me-
chanics. Checks sent promptly for accepted ideas.
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Bridge Lamp Has a Swing Top and Handy Tray

UMDERSIDE OF TOP
SHOWING DOWEL STOPS

_1_

Turned in maple and given a satin-
smooth waxed finish, this pleasing spool-
type bridge lamp goes well in almost any
living room, especially one furnished with
period pieces. The base is turned from a
block built up by gluing together two or
three pieces of wood with the grain at right
angles. Each of the spool-shaped parts
that carry the lamp cord consists of two
pieces which are grooved before they are
glued together. The swinging arm is held
on a wooden collar, detail A, that rotates
on the standard and two stop pins on the
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LOOSE COLLAR

RESTS ON WOOD DISK
GLUED TO STEM

LaMP CORD

LODSE COLLAR FOR
LAMP ARM

STEM SLOTTED TO
PERMIT ARM TO MOVE
180° WHEN WIRED

underside of the tray pre-
vent the arm from swing-
ing more than halfway around. To permit
the eord to move inside the collar, the top
end of the standard is slotted. A ecandle-
type socket and shell can be obtained at
most five-and-dime stores. To prevent
easy tipping of the lamp, the base should
be weighted by recessing it to take a piece
of lead or other suitable weight.
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Emergency Test-Tube Support
From Wire and Bottle

,."...-Asj‘r%

An emergency support to hold a test tube
over a burner flame may be made by bend-
ing a length of wire to the shape indicated
and inserting it through the cork of a tall
bottle. The cork provides sufficient frie-
tion to hold the wire at any desired height.

Safe Holder for Pair of Scissors
Fastened to Side of Drawer

A pair of seis-
sors will not pre-
sent any serious
danger in a sews-
ing-machine
drawer if they are
kept in a holder of
the type shown.
To make it, cut a
piece from one end
of a flat, telescop-
ing curtain rod & —
and tacl this to the inside of the dr‘awer
It may be necessary to bend the sides to fit
the particular pair of scissors at hand.

Putting Wood Plug Permanently
In Wall of Hollow Tile

The next time
you want to put
wooden plugs in a
hollow-tile wall
for the attachment
of a shelf or to
hang a picture, try
the method shown
of installing the
plug. First drill a

hole about 1 in. in diameter into the wall
Then make a shouldered plug like the one
shown in the lower detail, and also a wedge.
Insert the shouldered plug into the hole
with the shoulder inside the tile and drive
in the wedge. This will lock the assembly
in place so it will not erack the tile, which
often happens if a solid plug is used.

“Invisible’” Supports Hold Books
In Store-Window Display

Where closed AT
books are dis- -
played individual-
ly in a store win-
dow, they can be
held in a vertical
position by “invis-
ible” supports
made from metal
bookends of the
type shown. To
adapt such boolk-
ends for the pur-
pose, pleces of
corrugated cardboard are slipped through
the openings in them, after which they are
inzerted between the pages of elosed books.
As the lower ends of the covers rest in
grooves provided by the cardboard, the
books are kept closed so they can be moved
easily when arranging the display.

BOOK END " -
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> CORRUGATED
CARDBOARD

Sanding Block Attached to Bench
Is Always at Hand

When vou have a number of small parts
to sand, screw a block of wood to the bench
top or other convenient surface and fasten
the sandpaper to it with a string or rubber
band. In this way, both hands are left free
to hold the work. And, as the hlock is at-
tached permanently, it is always at hand
and ready for use when needed.

POPULAR MECHANICS



LACED at a chair or davenport,
this table gives variable top space
as it can be used with both leaves
dropped down as shown in Fig. 1, or
with only one leaf extended. And,
when both leaves are extended, you
have a serviceahble coffee table. In
keeping with the colonial design, ma-
ple is the best wood to use in making it,
but it also looks well in other woods.

As with most tables, the legs are
made first. These are cut from 15&-in.
stock, squared to 1% in. and then
turned to the dimensions given in Fig.
7. A jig like the one in Figs. 8 and 9
should be used in mortising the legs
and cutting tenons on the rails and
stretchers. It is made by fastening a
block onto a square base 231% in. long.
The block is 4 in. long and one surface
is sloped 1%z in. in 12 in. which cor-
responds to the angularity of the legs.
Another block at the opposite end acts
as a stop.
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The rails and stretchers are ecut to the
dimensions given in Fig. 5. It is best to
make the angular euts for the end pieces
with the aid of the jig. Rails should be cut
first and then clamped with the tenons in
the mortises of the legs. The length of the
stretchers can then be checked against the

EMD -
—— APROMN _
" = _--—'_ i
A SLAMT ——T 1 =

length shown in the drawings. When mak-
ing the cuts with the jig, it will be neces-
sary to lay a narrow piece between the jig
and the work, as the blocks are not close
enough to support the work. After all ten-
ons have been cut, the table can be clamped
together, Fig. 4, the legs marked and the
top ends cut off flush with
the top of the rails. These
parts can then be glued and
clamped permanently.

The table top is next, and
consists of a center piece and
two drop leaves, Itisimpor-
tant that all the pieces be
planed to the same thick-
ness, otherwise difficulty
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will be experienced in shaping the
edges and in hinging the leaves to the
center piece. You can use a plain butt
joint between the leaves and center
piece, or you can use a rule joint, Fig. 2,
which is better looking but more diffi-
cult to make. The rule joint can be
made best on a shaper as in Fig. 11, but
don’t forget to allow clearance for the
thickness of varnish coats at the close-
fitting upper edges.

After the joints have been completed,
the hinges should be serewed in place
and the top cut out to an oval as indi-
cated in Fig. 3. The oval can be laid out
with the aid of a marking stick as
in Fig. 10. To make it, drill a hole
14 in. from one end to take a lead pen-
cil. Drive two brads into the stick, one
13 in., the other 18 in. from the pencil.

Lay out the axis on the underside of

NG FOR MORTISIMG
LEGS AT PROPER AMGLE

of the square on the long axis and
the other brad is against the edge
on the short axis. By keeping the
brads against the edges of the
square as the pencil end of the
stick is swung around, one guar-
ter of the oval can be drawn. This
same operation repeated four

@ FORMING MALE AND FEMALE
OF RULE JOIMT

times, with the square moved to
the other positions, will result in a
perfect oval
The wings or leaf supports are the
last parts to be cut out as in Fig. 6. The
wings are pivoted to the stretchers and
top center piece with steel pins. The
proper angle at the top edges of the

the table top by drawing two centerlines
to intersect in the center of the table and
form four right angles. Place a large car-
penter's square on the lines so that the
outside edges are directly over the lines
with the corner at the junction of the lines,
and clamp it in this position. Then put the
marking stick over the square so the brad,
13 in. from the pencil, is against the edge
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supports can be determined with a
sliding T-bevel and the wings cut to this
angle. The table can be finished as desired.
If a wax finish is used, it is advisable to
raise the grain two or three times by wet-
ting before the stain is applied, sanding
after wetting the wood each time to remove
the raised wood fibers. Wax, of course,
must be applied in two or three applications
and rubbed in thoroughly between coats.
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Small Can Hinged Under Bench
Is Handy Match Extinguisher
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To avoid the possibility of fires from used
matches thrown about the bench or floor,
punch a hole in the lid of a tobacco can and
nail it under the bench ledge. Then drill a
hole through the bench top so that burned
matches can be dropped into the can. The
latter may be emptied from time to time
by tipping it as indicated.

Bucksaw Blade on Straightedge
Rough-Finishes Sloping Walk

When making a sloping sidewalk that
should have a rough finish so that it will
not be slick when wet or frosty, an old
bucksaw blade nailed to a straightedge will
enable you to roughen the concrete easily
before it sets. The blade is moved back and
forth while sliding the straightedge over
the fresh concrete, leaving a rough but

SLOPING
SIDEWALK

BUCKSAW
BLADE
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neat design of grooves in the surface. Depth
of the grooves is determined by the projec-
tion of the saw below the straightedge.

Mallet Used to Stretch Webbmg

An emergency
tool for stretching
and holding strips
of webbing on up-
holstery jobs can
be made quickly
by wrapping and
tacking a sheet of
sandpaper around
the handle of a
wooden mallet. By placing the mallet head
against the board to which the webbing is
to be attached, and gripping the webbing
against the sandpaper, it can be held firmly
while stretching it tightly.

Rivet Heads Stuck to Metal Tube
B? Belt Dressing

Where two
pieces of large-
diameter tubing
are riveted to-
gether, the diffi-

a culty of holding
= ©| the rivets in place
o o\ while slipping the
— pieces over a man-
drel for peening can be overcome by scrap-
ing each rivet head over a stick of belt
dressing. Thus, when the rivets are insert-
ed through the holes, a little pressure will
stick them to the metal while slipping the
tubing over a mandrel

Windows in Metal Lunch Box
Permit Quick Inspection

Disliking to re-
move the contents
of his lunch box
for inspection
when entering the
defense plant
where he was em-
ployed, one work-
man put windows
in the box so that the inspector could see
inside. The windows were made by cutting
openings in the box and cementing cellu-
loid over them. The windows were cut in
both sides and ends of the box.

POPULAR MECHANICS
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An Attractive Wood Basket at Your Fireplace

i,
o N

Appropriate in size and shape
for any fireplace, this wood basket
congists of only [ive pieces glued
and doweled together, and a num-
ber of slats that form the bottom. If spac-
ing between the slats is not desived, they
can be laid together snugly. An advantage
of a handle running lengthwise is that the
basket can be carvied more conveniently
than one having a handle erosswise. Al-
though it can be painted, a natural oiled
and waxed finish is popular, or the wood
can be adzed and gouged for a rough-hewn

effect. Another finish is that of old ham-
mered brass, obtained by tapping the sur-
face with a ball-peen hammer, and then
bronzing it, after which an antique effect is
produced by applying a coat of dull black
paint and then wiping it off.

Razor Blades Wiped on Cleansing Tissues to Save Towels

If the menfolk in your home sometimes
accidentally cut face towels when using
them to dry their razor blades, keep a
cleansing tissue handy for them to use in-
stead of a towel. A good way to do this is
to attach a spring-type clothespin to the
wall near one end of a towel rack to hold
the tizssue. This arrangement makes it easy
to change a tissue when it becomes soiled.
A couple of small serews through one leg
of the pin will hold it. You will have to
take the pin apart to drive the screws and
then reassemble it.
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Table Drawer Provides Support
For Small Sketching Board

If vou occasionally have to use a small
sketching board and wish to avoid the ex-
pense of purchasing an adjustable support
for it, an improvigsed one can be provided
by using a table or desk drawer. This is
done by cutting the board so that the lower
end will slide into the drawer vertically.
Then, serews or nails are driven into oppo-
site edges to slip into angle slots sawed into
the drawer sides. When set in this posi-
tion, the board is adjusted easily by resting
it against the edge of the table top and
moving the drawer in or out.

Handy Compass Assembled Easily
From Ruler and Paper Clamp

Ideal for drawing ecireles that do not have
to be absolutely accurate, this improvised
compass is assembled from a ruler with a
hole near one end, a spring-type paper
clamp and two pencils. In use, just insert
the eraser end of one pencil in the ruler
hole to form the axis, and slide the clamp
along the ruler until it corresponds with
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the desired radius. Then, drop the other
pencil into the handle holes of the spring
clamp. To help line up the clamp with
ruler markings, a ecenter mark should be
painted or filed on one of the clamp jaws.

Dowel Stop in Workbench Top
Holds Washers While Filing

When it is nec-
essary to reduce
the thickness of a
few washers for
use on certain
kinds of jobs, drill
a hole through
yvour workbench
to take a length of
g -in. dowel snug- !
ly. This may be -
driven up to the desired height to hold the
washer. When not in use, the dowel is driv-
en down flush with the bench surface.

* WOODEN

Hﬂ:,,,-f:{mu

Tweezers Insert Valve Keepers

In Hard-to-Reach Places

The job of in-
serting engine-
valve keepers and
other split wash-
ers in places that
are hard to reach
can be simplified
by using a pair of
tweezers like the ones shown. They are
made from a length of umbrella rib, which
is flattened in the center and then bent to
the shape indicated. There is enough
spring in the rib to hold a washer,

Calk Undemea&l Window Sills

When you calk
a window, always
run a line of com-
pound underneath
the sill as indicat-
ed. In older build-
ings shrinkage of
siding and sheath-
ing often opens a
crack under the
sill and allows cold
air to come in around the lower part of t.'he
window frame.
—W. C. Lammey, Sandwich, TIL
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Amilalion FIREPLAC

Four practical designs incorporating
built-in book shelves and storage
space. Plastic coating is applied and
molded to imitate brick and stone

By Carl W. Bertsch

<0 REALISTIC looking are
these imitation fireplaces,
vou'll find it difficult to distinguish
them from the real thing, espe-
cially when they are fitted with
homemade wooden andirons and a
Yglowing™” log. Among the four
designs given there is one to suit
practically any setting, from a
modern living room to a den of
knotty pine., The hearth of each
is a separate unit from the rest of
the fireplace for easy
handling when moving.
Construction is basical-
ly the same for all, that is,
a rough framework simi-
lar to the one shown in
Fig. 1, is made first, which
is covered with plywood
before adding the finished
trim and the imitation
brick or stone. Slight va-
riation of this procedure
will be noted in the con-
struction of the modern
fireplace detailed in Figs.
4 and 5, as no inner ply-
wood covering is neces-
sary here. In case yvou are
unable to obtain Y-in.
plywood, some of the bet-
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ter grades of wallboard, as well as hard-
pressed board, will do. Figs. 1 and 2 detail
a neat little fireplace that is especially suit-
able for apartment use, while the one in
Fig. 3, being considerably larger, requires
a more spacious setting. Plain stock, paint-
ed to match the woodwork, can be substi-
tuted for the knotty-pine trim suggested
for the former. The trim on all should
overhang the frame about 1% in. at the
back, to have sufficient stock from which
to cut out around the baseboard. To look
well, the fireplace should fit as snugly to
the wall as possible, A length of flat-wire
solder will be found handy in obtaining

e 'I ]
FOR LARGE pmm——— =
FIREPLACES i
TWO OR MORE s
FAMS CAM
BE USED
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the shape of the baseboard for transferring
to the end boards. Areas to be covered
with plastic should have Yj-in. wire mesh
tacked to them to make it adhere. How-
ever, if you are unable to obtain this mate-
rial, another way to key the plastic is to
groove the plywood deeply with a sharp
tool, undercutting the grooves thus made,
then size the wood with a coat of shellac.
Now to mix and apply the plastic: The
ingredients of this are listed in the formula
given in Fig. 13. Weigh and measure these
carefully, and when adding the asbestos-
whiting mixture, stir constantly and finally
knead with the hands. Be careful not to
add more water than is specified. A pail is
a good container in which to mix and store
the plastic. It can be kept for as long as a
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HOW BRICK MORTAR
JOIMTS ARE MADE

In “raking” brick mortar joints,
divide the space evenly so that
all courses will be a uniform

2 & (&)
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month if covered with wet cloths to pre-
vent it from drying out. Apply the plastic
with the fingers or putty knife, pressing it
into the wire-covered surface, and build
up a layer about 1 in. thick. Then smooth
it lightly with a trowel dipped in water fre-
quently. Avoid troweling the plastic too
smoothly in order to have the texture re-
semble that of brickwork, To simulate
stone as is used on the colonial fireplace
detailed in Figs. 6 and 7, a wooden model-
ing tool like the one in Fig. 11 is needed to
form the “mortar joints.” This is used free-
hand as in Fig. 10 to produce irregular
joints, but it is run along a straightedge as
shown in Fig. 12 for producing brickwork
effects. Where a rough stone effect is want-
ed, build up the thickness of the plastic by
adding a second layer. The plastic dries
hard in 48 hrs., the same color as cement.
Artists’ oil eolors, thinned with turpen-
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tine, are best to tint the plastic. Burnt
sienna, Indian red or Venetian red, with or
without lampblack added, will give prac-
tically any brick shade wanted. Apply a
wash coat of this, leaving the mortar joints
unpainted. Then tone individual bricks
here and there a little darker than others.
The back and sides of the fire pit should be
given a coat of lampblack to make it look
smoked. Stone surfaces require more care
in coloring. Experiment with yellow, blue,
green or orange colors mixed with sepia or
raw umber to obtain the stone effect.

A log charred on the underside by ap-
plying a blowtorch or other flame to it, and
placed over a hidden colored bulb as shown
in Figs. 8 and 9, will give a flickering glow
to further add realism. Also, by “peening”
the wooden andirons and giving them a
coat of flat-black paint, it will be hard to
tell them from iron.
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dShallow Pit at Front of Furnace
Simplifies Cleaning Floor

Sunken into the floor directly in front of
the ashpit door of your heating plant, a pit
of a size to take a pan or even a tub will
make it easy to keep the floor clean around
the heating plant. A grating is placed over
the pit and is made flush with the top sur-
face of the floor. In this way, spilled ashes,
dust and bits of fuel can be swept into the
pit and then removed easily when the pan
or tub is filled.

—G. L. Armstrong, Sedalia, Ohio.

Brads in Tongue of T-Square
Aid Sign Painter

Five or six small brads driven through
the tongue of a T-square and filed off so
that they project slightly will save time for
a sign painter in lining up and holding the
cardboard on which the lettering is to be
done. It may be necessary to add a thin
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block to the head of the square to provide
the necessary thickness. In use, the card-
board is placed on the drawing board, lined
up by the T-square at the top and then the
square is pressed down to foree the brad
ends into the cardboard and hold it in
place. When the square is turned over so
that the brad ends project upward, it can
be used for its regular purposes.

Reinforcement for Patching Hole
In a Plastered Wall

If vou have an opening in the lath of a
plastered wall that you want to fill with
plaster, this reinforcing piece will enable
vou to do a good job. Cut a wooden block
that is 1 in. thick. It should be 1 or 2 in.
longer than the wall opening and about 14
in. less in width than the height of the
opening. Cut down the ends of the block

g
WILTH OF
CPINING

that project behind the lath so that the
portion of the block that fills the opening
will come flush with the outer surfaces of
the lath., Now.drill two large holes in the
center of the bloek, run a string through
them and work the block into the opening,
using the string to hold it in position while
serews are driven through the plaster and
into the block to hold it in place. After this
has been done, remove the string and apply
the plaster. You will find that the patch
is reinforced so that it cannot be knocked
out accidentally.

—P. L.. Brownell, Omaha, Nebr.
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Snow Bike Grves You Thrilling Ride on the Ice

Besides providing fun
on a skating pond, this
runner-equipped bicycle
can also be used on ice-
and snow-covered streets.
The runner and spiked
wheel can be made inter-
changeable with the
regular wheels of your
bike. Use an old rear
wheel and drill the rim to
take a number of pointed
holts. These are held in

place with nuts and lock
washers, and the pointed
ends should project 1% in.
beyond the edge of the
rim. The runner is made
of 34-in. stock and is piv-
oted to the front fork. A
shoe of triangular steel is
serewed to the runner. If
attached as shown, it will
absorb some road shocks. However, it can
be bent around the lower edge of the run-

ner and serewed firmly in place if desired.
—1.. B. Robbins, Harwich, Conn.

Drawer Section of Old Kneehole Desk Makes a Saw Stand

Power-tool stands that are strong and
inexpensive can be obtained by using the
drawer sections of an old kneehole desk,
The drawers provide ample storage space
for tool accessories and attachments and if
openings are cut through the stand top un-
der a circular saw and jointer, the upper
drawer can be used as a shaving and saw-
dust catcher. When this is done, cleaning
of the shop floor is required less frequently

)
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and dust flying over the tools and benches
iz reduced to a minimum. If a couple of
large casters are used at the rear end of
the stand, it can be moved about easily by
lifting the front to clear the floor. When
casters are used, a couple of blocks screwed
to the front corners will level the stand and
keep it from “ecreeping” while operating
the tools.

—Lewis L. Gibson, Jr., Vicksburg, Miss.

Salt Anchors Lantern to Ice

Warning lan-
terns placed
around a hole in
the ice of a skating
pond, can be an-
chored securely
by using salt. This
is sprinkled
around the base of
each lantern,
causing the metal
to freeze firmly to
the ice.




By Alexander Maxwell

'&f OUR color transparencies will be safe

from dust, moeisture and scratches if
you put them between glass hermetically
sealed at the edges. This can be done with
a special nonhardening cement that is just
as easy to apply as cellulose tape custom-
arily used to bind the edges. As the cement
remains slightly tacky, slides can be taken

SafetySealed

out of a rack or box and inserted into the
projector by pressing the thumb and index
finger against the edges, instead of grip-
ping the sides of the glass and getting fin-
gerprints on it.

Mounting masks on transparencies is
simplified by the use of a handy holder
illustrated in Figs. 1 to 3. With this you
can hold the transparency in position while
using both hands to register the mask to
the best advantage in regard to the angle
of interest and composition. In using the
holder, you first slip the dry mask, glued
side down, up around the weight and let it
rest on the arm as shown in Fig. 1. Next,
you place the picture on the glass table of
the holder and lower the weight on it. The
weight is threaded or soldered to a Ys-in.
shank that passes through a hole drilled in
the arm. A flat spring attached to the arm
exerts pressure on the end of the shank so
that there will be a positive clamping ac-
tion of the weight on the picture as shown
in Fig. 2. The base of the holder is a glass-
covered box having a small light inside so
that all details of the picture can be seen.
See Fig. 3. When the picture has been
placed under the weight, vou moisten the
inner edge of the glued surface on the mask
with a small brush as in Fig. 1, taking care
to avoid applying too much water as it will
either get on the picture or will cause the
mask to stick to the glass. After register-
ing the mask exactly where wanted, press
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it down on the picture and hold it there
until the glue sets, which will be from five
to ten seconds. If further “cropping” of the
picture is desired, after the mask has been
applied, you can use strips of opaque or
“cilvered” paper along one or more edges.

Now, all lint and dust particles must be
removed from the surface of the transpar-
ency, which can be done with a sable brush
used dry. When eclean, it is sandwiched
between the cover glasses, previously
cleaned and inspected for dust and lint.
Cover glasses are washed in hot soapsuds
and rinsed in a bath consisting of vinegar,
one tablespoonful, in a quart of water. Wa-
ter spots are wiped away with a chamois.

To facilitate pouring the cement along
the edges of the glass covers, you will need
a little slide vise such as shown in Fig. 4
and detailed in Figs. 6 to 8. It can be made
of hardwood, Rubber suction cups are best
for the jaws, but if not available, yvou can
substitute wooden ones
padded with felt disks
and covered with kid
leather or chamois as in
Fig. 6. Both jaws are
made to rotate on their | cemenr
shafts. One shaft fits a | FOLLOWS
hole drilled in the cor-
responding post, but the
other shaft fits inside a
sleeve, threaded exter-
nally and pinned to a
handle, which when
turned, advances the
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jaw. In use, a pair of cover glasses with a
transparency between them, are held be-
tween the vise jaws and the threaded one
brought against the glass to squeeze the as-
sembly and hold it in position while pour-
ing the cement.

The cement is made by melting beeswax
and pitch together which is heated in a tiny
ladle over a gas Alame until a faint wisp of
smoke rises when the ladle is removed from
the flame, indicating the correct pouring
temperature. Figs. 4 and 5 illustrate the
method followed in applying the cement
with the ladle. As the cement chills al-
most instantly, the bottom of the ladle is
kept in contact with the edges of the glass
while the cement is running down the
groove, assuring some penetration of the
cement between the glass. Steps in shap-
ing the cup of the ladle from cold-rolled
steel are given in Fig. 10. By leaving one
side thicker than the other, sufficient stock
will be had in which to thread the handle.
A slight bend in the handle near the cup,
as in Fig. 9, will facilitate pouring. The ce-
ment never gets hard and stretches as the
glass expands and contracts. It can be pur-
chazed in sticks from scientific supply
houses, or you can get it from discarded,
old-style radio parts, where it was used to
seal some coils and to impregnate conden-
sers and power packs. Heated excessively,
it is violently inflammable and becomes
brittle upon cooling. It should not be heat-
ed beyond the stage of a thick syrup. After
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each pouring, the bottom and lip should be
wiped clean, and at the first sign of pitting
or oxidation of these metal surfaces they
should be polished bright and smooth. A
ladle of the size given will hold enough ce-
ment for about six slides, but it is reheated
after each pouring. Do not trim off the sur-
plus cement until all the glides have been
sealed. Then, with a razor blade, trim off
the excess cement, taking care to avoid get-
ting any of the chips on the slides as it is
very difficult to remove. The trimmings
can be collected, put back into the ladle
and used again.

Lines on Edge of Lantern Slides
Show When They Are in Order

Looking at lan-
tern slides indi-
vidually to see
whether or not
they are in proper
order for showing
will not be neces-
sary if two white
lines are painted
at a slight angle
across the top of
the pack. As
shown, both lines are unbroken when all
slides are in order. If some of them are out
of place, they can be located and shifted
guickly so that the white marks mateh.

POPULAR MECHANICS



Pocket-Size Floodlight for Canchd Camera Fans

Designed for taking candid
photos at parties and other places
where house current is available,
this floodlight is no larger than
an average size flashlight so that
it can be carried in a pocket or
camera kit. Also, it can be used
as an auxiliary unit for produc-
ing highlights or lightening
shadows in portrait work and it
is handy for copying from books

COUNTERBORED
HOLE 50 AS NOT
TO TOUCH CAP

SECTION A.A

in a library. Being small, it also can be in-
serted into openings or concealed behind
objects to light difficult parts of industrial
subjects. The unit consists of a metal-tube
reflector fitted with a handle of insulating,
heat-resisting material, and a small 200-
watt, bavonet-type projector lamp In the

original unit, the handle was made from an
old cartridge fuse 1 in. in diameter and was
fitted with an improvised push switch as
shown for operating the lamp. The reflec-
tor tube, which encloses the lamp, is capped
at the outer end and has an opening 1 in.
wide and 11} in. long for the escape of light.
The lamp is turned on only long enough to
make an exposure to avoid overheating.

Pins and Brooches Made From Yuur Favnrlte Phntogr aphs

These little photo pins and brooches are
simple to make and are very attractive
when worn on your garments. All yvou do
is cut out the head portion of the photo
and glue it to a piece of Ya-in. plywood or
hard-pressed board. The photo should not
be more than 112 by 2 in. in size. Then with
a scroll saw cut the board to the outline of
the photo. Drive the parts of a clasp pin
into the back of the wood or, if the pin is
in one piece, it can be cemented in place.
Such small photos can be worn around the
neck on a chain or ribbon as a necklace, in
which case a small ring is placed at the top
as shown—H. R. Wallin, New York City.
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Coat Hanger Used as Towel Rack
On Shower Curtain in School

To keep towels handy on the shower cur-
tains for students, the janitor of one school
bent wire hangers, and inserted them
through small slits in the curtains as indi-

cated. The hanger hooks slip over the
hoops suppeorting the curtains and slide
easily with the curtain rings.

Adjustable V-Block on Vise Jaw
Holds Round Stock at Angle

When riveted loosely to a length of angle
iron, a small V-block provides a handy
means of holding
round work-in a
vise. This ar-
rangement is
especially useful
where it is advis-
able to hold the
work at an angle, 0 L
as the V-block can * o=
be adjusted quick- e
ly to suit any po-
sition desired, In attaching the block, note
that the rivet head should be countersunk
slightly so that it will not interfere with
gripping small diameter rods, pipes, ete.

Oak Leaf Whatnot Shelf—Plan No. 1085

Full-Size Patterns on These

Scroll-Sawed Shelves

With these patterns, there's no need of spending
time to make enlarged drawings of the scroll-
work. Just trace the designs on wood and start
cutting. Besides the patterns, full details to as-
semble and finish these attractive corner shelves
are given. Only tools required to make them are
a hand or power scroll saw and a hammer, No
experience in ecraftwork is necessary. Send 25
cents for either plan or 50 cents for both,

Popular Mechanics Magozine,
200 E, Ontario St., Dept. 453, Chicago

Enclosed is

{ ) Mew Plon Catalog—no charge

Mame {use pencil)

Cily and State

= ..for plans checked below.
{Uncancelled U, B, stamps or coin may be mailed if carefully wrapped)

{ )} Oaok Leaf Whatnot Shelf, Plan Ho. 1085—25¢
{ ) "“Black Forest” Corner Shelf, Plan Mo, 10B6—25¢

‘Black Forest’ Corner Shelf—Plan No. 1086
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HERE'S no guesswork in loeating round

or odd-shaped work centrally in a
four-jaw chuck for recessing or counter-
boring when you use this simple center
tester, because the slightest eccentricity of
the work is greatly exaggerated by the
pointer, which then spins around the tail
center in a circle and makes any error in
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SIMPLIFIES CENTERING OF IRREGU-
LARLY SHAPED WORK IN CHUCK.
ALSO USEFUL TO TEST THE ACCU-
RACY OF LATHE CEMTERS

centering plainly evident. Rechucking of
the work until the pointer revolves with-
out any wobble and in line with the point
of the tail center as shown in Fig. 1, assures
you that the work is centered. A simpli-
fied universal joint makes this tool easy to
make, Here, in place of a hall-and-socket
arrangement, a small piece of rubber is
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END CUT
OFF AND
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used to give universal movement to the
pointer and sufficient lateral spring to haold
the point of it against the work without
being damaged. Fig. 5 shows how the rub-
ber piece is sandwiched between two metal
plates, one of which is shaped to fit the
lathe cut-off tool holder as shown in Fig. 2.
In drilling the plates, exact alignment of
the holes can be had by spot-soldering the
two metal pieces together at the edges.
The indicating pointer consists of one

POTHTED — s

SHORT LENGTH OF
EXTRA SPOKE

full-length bicyele spoke, part of
another one and two spoke nip-
ples as detpiled in Fig, 4. A point
is filed on one end of each spoke
and then the two are coupled end
to end with the nipples, after
first passing the threaded end of
one through the rubber center of the uni-
versal joint as in Fig. 3. As no vertical ad-
justment of the universal joint itself is pro-
vided, the moon-shaped wedge of the tool
post is used to align both ends of the point-
er exactly with the points of the lathe cen-
ters. Aligning the tester with the lathe
centers is done while the headstock center
is still in the spindle. One hand is used to
hold the pointer at the tail center and the
other to adjust the tool post for height.

Scraper Attached to Handle of Welding Torch Saves Time

With a steel scraper blade like this one
attached directly to the handle of your car-
bon welding torch, you won'’t have to stop
and use another tool to remove rust, grease
or other foreign matter from the work. It
is mounted on the side of the torch as
shown in the detail at the right, where it
will not interfere when welding, and being
insulated from the torch, it is not neces-
sary to remove the ground clamp when you
wish to use the scraper. The machine
screws, which bolt the wood or fiber insu-
lating block to the torch, must be well
countersunk so that the heads do not make
contact with the scraper blade. In fasten-
ing the scraper to the block, see that the
screws do not touch the countersunk bolts.
A piece of flat iron will do for the scraper.

—W. C. Wilhite, Carlinville, Il
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Thin enough to fit into the shallowest
drawer of a tool cabinet or box, thiz com-
pact case affords ample protection for a set
of inside micrometers, and it opens like a
jackknife for instant remowval or insertion
of the parts. These fit snugly in holes
drilled in end blocks, which are rounded at
the lower, inside edges and pivoted to the

Inside Micrometer Case Opens Like a Jackknife

sides with screws. When the case is closed,
the micrometer parts rest on felt-covered
strips of wood glued and bradded in place
across the bottom. Walnut or mahogany
makes a neat looking case, although almost
any kind of hardwood, varnished or rubbed
with linseed oil, will do.

—Emil H. Lubitz, Beloit, Wis.

Oilcloth Signs Snapped to Awning Are Easy to Change

Attention-geiting signs that are inter-
changeable, can be hung in prominent po-
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sitions outside of stores and shops, where
they are easily seen, by attaching them to
the awning. Ordinary dress snaps are used
to hold the signs and permit them to be
changed with ease, Such signs should be
painted on oileloth or other suitable ma-
terial that is weather resistant.

Salvaging Empty Paint Cans

Old paint containers in which the paint
has hardened may be cleaned easily by
pouring a small amount of kerosene into
them and setting this afire. When the ker-
osene has burned the charred residue re-
maining in the container will be easy to
remove with a scraper. This method is
practical only on pressed metal containers.
If used on containers that are soldered, the
solder is likely to melt.
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. Level Fastened to a Straightedge
Lines Up Concrete Forms

A contractor attaches a level to his
straightedge when using it to line up con-
crete forms, This enables him to span the
space between the forms and saves time in
getting both sides of the forms to the same
height. The level is attached by putting
two short dowels in the straightedge for
insertion into two holes drilled in the edge
of the level

Tar Dug From Pavement Joints
With Ordinary Wheelhoe
An ordinary garden wheelhoe is used by

the Porter County unit of the Indiana State
Highway system io remove old tar from

pavement expansion joints, The hoe saves
much time and labor over the old method
of digging out the tar with steel bars, The
blade or shovel that removes the tar is
shaped at the lower end so that the center
portion projects into the joint, while the
sides are cut back to ride on the edges of
the joint, thus serving as depth stops.
—George R. Harrison, Valparaiso, Ind.

Scale Weights Held in Place
By Using Large Staples

One produce
merchant kept the
weights of his
platform scales
from falling off,
when moving the
latter about, by
slipping the
weights over large
staples, which
were driven into the arm of the scales. The
slots in the weights were turned in oppo-
site directions, as shown, so that they could
not slip off the staples.

SLOTS PUT IN OPPOSITE
DIRECTIONS

Magnet Holds Qilcan on Shelf

When a steel oil-
can is used around
machinery where
there is consider-
able vibration, the
can will remain on
a shelf if a magnet
is used as shown,
Two or three nails
will hold the mag-
net in place.

Simple Rack for Small Planes

In schools and )
shops where a
number of small
planes are used,
this rack is just
the thing for keep-
ing them close at
hand, and their
cutting blades are
well protected.
The rack, which is fastened to the bench,
is nothing more than a wood strip notched
at an angle to take the noses of the planes.

POPULAR MECHANICS



I_ ERE'S a chance to use up some of those serap pieces

of steel that you have saved from past turning jobs
and at the same time provide your lathe with an excel-
lent three-size boring-bar holder. The dimensions given
arve for a 10-in. lathe, but sizes can be inereased or de-
creased proportionately to suit. The important thing is
to see that the cross holes in the holder are bhored on a
line with the center of the headstock spindle. Tt is best
to turn the locking shell first. This is turned in one
piece, knurled and hored crosswise before sawing it in
two pieces through the center of the holes, Then the
inside of the upper half is counterbored and the lower
one is bored completely through to set down over the
center column, The detail at the right shows thiz bored
through part way from one end, aflter which it is
chucked end for end and completed. The eross hole
through the column should be bored slightly oversize
so that the two halves of the shell will grip the horing
bar solidly when the nut at the top is tishtened.

—Walter T. Warde, San Francisco, Calif, E

K,

MARCH, 1943

.

TURNED: [N ONE
PIECE ; BORED

ARDTHEM CUT -

1N TWED

—— T i g e

'
T

- L
&
o

.._-1;;5:46 NUT

WASHER

ot P
|52

TDFIT

COMBOUND




Extra Mileage From Worn Tires
If Used Two on a Wheel

T
i
|

=

When you have old tires and driving
your car is a necessity, here's a simple way
to make a good tire by combining two that
are worn badly. Just cut openings in the
sidewalls of one as shown, leaving the bead
and tread intact. Then slip this over an-
other tire and cement the two together to
reduce friction and heat. Inflating 6.00-16
tires to 40 lbs. when used in this way is
recommended by one motorist who claims
satisfactory service for 7,000 to 10,000 miles
at low speeds—G. Cominos, Columbia, Mo.

Ventilator Provides Ideal Holder
For Garage Job Tickets
If you own a garage or repair shop where

job tickets are used, an inexpensive holder
for them can be made quickly from a metal

window ventilator of the type shown. All
you need to do is solder a wire behind each
row of louvers to prevent the tickets from
sliding on through and then fasten the
ventilator on the wall.

Chamois Kept in Hip Pocket
With Aid of Cork Ball

To keep a cham-
ois or cloth handy
when servicing a
car, one attendant
pulls a corner of
the fabric through
a cork fishing
float. By slipping
the cork into his
hip pocket, the
cloth is held eon-
veniently for use whenever needed. If a
cork isn’t available, a wooden ball or sim-
ilar object will serve the same purpose.

CHAMOIS—T

Ice-Coated Auto Fenders Thawed
With Heated Sandbag

While working
in a garage where
considerable
fender repair
work was done on
cold winter days,
one mechanie
found a heated
sandbag ideal to thaw ice from the under-
side of fenders before starting on them.
The bag was kept on a convenient radiator
when not in use so that it would be ready
for any rush jobs that might come in.

ATl L § e
iy * I W
_ ! Lo T e
ICE-COATED FENDER

Sticking of Hydrometer Float

Prevented by Thumbtack

Over a period of
time some anti-
freeze solutions
tend to soften the
rubber in the bot-
tom of the glass
testing hydrome-
ter so that the float
sticks. To avoid
this, just insert a
celluloid - covered
thumbtack into the rubber where the float
rests on it.—Emil J. Novak, Omaha, Nebr.

FLlAT
Tudb
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SAVE our SHOCKS'

Bod shock abserbers can cauvse dangerous shimmy and
difficult steering, resulting in broken springs, excessive
tire wear, loss of control and injury to occupants

By C. E. Packer

T'S JUST as important to keep your
shock absorbers corveetly adjusted and
properly filled with liguid as it is to keep
oil in the motor crankcase. Shock ahsorh-
ers that are not in good condition cause
rough riding and may be the cause of an
accident, When they permit a car to
“bounce along,” it is difficult for the driver
to conirol the car, and at night the bobbing
headlights may blind an oncoming motor-
ist, Therefore, it is necessary that they he
inspected at least every 5,000 miles to see
if they are full of liguid, which also acts as
a lubricant for the closely fiited parts that
will wear rapidly beyond repair if the lig-
uid gets too low. An easy occasional check
is to stand on a bumper and bounce the car
as in Fig. 1. If it rebounds two or three
times after you jump off, the shock absorh-
ers need attention. Such a check should
be made at both ends of the car.

Most shock absorbers are similar in ba-
sic design and are of the vane type, Fig.
3, the plunger type, Figs. 4 and 5, or the
piston type, Fig. 6. All depend on the re-
sistance of a liquid being forced through
orifices or valves, from one chamber to an-
other, to control their action. The varia-
tion between shock absorbers is in the kind
of liquid used, the type of valve or orifice,
and the shape of the chambers. There are
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two kinds of liquids: One is an oil and the
other is a liguid containing glycerin and
alecohol. In all kinds, it is very important
to use only a prepared liguid made espe-
cially for your particular shoek absorbers.
Any substitute is likely to cause serious
damage, as the liquids, besides lubricating
the parts, must maintain a nearly uniform
viscosity over a wide range of temperature
and must not foam or gum.

As any dirt that might enter the filler
hole may clog a valve or orifice, or cause an
abrasive action against the moving parts,
it is important to remove all dirt and rust
particles around a filler plug before re-
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moving it for the addition of liguid.
The only shock absorber that cannot
be refilled without removing it from
the car is the long direct-acting,
plunger type.

Partially filled shock absorbers some-
times produce a sucking or thumping noise.
But as noises of this nature are not always
caused by the shock absorbers, it is a good
idea to disconnect the arms and make a
road test. If the noise is still present, the
trouble is caused by some other part of the
car. While disconnected, the shock absorh-
ers should be operated by hand as a further
check for noise and action.

Adjustment, or ride control, is made by
turning the needle valve of the vane type
as in Fig. 2. Piston-type shock absorbers
may have replaceable valves in the piston
heads, except some models having needle
valves that can bhe adjusted externally.
Long, direct-acting shock absorbers gen-
erally can be adjusted only by disassem-
bling and replacing the valve parts. How-
ever, those on the Americar are discon-
nected at the bottom as in Fig. 5, pushed up
to engage the adjusting plate and then are
turned clockwise for more resistance or
counterclockwise for less resistance.

POPULAR MECHANICS



Extra Table Makes Disk Sander More Useful

SANDING DISK

FEMCE SCREWED
TG TABLE

EMD WIEW

By clamping an auxiliary
table of 3j-in. plywood like
the one shown to the table
of your disk sander, its use-
fulness can be increased considerably. Ac-
curately finishing long and beveled stock,
and forming true wooden disks are just
two of the operations that the extra table
makes possible. When sanding lnng worlk,
the rear part of the fence is set 142 to Y in.
beyvond the face of the sanding disk, and
the forward fence is set the same amount
behind it to allow the work to pass across
the disk at a slight angle and avoid being
kicked up on the up stroke of the abrasive
paper. For sanding beveled work, the ta-
ble is the same as for long stock, but the
face of the fence must have the same angle
as the bevel to be sanded, In using the

FEMCE
SCREWED TO TABLE

table to make a true disk, first jigsaw the
disk as closely to the desired shape and size
as possible, then pivot it to the table with
a nail through the center and turn it against
the rotating sanding disk. Many other uses
for the auxiliary table will become ap-
parent once you make it.

Marked Floor Plans on Wall to Locate Fire Extmgmshers

To enable the occupants in a large office
building to locate fire extinguishers in cor-
ridors without confusion and with the least
possible loss of time in the event of a fire,
one building manager placed floor plans at
various points in the corridors. On each
plan, its position in the corridor was clear-
ly indicated by means of a large cross so
that a person looking at it could determine
immediately where the closest fire extin-
guisher could be found.

@I When the edge of a squeegee becomes
irregular, a new edge that will be straight
and true can be made with a paper trimmer.
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Pipe Aids in Driving Pitchfork
Into Handle Ferrule

FITCHFORK

The job of putting a new handle on a
pitchfork can be simplified by using a piece
of pipe. This is slipped over the center tine
so that a hammer can be used to drive the
fork into the handle. The pipe must be
long enough to project above the end of
the tine to avoid breaking it.

Faster Makeready for Envelopes

To speed up the makeready on enve-
lopes, I have found that the following
method saves time on rush orders. After
the envelope has been placed and the gauge
pins set, press the fingers of the left hand
down hard on top of the envelope directly
over the flap. Then with the other hand,
turn back the bottom part of the envelope
until the gummed flap shows, taking care
that the envelope does not slip. Now, draw

a  piNE—
g—g‘,. GAUGE PINS T /,.d
i L e o | i -.' i
! ENVELOPE [‘]ﬁ

| HELD IN BLACE £ il
| / GUMMED EDGE é" i

PASTED HERE

LINE DRAWN
ALONG EDGE OF
FLAP

a pencil line along the edge of the Aap, re-
move the envelope and tear off a piece of
the gummed edge and paste it below the
line as done ordinarily. This method is
much faster than the usual one of holding
the envelope up to the light in order to de=
termine where to draw the line.

—C Mehigan, Jr., Clarksville, Tenn.

Sponge on Qilcan Used as Swab

When a swab is
needed to apply
oil to any work in
the shop, force a
small piece of
sponge through
the eve of a small
cotter key and in-
sert the key into
the spout of your oilean. This wﬂl make a
handy applicator for many uses,

Steel Wool Stapled on Bench
To Wipe Soldering Iron

A handy and
easily renewed
wiper for a solder-
ing iron can be
made by stapling a
wad of steel wool
to the end of your
workbench. In this
position the wiper
iz out of the way, and the wool is renewed
easily by pulling the staple for insertion
of a new piece.

STEEL WOOL

Binder Wheel Forms Rigid Stand
To Support Feed Kettle

If vou need a
stand for a feed-
cooking kettle,
look around for an
old implement
wheel and make
one from it. The
grain wheel on a
binder iz about the

FEED-COOKING K'ET'LE
fa— ——y

A il

right size for this J’
F HEATED AND BENT
purpose and It can BINDER WHEEL

be converted by

cutting out all but three of the spokes.
These are then heated near the rim and
bent upward at an angle so that the kettle
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will rest on the ends. Such a stand is not
only rigid, but its round base permits it to
be rolled wherever needed.

Slots in Edge of Drill-Press Table
Hold Small-Parts Shelf

In order to have
space on his drill-
press table to hold
small parts at
hand for produc-
tion work, one
workman attached
a wooden shelf to
the table. Thiswas
done by drilling
kevhole slots in
the edge of the
drill-press table to take the heads of screws
projecting from the edge of the shelf. This
method of attachment is strong enough for
most work, and it makes the shelf easy to
put on or take off.

KEYHOLE SLOTS

_; e \°

Loss of Trailer Endgate Avoided
By Detachable Corner Chains

After losing the
folding endgate
from his trailer,
cone farmer used a
couple of corner
chains as shown.
These were at-
tached to the end-
gate and to the sides of the trailer by means
of eyebolts and harness snaps. The chains
were long enough to permit slack so they
would not interfere with loading or with
dumping loads of small grain.

Anvil to Clamp in Bench Vise
The difficulty of

e —— :
emmd@ie 2| holding a small
o anvil in a bench

vise so that it will
not loosen or tip
may be avoided by
bolting it to a
short length of
angle iron. When
inserted in the
vise as shown, the jaws clamp it securely.
This idea is especially handy when work-
ing on the end of the anvil, as it cannot tip.
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Butcher Keeps His Apron Clean
By Using Removable Front

To keep his apron as clean as possible,
one butcher fitted it so that extra fronts
can be buttoned to it. This was done by
sewing on four buttons to take extra pieces
of cloth in the shape of napkins. Whenever
one of these becomes soiled, it can be
changed quickly for laundering, thus keep-
ing the apron clean and reducing the cost
considerably.

Cutting Force of Ax Is Reduced
If Mounted Wrong on Handle

One woodsman claims that much of the
labor of using an ax may be eliminated if
the blade is hung correctly on the handle,
To do this, place the ax on a flat surface
with the end of the handle and the cutting
edge in contact with the surface. When the
blade is mounted correctly, the curved cut-
ting edge should contact the surface about
two thirds the distance back from the front,
Any deviation from this point will reduce
the cutting force of the blow in chopping.

HELD OM LEVEL SURFACE

MANIM L
CUTTING
| FORCE

| E P 53' AT THIS
- R bt i POINT
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By E. R. Haan

N ARC WELDING, an electric are

iz formed and maintained between
the base metal to be welded and a
bare or coated metal electrode. The
intense heat of the are, which is about
6,000 degrees Cent., forms a molten
pool in the work, and melts metal
from the tip of the electrode, which
passes into the pool where it fuses
with the base metal. For greatest ef-
ficiency, the work should be arranged
so that welding can be done in a flat
or horizontal position as shown in
Fig, 1. However, it is possible to do
welding in a vertical and even in an over-
head position.

Metals and electrodes: Although metal
arc welding is done mostly on mild steel,
other ferrous and nonferrous alloys also
may be welded readily. In the former class
are rolled steel and cast steel, The latter
group includes chrome steel, chrome-
nickel steel, manganese steel, and bronze,
brass, and aluminum, ete. Various alloys
react differently under influence of the
welding arc; therefore, a definite procedure
must be set up for the particular metal to
be welded. In addition, an electrode usu-
ally of the same composition as the base
material must be used. There are two gen-
eral types of electrodes: the “bare” or
lightly coated type and the heavily coated
type. The latter has a heavy coating of
material which acts to shield the molten
metal from oxidation or contamination by
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Pointers in ARC_WELDING

% Based largely an simplified, fun-
damental information on arc-
welding technique, vividly shown
in a series of special training
films in full color and sound, en-
titled “The Inside of Arc Weld-
ing,"” which are available to in-
dustry from the General Electric
Company. The films were pro-
duced by the Raphael G. Wolff
Studies of Hollywood under the
tachnical supervision of the Gen-
eral Electric welding laboratories

the surrounding atmosphere, and also helps
to stabilize the arc. Where the ductility,
impact resistance, ete., obtained with heav-
ily coated electrodes are not required, the
bare or lightly coated electrodes are eco-
nomical, but the user must base the choice
on the results obtained.

Welding generator and its controls: A
commonly used source of power is a single
operator, direct-current generator having
two controls for adjusting the current, Fig.
2. The open-circuit voltage (voltage when
no welding is being done) ranges from 55
to 90 volts. The operating voltage across
the arc varies from 15 to 26 volis when
using bare electrodes, and from 20 to 40
volts when using heavily coated electrodes.
The open-circuit voltage has no effect on
arc voltage. When the arc is established,
the voltage drops to a point governed by
the length of the are, and the current (in
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amperes on the ammeter) will rise to a
point fixed by the generator controls. On
machines having dual control, both con-
trols regulate the current. One is a coarse
control and the other is a fine adjustment
for filling in between the settings of the
coarse control. The proper are voltage and
amount of current to be used depend on
the size and type of the electrode used.
Any variation in the length of the are will
vary the operating voltage and amperage.
Lengthening the arc causes the voltage to
rise and the amperage to drop. Shortening
the arc causes the opposite. Obviously, the
maintenance of correct arc length within
a narrow range is essential to good results,

Polarity: To complete an electrical cir-
cuit between the welding machine and the
work, two cables of adequate length and
current-carrying capacity are required.
Usually in de. welding with bare elec-
trodes, the cable from the positive terminal
of the generator is connected to the work
by means of a suitable clamp, while the
other or negative cable is connected to the
electrode holder. This arrangement is
known as “straight polarity.” However, if
the positive cable is connected to the elec-
trode holder and the negative cable to the
work, we have a condition called “reversed
polarity.”
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Welder's equipment: To protect the skin
and eyes from the uliraviolet and infrared
rays emitted from the are, as well as from
the hot particles, the operator’s face and
neck must be covered by a suitable helmet
fitted with a special protective glass as
shown in Fig. 3. One should never look at
the arc without such protection. Goggles
also should be worn when chipping, clean-
ing slag, etc., when the helmet is raised as
shown in Fig. 4. To protect the hands and
arms, the operator should wear gauntlets
of leather, asbestos, or other fireproof ma-
terial. An apron or suit of noninflammable
material also is desirable to cover his
clothes. A welder should have one or more
suitable holders of sufficient size and cur-
rent-carrying capacity for the electrodes
used. These are available with or without
insulated jaws, and with soldered or sol-
derless connections 1o the cable. Where
welders are working in close proximity to
each other, sereens should be used to pro-
vide protection against eye injury and
“sunburn,” Such sereens may be portable
or they may be booths of permanent con-
struction.

Cleanliness of work: Surfaces to be
welded must be free of dirt, slag, rust, oil,
ete., to prevent undue contamination of the
weld metal. Slag, scale, rust, etc., may be

147



®
55 -E.
the arxc

COATED
ELECTRODE

FLLIX
COATING

X TECTIVE
i F,r 7 PRO

METAL FROM

ELECTRODE MOVEMENT OF

ELECTRODE

PEMETRATIOMN

T, o e 4 MOLTEN METAL
] T FLOWS TOWARD
{ REAR OF CRATER

WHAT HAPPEMNS IN ARC WELDIMNG

removed with a steel seratch brush or by
chipping. To remove grease and oil, tri-
sodium-phosphate cleaners are safe, but
the shop in which the welder is employed
usually has its own particular cleaning
procedure. After a weld has been made
with heavily coated electrodes, the slag
over its surface is removed for the sake of
appearance and examination of the weld.
Where several layers of weld are made, as
in multiple-pass joints, the slag covering
each layer must be removed before start-
ing another layer to prevent contamination
of the weld metal,

Striking an are: The arc is struck by
swinging the electrode down, scratching
the tip against the surface of the work to
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make electrical contact, and then drawing
the electrode away from the work about
Yy inch. After holding this position mo-
mentarily, the electrode is retuwrmned slowly
toward the work to the correct arc length.
The arc length usually is equal to the di-
ameter of the electrode used. Guiding facts
on arc lengths are given in a subseguent
paragraph. While beginners may use a
gradual swinging movement to contact the
work, the more experienced operator uses
a straight up-and-down movement as in-
dicated by the dotted lines in Fig. 5. When
the arc is struck, it starts melting the base
metal and that at the tip of the electrode,
Metal from the electrode crosses the arc
and mixes with the melted base metal
forming a pool, called the arc crater.

How metal is deposited: The force of the
arc causes the metal to pile up at the rear
of the crater as indicated in the lower de-
tail of Fig. 6, where the metal cools and
forms a “bead” as the electrode slowly

MO OVERLAP
OR UNDERCUT
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travels over the work in the opposite di-
rection, While the metal is melting, the
electrode coating is being consumed. As
shown in the upper detail of Fig. 6, a gas is
formed, which surrounds the are with a
protective shield, preventing the exposure
of the molten metal to the air, and avoiding
the absorption of oxygen and nitrogen,
which is detrimental to the quality of the
weld. The covering contains fluxing and
slagging ingredients, which combine with
the impurities in the mollen pool, float to
the top to form a coating of slag over the
bead. The slag protects the molten metal
and causes it to coal more slowly. As the
electrode is being consumed, a cuplike
condition at the tip of the electrode tends
to shield the are and helps direct the flow
of weld metal.

Quality of a weld: Besides the sound
that a correct are produces—a steady fry-
ing and crackling sound—the shape of the
molten pool and the movement of the metal
at the rear of the pool serve as a guide in

checking the quality of a weld. In a cor-
rectly made deposit, the ripples produced
on the bead, which can be observed after
the slag has been loosened and then re-
moved as in Fig. 7, will be uniform, and the
bead will be fairly smooth as shown in
Fig. 8. The bead will join the plate with no
overlap or undercut; it will have complete
fusion and good penetration, as shown in
the cross-sectional view of the weld, Fig. 9.

Are too long or too short: If the are is
too long, the metal melts off the electrode
in large globules, which wobble from side
to side as the arc wavers. The result is a
wide, spattered and irregular bead as
shown in Fig. 10. Much weld metal in the
form of spatter is left on top of the plate,
there is poor fusion between base and de-
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posited metals and there are slag inclu-
sions. See Fig. 11, When the are is too
short, there is insufficient heat to melt the
base material properly, and the electrode
may stick to the work, in which case it can
be broken loose, often by a quick twist or
bend, Results of an are that is too short
are a high, uneven bead having irregular
ripples. The fusion will be poor and there
will be slag and gas inclusions. See Figs.
12 and 13. To maintain the proper arc
length, the operator must feed the elec-
trode to the work as fast as it melts off, as
indicated in Fig, 14,

Angle to hold elecirode: Besides its dis-
tance from the work, the angle at which the
electrode is held, which normally should
be nearly vertical to the surface of flat
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work, affects the control of the maol-
ten metal because
definite directional force. Correct
and incorrect angles in relation to
the line of travel on fAat work are
shown in Fig. 15. Too low an angle
is likely to produce a distorted bead and
if the electrode is tilted too far toward
either side, a lopsided and ecrooked bead
results. However, in some types of weld-
ing, this directional force is sometimes used
to advantage. When welding a T-joint the
electrode is held at a 45-degree angle as
shown in Fig. 21,

Arc blow: A condition is sometimes en-
countered where the arc tends to waver
from its intended path, This is known as
arc blow and is noticeable especially when
welding with direct current and with hare
electrodes. The waver is caused by mag-
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netie fields set up around the work and the
electrodes. It may be counteracted gener-
ally by changing the position of the elec-
trode in relation to the work, or by chang-
ing the position of the ground in relation
to the work, or by welding away from the
ground,

Results of incorreet current: If the cur-
rent setting on the machine is too high, the
electrode will melt too rapidly and the
melten pool will be too large to eontrol
properly. The resulting bead will be wide
and flat, with eonsiderable spatter as cshown
in Figs., 16 and 17. Penetration will be
deeper than necessary and there will be an
undercut on both sides. When the carrent
setting is too low, there is insufficient heat
to melt the base metal properly and the

molten pool will be too small for good eon-
trol. The bead will be piled up and irreg-
ular, and there will be poor fusion.

Travel speed of electrode: When this is
too fast, the metal does not stay molten long
enough, which results in impurities being
trapped and forming gas pockets. Then the
bead will be narrow and the ripples point-
ed. The penetration will be irregular with
undercut on each side. When the speed is
too slow, the molten metal piles up, the
bead will be high and wide, with a rather
straight ripple. Also, with too slow speed,
there will be considerable overlap and the

FOPULAR MECHANICS



HOW METAL OF VARIOUS THICKMESSES
I5 PREFARED FOR WELDING

SIZE | BUTT JOINTS | T- JOINTS

L- OR CORNER JOINTS|

e [ e

gy e
=0
el N e

D |

penetration may be deeper than necessary.

Multiple passes: When a weld is built up
by a number of consecutive passes, it is
termed a multiple-pass weld. Where thin
stock may require only a single pass to pro-
vide a good joint, thick stock requires
multiple-pass welds in order to obtain pro-
portional strength. See Fig. 18. When
making multiple-layer welds the width of
the weld should not exceed three times the
electrode core diameter. Where it is nec-
essary to make wider welds, two or more
passes should be used.

Types of joints: In welding metals there
are five commonly used methods of joining
the pieces, as shown in Fig. 19. Butt and
T-joints may be either open or closed. On
thick metal, adjacent edges may have to be
beveled by flame cutting, grinding, or chip-
ping. Various cuts for joining edges on
stock are shown in Fig. 20. There are four
general types of welds, namely: bead (for
building up surfaces), fillet (in corners as
on T, L, and lap joints), groove, and plug
welds, The size of a correct fillet weld is
the leg length of the largest 45-degree right

ELECTRODE

ELECTRODE AMNGLE
FOR FILLET WELD

CORRECT
45" FILLET

EXCESS

CORRECT AND INCORRECT FILLET WELDS

triangle that fits inside the cross section of
the weld as indicated in Fig. 22,

With the rudiments of are-welding prac-
tice as outlined in this article, the beginner
should be able to advance quickly. To be-
come an expert he should study the sub-
ject thoroughly from all angles, including
various current adjustments for different
types and sizes of electrodes, expansion and
contraction problems, methods of counter=-
acting distortion, physical properties of
welds, and other related matter.

This Tool Holder Speeds Up Work on a Factory Production Line

Where it is necessary to use the same
hand tocls repeatedly in warious opera-
tions, such as on a production line, this
holder will enakle you to work faster by
keeping the tools positioned so they can be
selected instantly., And, after using it a
day or two, you will even be able to select
a tool without looking at the rack because,
after placing a tool in a particular spot a
few times, the natural impulse is to pick it
up from the same place. The holder is
made as shown from 1-in. stock, and is
screwed to the workbench in the most con-
venient position.—Allen Fiske, Chicago.
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Coil Spring on Pressing Table
Cleans Whisk Broom

Fastened to the underside of a tailor’s
steam-pressing table, a screen-door spring
served as a comb to remove lint and pieces
of thread from a whisk broom, which was
used to brush out heavy fabries. The spring
was nailed in place with the coils stretched
slightly. In use, the broom iz pulled across
the spring so that the straws pass between
the open eoils which remove the lint.

Automatic Pencil Used as Gauge
When Printing Envelopes

When setting
the gauge pins to
print corner cards
of envelopes, on a
job press, one
printer uses his
automatic pencil
as a measuring
gauge. The lead is
propelled or re-
pelled to measure the distance of the print-
ed line from the top of the envelope and the
gauge pins are then set accordingly.

Extra Carbon Carried on Torch
Of Low-Voltage Welder

Attached to one
side of the torch of
a low-voltage
electric welder, a
couple of fuse clips
provide a good
means of carryving
an extra carbon.
If you carry the

EXTRA CARBON

E FUSE CLip

@<~
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welder in a tool kit for use outside the shop,
the clips are handy to keep the carbon with
the torch instead of having it clamped in
place where there would be a possibility
of breaking it. If desired, short lengths of
welding or brazing rod may be earried in
the elips—W. C. Wilhite, Carlinville, I11.

Barrel Bolt on Door Is Altered
To Prevent Sawing It

After his garage
had been entered
a couple of times
by someone cut-
ting off the bolt
with a hacksaw
run between the
door and the cas-
ing, one owner al-
tered the bolt so
thiz could not be
done, A piece of
small pipe or tub-
ing was substitut-
ed for the regular
bolt, after which a
steel rod was in-
serted inside the pipe and the ends of the
latter peened slightly to keep the rod in
place. If a saw is used with this arrange-
ment, the pipe ean be cut but when the
saw reaches the pin the latter rolls so that
it cannot be cut.

Spare Hacksaw Blades Carried
By Taping Them to Frame

Tape an extra blade or two to the frame
of your hacksaw and you won't have to
worry about replacing a broken one when

working on jobs away from the shop. In
this position, the extra blades do not inter-
fere with regular operation of the saw and
they can be removed to replace broken
ones.—0Opie Read, Jr., Chicago.
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Paint Cans Rotated While Stirring in Drill Press

Fii |
STEPPED RECESSES TO
FIT 157PT TO GAL. CANS

SWIVEL-TYPE
FURMITURE CASTER

CARRIAGE

ey i— s — i — i — -
i

Stirring paint with a drill press is done
more thoroughly and in less time if the
paint can is set on a rotating disk. The disk
has a number of stepped recesses turned in
the top surface to fit cans of various sizes.
A furniture-caster shank and a wood block
pivot the disk to a base, which is cleated
along two sides to straddle the drill-press

table where the base is held by a single
bolt. A stirring rod can be made by bend-
ing a length of wire as indicated. Rotating
speed of the disk is controlled by the po-
sition of the mixing rod inside the paint
can, The nearer it is to the center of the
can the slower will be the rotation.

—Frank Hegemeyer, Monterey Park, Calif.

Diameters of Overhead Pu[levs Measured With V-Stick

Having to measure diameters of several
pulleys on an overhead shaft without stop-
ping the machines driven by them, one
mechanie used a V-stick, which was made
by nailing three laths together as indicat-
ed. In use, the vertical lath was rested
against the pulley shaft while the two
shaped like a V were pressed against the
rim of the rotating pulley. This marked
the laths so that by measuring the distance
between the marks the pulley diameter
was found quickly. A piece of sandpaper
erased the marks to measure other pulleys.

{[Store honey in a warm, dry place. If kept
in a cellar or other damp place, it is likely
to absorb moisture and ferment.
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Slots in Top of Workbench Permit
Quick Attachment of Miter Box

>8, [/

L WING INIT

A

Two slots cut in the edge of the bench
top as shown will permit quick attachment
or removal of a miter box. Bolts fitted with
wing nuts are used in the two front feet of

the box to slip into the slots and anchor the
box when the nuts are tightened. Anchor=
age of the rear feet of the box is unneces-
sary for ordinary work.

Spectacle Case Protects Watch

Mechanics and
other workers
who often have to
carry heavy ob-
jects against their
bodies in such a
position that there
might be danger of
damaging their

1 ‘l 'y SECTION OF
EF'EETF-CL'E CASE
¥

pocket watches, X
can protect the R, )
latter by using a e

section of a steel
spectacle case. The case is cut off as indi-
cated and is inserted into the pocket to
receive the wateh.

sant prepoid fo you upan receipt of enly $1.50.

Blueprint Reading Made Easy for Everybody

De you want to become more proficient in understanding machine shop blueprints? This fully illustrated
book takes you right from the beginning into all the meanings of various kinds of lines, symbels, cross-
sectional details, working and assembly drawings, etc. Book haos oitractive eloth binding, and will be

Forty Power Tools You Can Maoke—Shows how to moke
forty different machines, such as lathes, drill press, jig,
bond and circular saws, sanders fram pipe fittings, aute
parts, etc, $1.25,

Your Car—192 pages of money and lobor-saving ideas,
short cuts. For motorists, service men.

1001 Ways 1o Use Concrete—Do work for yourself, others.
Save, make money. $1.98,

Garden Book—Build your own trellises, fences, lown furni-
ture, outdoor fireplaces, atiractive ernaments, ete. $1.00.

Walding, Brozing and Seldering—How to construct equip-
ment and wse it efficiently. $1.25,

The Boy Mechanic=Fer any boy. Tells how te build midget
outo, boaots, medels, games, craftwork, $2.00.

Build @ Boat for Pleasure or Profit—17 low-cost boats—
power, sail, raw. Mo experience neaded. $1.25.

Shop Notes—The mechanic's guide. Lothe speration, draft-
ing, shop practice, vsing tools, welding, autos, electricity,

etc., time and money-saving shorteuts. Set of 4 books {Shop
Motes for 43, *42, 41, ‘40) $1.95. Single velumes 50c.

What to Make—5Shaws how to make hundreds of things in spare time for fun or prefit. Furniture, craft-
work novelties, etc. Seot of four books, Yolumes 1, 2, 3 and 4 (812 inferesting poges) de luxe clath
£5 per set. Single volumes 5$1.25. Paper edition, per set $1.95, Single volumes 50c.

Order from this list. Ask for FREE book catalog. Meney refunded i you'rs not satisfied
Popular Mechanics Press, Dept. 454, 200 East Ontario Street, Chicago, Illinois

Other Helpful Books

$1.25.
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First Aid for Home Sets

PART X

‘f? OU may have an old receiver stored in

the attic or basement that vou discard-
ed for a new one because you tired of the
cabinet style or you purchased a new one
because you wanted one with push buttons
and other interesting gadgets. That old set
may not sound as good as the new one but
it ig still uszeful as a standby when the new
one develops trouble and no serviceman is
immediately available.

If the old set was noisy, probably all that
it needed was a new tube, volume control
or a thorough cleaning. Dust filters into
any receiver, and it often contains minute
metallic particles that work their way be-
tween the rotor and stationary plates of
the variable condensers, causing crackling
and rasping noises as you tune over the
band. Ordinary pipe cleaners can be used
for cleaning between these condenser
plates. Before beginning the cleaning op-

ot
:': INGUP THE OLD SET CHASSIS

eration be sure that the set is not
plugged in. When plugged in to
test for defective controls, touch
nothing but the insulated knobs.
Look for simple common troubles
at the points indiecated in the low-
er photo: (1) loose grid caps, (2)
burned out dial lights, (3) slipping
dial cord, (4) loose —haft setscrews,
(5) dirty contacts o1 wave-change
switch, (6) and (7) defective tone
and volume controls, (8) electro-
lytic condensers loose on base, (9)
bent rotor plates, (10) transformer
Lk for loose laminations, (11) defee-
I ]

TROUBLE tive cord, (12) “gassy’ power tube.
SHODTING

(Te be continued)
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eocmm | ITTLE GIANT THREE
ST ]

. ; MANY radio operators now in the serv-
4 ice can trace their first interest in
radio to certain outstanding student models
of practical broadcast-band sets designed
for home construction. The Little Giant
a.c.-d.c. receiver that appears in each
March issue of Popular Mechanics Maga-
zine is an up-to-date simplified “sure-fire"
beginners’ set of this description. This
“wartime” Little Giant for 1943 demon-
strates a practical 3-tube tuned-radio-
frequency circuit that can be built from
odds and ends of parts. The coils are home-
made, being wound on cardboard cases
removed from discarded standard flash-
light battery cells.

The straightforward TRF circuit is sur-
prisingly sensitive; the original model
pulled in stations 1,000 miles away at night
with only a 15-foot wire for an antenna, and
it is selective enough to be used in a city
which has a number of powerful local sta-
tions. Assembled on a simple easily worked
hard pressed wood base and panel, the
only shielding required was provided by a
flat piece of tin cut from a fruit can and the
edges folded over, all details for which ap-
pear in Fig. 1. A simplified wiring diagram
appears in Fig. 2 and this shows every
connection completed to
each part below and above
the base. It will be noted
that the rf. coil (Lz) is
mounted directly on the
frame of the 2-gang vari-
able condenser by means of
a small angle bracket; the
frame of the variable con-
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T.R.F. SET FOR BEGINNERS

HAND-WOUND COILS AND “JUNK-
BOX" PARTS ARE USED IN THIS 1943
A.C.-D.C. T.R.F. SET FOR STUDENTS

denser being common with the rotor plates.
The schematic circuit diagram appears in
Fig. 3. Please note that no external ground
iz used on this a.c.-d.c. receiver. The single
layer r.f. and antenna coils are both close-
wound in the same direction; anchor each
lead by “sewing" it through two small holes
punched in the cardboard form and solder
the leads to the soldering lugs in the man-
ner shown and keyved by the mounting
bracket which is lug number 1 on (Li} and
number 8 on coil {Ly), Check each lead in
wiring with both the simplified and sche-
matic diagrams.

A type 12K7-GT tube is used for the rf.
amplifier, and the 12J7-GT is the detector;
a TOL7-GT tube iz emploved as a beam-

{Continved te page 172)
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“Breadboard” S-W Receiver for Code Practice

~HEGENERATION

DESIGNED as a companion article to the
“Safety” Code Oscillator for radio
students that appeared in the January,
1943, issue, this a.c.-d.c. short-wave receiv-
er employs the same safety feature and
uses the same tube for listening in on ac-
tual code transmissions on the air, Once
some code efficiency is obtained, listening-
in on actual code signals is the best way to
increase your code receiving speed and
learn real message-handling procedure
that will be of help in service training.
Blueprint R-313 covers both code units, if
you do not have a copy of the back issue.
The receiver is assembled on one-half of
an ordinary breadboard, the other half be-
ing used for the oscillator. Actual fre-
quency coverage is optional with the build-
er and depends upon the number of turns
used on the secondary coil. With the coil
used in the model, stations from 6 mega-
cycles to 11 megacycles may be heard. The
coil is wound with No. 18-28 magnet wire
on the cardboard core from a toilet roll and
measures 1% in. in diameter. The 14-turn
secondary winding was space-wound to
occupy a length of 136 in. on the form.
Space-wind the shorter primary and tick-
ler turns in similar manner; coat form

i |
|

—

PHIWES
\

IDME,
REEHIRE &y

-

ELELY. CORD.,
li-|E~B HMFD,

L]

SOMFBLLLECT.
0 HiD, ELECT.

BLACH LERD
MO YSED

[ T0 0 V. AL
1 0@ b CLINE

(A HFDY
RED LEAD— \:I Puut

340 0WK RESIETOR iM LINE
CORT BROWK O WHITE LEAD R3

with coil dope. The schematic eircuit
diagram appears in Fig. 1. Mount the
various parts as shown in the photo and
simplified wiring diagram Fig. 2, so that
the grid and plate leads are as short as
possible. Parts values are not critical
and may vary within reasonable limits,
with the exception of the line eord resis-
(Cantinued to page 173)
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Helful RADIO SUGGESTIONS

(A) Plug-in bedside headphone
installation for the home
sorves up to 4 rooms. Ordi-
nary twisted lompeord or sim-
ilar insulated wire is run in
conduit throeugh the walls or
along the bosshoard:s ta the
various rooms where Bokelite
wall outlet panels are pravid-
ed as shown in Fig. 1. An
open-circuit phone jack and a
5,000-chm voriokle resistar,
for valume control, ore mount- }
ed on eoch panel and connect-
ed in series across the line as
indicated in Fig. 2. A phone
jack is installed in the receiver
as shown in Fig. 3

(B) Adjustoble mirrors wsed to reflect
on infrared “block light” beom across
a room to a photocell-relay burgler
alarm for increcsed protection ronge.
(€} Clath holder for items needed dur-
ing air roid blackouts fits over portable
receiver; also serves to cover any light
from front or rear of set. (D) Handy

pull-out handle, for tube-base plug-in

eoils, made frem small tesl hondle;

permits removal of eoil withoeut dam-
age to coil windings

| (E)

2WIRE LNE INSIDE WAlly
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(F) Pilet light saver for a.c.-d.c. sets. Connect a

resister (R) acrois the leads to the pilot light socket. The resistance

value required depends vpen the caler of small

dicated in the toble. Only a slight drep in illumination will be no-
ticed, and bulb will last much longer. (G) Campact extra-heavy-

duty power rheastat, enly slightly larger than

insulated from shaft by a center ceramic insulatar. (H) Old head-

(E) Autematic wire stripper
which instantly strips insula-
iten from all types of wire;

alse ccls as wire cutter

1-watt wire-waund

bead in bulb as in-

a tube. Contact is

MARCH, 1043

pl'lpnir as code practice buzzer. Scrope vnl\:l-gl: of
diophragm and solder to one magnet lead;
also scrape cenfer of diaphrusn'l hrighf. in
“Ferrule’ type resistors for quick replacement




Spring Action Phono Needle

This large scale model was used to dem-
onstrate the spring action of a new concert
phonograph needle that is claimed to play
a year in the average home phonograph.
The tip of the actual needle is made of a
special alloy which reduces abrasive ef-
feets and is permanently welded to the
“spring action” shank.

Soldering Iron Heat Control

Rheostat control of soldering irons en-
ables the worker to determine the correct

operating heat and maintain it at all times.
This results in better work and effects im-
portant savings in production and mainte-
nance costs. Correct heat saves on tinning,
soldering tips last longer and the life of the
element is prolonged. Rheostat control is
also a power saver as irons are kept hot for
standby and may be quickly adjusted to
meet the job. The unit illustrated is sup-
plied in a perforated metal cage, with knob,
dial, series plug and cord. This control is
also used with solder and glue pots.

Oscillograph Has Wide Range

Critical wartime requirements are re-
sponsible for a new type of cathode-ray
oscillograph having a greatly extended fre-
quency range, easier handling of applied
signals, and a special pick-up means
whereby input capacitance is reduced and
stray pickup eliminated. The removable
front cover protects the panel, controls and
tube sereen, and also holds the shielded

cable test probe when the instrument is
not in use. In addition to conventional am-
plifier connections, signals can be applied
directly to the deflection plates of the 3-in.
cathode-ray tube, when desired, by means
of terminals on the front panel.

Blueprints covering simplified radie construction ar-
ficles in this ond post issues are available for 25¢
each. Many popular tested circuits for beginners, stu-
dents ond experimenters may be built with used parts.
Detailed material lists con be obtoined from Popular
Mechanics Rodio Deportment upon receipt of postage.

NEXT MONTH—Homemade Universal Testing Bridge Measures Unmarked Radio

Parts. This simple and highly efficient unit is capable of measuring salvaged resis-

tors, condensers and chokes without the use of a meter. Also—A 7-Tube Classroom
Demaonstrator Receiver, for Civilian, Army, Navy and Aircraft Radio Students.
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MCLE SAM needs YOU in your war-job . . .
whatever it may be, Equally important, he
peeds you on the job &/ day, every day.

That means you've got to keep your car on
the job too . . . ready to get you to work on
schedule! So stop car troubles before they start.
Avoid excess chassis wear with Marfak lubrica-
tion,

Marfak helps add miles to your car's life by
cushioning king pins, tie rods, drag links and
other vital friction points. Marfak especially

resists the washing-our effect of snow, slush |

and rain. It's super-tough. It “stays put.”
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’&ﬁ FRED METROPOLITAN
| ALLEN:
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nm?ﬂmplm
every Senday night,
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Calumbia Metwork.

afterncan. Blue Network,

To insure worry-free provection, Marcfak is
applied by chart, not by chance!

Never say “grease-job.” Insist on genuine
Marfak 40-point Lubrication Service. At Texaco
and other good dealers everywhere.

giwie thitome 2 TEXACO DEAI.ERS
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Tornado in a Bombshell

(Continvad from poge ?5)

try cannot build in a day or a month the
tremendous factory additions required to
fix nitrogen in the quantities now needed—
guantities wholly unprecedented and un-
provided for in our peacetime planning.

Natural nitrates, such as Chile saltpeter,
furnished practically all of the nitrogen
used by the Allies in World War I. Ger-
many likewise used natural nitrates during
the early vears of the war, but before the
conflict was over began extracting nitro-
gen from the atmosphere by a process in-
vented just before that war started. After
the war private industries in the United
States developed atmospheric nitrogen fix-
ation on a large scale and during the last
12 vears or more these industries have sup-
plied all industrial and practically all agri-
cultural demands.

The first step in the fixation of nitrogen
by direct synthesis is the manufacture of
ammonia, which consists of one atom of
nitrogen and three of hydrogen. While this
sounds simple, the process is actually rath-
er long and involved. To begin with, coke,
the almost pure carbon left after certain
gases and tars have been driven from coal,
is poured into six-story-high gas genera-
tors and ignited. Air is blown in at the
bottom, which raises the coke to a white
heat, and oxygen from the air unites with
carbon to form carbon monoxide and car-
bon dioxide. Trapped with these gases at
the top of the generator is nitrogen, which
makes up about four-fifths of the air.

The air is then turned off and steam is
turned on. The white hot carbon (coke)
splits the molecules of steam, combines
with oxvgen to form carbon monexide and
sets the hydrogen free. The alternate
blowing of steam and air through the coke
goes on continuously, 24 hours a day. Fresh
coke is added at the top of the generator,

To obtain nitrogen and hydrogen in pure
form from this gaseous mixture, the carbon
monoxide and carbon dioxide gases must
be remowved. This is done in a rapid-fire
suceession of chemical and physical pun-
ishments ineluding pressures up io that in
the breech of a large cannon at the moment
of firing. The mixture is “serubbed” with
water which carries off the carbon dioxide
in solution, leaving the less soluble nitro-
gen and hydrogen hehind.

Finally, the hydrogen and nitrogen atoms
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find themselves alone. With a metal cata-
lyst acting as the chemical parson, they are
wedded and you have ammonia,

For the making of explosives the am-
monia is converted into nitrie aeid. This is
done by burning the ammonia in air at a
very high temperature and in the presence
of another chemical parson, whereby ox-
ides of nitrogen are formed. The wedding
this time is between the nitrogen part of
the ammonia and its old friend, the oxygen
of the air, from which it had been physical-
ly separated back in the ammonia factory.
The resulting oxides of nitrogen combine
with water to form nitric acid, ready to be
mixed with sulphuric acid for the final
steps in the manufacture of TNT and other
explogives.

At a time when bullets, bombs, shells
and torpedoes take up a large share of the
day’s news, the average citizen gets the
impression that all the explosives in the
world are going into munitions. This is far
from the truth.

Most important of the hard-working in-
dustrial explosives is dynamite. In peace,
the United States uses about a million
pounds of it every day—=350,000,000 pounds
a vear. In this war year, America will use
about 450,000,000 pounds. Dynamite is
helping produce more steel, more coal,
more copper. It helps speed cantonments
and airports, excavations and harbors. On
one island outpost dynamite is quarrying
20,000,000 yards of rock for a single giant
air base. At one navy ammunition storage
dump it's helping build 3,000 “igloos,” each
of which stores a quarter of a million
pounds of ammunition.

Dynamite helped cut and surface the
Alaska highway. It has helped to bring
power to our war industries from the great
new dams—Norris, Grand Coulee, Shasta
and others. It helps mine iron ore and this
year is doing the biggest job in history in
the iron lands of Lake Superior. American
cities, railroads and vast industries have
grown up in a roar of expleding dynamite.

Dyvnamite is to the industrial field what
TNT is to the battlefield. Both are essen-
tial to the successful and efficient prosecu-
tion of the job in hand.

{[To learn where to buy commercial prod-
ucts described in these pages, see the index.
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Under enginccring dmlgﬂnmt for These are great time and money savers
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chine was ready for active work when larger machines of all work within
Uncle Sam's industry began tooling a 7" stroke, Work set ups are faster,
up for planes, guns, ships, and tanks, cost i3 low, motor required iz but
It han the complete range of 1/2 HP. Features dincluie crank-type
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Jand ut wark. Openm fmm ‘lﬂf Atlas Shapers are stendy reliable pro-

ducers in key war plants and serve

:im_wu.nt military  unirs.

ASK the men of the army and navy maintenance forces . . . ask the men on
America's fastest production lines . . . they'll tell you a most familiar trademark
today is “ATLAS." They see it on Atlas Lathes, Drill Presses, Milling Machines,
and Shapers. They see it everywhere behind the lines because Atlas Tools are in
great demand and Atlas production has won the coveted Army-Navy "E" Award.
As a potential Atlas buyer you can be glad Atlas is producing “fighting tools.”
It means the Atlas equipment you want after the war is prov-
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the ages, Atlas Press Co., 343 N. Pitcher 5t, Kalamazoo, Mich,
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Back Seat Driver in a Bomber
(Continued from page 43)
a signal to ground stations which deter-
mine from their findings his exact position
and radio it back to him. This is called a
ﬂﬁx‘H

Recently, a bomber crew sank a supply
ship and wanted to be sure about the loca-
tion. The pilot radioed his base stations:

“Just sank enemy ship. Get me a ‘fix’
Am not sure where I am.”

The operator called back:

“You're at the top of the class.”

If the operator had radioed his position,
the listening enemy might have sent out
some swift fighter planes to intercept the
bomber. As it was, the enemy had as good
a chance of making a “fix" on the bomber
as the radio operators at his base. That is
why much of radio navigation must be
ruled out for military operations.

Because of the telltale nature of radio,
the navigation cadet spends 34 percent of
his training time star gazing. Celestial nav-
igation, used by mariners for centuries, is
both simple and accurate. However,
“shooting” the stars from a fast-moving
airplane is much different from carrying
out the same operation on board a ship.
The Pan American Airways Communica-
tions Department pioneered in adapting
the instruments and methods of caleulation
of celestial navigation to asronautical uses.

The cadet learns the names and positions
of the stars and planets. Before he gets his
wings, Polaris, Ursa Major, Arcturus, Ve-
nus and Jupiter are as familiar to him as
the red and green traffic signals in his
home town.

Under average flying conditions, the
navigator on an ocean flight of thousands of
miles can determine the position of his
plane within five or 10 miles. With his sex-
tant, which the navigator considers almost
as a third hand, he takes his position from
a star directly along the line of flight or di-
rectly to the right or left of the plane. He
makes at least nine shots and takes the av-
erage. His guideposts are 52 trustworthy
stars that don't choke off their “beams”
when the air raid sirens sound.

The navigator is taught to play safe by
directing his ship to a point perhaps 15
miles to the north of his destination. When
he reaches that point he cuts south and
finds the eity, tiny island or whatever his

POPULAR MECHANICS



destination happens to be. This is known
as “landfall” Many navigators believe
Amelia Earhart was lost because of a land-
fall made on the wrong side of a Pacific
island.

Aside from the sextant, the five funda-
mental instruments with which the bomber
navigator works his magic are a clock or
watch, altimeter, compass, air speed indi-
cator and drift sight. The uses of the first
three are obvious. The clock, set to the
second with Greenwich Civil Time, ena-
bles him to plot accurately the charted
course in units of time; the altimeter takes
care of the third dimension of air travel,
and the compass points the course. The
needle of the air speed indieator affords in-
formation regarding departures from level
flights,

The gyroscopic drift sight combats the
principal complicating factor in all forms
of air navigation—the wind. Immediately
after a takeoff, and whenever he deems it
advisable en route, the navigator takes a
drift reading. While the pilot flies a straight
course, the navigator peers down through
the indicator with its field of vision crossed
by straight and parallel lines. In taking a
“double drift,” the pilot is directed to fly
off the course and back onto it forming a
right triangle with the actual course mak-
ing the hypotenuse. This enables the navi-
gator to calculate wind directions, velocity

and ground speed.

The navigation cadet learns to work with
these instruments and many others in ac-
tual flight. For every five hours in his
classroom on the ground, he spends one
hour in the air and the average cadet flies
about 15,000 miles. His flying schoolhouse,
usually a twin-motored plane, has a cabin
equipped with three desks where the ca-
dets work under the close supervision of
an instructor. The cadets take turns in
navigating a single flight by pilotage, dead
reckoning, radio and celestial navigation,
for all the navigational methods are used
with each other.

Inscribed on world maps on classroom
walls are the words of President Roosevelt:

“We shall carry the attack to the enemy.
We shall hit him and hit him again, wher-
ever and whenever we can reach him."”

The aerial navigator is playing a mighty
role in helping the United Nations “reach

¥ x %k i * %
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My Boys Shoot Down Zeros

(Continued from page 25)

them back 1o safe landings. It is dangerous
to go behind a mountain and overlap wings
with your messmate. You will be washed
right out of the school

Washouts and blackouts and redouts are
all dangerous. A washout is the end of your
piloting carcer. We eliminate any man
from this advanced training school who
shows a lack of coordination. In his first
nine weeks in civilian pilot training school
he should have learned to fly “by the seat
of his pants.” In nine more weeks at an
army flying school he should have mas-
tered flving by instruments, formations,
night flying and navigation. If in the next
nine weeks at Basic School or the final nine
weeks at Advanced School he still skids or
slips in a turn, he is through as a pilot, al-
though there may be room for him in some
other branch of the Air Corps.

Blackouts are one of the little unpleas-
antries of power diving, but the first is the
worst. As is well known, the blackout re-
sults from the draining of blood from the
head by centrifugal force as a plane pulls
out of its dive. It may be even more pro-
nounced in a steep bank. Temporary ane-
mia of the brain occurs until circulation is
restored. By raising his feet and bending
his head down between the legs a pilot can
avoid a blackout to some degree, Through
experience most of us acquire an automatic
resistance to the blackout which I cannot
explain. Fortunately the flier does not re-
lax his grip on the stick while semicon-
scious, and it is still back, holding the plane
in a climbing attitude, when he recovers.

The redout, less known, is far more seri-
ous. This occurs under certain conditions
when flying inverted, such as an outside
loop, the blood being forced into the hrain.
Then the blood vessels may literally ex-
plode in the brain. A pilot may endure a
blackout pressure equal to seven “G's"—
geven times gravity—but a redout of three
G's would be fatal,

A blackout is not the only hazard to con-
sider when you're diving. Remember, be-
fore you toboggan past the 2 000-foot level,
that it takes between 4,000 and 5,000 feet
to pull out of a dive at 400 miles an hour.

If you sign up as a flying student today,
yvou may be just 11 or 12 months from
Hawaii or the Bomber Command in Eng-
land or Africa. You start with five weeks
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of hardening and drill, then two months of
flight training at a civilian school. Then 1o
an Army Basic school for navigation, Link
trainer, blind flying, instruments and the
beginning of specialization. There are nine
months in training centiers, then two or
three months of transitional training. At
each school you solo all over again, and
about the time you hit an advanced school
like that where I teach multi-motor pilot-
ing vou are elected to a special career.

Bomber or fighter? You can say which,
although your field commander will decide.
If vou're the sort of fellow who loves to
sweep swallows off the telegraph wires
with his wing tip you probably will be
made into a fighter pilot, unless the in-
structor catches you at it. If you're the
steadier sort, you'll probably head into the
Bomber Command, or perhaps become an
instructor. My job may be less glamorous,
but the bottleneck is in instructors. I have
orders to recommend the steadiest, most
promising among my pupils for training as
instructors. We miss the thrills of battle,
but we are instructors by official order, and
we realize we're doing a wvital job. We
know that every student's combat ability
relates directly to his instruetors. And we
do get a vicarious kick when some of the
yvoungsters we've graduated in the last few
months come back and account to us for
the Zeros they've knocked down.

One boy came back recently with the
story of his part at Midway. One incident
was particularly interesting to us, who
teach bomber pilots. Bombers, you know,
are supposed to bomb and avoid fights. The
Japanese Zeros learned early in the war
not to molest our Flying Fortresses, and
they let the B-17's alone pretty religiously.
But a squadron of Zeros was tearing into
one of our medium bombers when a For-
tress, flying high, observed the scrap and
dived to protect the twin-engine bomber.
The Zeros scurried for their kennels as
soon as 1hey saw the Fortress.

The Fortress wasn't built as a fighter but
it fills in very nicely on occasion. Con-
versely our fighters weren’t built for bomb-
ing, but they've toted small bombs on oc-
casion. However, every plane is designed
for a specifie job, and we have more spe-
cialized types than any other air force. We

(Continued te poge 168)
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teach bomber crews to keep after their ob-
jective and ignore any alluring targets they
find along the way. As an example, a flight
of American bombers over Europe once
sighted a beautiful target—a German di-
vision arrayed along a highway inviting an
attack from the air. The Yanks in the For-
tresses would have loved to strafe those
troops, but passed up the privilege, called
the home base to report the position, and
continued to their assigned objective,

To our bombers and those of the RATF,
an objective is never just a city. It is a
particular war factory or railroad wyard,
sometimes even a particular spot in a fac-
tory. I know of at least one oceasion when
a bomber squadron planted its eggs on a
known vital spot in a factory which would
put the entire plant out of operation—let's
say it was an assembly line or a power room
—and, having demolished that wvital spot,
wasted no bombs on the rest of the plant.
The Allied bombardiers set their sights on
the key; the Germans just try to plaster a
downtown section indiscriminately. Our
Fortresses, the least vulnerable bombers,
are given the day shift for precision bomb-
ing from high altitudes; the British bomb-
ers, less fit for accuracy at extreme alti-
tudes and less well protected, take the
night shift over Europe.

When the boys come up here to “finish-
ing school,” each instructor is assigned five
students to take through the nine weeks
course. Precision navigating is an impor-
tant part of the curriculum. Celestial nav-
igation comes in a still more advanced
school. Here we teach pilotage—naviga-
tion by landmarks—and dead reckoning,
which is plotiing a course by time, air and
ground speed and wind drift. We turn this
tough mathematical work into a sort of
glorified “cops and robbers” game. You
might call it Yanks and Zeros. I'll tell my
students that a certain railway train left
Salt Lake City at a certain hour. They have
maps of the railroad. They are to leave
singly at various assigned times and inter-
cept the train, They know the winds in the
neighborhood of the field, and must esti-
mate the train speed and their own and
plot a course to meet the train. I'll be there
to see that they do. Or I'll send each of my
five students by different routes with or-
ders to rendezvous at a certain town at a
specified minute. Or they'll be sent on a

{Continved to poge 170)
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iron repair cement has been
used for more than forty-five
yvears by professional repair
men to fix eracks, leaks and loose
parts. They keep SMOOTH-
ON handy ... just as youshould
do . .. ready for emergencies
that may come at any time.

EASY TO USE

Anyone can make lasting re-
pairs with SMOOTH-0X, All
vou do is mix SMOOTH-ON
with a little water and apply
like putty. No heat, no special
tools, are required and youdon't
have to dismantle any parts.

A FEW CENTS WORTH
SAYES MANY DOLLARS

Afew centsworth of SMOOTH-
ON will save you many hard
carned dollars. Unused
SEMOOTH-0ON does not dete-
riorate. You can keep it handy
for years.

FREE

40-Page Repair Handbook chock full of

actlcal ropalr kints that will help you to
rnn household, car, and shop egulpment
in good condition and emable you to repair
what you can't replace. Your copy sant
froe on reguest.

|_MAIL THE COUPON

= - —— — —
Smoaath-0n Manufacturing Ce.; Dept. 3T
BT0 Communipaw Ave.,

Jersey City, M. 1.

Tightens Loosa Parts

Buy SMOOTH-
ON in 1% o%., T
oz., and larger
containers from
your dealer or if
neceasary  from
us. For your pro-
tection, insist on
the genuine
SMOOTH - ON.

5
E!

CE!

Sl

Mame ..

I | e it
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triangular course; they know that I shall
be leaving a city 112 miles from here at
2:37 p.m., headed for home at 162 miles an
hour, and each is to meet me at a specified
point and time. There's plenty of mathe-
matics to spoil their aerial sightseeing on
that trip. They are allowed an error of one
minute in meeting me, for I'm not going to
sit up there and wait. Eventually they
make the rendezvous to the second.

Young man, vou have a busy day here.
Up at 5:30, fifteen minutes to dress, 20 min-
utes of calisthenics, 30 minutes for break-
fast, 25 minutes to police your room, then
inspection. Three hours in ground school
follow, then an hour of military drill, an
hour of athletic games or swimming, and
lunch. After lunch you're on the flight
line; 15 minutes of conference with your
instructor, three hours in the air, and an
hour off before supper at 6. Time for rec-
reation until 7:30 p.m., then two hours of
home work, and in bed at 10. If you behave
vou get one afternoon off each week, be-
gides Saturday afterncon and Sunday.

Nor is your instructor idle. Besides hav-
ing to put vou through vour paces on the
ground and in the air, I have to put in 100
hours a month Aying, plus hours of study-
ing code, marksmanship, and the Link
trainer. We have, in addition to weekend
leaves, seven days off every four months.
That's more than you got when you were
a teller at the First National Bank.

From here you'll go on to a more ad-
vaneed school for medium or heavy bomb-
ers. For a transitional month vou will get
acquainted with your first real bombing
planes. Then wyou will be assigned your
own erew and your own ship, and they will
be yours for the war. You'll paint a pet
name on your ship and you'll get to know
its personality and its idiosyncracies just
as you lnew the feel of your old car. You'll
work with the same crew until you are a
team, thinking alike, knowing precisely
what every teammate is doing and antici-
pating what he is going to do next. In your
second month you will engage in combat
practice, bombing runs, laying real eggs on
real targets and more precision intercep-
tion. Then, for a final month, you will fly
your ship and navigate it all over the Unit-
ed States. It's sort of a triumphal tour for
yvour winning team, and a good look at the
country you'll be fighting for. In another
month you may be in there slugging.
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Preparing for the Worst

(Continved from page 53]

“Improvements in technique make pos-
sible gas attacks on a far wider scale than
any seen in the first World War. Fleets of
airplanes equipped with chemical tanks
make it possible to spray large areas with
vesicant (blistering) liquids, not only -on
military personnel, but upon the civilian
population as well. That a gas attack is
considered possible at any time is evi-
denced by the fact that all of the belliger-
ent nations have equipped their armies
with gas masks, General staffs do not re-
guire soldiers to carry three or four pounds
of extra weight just for fun.

“Muszolini, begieged by the zanctions of
52 nations, did not hesitate to use mustard
gas on the unprotected Ethiopians to bring
to a sudden end the first Abyssinian cam-
paign. We have the testimony of Haile
Selassie himself that mustard gas was the
final blow which lost his war, Neither Hit-
ler nor Mussolini has forgotten this.”

Of the vesicant liquids, mustard gas has
the odor of horse radish, irritates the lungs
and causes delayed blisters, and Lewisite
smells like geraniums and burns the eyes,
lungs and skin. Mustard gas persists in its
deadly effects from three to 20 days. Dur-
ing that time, anyone entering the gassed
area not properly protected will suffer its
effects. Lewisite persists one to seven days.

Two other lung-irritating gases are chlo-
rine, a heavy yellow-green gas with a
highly pungent odor, and phosgene, which
is colorless and smells like fresh hay ensi-
lage. Chlorine irritates the lungs, while
phosgene burns the throat and eyes and
causes coughing and choking. Both persist
usually less than ten minutes,

Adamsite is an irritant smoke, with the
smell of coal smoke, which causes head-
ache, nausea and violent sneezing. Di-
phenyl-Chlorasine belongs to the same
family, having the odor of shoe polish, A
white-gray cloud of smoke, it causes a tem-
porary mental depression.

Vast supplies of chemical agents will be
necessary if the United Nations are forced
into the use of gas. The Chemical Warfare
Service has taken the steps to provide these
supplies. America’s enemies would do well
to think seriously before launching the gas
warfare that some authorities feel certain
will come before the struggle ends,
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RemMeEMpER—our fighting
forces need * Eveready ™
flashlights and batteries and the materials
they are made from. You can serve by con-
serving vours!

LIGHTER MOMENTS
with fresh

Eveready Batteries

“Loan me your flashlight willya? The
Major’s got a little
something in his eye” gE3

FRESH BATTERIES LAST
LONGER ,..Look for
tha data ling o—]-

The word * Eeeveady™ i a regirleved trade-mark of
National Carbon Company, I'nme.
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Take Ih:a trim and husky thirteen-
and-a-half-footer out in the cool,
crisp breezes. Watch the jaunty way
she handles. Old Town's lapstrake
insures this eailing dinghy against
strains and leaks, She's built to “take
it" for many years, Ninety square
feet of sail. Bow and side decking.
Effortless centerboard eontrol. All
brass fittings. Economical to own.

FREE CATALOG shows boats and
canoes of all types. Write today! O1d
Town Canoe Company, 933 Waood
Street., II:HI::[ Town, Mume.

0!.«:2’ ]E?;U}! Boam‘
BUILDARCWELDER oM 0to - .

S TR GINERATOR .
For Light or Heavy Work, 20200 2
AINEHETTE. [,‘-nmpflﬂ- PLANS A0p, =wes
SBend toainy and we'll inclie FREE
our Big NEW Citnlog.
LEJAY MANUFACTURING CO.
1347 LeJay Bidg.. Minneapala, Minn.

EVERYTHING IN RADIO!

I FOR REPLACEMENT PARTS AND RADIO BOOKS
Send Your Orders To Allied
| NEW—MHH:':. Radlo Formula & Data mu—‘ﬂﬂ

| ALLIED RADIO CORP
H3I3 W. JACKSON BLVD., DEFT. 5-C-3,

cHIcAGD

d

WOrKk @rs: tereiiar aroi

ung's big revisel No
14 wedn] cntalog 1a|:u.r. UP-TO-DATE

IBEAS for experis fmd nmateurs; SPECIAL
BARGAINE in rare woods, vencers, and
ALL kind=s of supplies. 1 a4 pagw l-—l:ﬂ of
rare wonda in mlor, Ot posted.  Sesd onl
10c to CRAFTSMAN WOOD SERVICE

2FID 5. Mary BL, Dept. A-21, Chicage, |r|.

—1 AUTO ENGINE SPEED CONTROL

GOVERNORS

— Give conatant upclcl to any make of
nuto or l.ruck mnir]ne regardless of load changes, when used
for power. Mo better governor can be made. Fully guaran-
tead. Complete, simple Instruetiona. Oil ring bearing 812,50,
Ball bearing £19.00. Montreal branch, 7548 Wiseman St

Freeciroulars, CANDEE, 129-33 Llewellyn St., Los Angeles
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Little Giant Three for Beginners
[(Continued from poge 157)
power amplifier and rectifier, making the
set equivalent to a 4-tuber. The dial is a
common broadeast type salvaged from an
old set, the pointer being operated by
means of a small wooden pulley cemented
to the tuning condenser shaft, and driven
with a “fishline” belt with a small take-up
spring. The dial arrangement is optional
and depends upon whatever the huilder
has on hand. A common flat dial plate may
be mounted directly over the shaft on the
front panel and a pointer knob used if pre-
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ferred. Any small permanent magnet dy-
namic speaker with a matching output
transformer may be used. This transform-
er can be mounted either on top of the base
near the speaker or directly on the speak-
er. Photos A, B, C and D show various
views of the completed set. The R.M.A.
color code chart is given as an aid to the
builder in identifying the values of stand-
ard fixed resistors and condensers. A de-
tailed list of the non-critical materials used
in the original model can be obtained from
Popular Mechanics Magazine radio de-
partment without charge, if desired.

To test the set, use a short indoor anten-
na for local stations, and a good outdoor
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antenna for distant stations. Line up the
set by tuning in a station at the high fre-
quency end of the band (with the retor
plates of the tuning condenser almost open)
then adjust the trimmers on the tuning
condenser sections Ci and C: for the
strongest signal from that station, making

slight adjustments of the trimmers and re-
tuning the station each time. If a whistle
occurs when tuning over the band, read-
just the trimmers until all signals are clear,
A No. 40 pilot light may be connected in
series with the tubes in the (white) lead
from Rs to Az, see Fig. 3, if desired. The
blueprint number is R-312,

“Breadboard” S-W Receiver

(Continued from poge 158)

tor. The tuning and regeneration contraol
condensers arve both 140 mmfd., A smaller
tuning condenser may be used but the fre-
quency coverage will be less. A larger tun-
ing condenser will erowd the stations. The
regeneration condenser may be larger by
50 percent, but the number of turns on the
tickler coil should be reduced in this case.

Either single or sectional type electro-
Iytic filter condensers may be used and
their voltage rating may be as low as 25
volts. A 5-section type with all sections
paralleled was used to obtain a total of 50
mfd. The tuning condenser locates the sta-
tion and the regeneration control adjusts
oscillation. The receiver must be oscillat-
ing to receive most code stations. To re-
move line voltage from exposed parts of
the set, polarize and mark the line cord plug
by means of a 110-volt lamp in a porecelain
screw-type socket with two 5-in. leads,
Touch one wire to the ground clip and the
other to the rotor plates of one of the vari-
able condensers. If the lamp lights, reverse
the plug in the wall socket.
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Raiding with the Rangers, 'cross country scouting,
front line dispatch riding...those are some of the
motorcycle jobs that call for red-blooded riders with
daring and courage, cool heads and resourcefulness,

In flashy, flexible performance on a dozen battla
fronts, Indian Motorcycles are backing up these
riders with all of Indian's famous power and speed
and sturdy dependability. The soldier who rides an
Indian knows there's no safer motoreycle built,

And you'll know it, too, when you ride the great
new Indians that will be yours for good times and
economical transportation after this war. In the
meantime, let your Indian dealer help keep your
present motorcycle in fighting trim . ..and ask him
ahout his reconditioned “buys".

INDIAN MOTOCYCLE COMPANY, SPRINGFIELD, MASS.

BUY WAR BONDS NOW
* % TO BUY AN INDIAN LATER * *
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$100 MONTHLY
FOR SICKNESS
AND ACCIDENTS

Plus Hospital Benefits—Pays Up
To $1,000 If Killed!

We have just issued a NEW sickness—accident
—hospital policy that costs as little as 3¢ a day!

It pays up to $100 a month for disability from
sickness or accident—and hospital benefits in addi-
tion!

It pays your beneficiary up to §1,000 if you are
killed.

And most important—It covers ALL accidents
from the wvery first day . . . ALL sickness from
the very first day, except those specifically excluded
in the policy. No waiting period of 7 or 14 days,
as so many policies require.

It has other benefits—you will see them all for
yourself when you send for a regular policy on
FREE inspection without obligation., You can
judge this important value for yourself!

Postal now is offering this protection, if desired, |

on a monthly payment plan of only $1.00 a month
—or on quarterly, semi-annual or annual pay-
ments.

BUT SEND NO MONEY. Write for policy
on free inspection. No agents will call—no medical
examination.

Don’t delay—nrite today! Send full name, ad-
dress, age, occupation, and name of beneficiary to

Postal Life & (_.;Lmn]u Insurance Company, 469
Postal L1Ee BUI]JJH; Kansas City, Mo.

MEAD®S
complete
ot iy = 1L
i:[ = YAK
Kt ansily

Hlsstrated
FREE
Circulars!

MEAD GLIDERS, 15 5. Hnrktt Dupt B-!L Chicago

ol Boubie iade Baddle b
UDED with your KI-TAK.
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WITTE Log Saws and Englnes have
gone 1o war—WITTE is pledged to
% wor prodoction untl]l victory
ol.  Afeer victory, WITTE
and Engines will agaln be
tomuke money for averyone.

Bervinl Americi

ny I.||.I.tl|

WITTE ENGINE WORKS

Mansas City, Misssuri

ur 70 yoeors.

LOC SAWS

WITTE logzaws,

POWERFUL VISION LONG RANGE

TELESCOPE 7.t $249

Postpaid or C.0.D,

Objects B00 yards sway appear as 1040 yambs .|:|._| |||I '| l!ll.l“ ﬂ I
mile! Telosedp chosnd 8 less Hu':l: I foot. Person 1

high to the naked eye. will appear 5 inches 'hlnltl'l ‘lﬂﬂﬂﬂl‘it‘lﬂ?
ground 33mm lens,  Handseme case included! Try for 20 days—if nob
Ralisfied return for full refund

Vogue Telescope Co., 1'1‘55 5. Halsted, Dept P-318, Chlcags.

PROTECT YOUR TOOLS

in s Geratper Chedt.  Froe Cotalog to tool-
makers and machinists
TRAILERAKLES HITCHES, AND PARTS
.T:..Irni--w.lL |;-1|.Ir“r |”|Ir=\. I|I I|I-|>. copEtaet
e P Complete house trailer biue
B |h =1 {m Write for free literature.
HAMHEH H!_ﬂ_w 'I'DCIL COMPANY, Dopt. 103, WAUSAU, WIS

GERSTHER TEIOL CHESTS
443 Calumhia 5. Dayton, Ohla
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STANLEY TDDLS

amplete
I|||||-= 1
Mow 14 Bets o choore: Trom

Divicion of The Stamley Works
3213 Eim Sk, Now Britain, Conmn,
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This Complere and Aurboritative Sook

ANSWERS your every welding

q“esflnn. "F'w IiI a.l:tuﬁ“r wsg it as
wide because
it"s ehucked fuII pf 'h‘lll]lblt last mimuate
welding iaformatisn, U put you
straight., n words and pletures,
EVERY welding operatian,

192 pages of Are Welding Lessons
This sne section is a goeld-mine within
ilsell, Shows studenl correct methods of
present day spplicatisns, Brings the
expert up-to-date. Yeiu can't affsrd 19
waite & day. so get your copy NOW!Q

Hﬁﬂﬂﬂl Bros., Box M-331 Troy, Ohio
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SharpShooting With '"Hand Irons’

{Continued from poge 37)

working on a new revolver that has far
greater range, hits harder, and is easier to
aim than the handguns now in use. Miller
is one of the gunsmiths leading in the de-
velopment of the new super high veloeity
bullets. Some of his high speed .22 caliber
rifle bullets do more damage at long range
than do Army rifles.

Miller is testing a .22 caliber revolver
bullet that has a muzzle velocity of around
3,000 feet per second, using a big charge of
powder in a short shell that is necked down
to hold the small .22 caliber bullet. Fired
from a revolver with a 6-inch barrel, the
bullet has an almost straight-line trajec-
tory for 100 yards and is eflective up to
ranges of around 200 vards, four times the
range of conventional revolvers, The usual
recoil or muzzle lift is almost entirely lack-
ing because of the light weight of the bul-
let. The bullet hits where it is pointed and
because of its high rotational speed has a
stopping power far in excess of ordinary
police handgun ammunition. Ordinary lead
slugs won't stand this veloeity, so the high
speed ammunition is jacketed.

Aside from being an improved weapon
for police and peace officers, such a re-
volver may be equipped with a telescope
and used in place of a rifle for hunting
game. A two-hand rest at a sitting posi-
tion makes the revolver about as steady as
arifle. Deer and other game are ordinarily
killed at ranges of from 100 to 200 yards,
well within the range of the high speed .22
revolver bullet. Not yet on the market,
the new type of bullet and gun are also
adaptable for riot gun use and for small
one-shot “personal protection” guns.

‘Many of the hair-raising stories that
have been told about the shooting exploits
of old frontiersmen are sheer fiction or, at
best, greatly exaggerated. New high speed
revolvers such as Miller's may make some
of theze old stories possible for the first
time, but not even such guns as these will
make possible the exploit that one old-
timer claimed he used to do. This quick-
draw artist claimed that in his prime he
could put five shots through the neck of a
bottle, pointed toward him from across the
road, so quickly that the last shot had en-
tered the neck hefore the first shot went
through the bottom of the bottle!
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ask ”'9 R ot e
boys from the Aleutians!

THE storm-swept roadsteads of the Aleu-
tians were never made for “happy land-
ings”. No placid harbors here, no capacious
wharves or rippling beaches! So, crashing
through gale-lashed breakers, the dories,
skiffs and work boats go . . . landing on
craggy coastlines . . . handling ton-by-ton the
precious cargoes of men and materials, food
and supplies, that must be safely ferried
from ships to shore.

It's a “destruction test” for small boats —
and for hundreds of rugged Evinrudes that
help drive them. At many a tough spot, a
few short weeks is long life for battered
boats . . . but salvaged motors drive on and
on . . . peacetime products proving their
stamina in grim and relentless wartime service,

Today, new Evinrudes are being built for only one
PUEPOSE . .« o 0 Belp win the war. When that need
15 past . . . and you're thinking of buying a new
motor again... just "ask the boys from the Aleutians™
— and from many another front! Ask shem what
they learned about motors, out there where the
going really gets tough!

EVINRUDE MOTORS

5009 North 27th Street
Milwaukee, Wisconsin

*] ;-_ kg Evinrnde Motort of Canada,
Pererbore, Canada

EVINRUDE

OUTBOARD

“ Every Wor Bond you buy helps speed
America's Victary. Then, goad fishing to youl
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The Longest Road in the World

(Continued from poge 31)

Are there sufficient supplies and service
facilities in South America for large-scale,
long-haul trucking? There is oil in Vene-
zuela, Colombia, Peru and Argentina; Ven-
ezuela is the second largest oil producer in
the world. There are large quantities of
asphalt in Venezuela and Peru for highway
building. There is rubber in Brazil, Colom-
bia, Ecuador, Peru and Venezuela,

South America has a population of ap-
proximately 90 million with a wast pool of
labar available to maintain a fleet of trucks
and thousands of miles of highway.

Materials vital to war production are
available in many parts of South America:
chromium, manganese, cocoanut shell char,
mieca, nickel, quartz erystal, quinine, rub-
ber, tin, tungsten, magnesite, graphite, dia-
monds, and vegetable oils. Long distance
overland transportation of these may be
several times as costly as peacetime ship-
ping, but the safety of lives, ships and car-
goes and the greater dependability of de-
livery during wartime might well justify
the higher eosts of trucking over the Pan
American Highway.

As a partial solution of the shipping bot-
tleneck, critical materials could be trucked
from Argentina and southern Brazil west-
ward to Chile and northward through Bo-
livia, Peru, Ecuador, Colombia and Vene-
zuela to seaports on the Caribbean Sea or
to the port of Buenaventura on the Pacific
coast of Colombia. From these “ports of
accumulation,” ships could take the short
cut across the Caribbean or the relatively
shorter and safer Pacific route to North
American ports with minimum exposure to
submarines. Another road will connect
Cali and Palmira, Colombia, on the Pan
American Highway, with Buenaventura,

Peru and Bolivia, too, are stepping up
auxiliary road construction. Nearing com-
pletion is a 350-mile highway which will

link Lima, Peru, with ils eastern empire
across the Andes, with a terminus at the
river port of Pucallpa on the Ucayali River.
From here river boats connect with Iquitos
at the head-waters of the Amazon, to which
3,000-ton steamers ply {rom the Atlantic
mouth of the Amazon, Thus a transconti-
nental Atlantic Ocean-Amazon River—
Pacific Ocean river-road artery may soon
traverse the widest part of South America.
Ships crossing the Gulf of Mexico and
Caribbean Sea from South American
“ports of aceumulation” eould be docked in
the United States at Houston, New Orleans,
Mobile, or other ports, or at Tampico or
Vera Cruz, Mexico, from which highways
and railways run to the United States.
Another alternate shipping route is from
the oil center and port of Talara, Peru, or
from Buenaventura, Colombia, up the Pa-
cific coast to Acapuleo, Mexico (whenee a
surfaced highway conneets with the Pan
American Highway at Mexico City) or the
ports of Mazatlan, Manzanillo and Salina
Cruz which are connected with the United
States by railways; or ships can sail di-
rectly to United States west coast ports,
Our “Burma Road” linking the Ameri-
cas is close to realization, The few remain-
ing gaps are rapidly being closed. They
can be, and quickly, if we can build a wil-
derness road to Alaska in eight months.
Every mile of highway built and used now
may save lives, ships and vital cargoes. De-
velopment of the Pan American Highway
as the “Lifeline of the Americas” will prove
of inestimable value in maintaining a con-
tinuous flow of materials to United States
war industries and a return flow of essen-
tial goods to the other Americas. Tt would
be a lifesaving artery if the Panama Canal
were damaged. And it would remain as
visible evidence and perpetual nourish-
ment for our “Good Neighbor” policy.

Saving the Air Force “Rejects”
{Continued from page 77)

Dr, Stmng continues:?

“The young men that we are putting into
the air services today have lived their lives
in an atmospherie pressure of between 14
and 15 pounds to the square inch. We are
going to require that they operate efficient-
ly under an atmospheric pressure of per-
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haps 3% pounds to the square inch. Some

of these men have been out in tempera-

tures of 30 degrees below zero a few hours

at a time, but we must think of them oper-

ating efficiently a high-powered airplane at

50 degrees, and more, below zero,
(Continved to poge 178)
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Al popolar fmodels, eanves covered. Light, swift, safa,
strong and durable, y eolor combinationg,
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THOMPSON BOATS HAVE FULL tsnﬁrﬂ'/
SPRAY RAILS. KEEF PASSENGERS PER- | .
FECTLY DRY AT HIGH SPEEDS 4

SEVEN MOST POPULAR £

SAIL BOATS X

12 ft. OLYMPIC . . $160 o
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BE FAIR TO YOUR HAIR Wunc berec
locking hair? Embarrassed by falling dandruff,
itching scalp? Then oy VITABRUSH, new electric
riven scalp brush that gives your scaf;: a vigorous
and invigorating “workout'™ 1n just three minpees
of fun, Cleans scalp. Stimulates blood supply.
Restful. Pleasant, Write soday for complete in-
formarion and satisfaction‘guaranteed offer.
Hershey Mfg. Co. 161 South La Salle St., Chicago

HOW TO RUN A METAL
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rtand the modern ©
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MACHINE CO., Ine
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HOW T0 CHOOSE

A GLUE

Dot think that there is any one glue that does
all gluing jobs. Here are two simple rules to follow,

m USE CASEIN BLUE: For all interior

orprotected 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 GLUE: 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
well-fitcted 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.
10¢ to 65¢ at hardware stores.

CASCAMITE Powdered Resin Glue

Meets Army and Navy specifica- |
tions for life floats, truck bodies,
other field equipment. Mixes in-
stantly in cold water, 10¢ to 85¢
at hardware stores.

FRE GLUING GUIDE AND

4 ¥

CASCAMIE

RAETIC apHESAT

PROJECT BOOKLE

CASEIN COMPANY OF AMERICA, Dept. PM-343
350 Madison Avenue, New York, M. Y.

Send me the liceratore checked.

GLUING GUIDE", Complete directions for both glues,
Dﬂ'\'chD hnme“-‘-.,kshn‘:.,m}gl_f;‘“ L or both glues

“CASCO PROJECTS, Describes 24 furniture projects
by famous American designers. How to get free plans,

O "CASCAMITE WATER PROJECTS™. Describes 12 new
;l;r-;:-ir alud water projects by Wm. F, Crosby. How to get
roc plans,

A e e st e o e e

ADDRENS - e
=—————Ufave 2¢{ —Stick coupon on penny postoand =ee————
i Say you sgaw it in Popuwlar Mechanical!
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AMAZING NEW DISCOVERY FOR

WOODWORKERS

MIRACULOUS new dismverE in electro~chemistry

now opens up untold possibilities for the home
eraftsman . . . Metalized Wood! By an easy, simple
three-step process, you can now permanently protect
and artistically beautify any and every wood object with
a heavy lifetime covering of actual metal. Copperelad
Ashtrays, Burnished-Gold Cigarette Boxes, Antigqued-
Bronze Book Ends, Gleaming Silver Airplane and Ship
Models are but a few examples—erery one @ genuine
work of arl, a masterpiece in metal-and-wood you'll be
proud to show your family, relatives and friends!

UNLIMITED DECORATIVE PﬂSSIBIlITIES'
Solid Surfaces, Beautiful Inlay Effects =

MNothing you've seen or ever tried compares with this!
¥ means of an altogether new elecirolylic method of
applying and binding metal to wood, you can achieve
remarkable results the very first time . . . A Laver of
Metal So Strong You Can Machine Budl It If De-
sired! Rich Bumished Effects, Dull Satin Contrasts
Gleaming Silver and Gold Overlays of Initials, Flower:
Deezigns, on Fine Filigree Work and Intrieate Carving.

COMPLETE INSTRUCTIONS SENT FREE!
Here is a fascinating eﬂ:amtime hobby that can be prof-
itable as well. Just think! . ., At a cost of a few cents
you can transform an ordinary box into a Jewel

that would sell in stores for as much as five dollars! So
why not be first in your neighborhood ? Don't delay!
WRITE TODAY FOR FREE INSTRUCTIONS!

WARNER RESEARCH LABORATORIES, Dept. W-3
215 W. OHIO STREET « CHICAGO, ILLINOIS

U. 5. ARMY YEHICLES
GD ANYWHERE

ETREAMLINE
COMPASSES

arg amaong the re-
lable guides used
on these meclanhied
unkis, which maat all 3
i Fumilnn pnd troverse the most difficolt ferrain
MT: itnry requirements hove stopped the manufactore of
Hull Compasses for civilians for the doration,

MHULL MANUFACTURING CO., P. 0. Box 248-D3, Warren, Ohlo
e P T e T T e e P T R Y e e T e T S I PR IVt

Make Belis, Purses,
Gloves—many use-

ful things with
leather. Easy to HEADQUARTERS

assemble. Prompt shipments. Send
10 eents for lG-page catalog. Write today.
J. C. LARSON & CO.
180 Mo. Wacker Drive, Dept. 180-D, Chicago, 1.

Many small parts ean be formed without
dica, to duplicated securscy of 001"
with IM-ACRO  Precigion  Machines—
Benders, Hrakes, Shenrs==snving Mun
Hours and Critical Materials. Ask for oot
alog, “"Metul Duplicating Without [Hes™ on
your business lIetterhend., or indicote §f
employed in War production.

OHEIL-IRWIN MFG, £0 231, 8t Ave. S ot
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“All of us on the earth’s surface are mov-
ing through space at the rate of a little
more than 12 miles per second. This has
no effect upon us because the atmosphere
is moving at that rate with us. Perhaps a
number of aviation candidates have trav-
eled in automobiles for a short period of
time at 80, 90 or 100 miles an hour. One
has to think of these things to get a rough
idea of what may happen when, in an air-
plane, the candidate assumes a speed of
300 to 400 miles per hour, perhaps more,
at atmospherie pressures ranging from
14 to 314 pounds per square inch.

“The effect of high-velocity diving and
the centrifugal force of high-speed turns in
airplanes have caused many crashes in all
countries. One need not be a specialist in
medicine to realize how important it is that
we maintain the highest physical standard
in the young manpower for this work."

Often a candidate fails for no other rea-
son than that he is afraid he will not pass
the examinations. This fear may have such
a disturbing effect on blood pressure and
heart action that the subject may be un-
able to pass a routine physical test. In a
case like this, psychoanalysis might be
worthwhile, to permit the candidate to
voice, and thus rid himself to a large ex-
tent, of the subconscious fear.

With the need for fighting pilots so great,
and the necessity for maintaining high
physical standards so important, the foun-
dation’s task of salvaging men for the air
services assumes real significance.

Air Depots on Wheels
{Coantinued fram page &3)

ert, jungle and Arctic, a half-track truck
which can negotiate heavy going through
sand or mud, must be used. All air force
vehicles carrying gasoline for the air forces
are eqguipped with gasoline segregators
which eliminate water from the fuel

A lifesaving unit is the flight operations
trailer which has mechanical devices that
make it safe from gas attack. This trailer
provides all the principal facilities found
in any airport operations office.

Using all this equipment in more than a
score of combat areas are Air Depot
Groups and Air Service Groups, mainte-
nance and supply units which ecan move
whenever a combat unit shifts its position.
The Air Depot Group performs the heavier

POPULAR MECHANICS



repairs, hence is equipped with a vast as-
sortment of wvehicles and machines that
form an air base several miles behind the
combat unit. Between depot group and
combat unit is a service group equipped to
perform repairs of less serious nature,

At the outset of World War II, it became
obvious that the increased speed of mod-
ern aireraft and ground wvehicles must be
matched with increased speed in supply
and maintenance units. In the early stages,
the United Nations placed large stocks of
supplies at large bases., In some instances,
these stocks were destroyed by the enemy.
Since operations now are worldwide it was
deemed necessary to organize many small-
er concentrations of supplies operated by
mobile units. With the idea that these
units would have the four purposes of sup-
ply, maintenance, repair and salvage, the
name of “Air Depot Groups” was selected.

Many depot groups are in the field and
in training. Each is complete, being com-
parable to an infantry regiment, and ready
to see service in isolated areas at consid-
erahle distances from major bases.

After a period of initial training at one
of the big air depots, the group is moved
out to a “Staging Area,” where training is
continued under what approximates con-
ditions in the theater of operations. It is
contemplated that this stage of training
will include the repair of airplanes and
engines of different types with the block
testing and actual flight testing of the re-
paired airplane. Many non-commissioned
officer ratings are offered in the depot
groups. In the training process the group
receives some 20 percent of the instruction
in military subjects and 80 percent on tech-
nical subjeets. “Graduation” results in a
highly organized “machine shop” erew of
over 1,000 officers and men,

Even newer than the Air Depot Group is
the Air Service Group, which operates
close behind the flving unit in the field.
This group is charged with servicing air-
craft, fueling, and making light repairs.
The mobile base carries supplies for sev-
eral service groups and each group is
equipped to serve several flying units,

Without its transportation system, the
Air Corps would be ineffective, lacking
any maintenance and repair service. A vie-
torious air foree is a co-ordinated machine
of men and equipment. The machines keep
rolling to keep the airplanes flying.

MARCH, 1943
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Endorses Snap-on Tools

What is the secret of the amazing safety records

established by America's great airlines? One answer

is ... high standards of maintenance! That calls for
an army of skilled mechanics equipped with fine

tools. And in every major airline executives re-
sponsible for maintenance recommend Sunap-on tools,

Says Carl J. Brock, Suferintendent
of Maintenance for famed Delta
F o= Airlines “I have been using Snap-on
| ; tools personally for over 20 years,
b and that alone indicates my high
regard for these produces.” A
Charles E. Bradley, Superintendent
of Delta’s engine l]\'trﬁuul depart-
Corl J. Breck  ment, "I have been using Snap-on
tools since 1929 . . . in our exacting
work of over-hauling air-craft engines
quickly and efficiently, there can be
no excuses. We use highly skilled
mechanics, the best materials, and, of
course, Snap-on tools.”

13\
Not only in every branch of Ameri- "-" -
ca's gigantic aviation industry, but in € E. Brodiey
every industry where fine tools contribute to Pro-
duction-for-Victory, Snap-on tools are belping beat
the promise!

SNAP-ON TOOLS CORPORATION
8062-B 28th Avenue, Kenosha, Wisconsin
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AQUELLA STOPS SEEPAGE

of WATER 1(Aouzcs seacs yoe

=111
. .= With AQUELLA, the
New Waterproofing Paint!
PREVENTS COSTLY REPAIRS.

AQUELLA applied to concrete walls of basements and brick walls
of houses subject Lo water infiltration, dampness or moistare, due
to rain or other ceuses, renders them WATERPROOF . . . be-
comes A permanent part of the wall surface. The surface to
which AQUELLA has been applied is smooth and unifoerm, NO
BLISTERING! N0 PEELING! NO FLAKING! The wall can be
washed repeatedly ond will become harder with each washing.
This new special paint also seals walls of tunnels, mines, under-
proand workshopa and storerooms, ete., as well os walls subject
to steam, fumes or high hamidity. AQUELLA is a white powder
simply prepared by diluting with water and can be applied hy
moyone. Color is casily added. DON'T DELAY! ORDER DAYE
Your trial package for 345 gollon {obout 4 1ba.d of AQUELLA

1‘.“25:3:“.‘.."."..‘_““_“'_11‘1“’.:'2‘:’. LA R o —

MDDERN WATERPROOFING PAINT CO., Dept. PM-1
1270 Sixth Avenue, Rockefelier Center, Hew York, M. Y.
Eluﬂ:esfnglmc a trin] package of Aquelln for $1.25 plus pEostage, I

cane print.
i 11 N R A R I‘
AAAroBRE . s sacaim i i e hra e e E e R R E I
| City State H

NO EXPERIENCE NEEDED! )

Greater opportunity than ever! With few
new lnwnrmowers available this year, serv-
jeing of old mowers becomes more impor-
tant than ever. Sharpening and servicing
lawnmowers ia | ]
highly profit-
able fnll or spare
time worl. Al
you do is set
mower in
Ideal Shorpener;
make a few simple ad-
justments — the Ideal
sharpans ony mowaer to
perfect edge in 16 o
20 minutes. Usunl
eharge $1 to £1.650 for
evary johbl Customers
tell their friends. Ro-
member, NO EXPERI-
ENCE NECESSARY!

Send for FREE PLAN BOOK—»

FREE Zd.pageo Plan Book shows you how
to get plenty of jobs==how to ““open uap
shop™ n your own basement or EATREE.
Profits for sither part or full time, START
NOW when demond for SERVICE is
greatest In years|

THE FATE-ROOT-HEATH COMPANY

1343 BELL STREET ® PLYMOUTH, OHIO
B e ARl S el i T R i e cndp P it
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Jungle Mechanics

{Continued from page 71)

hide behind the nearest tree. The rhino
can't rely much on its eyesight, but its
sense of smell is acute. Infuriated by the
human smell, the rhino drives toward
Matata's contraption. With its terrific
horn, it jabs upwards against the network.
But, instead of being thrust up through
space, the network falls limply upon the
rhino’s head, sticks to it, envelops its eyes,
nose and ears. Maddened, the beast hurls
itzelf against the nearest tree. But Matata
has run behind another irunk, and from
there lets out a shrill ery. The rhino turns,
charges again, hears a cry from another
direction, whirls, makes a new attack,

The perilous game continues. But Matata
iz light and agile and experienced. The
brute is led on and on, with terrific impact
knocks itself against one trunk after an-
other. Its energies become spent. Finally,
exhausted, the rhino makes a supreme ef-
fort, hurls itself against one more tree,
reels, crashes to the ground and can be
speedily finished by a stab of the knife,
through one of the few soft spots not pro-
tected by the rhino's armor.

Matata’s native cunning, the knowledge
he has inherited from his forefathers, the
inventive talent upon which he must rely
to survive, have triumphed once more,

Fighting the baboons is different. They
come by hundreds, storm a granary, gorge
themselves. One can catch or kill a few,
but they are too numerous to make any
difference.

But the Wambas are not easily stumped.
They have noticed that the one and only
thing which can rout baboons in panic is
a snake, So they kill the biggest snake
they ean find. They trap a baboon and a
dozen men hold down the snarling beast.
Before it knows what's happening, the
head of the snake is fastened to its tail.

At a word, all the men let go. The ba-
boon leaps away; the snake, naturally, fol-
lows. The baboon runs frantically, climhbs
a tree, swings from branch to branch, but
the snake never lets go. The baboon rushes
toward his tribe, sereams for help, and at
sight of the snake all the other baboons
flee in terror. The chase becomes a race,
and before it ends the tribe of baboons is
far away, never to return to the place
where such extraordinary snakes grow,
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KRW ARBOR

MOMEY—DO BETTER

work in the end.

KRW Bench Type Arbor
Presses, 3 sizes

No. 87-FP % Ton, $13.25*
No, 37-0 1 Ton. $23.00%
No. 37-M 4 Ton, $45.00*
"Pricen F. ., Arende, N, ¥.
Slizhtly higher west of Rockics,

Binnd [lusirpyed oxtra,

K. R. WILSON,

MEEDED IMN EYERY SHOP—SAVE TIME AND

No shop iz complete without & amall arbor press. Press-
ing and squeezing operations can
faster on & EKRW Arbor FPress, Eim.r

sledge hammer methods—they generally deliver spolled
ERW Factory-To-You Prices give
you greater value for your money.

17 Lock St.,

Builders of Shop Equtpm'nt for Ford

BENCH TYPE AND
PRESSES °"FiSualiiic
WORK, QUICKER.

be done better and
uging wvise and

Order today.

ERW Hydraulic
Presses are built
in 23, 60 and T3
ton Bizes. Prices
start at F108.00*

BUFFALO, N. Y.
Dealers Since 1916

E REAL ENGINE VALUE

4 The . H. . is a miniature gasoline engine
thet really operntes. Ower 15000 sold in
the last year. Now is your chanee to buy
the New Imiproeed 1943 model for $9.95.
Absolutely complete with eoll, condenser, plug,
imstrictions, ete, Fully bonch tested and rewdy
1o run, For boats, planes, mbdget curs, ete, Send
only §1.—Skipped Collect . O, I, same day.
Send for FREE circubar or 8¢ for Jumbe cato-
log af kundreds of plane, boal and hobly tems,

GHO MOTORS, Dept. BYX, 40 East 21 5t, New York, N. ¥.

RIPING TOOL / ONLY
PAINT STRIP LY

T it! Seo tho Aldded Bocuty Y |

'm.u. this MNEW TOOL (mod 6 brosh) oeeryona ean mow Jn..-I
||I wirlEl o

Pines with paint Used on Sulos,
E‘l'? Fimlr.r Ili Cralzman Should Own One

muulmuuullnnllumhn-_nll
ny.  Uew it. 1T you nr\elaut

As sasy (0 use
potkened ¢ g o Pl SR
ot yom hasn sldnd shareates
tool

as a pencil

Jr W ¥OUP Work. Teturm wa'll
Nfuh :.'-:-ur umw:r mptly.
vz Writs for Blrralyrs, e,
WEHDEI.L MFG. CO.
I M. Rabland Awe. Chicage, 1.

INEW Grinding Attachment

For 8% to 16" Metal Lathes, Build it Yourself.

Al last, m precision grinder within your- means  You e
/3 by fMnishing our ssmi-machined csstings, o your own
shaading
Oxinds

Iaika.” HUKDN haindles both dnfermal mnd
Aecamecies w0 RIS, Airror fmish sasdy
salovn, rislens, Dushisgs, skafla, hlurﬂwmlt. enle

Pidbdre, HElCag fulars Joeed  eeceniric -'.-1
hh;:mpullk- seares of oaher wems, for be orks P HTMLH
Eaching -M- Wrlke for B IRKK Illull-ﬂind folder 5 Casiings
mnd peess 1k pesentary gems. Mosies your isthe Only S'El“

Huron I'lluhlm & Toal n:,, Dept. B, Yale, Mich.

BURN YOoLR NMAME ON TOODLS
WITH THE

ARKOGRAF

oLS FRGH TH El-"r

AUTOMATIC GRIP
EEHEWDH IVERS &

£
Ly spring actio
of way =
t

BE EXCHANGE 5T, ROCHESTER, W. Y.

Ho More Damage from Condensati 5 H Pi
Water Softeners, Tanks, w-ll:, C:H:nﬂg; :“E'n ..I':ie I:Ir::l

S'IJ'RE cunﬂ'—Th[a sensational

ND_!_'HF plastic cork coating prevents condensation

| drip from metal, conerete, brick, wood, plas-
tar or composition surfaces. Permanently protects metal
agninst rust and corrosion, thus prolonging life of pipes,
tanks, ete. Forma a Muiil‘.um-ph:luf. insulation type coat-
ing. Apply with brush, trowel or spray.

Stucco-like finigh requires no maintenance and can be
painted any color. A gullon covers sbout 30 feet of 17
0.1, pipe. GComes in 1, 5 and 55 gallon drums.

Gel @t Hardware, Plumbing, Mill Supply Dealers orF aepd
£1.00 for 1 gal. prepaid. Write for Frée Handbosok.

1 W, 522 Burech 5t., Kankakee, I

MORTELL cO.,

Falls Trae—-ﬂuts Ln
Fita Irf"ar ma.rnmskr-nﬂ' ral%un;
rive thru gear uetion. im. stroke, f
10-ga. blade, Economical, a.awstupmﬂt f.’.';ﬁ,'i;':.‘('..'::'
OTTAWA MFG. CO., 1927 Forest Avenue, OTTAWA, KANSAS

Get this Handy O[RIMI T E

Ohms Law Calculator!

Figures Ohms, Watts,
Volts, Amperes—

Quickly, Easily!

(thm'a

Bolves any
Law Problem with
one - sefting of tha
slide,  HReguires no
slide rule knowledge.
All wnlues nre direct
reading. Secoales on two sides
eover the range of currents, resists
ences, DHiILlages and voltages Mmmﬂrih iised in
Radias and Electrieal Work., Slze 414" = 0¥,

Send only 10c In coln fto cover cost of handling.

OHMITE MFG. CO., 4330 Flosrnoy St, Chicago, IIL
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OUR reputation as o sportsman will be saofe
when you get this 100 poge book, ram-jam full
of hitherto unpublished secret methods for cram-
ming your creel and garnishing your game bag.
Mo time worn tripe, but swell new success secrets,

_—— e e o == —

W [ HODGMAN RUBBER CO.

fr.1
ﬂdﬂﬂ' j]’;"l Address. ..............occoovvvverninn,
T0P7"" |

Dept. P, Framingham, Massachusetts

o~ |
ﬂ[ Here's my dime. Send me "Secrefs",

HE“E'R your opportunity to
enrn your choice of over
anl sweall !rl]:!l.-.it. And beszides
carping wmll the prizes you
want, you can make MONEY.
Don't wait! Begin plling up
cash profits right away. It's
easy! All you need to do is
deliver Colller's Magazine (one
af the most popular weeklies
In America) to regular ‘cus-
tomers whom you oblain in

vour neighborhood., Will not
interfere  with school.  Mall
the coupon today and we'll

start you.

GET THESE PRIZES WITHOUT COST

The Crowell-Colller Publishing GCo.
Springfleld, Ohlo
Denr Jim: Stort me earning MONEY and PRIZES.

ADDBEBB . .o vov v rariaiat e £ A
| e
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The Battle of Brains

(Continued from page 5)
pounds; previous machines of equal power
were two stories tall.

One apparently minor, but tremendous-
ly important step achieved by this com-
pany was the substitution of plastic fuses
for trench mortars, which saves a pound of
bar aluminum every time a mortar is fired.

One accomplishment of General Electric
was the reconditioning of the propulsion
apparatus of the submarine Squalus, which
sank off New England. Raised after 16
weeks under 240 feet of water, the sub has
joined the Pacific Fleet, and under the new
name of the U.S.5. Sailfish, has torpedoed
and sunk a Japanese warship.

Explosive rivets engineered by Du Pont
are performing guick repairs on damaged
planes; Mareng cells, rubber tanks engi-
neered by United States Rubber Company,
are turning ordinary freight cars into lig-
uid carriers.

Other miracles of engineering are being
condueted in the reclamation of metals and
the development of new ones, in building
construction, in straightening out kinks in
assembly lines, in the production of new
and more deadly weapons. If you get some
pleasant surprise in the trend of this war
during 1943, much of the credit will be due
to the engineers who are fighting a valiant
battle of brains.

The Army’s Giant "'Five-by-Five”
(Continued from page 13)

The entire project, including grading and
roads, cost about $70,000,000—enough to
build a battleship.

One interesting section contains the spe-
cial suites of Secretary of War Stimson and
the General Staff. Here are fine offices,
dining rooms, kitchen, sleeping quarters
and the only passenger elevator in the
building,

Already the public is asking what use
will be made of the building after the war.
It's anybody’s guess, but those best in-
formed believe it will continue to serve as
a federal office building and possible store-
house of archives. Right now the Pentagon
architects will admit only one fault in the
building—it isn’t big enough. Vast as it is,
the War Department cannot squeeze all of
its workers under the green slate roof of
the Pentagon.
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BUILD THE BIGGEST $1.00 PLANE IN U.s.

New, Redesigned 7-Ft. Super CONDOR Soaring Glider

Bironger, longer Mights, more greceful lines, construction simplifed.
Eazler thap cver to build. Soars for boors, Kit VE-G0LD._.., -

Send 5¢
for Cataleg

(none free)

#-Ft. Cleveland Eaglet

Unusually gowdl model of a secomdary
iype glider. Potierned after
"iahy Bowlus'™. Easlly builn sn:
H.ll. VE-GOLIE, 0ol¥:ssgannnrs

Be Sure to Build These Six Mew Big 3-Foot Famous War Models

Kit TT4—Messerschmitt ME-109 ; Kit TT6—Bell Airacobra
P-29; Kit TT7—"Curtiss P=40 “Warhawk™ ; Kit TEG—F-i5

i T ot "Ligh.l:ninE“ ;'i‘(it T;E—Hnwknr *Hur-
Fieane" ¢ it Tol—P-51
ﬂ"lll"l'r can't supply you, m “Mustang Each only sl'sn

i Enel 1 ut b
on wf.;.ﬁ:“m less than $1.00, | CLEVELAND MODEL & SUPPLY C€O., INC., 4508C25 Lorain Ave., Cloveland, Ohio

FREE! HOW TO MODERNIZE

WITH LOW COST POWER TOOLS AGENTS!

Glass Enclosed
Fluorescent
Fixture
with Two
14 Watt Lamps

Make big money selling this
aturdy h]ias Encloped 2-light l-i Glﬂi$ EI'ICIH'SEd

wittt ]'lu:iti_fﬂ-l:el'::;- Pleture. ‘q(_.'i. I- Filml‘ﬂ sells
Ballasts, Hygrade Lampa. Nicely
G R A I H packed. This will be the last lot for $9.5ﬂ

“for the Duration.” Ewery sale RE‘I:I“
pute #4.65 in your pocket.
Finest wvalee in our history!
HURRY ! We pay Transportas

95 tion on all ordeérs for FOUR or

Mo dyes—MNo druggs—Halr grew out In Matural s more fixtures! Sent C.0.01.

rji:!-j.ci SAWS « JOINTERS » LATHES » BAND SAWS

Caler In almost nine out of ten test cases juskt F‘Nﬂu\’ Ent;'su
taking ona tablat Calel Pantothenate Witamin i
vach day. ki AGENTS
Why pay $3.60 to 25.00 for the famous “'Gray Halr ¥iwamin™? Moke moey sclling  Fluorescent
SEND NO MOMEY. Just send name ond oddress, We will ship 100 Lamps, = 13-20-30 watt High §fe D_ﬂ“ H“"’
10:mg,. tablets (100 days' supplyd peouine sandard quality Caleiam Fynis Hinoco e Dincttes—Small
Fantothonaie Vitamin o000, for 51,85 plus fow cenls jsosfage. Guar- A0 WLt LAIPH v s e v enna e ﬁa‘ —
antesd same guality =ms used In Mationn]l Tesis aF moency btk 1N WHITE OR DATLIGIT SEEFES—KI'““EJH'
LILEE PROD. CO., 2017 5. Michigan Ave., Dept. 83, Chicago, 1L ki sent C.0.D. n“fﬂs ete

) .

The RONLITE CO., ®5* 100 Fifth Ave., N.Y. City

WRITE FOR FREE BOOK showing how
armless mechanics, office workers, farm-
#ra, carpenters, laborers hold reguolar lﬂﬂ'l{
jobn; how they feed, shave, dress themselves,
pick up large and small objecte, carry grips, eto.
with the WORLD RENOWINNED l.r’a.li"-T'.S ARTIF1-
blﬁTf AHM Hnlmbthtﬂtmn by CARNES LEGS too.

EE—advise whether interested
in ]1.5: or arm—ng obligation, send for it now.

CA.I!NEE ARTIFICIAL LIME CORP.
padirs dod Rigriaratatinns Dnegokns
208-C EII! 12tk Kansas Clty, Mo.

F Beads get i
J'r_-|||.-

(1

WIT'I‘E EHCINE WORKS
L7473 Qakland Avao,, Kaneas City, Mo,

WITTE """

DIESELECTRIC

& & b lPLAHTE

Beautifully Styled-Low Prices!
thadr mamberdhin.
and geid

NEW PRODUCTS WANTED

@ COMPLETE MANUFACTURING FACILITIES

& COMPETENT SALES ORGANIZATION

# POST WAR HOUSEHOLD APPLIANCES PREFERRED
QUALITY HARDWARE AND MACHINE CORPORATION
RESEARCH LABDHATORY ——————ee————
5849 MNORTH RAVENSWOOD AVENUE, CHICAGO, ILLINDIS The FOLEY

¥55% GRANDFATHER CLOCK NOW ey [CT O RY

for Simpls SHOPF TESTED COPYRICHTED BLUEFRINT. Mavy, Alr Foree,
Tﬂﬂmﬂtml#ﬂ.‘d =i-Kul wayasthgusinde bave. BIME Erines F‘LIH\- bhandreds of War 'Foll:“j' filedl maws dncrease  sawieg  prodoction
slaiy ple "HOW " Book pricing many fine brass weight, Westm| and mandaiaes 5060 to 409% in plonis, mills, factories. This
b, b levse movemesls shows nime Banuliful [F] lr.lnd- turing  planis, OME machvlne Ales circular, band and hanad saws
ppns, Waild mow. Ave bd m[. Freare. Sawe hall. HURRY¥I1 better than the baest kand Alers. The Foley saves
CHIME CLOCH C0O. Blég. 74 Guitlsnbers. e fling time, =aves files and reduces saw Drealkage.  Ask for lideraiure
on husiness letternend or elee give company's name amd your posilion.
Say you saw it in Popular Mechanica! FOLEY MFG. CO0.. 216-3 Foley Bidg., Minneapolis, Minn,
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from

Youngster

to Soldier |
Keeping ’em Fit in CAMPS
Wherever facilities permit—in Camps—en
Battleships, Carriers or in foreign lands,
"CHICAGO" Roller Skates are keeping our

Soldiers—>5ailors and Marines happy and healthy.

NGsar ||

For the duration "CHICAGO'" Roller Skates are
serving the war effort and we're proud of it. 5o
until MEW and BETTER "CHICAGO' Roller
Skates are made whan jt's over—over there, give
your skates the beit of care and oil rEl;rJ|a.r|5|1
Sidewalk—Rink—Doncing—Trick
and Professional Roller Skotes

CHICAGO ROLLER SKATE CO.

Winner of WORLD'S Records for over 40 years

ONAN ELECTRIC PLANTS

ALTERNATING AND DIRECT CURRENT

Uaed by ILE. ARMY, NAVY, and MARINES
1 oll World Fronts for HOSPITALS, COM-
MUNICATION, LIGHTING and
EMERGENCY ELECTRIO POWER.
MANY MODELS from 350 to
35,000 Watis
Any Voltage——fny Fr’uquum.';--r
A.C. or B.C.
WRITE Fok DETAILS

D. W. ONAN & SONS

107TE Royalsten Ave,, Minndapolis, Minm,

4414 WEST LAKE STREET CHICAGOD, ILLINDIS
500 Questions 12 3 zﬁ:ﬁ
BEES and Answers.. , FOR
Zend for new 104-page book #3500 Answers to Bee il AGENTS
Seusene Iwnses o o seinos B | ot E’I'..TI e

ing, ete., classified with over B00 references, the
ideal book to help any beekeeper get more from
his bees. Write today, ONLY 50 Cents Postpaid.

Also 6 momths” subscription to G4-page monthly
fllustrated magazine, *'Gleanings in Bee Culture.”
FOR ONLY 25e. (Oer good to new readers in

Tnited States, only.)
Price list on bee suppliea FREE.

The A. I. Root Co., Box 50, Medina, O.

Buohebs of Ripe

TOMATOES
ONE VINE

2 or 3 vines will produce enotigh
tomatoes for the average family.

New BURGESS CLIMEING

TRIR--CROP

TOMATO rapidly grows to a
height of 10 to 18 feet, Grow
<5 on trellis, side of house or barn
 or as a bush in garden. Beantiful
,ﬁ crimson, solid, meaty fruits of
best qua]tt:r. some welghing

over 2 lbe, each. The most pro-
ductive of all tamatoes. Trial
packet 10¢—3 for 25, postpaid.
CASH PRIZE CONTEST
Send for FREE Garden Book
givingiulldetailsabout CASH
PRIZES to growers of this
waonderiul tomato,

BURGESS SEED & PLANT CO.
217 C.T., GALESBURGC. MICH.

Say wou sew it in Popular Mechanics!
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MASON & F'AHHIEH
Dept. D, Halamiros,

S and Peapy -Pal”
‘DU l.l..l.." GARDEN TRACTORS

® 1 to @ H. P, Circulars on reguest. War limits producs
tlen o « « We have repairs for all SHAW tractors sold in
our &9 yeurs in business. Write us for your needs.

YOU CAN BUILD YOUR OWN,
GARDEN TRACTOR .00 wringn our

plans, postpaid, telling how to build & garden

\ 1 s, frame

chin.  Wo 5'.I|‘:|||"-
No. Murdick Hireer,

tragtor  (Chiefly by welding and bolting up

serap steeld, for culblvating, light plowing, etc. HP

SHAW MFG. CO., 4503 Front St., 'ﬂlll!.l.l.f!

EEB-G Mo. 4th Bt.. Columbui, O.: SR12-G lIlJuru:lIll Ava &:uw LA
WANT a rmenent buasi-
mess  profession of your
own? Then BECOME A
FOOT CORRECTIONIST.
Enrnings in thia greatly
needed profession run as

high ns E60-3100 weekly after a fow weeks home traininge
.",' "medical or chiropody—no further capital needed, no goods
to buv, 47th year., Write for free booklet.

Stephenson System of Foot Correction

28 Hack Eay. Bowton, Mass.

Wonder-Tone NOISE ELIMINATOR

Jurk pitach U ¥our rsdio (Iong, BloTt wave)
sivd enjoy reception free froas distractiog
nalsen, Send-No-Maner Pay Fostman 80c plus
poslage or somd B0c and we'll send postpaid. e
Weturn b § days for refund if not delighied, 9

WONDER-TONE COMPART, Ded. 26, T0TA N, Clark 3., Chicags fil,

DIRECT TO YOU 5§
.E-enulna beantiful ROCHDALE
Monuments, Markers., Satisfaction E}-:“Hi"’
or Maney Back. Free lettering. Frea
eatnlog, L"fehht pald. Compare our
Rockdale Monument Co. Dept, 725,

.
ik

POPULAR MECHANICS _



SFECIAL
COMBINATION OFFER

Hlide Rule and Inetrection Book; Pockel Caleulator for ll].l‘.l11IE l1l‘|
subirneting up to UEMREIE; 67 Transpacent Prolcactor and

Matle rradaated 0 eens ﬁLL 3 fﬂl’ n'm l:ﬂsll 51, 'I-l:I F‘ur;l'l'ﬁl

Enables you to do difficult caleus
lations instantly without paper or pencil—multi=
plying, proporiions, division, extrocting roots, ote.  Acduratae,
white rompogition face. Has standored A, B, O, D, CIond K scales.
For complete outiit, including allde rule, 28-page ilustrated in-
girucilon book, Carrying case, send nﬂ-c {a0c Forelgn ). Muiled

postpald. Satisfaction gearanteed or money ﬂ:ﬂl&r "n“ﬂ

refended, {See Special Combination Offer)

HEWIG CO., Box 143-K, Grand Central Annex, New York City

END DAMP AIR
WITH “DRI-AIR"

New DRI-ATR Chemical draws excess mois-
ture from air in damp basements, PRO-
TECTZ TOOLS and machinery ngninst
RUST, mold, mildew, Complete outfit,
DHRI-ATR  Unit and 10 Ibs.  DRI-AIH
bl Powder, 35,60 f.o.b, Chicago. Order now!
|y DEALERS WRITE TODAY! TAMMS SILICA
¥ COMPANY, 228 N.LaSalle 5t., Chicago, .

p— —
413 Pages
Profusely Illustrated

FIVE ACRES

and Independence

A PRACTICAL GUIDE TO

THE SELECTION AND

MANAGEMENT OF A
SMALL FARM

B}r M. G. Kains

. 5. M. %5, Tormerly Special
1:"@ ‘Gulturist ef U. S, Dept.
af Agriculture.

:,|_, nF o q long some day to
SMALL  FATM,
w!mthﬂ' it be for perma-

jr p nank resdiencd OF GE 6B wWorks
iw . nmi haven where we may enjor the
- relaxption of rusal Jkfe. Witk wor

upan us, ndlation,

I‘|-i|rt'-lul|-lc|m- mtrikes, high
mind ahortomes threat.

o rents, high east of f0o - ]
.--" ing, we mny find the solotion in & properly opers
| IETt.anII t.’;-m where we Can oat 1‘:!.‘1.'1!"'";’ and
abundantly, ,:.m.:? soumdlly, have no mopey woreles and live a
wunithy outdear 1ife.  You don't have fo own o laege farm, et
it ia imporiant 8o have prectical sdvies from one who hnows
nll nbout how to farm.  Thepe are many phifalls wlhich moy
eanily be avoidest. And there are margy  tried amd proved
methods which can liad [0 success,

We howe found o practical book that sisrta st the beginning
sl takes you step by siep into successfal farming. This book
t=kes nathing for granted. It tells what kiod of farm to buy:
how fo choose 1t; how fo finance i what aod bow to plonl,

cholee nnd care of livestock. pouliry, bees, cfc: os eclally
ernonlinls of fmilt and vegeable growing, fertilizers, irmigotion,
mpEaying. cultivation., hun—. sLing. #torage, ssle of peoducia and
by-product=, Every pape is packed with proded Wadts to make the
srnll fnemn Reld- uu{m-url:m:' and profitable. ‘Whether you have a
farm now or are planning o purﬂmhe ong, get this beak by Mr.

Kalin and propare e, ff Eias O
glencet ! it mlichE change your whiola 1|1‘l. it may Leing yon the
It dependence and aecurity you are now siriving so hard Lo oletnbn!

Oaly $2.50, Pestpald In U.S.A.  (Oulside U5, $2.75). Order Todsy
POPULAR MECHANICS PRESS Samatse. Ehess

Ontarie §t.. Chitago

Get Your
Share of

U.S. Defense BONDS * STAMPS \

FINISH THE
JOB RIGHT

LKE setting the
last rivet as the
plane comes off the
production line —
burring, finishing and
polishing to minute
specifications mean the
joh is right.

Famous sinee their introduction 46 years ago for quality
and long life. There is a “just right” Chicago Mounted
Wheel for every operation.

PROMPT DELIVERIES—We are working 24 hours a day
and due to our central losation, ean make prompt ahip-
ment on &ll Mounted Points and Grinding Wheels 37 in
dinm. and under. With the approval and endorsement of
W P B, all pur facilities are concentrated on these amaller
sizes, enabling us to give the mest potent serviee to the
war Program.
HAMDEE TooL OF
1001 USES and HI-
POWER GRINDERS
Bave Jone Do W

avallable to all wha
hawe prierities

FREE Catalog, shows aciual slzes nod col=-
oes of largest line of Mounted Wheels made.

CHICAGO WHEEL & MFG.CO.

America’s Headguarters for Mountod Whesls
108 5. Aberdeoen St., Chicage, 1L

MAGNE-BLOX stkesce e

Magne-Blox have been
developed for wuse on
Magnetie Chucks for
surface grinding opers-
tions., They are used
for holding work that
eannot be held divectly
on the choek. Will save
their eost by simplify-
ing diflealt grinding
get-ups.,

SURFACE GRINDERS

Write for
Felder today.
0. SCHERR CO., 128A Lafayette 5t., New York

TRINDL
SwvPER
INDUSTRIAL

Years of careful engineering and *

for all reguirements.

MARCH, 1943

IMMEDIATE DELIVERY.

OBTAINABLE ON PRIORITY RATINGS ﬂf Mrﬂl-
Approved for High Speed Production Arr. Welding In War Industries

‘job tosted” rescorch have developed these outstanding
matchines, which are noted for thelr economy, peeformaonce and depeadatility. Teiadl Welders
are now manufactured in a4 range of distinctive slees to nccommodote every type of
shop and production welding job. There are Trindl Welders, aceessories and supplies
Write, wire or phone for detiiled specifications and prices.

TRINDL PRODUCTS, LTD., 2227-AK Calumet Ave., Chicago, lIl.




Now Plates CHROMIUM!

ALSD GOLD, SILVER, NICKEL, COPPER, ETC.

Wor Increases Demond—You Profit!
Mew, patented invention makes possible
big earnings AT HOME. Replate autoe
pertey—wnarn articl 12 % i hotoes, storea, hotela,
restaurants, ebe.,with durnbbe, sparklin n.cw
| cont of metal—with stroke of brush,

an'n le, gquick. Genuloe Gold, Silver, I‘-Jthﬂ
i migm, ete. Everyihin I'urnl«]lm"l Ot
' ru"n]:-'lebf_ teady for d2e. Mo shop regiid

Clear from $2 to §5 an hour in lifetime busi-
I, all invest ment atarts you in buni O,
B Ll:ly repest, Machioe can pay for itsel in
week, Sond TOLAY for FREE SAMPLE
and iffostrated BOOELET how you can have
@ life income from o bosiness of YOUER OWHN
bailt npon gatisfied costomers. Act ab oncel

WARNER ELECTRIC COMPANY
T15 W. Dhis 5t., Chicage, ., Dept. 208

I WARMER ELECTRIC CO., 215 W, Ohla 5t., Chicagn, N, Dept. 208 I
| Gontlemen ! Send me Frog Sample and Ill.n.l;r.m.d Booklet. I
I Namre e ——— I
I Address. — I
Ciry J
e T —

Now She Shops
Cash And Carry

Without Painful Bm:k-chn

Many sufferers relieve nagging backache gulekly, ones
they discover that the real cause of their trouble may
be tired kidneys.

The kidneya are Nature's chief way of taking the ex-
cead acids and waste out of the bleod. They help moat
people pass about 3 pints n day.

When disorder of kidney funetion permits poisonous
matter to remain in your blood, it may cause naggin
backache, rheumatic paing, leg paine, loss of pep an
energy, getting up nights, swelling, puffiness under the
eyes, headaches and dizziness,

Don't waitl Ask your drogglst for Dunls Pi!ls, nused
successfully by millions for over 40 yea v hap-=
py relief and will help the 15 milea ur kldnw tu . flush
out polsoncus waste from your blood. Get Doan's Pills.

T ] WORLD'S I.DWEST PRICED
rear i 1| nnn'"& annlﬂ Viout Pocket Sizn

j IDEAL FOR INCOME TAX FEARAE: ONLY

CITRATE. HNot O ithonl qu? IIH
otat rates with on

e e et gl o TOTAL ealT

ghivides, Couaks dp Lo i u:ml.tslmu. Pays e NEY

{imelf over and over, ldeal Gift—For Miusks "o

peass, Income T ol School "Hv hIUN'F ¥ RACK GUAR=

ANTEE. Send mame and sdion l'-.F i ﬂml:-'l

B51.50 plus pastage. (Send 1'l.1ll gh i oigsdde U, 5

Money back in 10 days if n-n-tdelunh!ed AODENTS WRI 'r-

'CALCULATOR MACHINE COMPANY (Mirs.)
DEPT. 139, P. 0. BOX 1118 CHICAGO, ILLINOIS

L ELl
ivii-an
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MILL LIONS sf WAR WORKERs
NEED THESE WORK GARMENTS ¢

MAKE 600D MONEY EVEN IN YOUR SPARE Tig

Huge demand for MASTER fine work 'LIIIIII.- ‘_|.|.||
e AT ||l|. il denler. 'J |.h-. urierd Lt 1im

1 fiF =

e I-. | (1! | L salps I'-.|II ra.

beimg & TR b 1]

RaT¥. Wao o Wby rnr_.l.lln '-.".||I|
FILEE Ouifli. GEQ0. MASTER
. Degl. D-73, Ligonier, Indinna.
Write for

FREE BOOK

PUT THIS DTTAWA to work for you.
i H.ﬂul(l MONEY! Wood 2 valusble,
Does mors than 10 men., Essily
operated, 'F'ulh. Ereées—and aaws
limba, Uas §-hp. engine for
AWy other wmk

TTAWA M
337 Wood S0,

“SAW 10 to 20 -

B FG. £O.
CORDS A& DAY Oitawn, Keng,

SIZES &
e FOR o

ﬂFIITk Ler ZJOHN F. BEAHMN

FULI:I 7 WiNIn-31 . EENTRAL AVE,
R EHIcAGD, ILL4

'I'APE your CORNS Z6aiTRve": or

FITAPE 'LD?I
eased pain, gentl

nmm :hnrd owiha wr hout

imju thy tissue, 'I!lﬂ

l.'ll'.l Bl i'nl:'hEu to clip an

apply. Send §1 and if not de-

X 1k E ol mfver using, get full re-

%' fand, {:UMFITAFE.D:le-iﬂurHuﬂtﬂu,Vi.

BRUSH PLATING OUTFITS

- for a.uh:farls, raflectors, Hu:lli' bicycles. s
Mo tanks necessary. Free particolars
GUNMETAL CO., AVE. M, DECATUR, ILLINDIS

FIERE ARMS AND LEGS/S
Light, correctly fitted, strong and com-
fortable. Natural appearance,
Braces for all deformitios.
Scientific design. Felr Terma,
Bl0-3rd Av, 8., Minneapolis, Minn.

B ERLRE Y5 l:ha-nluﬂ—ﬂ'lal-ﬂ Hazed-Picked  CHICHS,
aban SEXED, STARTED, 52 Bresds. 7 HYRRIDS. TUR-
HEY POULTS. All lows Inspeciod, BW D Testol Gwer 400
Prizws—H Shown! LOW PRICES. In Disines 45 years.
e Beautitul POULTRY BOOK FREE, stamps aopscibed,
BERRY'S POULTRY FARM, By 29, CLARINDA, I0WA

$10.95 UP
FREIGHT PAID

al iy ﬂliulh-lnd B arlde. 'I'..-rl --:-! Ouarantesd. Weils for
t Dalay. Osder By Mad

F."'".?.“ Dien of hoas, Witkon

l.l B. HAIILI I BRAMITE l:ﬂ.

A-18, ONECO, FLA.

Always write your name and full address
clearly when answering advertisements,
NEW
POPULAR

MECHANICS
BOOK CATALOG

arsell the
z, ok

! HIECHAMECE

Gilve o

RppTeL Send your
name and pdidress on penny post
cnrd. D it todoy.

POPULAR MECHAMICS PRES:
Depl. 464, 200 E. Ontarle 5L, Chicags

SEND Yﬂl.lﬂ
NAME TODAY

POPULAR MECHANICS



Car Owners: You are invited to make a gas saving road test with the Vacu-matic on your
own car, with the absolute understanding that unless it proves to you that it will save you

up to 307, on gas and improve your car perform-
ance, the tesi will cost vou nothing., Investigate this
remarkable discovery that trims dollars off gasoline
bills—gives you worthwhile gas savings—more power
—quicker starling—more miles on less gas,

Automatic Supercharge Principle

Vaeu-matic is entirvely different! It operates on the-

supercharge principle by automatically adding a
charge of extra oxygen, drawn free from ihe outer
air, into the heart of the gas mixture. It is entirely
automatie and allows the motor to “breathe’™ at the
correct time, opening and closing awdomatically to
gnve dollars on gas costs.

Proven By Test

In addition to establishing new mileage recoras on
ears in all sections of the country, the Vacu-matic has
proven itself on thousands of road tests and on dyna-
mometer tests which duplicate road conditions and
record accurate mileage and horse power increases.

Fits All Cars —Easy to Install

Vacu-matie is constructed of six parts assembled and
fused into one unit, adjusted um} sealed al the factory.
Nothing to regulate. Any motorist can install in ten
minutes. The free offer coupon will bring all the
faets, Mail it today!

The Vacu-matic Co., Wauwatoesa, Wis.

MARCH, 1943

— Sworn Proof of Gas Savings —

This certifies that I have carsfully read 300
eriglnal letiers recelved froo Vacu-matic users
testifying to gas savings up to 308, many reports
ing added power, smoothsr running, and guicker
plck=up. These letters are just o seall part of
the lﬂriﬂf Tile ef enthusiastls wser
letters that I sew AL the company offices.

Slpned

oy Cos-

Get Yours FREE
For Introducing

AGENT

Vacu-matic offers a splendid opportunily for
unusual sales and profits, Every car, truck, trac-
tor, and motorcycle owner o prospect. Valuable
terrilories now being assigned. I you help us
introduce it to a friend, you can oblain your own
free. Check and mail coupon today.

SEND
THIS COUPON
§ THE VACU-MATIC COMPANY "
T617-776 'W. State St., Wauwalosa, Wis. [ ]
|
Please szend lull padieulars about VACU-MATIC, J
B also how I may cbtain ene lor my own ecar FREE. [
B Thiz does nol cbligate me in any way. ~
= FOH  unindiiiinabindsasssanbassysnstne SCCCITE |
1 TR 2 o v v Sl A A e e g e A A . |
I ﬁl”ll1+lIﬂrii'«llliillﬂ-llll1 Eimt llllllll EEERER l
5 [ Check bere U Interested In Agency Proposition, |
b r e N e fr i ffr vy |
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With Their Help
We|| Win

With eager hearts and nimble fingers, thou-
sands of American women are working shoulder
to shoulder with men in vital war industries—
replacing those who have left their machines to
defend their country, And they are doing a fine
job of filling men’s shoes, for they know that the
battle of production must be won to keep their
men at the front supplicd with the guns, planes,
tanks, bullets, and thousands of other things an
army must have to be victorious.

Women learn to operate South Bend Lathes
in a surprisingly short time. Not that just any
girl can become an expert machinist or toolmaker
over might. But on certain classes of work—
the kind of work you would expect a beginner
to do—women are highly successful.

Quick to appreciate quality, women like South
Bend Lathes, They like the fully

W enclosed design—the smooth op-
L ]

SOUTH BEND, INDIANA

(&=
& SOUTH BEND

These A S, Aiabeh |'J14'-'I,|t
precision parts an South
Hend Lathes in a wvital
war plant, are fypical of
tharsands of women ioho
are doing thelr past to
win the bactle of

Jeridiec fRn

eration of conveniently placed controls and the
dependable precizion that enables them to turn
out maximum production. And, most of all, they
appreciate the ease of operation which reduces
fatigue to a minimum and seemingly shortens
the wnrk-—dnjr |:|y hours,

South Bend Engine Lathes and Toolroom
Lathes are made in four sizes, 9" to 16" swings,
South Bend Turret Lathes are available in threa
sizes, Write for information.

TRAINING HELPS

South Bend training helps
—books, sound Tilms,
wall charts, and bulletins
on the care and operation
of @ lnthe—are available
for training new wopera-
tors. Write for a copy of
Bulletin No. 21-C,

LATHE WORKS

LATHE BUILDERS FOR 36 YEARS

FRINTED BY POPULAR MECHANICS COMPANY, CHICAGD, ILL., U. 8. K.
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3 BIG VOLUMES

1200 PAGES

'ELECTRICIANS

amf#wdew/zamcm&'

AMAZING 3 VOLUME
ELECTRICAL ENCYCLOPEDIA

FREE 7 DAY TRIAL

Here at last! What every Elec-
trician, service man, radio man,
maintenance man, in fact, any
man interested in Electricity,
has long needed !

AUTHORITATIVE. PRACTICAL—

2000 PICTURES and DIAGRAMS

8% x 11 in. Over 2000 subjects. All
plainly indexed so you can QUICKLY
LOCATE any subject. Handsomely
bound in Harvard Red and Gold.

prepared by experts. Used regularly on
the job by hundreds of Electricians,
service men, radioc men, air cadets,
students, maintenance men, ete. EASY,
COMPLETE. Covers everything
Electrical: Armature winding, A.C,

FREE WITH
ENCYCLOPEDIA

One year of personal technical gset one of your most prized posses-
advice included with this set. Renng. Tgﬂttum}[ coupon  sions. If I'm wrong and you don't
This means you can write to mebmh 7daysrisk find them all I claim thm to be,

Coyne and receive advice from
our staff of instructors at no

charge for a period of one year,

should vou desire special infor-
mation on any electrical or radio
subject.

This service is included at no
extra charge for one year -after

; AT S e e Y R B i LRI PRk Sk s R
you purchase this set.
: H. C. LEWIS o T L T ——

5 g;jgﬁm 55 s RSO P, (' & - R bt o sfe JIAE Sl
MEI.EGTII!EI“L.SEHWL OOOTPATION s s SRS AR PV
500 South Paun treat AVE 10 Sead cash price, $10.8, with order If preferred_you
Dept.33-R6Chicage,iilinols &S AY E 10 L iid Buskc ity e bl dad ieasrivicas:_ §

You don't have torisk a

free. Mail coupon  now.

N A W e

r-- - - _1

and D.C. ‘ﬂntnrr., generators, electron-
ics, automotive electricity, relr!gem—
tion, etc., ete. Answers your

kiy, clearl pletel
uestions quickly, clearly, completely.
1&0 ugw Radio, Television.

SEE THEM
RISK FREE ... o et today, You willbe
proud to own them and will find them

then return them within 7 days.

A
H. C. LEWIS, Pres.,, COYME ELECTRICAL SCHOOL
500 Ssuth Paulina Strast, Dept. 33-R6, Chicage, L

Send me the big Coyne Electrical Referenice and Instruction Encyelopedia.
Within 7 days after receiving the books. I'll either return them or send you $3,
J;‘:IJ $3 a month until advertlsed price of §12.00, is paid. We pay the shipping
charges,

——-‘

-e.;.



e ] h
There’s just one cigarette \
for me_CAMEL _they suit my

fo__a W%
throat and my taste toaT
Says g3 —a

REQ fidloc

VETERAN NAVY FIGHTER PILOT AND CHIEF TEST
IT'S THE NEW Curtiss " Hell-diver,” PILOT OF THE NAVY'S.
designed to carry a bigger bomb-load MNEW CURTISS

-

than any naval dive-bomber in ex- DIVE-BOMBER fi -

istence, At the controls in this tese / ¥ = —
dive (abore) is Barton T. Hulse, who F B

learned hisflyingin the Navy...smokes W

the Mavy man's favorite=Camel,

y
- m

THEY can meet the most exacting lab-
oratory tests on the ground, but the
final proving ground of an airplane is
in the air...when you fly it.

~It's the same with cigarettes. The final
test of any brand /s in the smoking,

Test pilot "Red” Hulse (right) could S
tell you convincing things about Camels
and their remarkable freedom from irri- L

tating qualities, but your own throat
and wste...your "T-Zone"...can tell you
even more convincingly.

—where cigarettes
are judged

The~T-ZOMNE*— Taste and Throar—js

The favorite cigarette with men in the Army, the proving ground for cigaretres, Only your taste gnd
MNavy, Marines, and Coast Guard is Camol, throat cun decide which cigarette tostes best o you . ., pod
(Based on actual rales records in Post Exchanges, how it affects your throat. For your maste and throat are jn-
Sales Commissaries, S$hip's Service Stores, Fbip’s divideal ro you. Based on the experience of millions of
Stores, and Canfeens.) smaokers, we believe Camels will suit vour "T-ZOMNE* (g 4 #T.7"

R, 1. Beyoelds Tobacew Co., Winstan-Salem, M. i,




