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MERICANS love to putter with things mechan-
ical. It's this restless, inquisitive trait in our
national character that has setthe pace for the world
of the present...that will build the new America.

Because we can already see it on the horizon.
We can see it in the skill and ingenuity of the
men now working night and day in the arsenals
of democracy. These are the hearts and hands
that will shape it.

These men, who are now making the world's
best combat and training planes, will be making
family planes for you and me and the folks who
live next door. These men, now building bombing
planes that are the envy of a warring world, will
be making luxury transports and super-cargo car-
riers of the air.

How far off is the birthday of this new America?
Not very . . . because our hearths and furnaces and
producrion lines are already forging Victory.

You'd feel as confident as we if you were in

“Dad’s in the hangar, Mr. Smith, -
puttering around with the plane!”’
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B.F. Goodrich plants now .. . if you had seen what
our Aeronautical Division has developed in the
short span of a single man's life. Giant tires that
bring a Flying Fortress to rest as gently as a tiny
sparrow. Brakes that halt a ship that flies faster
than sound can travel. De-Icers that defy the
elements.

Today, this B. F. Goodrich equipment goes to
the air forces of the United Nations. It flies with
planes that make history over Wake Island, Burma,
Tokio, and the Sahara. But femerrow it's going to
help make a different kind of history. It's going fo
belp America ereate the new world! The B, F. Good-
rich Company, Aeronautical Division, Akron, O.

WITH B. F. GOODRICH
EQUIPMENT
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A United States Marine dodges swiftly across
the battle-searred slope, takes position behind
a shattered wall that commands the enemy
gun emplacement across the tiny valley,

A shell explodes in a shower of dirt, two
hundred yards away from the enemy gun.

The Marine speaks quietly into the tiny
microphone in his hand, “AK9 to BJ. Left
four zero. Two hundred short" Miles away,
an American artillery officer issues swilt
commanis to his Eun crew,

Another shell-burst, this time in front of the ;
/ target. “AKS to BL™ says the leatherneck.

“Left one gero. Ope hundred short.”

The “walkie-talkie” is m:]'y one of many
Westinghouse electrical products for Ameri-
cn's ground forees. In tanks and combat cars
—al nrliﬂcr}r and anti-aircraft posts and
communications centers—in the field and be-
hind the lines, more than a hundred kinds of
“’E&:ﬂnghuuau electrical Equipu:.enl are in use.
Evenin base and field hoapitals, Westinghouse
X-Ray machines and ultra-violet Sterilamps®
are helping daily to save the lives of wounded
Tt

For our ground forces, as well as for our
naval and air forces, every ounce of Westing-
house “know-how™ is on the iuh—tnj provide
more and mare of the deadliest fighting weapons
that kil and ingenuily and hard work can
produce.
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And then, suddenly, a terrific, ground-shak-
ing explosion across the valley . . . the enemy
gun emplacement disappears in a black, bil-
lowing geyser of rocks and smoke and rubble.
The Marine puts the microphone to his lips.

*AKS to BJ— Mission accomplished! AKD
to BJ—Mission accomplished!™

Mission accomplished—a direct hit! Be-
" cowse the mivacle of electricity has been pud to
wark again—in the rugged, compact radio
transmitter and receiver that rides comfort-
ul:ll}' across the dewil t]tlg'a back. “Walkie-
talkie,” the Marines call it—a light, com-
pletely self-contained unit that allows con-
stant two-way mmmunicﬂtfnn with unham-
peted freedom of movement. On scores of
vital assignments, from spotting artillery fire
to co-ordinating the movement of advance
patrols, the “walkie-talkie” is helping tlo
make American Marines the deadly fighting

©
Westinghouse

«+.making Electricity work for Victory

Westinghouse Electric & Manufacturing Company
Pittsburgh, Pa.

Plants in 25 cities; offices everywhere
#Trade -mark Registored
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Crescent Custing Pliers
are made in several
types Lo designs which

No.4 THE USE AND

CARE OF CRESCENT

CUTTING PLIERS ... | standardized. Since the
aervice for which these

tools are intended varies, it is necessary to elassify the

are now pretty well

different types sgomewhat in discussing their care.

sgipe cuTTERS". This term iz applied to the widely-
used lineman’s or electrician’s type which combines
a gripping and cutting tool, Design is such that the
blades of the side-callers meet, vet the gripping jaws
are still open a few thonsandths. Such design insures
clean eutting of fine silk wire insulation. Chief precan-
tion in using this type is to avoid any "rocking™ or
Fprying™ action in cutting thru tough material (see
gsketch). Don't, of course, hammer the handles or
Equmﬂ dlﬂm in a \risu—usc a
larger and heavier plier. All
pliers are hand tools and arc
designed to withstand lever
ages resulting from the grip
of the human hand. Don't
expect a "side-cutter™ Lo do
the work of a “bolt-clipper™!

Sgueeze hondles
a8 cufters move
atrightanglels
wire baing cui--
§ dan't "reck".

“LIGHT MAGONALS". These are strictly a "cutting™
plier and are used extensively by telephone and radio
men, who work with the lighter gauges of insulated
wire. Designed for cutting, skinning and “cleaning™,
they are not intended for heavy work. Large illustra-
tion above shows one of these tools being used to
"skin" telephone wire,

“HEAVY DIAGONALS". Basically the same type as
“Light Diagonals™ but of heavier construction and
therefore may be used in a manner that would con-
stitute abuse of the lighter type. When Heavy Diag-
onals are used for removing cotter pins, the "spread™

CRESCENT TOOLS
ﬁ'w M'ng.i to Work

CRESCENT TOOL COMPANY, JAMESTOWN, N. T.

2A

00[ NOT[S

antanunca
and Repair
Suggestions to
Prolong TD¢| Life
==

ends of the pin must first
be cut off. Prying the pin
out without first doing this
may damare the tool, and

Always cub-off the

is definitely poor practice. sprend snds of a

cotter pin befare
ramoval with di-

ends, the head of the cotter 292ne! plisr.
pin is then gripped and lifted out, as shown in sketch.

After culting the Hprcali

“END CUTTERS". Also called "nippers”, characteris-
tically have a generons leverage ratio and thereforeare
powerful catters. Theiradvantage is ability to cut close
to flat surfaces. The larger and heavier patterns afford
a versatile tool capable of withstanding considerahble
prying action. For example, a common and permis-
sible use is withdrawing “headless™ nails and pulling
Jinish and cas-

ing nails thru - e ¥
trim lumber. :
Carpentersuse
this

SIDECUTTHRY
AT

method
frequently in
remodeling
work when
“eleaning-up " =
old casings,

HEAVY
DIAGOMNALS

LIGHT
DIACDMHALS

Ly

END-CUTTIRS
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Here Come the "Cats!”’

ACK in '39 the Catalinas were declared obsolete.

After that they began making history. It was one
of these flying boats that spotted and trailed the Bis-
marck for 27 hours. Navy Patrol Wing 10 was in the
Philippines with 42 “Cats” when the Japs hit; three
months later two of the original group reached Aus-
iralia. A Catalina knocked four Germans out of Gib-
raltar's sky. Another, crossing the Atlantic, reached
England with two ailerons, a wing tip and radio miss-
ing. One of the epics of the war is the story of the
“Cats,” scheduled for the February issue,

Jungle Mechanics

TD KILL the matriarch of an elephant herd you

hang a poisoned spear, heavily weighted with rocks,
to a weak branch of a tree whose leaves are a particu-
lar delicacy to elephants, Then you wait. The jungle
folk have their own system of mechanies, of which
Attilio Gatti, noted explorer, tells in a fasecinating
two-part story beginning next month.

Next Month

Y(}U thought glass was that

fragile stuff that splintered in-
to a thousand pieces when the kid
next door slammed his home run
through your parlor window. It is;
but it is also the stuff that makes
life jackets float, it is the two-ton
cye of the battleship North Caro-
lina, it is the thread with which
the surgeon sews your wound. In
one dazzling experiment a scien-
tist pours molten metal in a glass
beaker set on a cake of ice, The
glass takes it without complaint.
Read the February feature, "Glass
Pinch-Hits for the Whole Team.”

Tough Guys

OME of the boys in our tough-
ening army, navy and marine
force are shocked the first time
their tough instructors tell them to
“bust 'em in the eardrums! Break
their spines!” But they are learn-
ing that it's no Sunday School
field meet they're training for. It's
war, and they must be ready to
face, alone, a desperate and tricky
foe. How they're preparing is told
in an article next month: “Tough
Guys of the Armed Forces."”

Riding the Fast Mail

M ERE passenger trains slink in-
to the nearest sidings when
Santa Fee No. T comes highballing
down the track. It's the Fast Mail,
a 48-hour train from Chicago to
Los Angeles, and it stops only
when the engine is tired or hun-
gry. If vou'd like a fast ride, get
aboard—but don't ask any favors.
This train works for Uncle Sam.
Its story appears in February.
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PYROIL DOES A BETTER JOB
FOR YOU NOW THAN EVER BEFORE

You'll have new tires bhefore you can buy a
new car. Think what that means. Your ecar

must last perhaps two, three, four years longer!
You must be kind to your ecar from now on, regardless of
how little or how much you drive it.

" ] HE T

o

Start Eozler in tnld'ut Weother With Pyroil

Pyroil B3 specifically designed to make ears last longer.
To safely protect fragile winrking parts, Ta keep contam-
inationg out. To prevent corrosive
wenr., To reduce friction. To mea-
aurahly improve operation. To in=-
crease gasoline mileage. And to as-
HliFe easy, nnn-hqﬂ-e'ry draining start-
ing ot mll times, even in bitter cold.

NOW LOOK FOR
PYROIL IN GLASS

While tin goes to war, Pyroil
takes on o new dressi—glass.
This is the handy J-ounce size

\:uh that pours in the

gasoline tank of your

ear to protect vour
engine and give you

Keep several containers alwaya handy on your garage
ghelf. CGet it at your service station today. Manufactured

beiter performance
for the duration.
L
and gusranteed by Fyroil Company,
W. V. Kidder, Founder, &l Pyroil Bldg.,
LaCrosse, Wisconsin, Ul 5. A

War Bonds for
Christmas!

DISTRIBUTORS:
CHECH AMD MAIL
COUFON FOR FRAN-
CHISE FACTE,
= = e 1
1 PYROIL COMPANY 1
I 51 Pyroll Bldg., LaCrosso, Wisconsln i
1 MNow that my car must Inst for perhaps sevoral FEPE wintnr_l. i
1 nlense tel]l me about the sxtra protectien Pyroil assures in 1
I esevers cold os well as in other temperstares. 1
: O Send detalls of your Plan for Dlstributors :
1 1
I NamB. .. i eraannnsnnmaannasarerareias -1
I L]
e L e € 1
: City or Town . .. ... L G :

.
o
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Where no nome and address appear directly under
an item, the product is not believed by us to be
commarcially available

Ono-ton block buster tested by army__................ 5

Hydraulic extracter pulls roils frem pavement............ 5
Lebav Tron Works, New Hsven, Conn,

Dive bomber has broke in tail e 12

Converted corrier serves os rescus vessel 16

Hydrogen engine replaces baltery in U-boat. ... ... 17

Waogon wheels replace tires om fruck.................... 17
Gunner in bomber's “aqualizer”.. erairvE 18
Bus with piveting "“nose” carries 'I'I?I possangers...... 18
Gas mask made with baking soda.......cvverveee i 27T
Tandem bike run by washing machine engine 7
Target plane flown by jeep.... .33
Folding spray shield for I:uau iy
Cotton Goods Mfg. Co, 1217 Wuhjn:!.nn Iil1.l|:l -E:hh:lgn
Mew color film ready after war__._____ .. 33
Ship ventilators in parking lot.__...._. ... D
Pheasant census taken with bombs._._..._ .. ... &0
“One-dip” pen point holds ink for whole letter........ .. 40
William Herst Co., 822 W. Jackson Blvi., Chicaga
Lightning arrestar defies earthgquakes_.._.. ... a1
Dummy instrument panel feaches pilots...._.__...._.. 41

Eollsman Instrament Co,, B0=08 45th Ave.,
Man-made sun for defense plants....

One-man lifter for big borrels...
Ernst Magnetic Carriecr Sales, I-tﬁﬂ .:I'el!aranu Buﬂ'nln H Y

Elmhurst, H. ¥,

Jeops on the farm... = e TR

Derrick hoists air-rnl:l 'IiMrI to n:mf ....... I LA . 48

Electric “waotchdog” could help ship dodge subs ... 48

Hand plow hos adjustable teeth............oienrrrrerens . 48
The Fair Blore, State and Adams, Chicago

Parlor trick solves steel-hondling problem..._.._....... 49

Rubber replaced by new plastic.................. 49
Hercules Pawder Co., Wilmington, Del,

Seam guide for pointed-on stockings.................. 56

Fortable battery air-raid siren.. LT -

Barr-Erhardt, 205 W. 15th 8t., New ?oﬂ: L‘\Jtr

Wood tires for farm fractors.... T SR |
Borbeln-Young, 220 B, Emporls Bt Wl{:l:tll'.a K..u:q

Latest M-4 tank hos superior fire pawer... SERREREC . 7 )

“Mike” and headset in navy “talker's” gas mm.h.,..,,.. &1

Robet records conditions of fight test. &1
Brown Instrument Co., Philadeiphia, Pa.

Wooden lunch box with sliding panel . . &
Felt & Cameron, Merchandise Mart, Chicago

Tiny jeep built from odds ond ends.............

£E

Tire gowge measures bulge in casing.............
Bear bhifg. Co., Rock Island, TL

Mabile Red Cross unit ready for disasters....................
Maognetic storms caused by holes in ionosphere
Tanks rell from Pullman plant. ...
MNaw chemical mokes wood fire resistant......................
Gunner antering bomber’s "belly bubble®... ... . .

Small-bird feeder shuts out squirrels.......ooorovol
Carson Pirle Scott & Co., Chicago

(Continved fo page 5)
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Flunl beans Menday—eat "em Thursday...
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Wizard Specialty Co., 6114 National Atn

Damage to warplane revealed by field Xeray.............
Bulb planter digs a square hole_..__.__. z ..........
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Triongle altered to drow threads._. e 109
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NEEDS

PH.OTS !

Before long many of
] you are going into
service, Get the right
* start! Prepare yourself

NOW to serve in America’s Air Forces,

Here limitless opportunilies await you .

uppﬂrtumhcs to serve your counlry . .. ap-

portunilies to develop skills that will nssum
your success in the great aviation industry
that victory will bring.

The best way to prepare yoursell is Lo
learn to fly now! It's easy. Whether you are
16 or G0, you can learn with as little as 8
hours of dual instruction in the famous
Piper Cub Trainer.

See your Piper Dealer at your local air-
port for a Mlight demonstration.

Get This Booklet on
“HOW TO FLY”

Thiz hooklet, *You, Too,
Con Fly,” has leen espe- d
cially prepared by n govern= = TEE
ment-certificated flight in=- \ ?‘ Lh{'l. "'.
structor, [U clearly explains EPGQ. £

the hasic flight prmclulﬁi : A 5
Bend Tor your copy today!?

% PIPER

POINTS THE WAY TO
WINGS FOR ALL AMERICA

MAIL COUPON TODAY

PIPER ATRCRAFT CORPORATION
DEPT. PM13, LOCK HAVEN, PENNA,

Please gend me the booklet *You, Too, Can Flyl™
and Piper catalog for which 1 enclose 10¢ in stamps or
eoin for postage-handling.

CITY. STATE

S5A



Know What To Do...
and When To Do It!

WHETHER you are a I'mtrhur, baker, or
candlestick maker, your life isn't going to
be the same. The most astounding trans-
formations—unexpected changes—are go-
ing to alter your ways of living in the next
few wears. Millions have been wanting a
change—but few will be ready for it
Avaid the inevitable confusion, disillusion-
men! that will come.

Let the Rnsicrutinns show you how to
develop your intuitive powers, your un-
suspected talents into wew, useful abilities,
Prepare to meet the demands that will be
made upon you. It will be too late to say,

ways du:i it this way."
Accept This Free Book

The Rosicrucians are an age-old fratemnity devoted
to helping man understand himself, awd pointing
out how he mai‘ adjuit bis :apdﬁ:.mu_-r o the
world in which he lives. They affer i frﬁ'
mt[.'r; of the fascinating boak ""The :ste-
Lite."" Tt will tell you in simple language
ynu cian pr are yourself and vour family for rhe
Scr n l:rl. -—-fmrl for self-suficiency, Address:
ibe 1T,

‘3?5" ¢ Rosicrucians

(AMORC) CALIF, U, 5 A,
NOT a Religions Organization

SAM JOSE

Say you saw it in
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fill this job”

"Yes, | know,George
— you've been with
us twelve years—
/ but ittakes more than
length of service to

Can this happen to YOU?

It was the President talking—telling George that

while he would like to give him the job—to
promote him to an executive position, it was im-
possible to do so.

This was a bitter blow to George—he had known
for sormme time there would be a vacancy in his
department—the department manager was moving
up—a new department head would be appointed.
By seniority George was entitled to the job, had
been counting on it.

It would mean more money—those unpaid bills
would be taken care of—the children would have
more advantages—there would be travel, recreation,
social activities.

George had been a fine, loyal emplovee for twelve
vears—doing his assigned tasks well—hoping by
faithful service to win some day an executive posi-
tion with his company.

Now all of these hopes were being swept away—
as in a dream he heard his chief continue—"You
see, George, in these days it is ability to produce
that counts. You're not ready to take on the bigger
job—you have made no preparations which would
enable you to fill it properly. The man who is going
to get that job is Martin, He has been with us only
four years, but during that time he has not only
been studying the relationship of his department to

I O R D .-

LaSalle Extension University !

A CORRESPONDENCE INSTITUTION
Dept. 164-R

1 am tired of being like “George.” I want at least to investigate the
possibilities of home study for me. Send me FREE, “Ten Years Pro-
One” and vour free 48-page booklet on the business field I

motion in
have checked below.

O Accountd F shi Industrial M
ﬂﬂlﬂ:'ﬁv:#?&lﬂlﬂ!mtﬂt ELT:M.'“ P B Buaias :h:nngemt

L Business

O Traffic Management O Salesmanship [ Business Correspond-
once

DN e O e s e s e N

Present Position: - il s ssi iR s

P S R S e R N S T e T e e e
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Chicago

the business as a whole, but he has been studying
and preparing himself at home.”

Poor George—no one to blame but himself. Busi-
ness is full of “Georges”—men who do not realize
the importance of preparing definitely for promo-
tion. They forpet tﬁat long experience on one job
does not necessarily prepare them for the job above.
And almost never do they reach the executive job
and the bigger money,

Fortunately, there is a way—simple, ctical,
thoroughly proved by thousands—for the * rees’”
to make sure of promotion. Modern home study—
the LaSalle way—gives them rather quickly the
knowledge and abﬂitﬁ to handle the job ahead. It
does not interfere with their present job—instead it
helps. It is moderate in cost and intensely interesting.

In fairness to yourself—
If srou are one of the men in business doing routine work
—going along in a low pay job, there iz one thing, in
fmirness to yvourself, vou should do right awav—and
that i=—FILL IN AND MAIL THE UPON BE-
LOW AT ONCE, It can be the turning point in your
business career toward the bigger rewards business is
willing to pay to the man whao is trained. Our FREE
bocklet “TEN YEARS PROMOTION IN ONE™ is
maost inspiring. Don’t let a postage stamp and one
minute stand between you and full details regarding our
training and opportunities to which such training leads.

TA



Not everyone! '_'
does as well
as Charles—

TOOK IN*217

in 10 DAYS
WASHING WALLS

@ Newly lovented machine washes walls
G tlimes faster and Better than by hand,

Charles Stelle fook in B217 frst 10 days. Wo want mmore men (o go
inin Busiiess for Laeinssives. Cusiomens everywhere, Homes, schooln,
oi¥ices, stoves, chwrebes, lodges, hotels, nl] have walls that noed washs

ing. You have o renl & sTore (oF Youl aperats this bBuslness from
FOAUT o wens of nen have wrilben of longe earnings for specific
g r hasisat seasans. They don't 0 this every dny, every

wry maenth, and allow o smabl amount for materials, bl

Harold, & Easy Payments
E 1
TE takes only 8 small amount
Sy B ', 1in e t 'I-'lrarl.m in tlun Ty -
. B making husiness., Mo operi-
E_“ s I,"..ﬂl_,'t:, erCe CRRATY. ANy Bmhil-
[rer thoacs n who wants b be

inm |:II.IH-|||F'|-! for himsell with
wondorful apportunities for

. Trons god o 5805
hig  earninugs  should get

achoul b This a8

regaiid gided siarted MNOW.

I. Pgek savw ~Firsk E'EH“ Fﬂﬁ FHEE

:.::S'.'-l:-."h- neined INFORMATION
There k8 Mo Obligation

YON SCHRADER MANUFACTURING CD.

7T Pl Rsci

A GREAT FIITIIRE

Complote Asronaubical Enginsering or Master
Aviation Mechanics iraining in the hearl of the
Rigeralt Industry. Graduates oblaining immo-
diste empleyment,. No flying invelved. Avia-
tion's loremost school. established in 1925
Localed on Grand Ceniral Air Terminal
Fag full inlormation, address Departmeont PM-1

<URTIZS WRICHT
TECHMICAL A% INSTITUTE

GRAKD :lﬂllll AIR TERMINAL
ELEMDALE {LOS AMEELES) EALIF.

HE TR

SCHOOL BT AGEDMAGTICS

{Continuved from page &)
Drill press used os a topping machine._._... .. (oo
Gumming cireular-saw blades....................
How to sharpen milling cutters.............
Locating the setscrew in a bering bar..........cocccovececcneene

RADIO AND ELECTRICITY

Steplodder rack holds light bulbs. ... ...
Tray on ladder holds small parts.....ccooienrrnicinnens
Shellae improves taped joint

First aid for radio receivers (Part 8)..._ ...

Four-watt o.c.~d.c. phono amplifier......____.____ .. 156
Safety “pure-tone” code oscillator for students ... 157
Charging 6-valt battery on 12 or 32-v. d.c. supply.....159
Home recording on old X-ray film.........ccocoeeninier 159
Sterage battery dolly for radio werkbench................. 159
Take-up reel for "mike” cord on P.A. amplifier. 159
Reducing losses in tube-base coil forms.....................159

SPORTS AND GAMES

Leg pocket holds ski oceessories. 114
Good turns mark good skiers...........ccninmmmmm 120

STORE AND SHOP

V-strips aid in cutting sheet metal...ocoo
Shield for indelible pencil.....cooeeoooee e
Roller prints foetprints on sidewalk..... ...
Rack disploys wallpaper ..o
Lumber yard chart aids custemers.......

Cover for basket on delivery boy's bicycls
Helder for sidewalk tropdoors.

MISCELLANEDUS
Rubber-tipped ocilcan applies flea lotion to dog.......... . 99

Brushes made frem screen wire.
Snail nopkin helders ...
Christmas gifts of paper.............
Making pipe stems easy to remove.................._..._.
Balance scale improvised from spoen.....................
Viewing box for test twbe.. ...
Glue doesn’t stick to woxed drowing
Moving reflectors protect bicyelist ... i
Miniature sewing kits for purse.________ .
Eyelets make model planes strong......o.
Cardboard roll makes hole in cement...
Novelty watch cases._. ey
Paper cutter makes ||'|'i|||u ':utl: ......................................
Poultry leg bands moke attractive purse handle. ... . 138
Safety reflectors on lunch box....
Cylinder measured with sguare.
Painters on clutch core.. .
Removing rivets from M“lr l:l'lﬂll'll .....

...... 144
Warning flag rights itself if tipped...._... ... 145
Gasket potterns marked with stamp pad...................145

Two-way chock for platform truck ... ..

IMFORTANT NOTICE

It is the intention of this magazine to provide ita readers with
information regarding the latest developments in the mechanical
arts, We take mo responsibility as to whether the disclosares con-
tmined in our articles are covered by patents and advise readers
to investigate this subject before making, using, or selling any af
the products, machines, or processes deseribed in order to avoid
possible Hability for patent infringement

POPULAR MECHANICS



Tis is a radio war—and victory will
bring a radio world!

That’s why men with foresight and am-
bition are studying radio now — at home,
in their spare time!

They know that if they're drafted, radio
training will make them eligible for further
valuable training with the Armed Forces
—eligible for higher rating and higher pay
—eligible for more interesting assignments!

And when they return to eivil life, they’ll
have knowledge and background to fit

INTERNATIONAL CORRESPONDENCE SCHOOLS

HELPING TO TRAIN

BOX 5851-J, SCRANTON,

the course before which I have marked X:

TECHNICAL AND
[ E-allnrrulr.ln;
[ Bricee Enp
(W] ("Imm.l.-l:r_'.r %] f" pj Minkng
O Civil Enginearing
[l Conerete Enginearing
O Contranting aml Building

[0 GENERAL RADID

[0 RADID OFERATING
[JPRACTICAL RADIO SERVICING
[150UND TECHHICIAN

O Air Hrake

] Abr Conditioning

0 Abrplases Dealting

[0 Archiatectiarnl [ralting

[] Architerture

Ll Awka Engine Tuns-amp

O Auta Techmininn

O Aviatkon O Aviatios Machenio
O Bluepnot Heading

O Coteon Manufasicnng

O Dissnl Enmines

O Elecirica]l Diealting

[ Electrical Enginesring

O Elpcirickas

O Electrie Lighting

O Foundryman 0O Hru1|&
O Heat Treatmont of s

0 Aceounting O Advertising
[l Bumak kewmng

[ Busineas Correspondence

O Pusines Mamagoment

O Cartouning [0 Civil Servies

O Collegs Prepasasney

O Commeraial

) Commereisl Iustrating
O Cemt Ascounting

O C. P, Accounsing

0 Advanesd Diressmaking
O Fousles aml Covkery

0 Home Dressena

Biate..
Conadion residents send eowpen fo Jrfermodiom

AMERICANS

Without cost or obligation, please send me booklet and full particulars about

BUSINESS COURSES

HOME ECONOMICS COURSES
O Profesaionsl Diressmaking and Designing
F L[ ——

Arifieh regidevily pend cowpon fo [ O 8., 71 h‘-llﬂlll"ﬂjl. London

Be Smart—

Study Radio Now!

them for a well-paid, responsible job in
radio, television or electronics!

You can study an I. C. 5. Radio Course
in your spare time —at low cost —start-
ing right now! Mail this coupon, and
we'll send you complete information on
the famous L C.S. personalized teaching
meﬂmd, which has hf_'lpell thousands all}ng
the highway to success!

-

This information may well he worth
thousands of dollars to you—yet it's yours
for a 3¢ stamp! Mail the coupon today!

e

SPECIAL
TLNTION RATES
FOR MEMBERS

OF THE
ARMED FORCES

*

FOR VICTORY

PENNA,

INDUSTRIAL COURSES

O Highway Enginesring

O House Planming

I'_l Industrial Metollurgy
awninelive Eogoeer

L‘l Muachipdst O Inspeeior
Mansgement of Inventions

] Sanitary Engineering
O Shest Meral Wark

O Ship Drafting

O shlpftung [ Shop Practice

O Stonm Elsctriel] Steam Engines
] Hunain Firting

[ Hiructyirnl hrafting

SMarar Engloes
[ Heruetrirsl Engiaenring

O Mechamcnl Diraficng

O Mechpnaond Fnginaariog O Hurvayving asld Mapping

[0 Mins Foreman O Telegrphy [0 Telephony
O ‘ha,\.l!:llmn [0 Pattermaking O Textile Deslgning

[ Plasties [0 Mumbing [0 Teolmaking [0 Tool Tiesign

O R. 1. Becdion Foreman O Welding, Cias and Flesisia
L R, K. Signalman [ Relrigersvion [0 Wolen Mooulseturing

[0 Firn Voar College [ Nailway Poatal Clerk

[} Foremnamshi O Freach [ Balesmprabip
L sl Exglia ] Becrotmnal [ Spanish
] High Brhoal O dbewean] aml Siga Lattering

O Managing Man at Work 2 Traffio Mansgesment

king 0 Tea Foam and Caleterls

Mansgement, Catering
A TR e vimrim i s b rm e e

Present Position..

e Sehoels Fﬂﬂlff;ill

midred, Mentr

‘0. #, Enpland
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Increased production
means

More Jobs for MACHIHISTS

and bigger pay for men who know their work

This big home-study and reference course gives you the
pml:l:'cu] focts on machined and methods you nesd to ad-
vance in machine shop work. Take advantage of the other
man's experience as found in books, to sclve your problems,
increase your efficiency, with

The AMERICAN
MACHINISTS' LIBRARY

E volumess—21E8 papas—251E Niustratlons

(A cembined hame-study course and relerence library)
Thla library of machine shop practiee was written for practieal men,
Ives youd Lhe best metloals for every klnd of machine shop work.
nlly explains Iwites, drills, pnd ocher machine tools and their
npeﬂ ok, nutiamontle sorew mochines, apeeds and feeds, gear doslgn
and produetion, flos mnd ixtures, puneh and die work, metal sucfoes
Ingz. ete., ata,. Plainly written—eomsletaly ilhistrated—the best Kind

of help to the muchioe shop man who wanis to pdvance himsell.

He money down—speclal price—easy payments.

EXAMINATION COUPON

McGRAW-HILL BOOK CO., 330 W. d2nd 5t., New York
Bend me for ten days" examination ihe Amiericomn Machini&ls'
Libenry. If satisfaeiory I will send you E1.850 in 10 days ll'-ll
BLII:I' metinky kil gl price of S19.50 i paid. If nos wanied A
§11 return (he Books postpaid. (Te insure prompl shipmen
urrltu plainly and Al in &bl lines.)

NAmMAL: s . caseass B R R I ]
HOms ABITEEE. « os von g8 5m e sie n s g s S EE s R e
City and StAlE: cs s ssrsnranssnaassasssashssaninannnnes
Poaltlon . csaasnasacasnans EasiEEdGEIANAmEEREEmE
Mamie of COMPANY 2 ao s nnsntasassesssssssessssssssPFAM=1-43 :

Be Your Own
MUSIC Teacher

LEARN AT HOME b‘:.r mimdnlﬂ!l impreved methed. Simple

B-C—n ehild can lesrn 10, Your
lessoms comsist of real Mll‘ll!ﬂllﬂ. !Illtﬂ-ﬂ of tiresome exercises. Each of
theee delighifully easy bessoms sdds o mew “plees’ to youor 181 Yoo
read renl potes, too—no “'numbera™ or irick mugie, Mathad 15 g0 therongh
that many of our TRO.000 stodents noe band aod orchestra LEADERS. |

Be Popular |
Everything is in prlnl. and pictures, First | Pick Your Course
youl are told what to do.  Then & pleturse =
showa you how, In a few short mopths you  |Pisne Flube
may become an exccllont musielan—the life  [Violin Buitar
of every partyl Organ Saxophone
Free Bosk and Print and Picture Sample  |Soret Mardolln
“.Editi' st onee for ﬁﬂ}ultnml I:rcu.irlll-mi: r’“"‘h'";i'ml‘:z""“
an F -] I !i‘l:ll:- an urn hamn [ EREE r
mention your favorite imsirument, Instri- "‘""':." "“t_: Bultar
ments supplied when nesled, cash or eredii. Pian r::nn di
(Porty-Filth Yesr—EsL. 1808}, Bt h o T
. §. SCHOOL OF MUSIC T
71 Brumswick Bidg., Mew York City, N. Y.

Say you smw it in Populor Mechanica! |

10A -

‘PARKS AIR COLLEGE

PARKS AIRPORT EAST ST.LOUIS. ILL:

Offers YOU COLLEGE and PROFESSIONAL TRAINING
Majoring in AVIATION

Aceredited by the INinols Soperintendent of Publie Tnstrocilon. Tn-
cluded glisce 1938 In The Directory of T_'ujl.t-gu ond Unbversitles,
legued by the 17, 8. Office of Education, 17, 2 roved as a Com-
merelal Ground and Flying Sehicel and !t[ﬂ'hulllﬁ Hchoal, A ceredited
iy and eneperating with the Unlted States Army Alr Corps In giving
gkt and mechanical traioing. Open to high sclicol gradustes,
FOUR eourses lead to B.8. degrees In Professional Pileting, Aviatisn
Operalions, Maintemanze Emgineering. Aeronauticsl Enginesring.
T“;h;ﬂ-'l'f '{'}Vr? TRAINING 'Fil.-.l\l's are uged in professional Aight
ralming which propares graduates for  airline Might operati
FACULTY of 104 specialtets in varlous Belids of nl..:u.m s
Enroliment limited to o total of 300 commercial aviatlon students.
Capaeity enrcllment of %70,

Alrpery, 25 buildings devoted te school pur vely. -
toried and diniog hall at the College. P NA iy ol
Wioter term Janusry 4. Send postcard for new El-mn catalog.
16th YEAR Registrar, Devt. P
PARMKS AIR GE., E.ll-'t :II'.. I.ﬂﬂl. 1.

ENGINEERING 27 %onTie

27 MONTHS

Courses In Aeronautical, Chemieal, Civll, Electri-
¢il, Mechanieal, and Radio Englocering.  One-
year courses In Radio and Drafting.  Approved by
C.A A, Prep courses without adeded cost,  Low
tultion. Large indusirial eenler. Opperounity to
warn part living expenser. Enter March, June,

Hepl., Diee, Catalog.
513 E. Washington Bivd., Ft. Wayne, Ind.

STUDY AT HOME

Legally trained ink

er ]:mlunm idll.!mf-li:l' gt

coad In business and publia

ifn, Greater rfanities m' tham

aver efore, (2t are
iy mes with training.

Huahﬂﬂmhm.

I;i\:.h- o. Yoo ik

earse PHOTO-ENGRAVING

3:1

‘W teach yoa quickly, at home in spare time. Eara whils
you learn. Establish your own profilablas busisess with
equipmest wi furnish, of work for ethers s good salary.
Culs in this magering mede by process we {each, Send
for your copy of our big illuatrated estalag. 1t frea!

THE AURORA SCHOOL OF PHOTOLEMGRAVING
Tarope® Bldg. {Dept, PM-48&) Aurere, e,

Bplendid opportunitics. Prepare in spare
time. Ensy plan. Mo previoes exparience
mum: eommon schosl edueatlon suMeient.

l'n:lr‘h'u bonkiet “Opporiunities in Pho=
n‘ mmuny partleulars afd requirementa
H'ﬂ American School of Photography
1316 Michigan Ave,, Dept. 1351, Chicago, Bl

Print Your Own

Carls, statlonery, clreglars, togs, Inhels, photo and
oyl tkes, audvertising, ete. Bave money. Print for
'I:HIM!L Gond Praltl awsy tues sk, :..d ﬁﬁ ms
R Jumnbor owifli Sankor ou fram 517 ﬁl’ml I'wr
iras r-:--l-u At ol Setalls KELBEY IF |m:.. 517, Ml erithen,

® ITALIAN ACCORDIONS

Hepd Made, Verr hest, Lowest prices.
'J’ Bave HM:;'T Semd mkToE -nu ||:If.m]1r:r”}i'ﬁx u.nlu..
ITALIA & P.SOPRANI ACC. MFG. CO.
3 W. POLK 8T., DEFT. P 4, EHIEAGH, ILL.

e
gedd manufacturers
eljon & AP vl o £
Iwl1|l"< i1 I'I; Lo P'-'II M.r |1’." Imita-
J4F 1]

B .1||l md 1||:' (3]}
Art Goods and
thom, Experienoe

WE AlE L.

W ITII .!JI.'\I E".'I.I."I'I I-:lFlH r t

for real prosperity. Our FREE boukle 'u..ll jl'|1a|.¢5.[
ond hevefit you,

PLASTEX INDUSTRIES, ﬂnu! P 1085 Waskington Ave., New York, MY,
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anor PRACTICAL EESTIRICITY

® FOR MAINTEMAMCE [MGINEERS, ELECTRICIANS AMD ALL ELECTRICAL WORKIORS, PRICE 54 ®

S HERElE T YOUR OPPORTUNITY !

INFORMATION “AUDELS HANDY BOOK OF PRACTICAL ELECTRICITY," endorsed by hundreds of
e;parr]rnwd mrrh}rﬂ, you Loa ean ]‘.‘lh:lﬁt I:I}I' the ]'J-D:I‘H-l:lhkl nwne:nhip of this gl;vnd 'b-onl:, [T
IH A taining the practicalinformation thet every electrical man can use. Clear—concise—explain-

HAN D-Y FORM fng the essential facts, fipures and rules used in good general practice—and fully illustrated.

COVERING : 1440 PAGES A Practical, Quick,
ELECTRICAL ENERGY Ready Rel . Gi
MECHANICAL ENERGY 2600 ILLUS. S }[“a T:,n:f“;:::
Current Effects—Mapnetizm ekt
MAGNETIC INDUCTION apd inside information
D.g.ﬁotunannmm on electrical subjects.
A, C. Motors— Alternators Every point clearly ex-

plained in plain lan-

ALTERNATOR
CONETRUCTION
guage and with dia-
gramse. Subjects ar-

Armature Winding
ranged progreasively [or

Armature Repairing

WIRING DIAGRAMS
the student, and com-
plete index makes in-

Heverse Current Relays
formation instantly

Overlosd Relays
avallable to professional

Differential Power Relayn
Undervoltage Relays
Temperature Helays
ELECTRIC POWER

TRANSMISSION
Underground Wiring workers i_'u:rr ready refer-
gntl:lehegtic}i:_ﬂg T ence, A time and money
wite — Electric ]
TRANSFORMERS saver. A competent and

dependable guide and
helping hand. Sponer or
lnter this handy book
will anawer important
gqueations and help you
to handle efficlently all
kinds of electrieal prob=
laoma.

SAUDELS HANDY
BOOK OF PRACTI-
CAL ELECTRICITY™
is bringing a helping
hand to hundreds of
workers and if you will
agres to examine it, the book will be sent to you

HOUSE WIRING

Diiagram of Conneetions

Hectifiers—Convertera

Power Factors

WATT-HOUR METERS AND
CONMNECTIONS

Watt-Hour Rulea

Meters and Instruments

Circult Breakers— Fuses

Rheostata and Starting Devices

STORAGE BATTERIES

Eleetrolysls—Insulatora

Eleetrie Lightin

FLUHRESCEN‘FT

Hign Flashera

NEON SIGNS

Electro 'PIalian

RADIO PRINCIPLES

IL%DI%LTESTIUNS AND
AN RS

5
Radio Tubea—Photo Electrie Cells

i on approval for one weel's examination. If found OUK,
E{Lj%"},‘hc%ﬁ‘mp to you, it can be paid for in 4 monthly payments of §1.00 each.
v : If not satisiactory, book Is to be returned in one week.

Bubstations—Power Station Plane
FPlant Management

gggé‘gl:fﬂé};@h*%%ﬂi{mﬂ TO GET THIS ASSISTANCE FOR YOURSELF
Godes = 0 Tielay Syatem and— § gt COMPLETE  SIMPLY FILL IN AND MAIL COUPON TODAY

ELEVATORS AND
CONTROLLERS PAY S0 A
Elevator Wiring and Operating “Hl-' “n 'I
MARINE WIRING = - L R
Elecirie Bhip Drive
ELECTRIC RAILWAYS THEO. AUDEL & CO., 49 West 23rd St., New York
[H Heatin Mail AUDELE HANDY BOOE OF PRACTICAL
A LUROLT g Lt ELECTRICITY (Price $1) on T Days’ Free Trial. If 0.K.
Dlunéuti-: Tefrigeration I will remit $1 in 7 days and $1 monthly until $4is paid.
Air Compressors Otherwise T wi it.
DIL B NERS 1 ill return it
gnlr;pq-'ﬁisrinz‘ﬂdminﬂmn
oldering—Brazing
WELDING
Electro-Therapoutics—X-HRays
Automobile Starting
Attomobile Lighting Systems
Ignition
eetrically Operatad Tools
Resady Reference Index

THEO. AUDEL & cn-r 49 W. 23rd 5"'-; N.Y. . Reference P M.

Name

F

Address

Oeeupation =

JANUARY, 1943 11A



). E. SMITH, FH-.lllhmi
Radie Institute, Eatab
yoars. He has directod the train-
Ing of more men for tho Radio
Industry than aayons elsa.

Men | Train at Home  5GT NOW! MORE RADIO TECHNICIANS

Like These ARE MAKING $30, $40, $50 A WEEK
[ okt oeuiony’ THAN EVER BEFORE!

| wms on my Lenth leason, | made

E000 in a year and n half, and

2200 a Month in Own

“For several yoara I hove been
in business  for yssll making
aroind 2200 o month. Dusiness
ling steadily increased. 1 have
M. . L. to thaok for my r.t:-rl."'
s A, J. FROEHNER, 300 W, Texas
Ave., Goose Creek, Texas

Ligutenant in Signal Corps
Ul ennpol divalzge any Informos
tion as to my type of work but
T can - say that M. K. 1. training
i&  eertninly coming in mighiy
handy these days.'’ (Moo el
schiiress  omltted for mulitary
o FERSO0NS. )

Chicf Operator Broadcasting
Station

“Hefore | completed your les-
sons, [ obtained my Radio
Broadomst Operator’s license il
immedintely jo i ned Station
WMPC where [ am now Chlef
Operaior.” HOLLISE P, HAYES,
#2327 Madison 5t., Lapeer, Mich.

Firoaibcastin

“a= EXTRA PAY IN ARMY, NAVY, TOO :‘“i
7

*:"I. Men likely to go Into military serviee,

soldiers, sunilors, marines, should mail 1ke
Coupon now ! Learning Badio helps men get extra rank,
extra prestige, more interesting duties, MUCH HIGHER
PAY. Alsn prepares for good Radio johs after serviee ands.
Hundreds of service men now enrolled.

e

124

have mads i avorage of $10 0 Mail the Coupon for a FREE lesson from my Radio
Bl B e L L Course, It shows you how N. R. I. trains you for Radio at
Denver, Colorado.. home in spare time. And with this sample lesson I'1l send

my G4-page book, RICH REWARDS IN RADIO, It de-

Bésinoss scribes the many fascinating jobs Hadio offers; explains

how N. R. I. teaches you with
interesting, illustrated les-
sons and SIX BIG KITS OF
RADIO PARTS.

You'll see why my complete,
practical Lessons offer & qgoick
way to more pay. But even if you
never go any [arther, this sample
Lesson is worth having., It is a real
introduction to the woenders and
opportanities of Hedio. 1 will send
it to you without obligation.
MAIL THE COUPON!

, A TESTED WAY TO

POPULAR MECHANICS



Beginners lllit&l'{ Learn tu Earn $5, $10
Time

Many M. R. I. students rrmlm 25, 810 o woek extra manoy
fixing Radios in &pace time while learning. I sond EXTHA MO]‘-I-""t
JOB SHEETS that tell how to do it!

My "G0O-60 Method* —hall building renl Radio circuits like
those lllusteated at right and conducting fascinating tests and
experimonts with kits 1 supply, half learning from illustrated
lhssons—Ebnkes yvou step-hy-step along the path others have fol-
lowed to security and good pay. 1 begin at the beginning, ax-
Pl_n.l;n things clearly.

Before you know it you find vourself *old friends™ with
Hadig, You run your own “‘Spare Time Shop,"" got practice fiz-
ing friends” Rodios, get pald while troiningl

Big Demand Now for Trained Radio Technicians, Operators

Right now, probably in your own neighborhood, there®a
roiom for more spare and full time Radio Technicians, Many spare
time Techolclons are stepping inte FULL time Bndio jobs, or nre
atarting their own shops, snd making $30, 40, 60 o woeakl

Other Rrdio Technicians and Operators take good-poy joba
with Proadossting Btations. Hundreds more are needed for Gove
ernment jobs as Civilian Hadio Operslors, Technicians. Rodio
Manulacturers rushing 1o fill Government orders, Pesd trained
men.  Aviption, Pelice, Commercial Rudio anld Loudspeaker Sya-
tema are live, growing fields, And think of the NEW jobs Te
wigion, Ft'wlunnr'r Maodulation and ather Radio developments will
open after the warl 1 give you the Radio knowl requlred
for these fields. At left ore just o few of the hundreds of men
H. R. L started on the rood to good pay in Radio,

START NOW Toward Radio's Rich Rewards!

MATL THE COUPON, I'll send you the FREE Lesson and
my wviluable, Gd4-pnge illustrated book, RICH BEWARDS IN
RADIO, Mo obligation. They're pocked with focts nhout Radis,
things »ou m:\'er knew nbout Broadensting, RBodio Servicing,
Monufocturing, = B.ip and Herhor Endio, Government, Aviation,
Folive, Commercial Radio, Television, Loud Speaker Sysiems.

They're erammed with photos of Radio Technicians and Op-
erplors sl work. You'll aoe spapsbois and letters from men I
trnined, 8o you ocan keow what N, R, L did for other follows.
Fictures of N. R. I. teachers, completes description of my
Course and “'50-60 Method''—Ex-

erimental Hits—Extra Money Job

el — Consultation Service =
Gradunte Serviee @and Diploma.
You'll see what Hadio offers YOU.
And yoo'll have my FREE leszon toa
keep., Mo salesminn will eall. Mail
the Coupon NOW=—get started to-
dny on the rond to bigger pay! A E.
SMITH, President, Dept. 3AP, MNa- t
tional Radie Institute, Washingion,

D. C. ll Mail me FREE, without obligation, your SBample Lesson and
L fd-page book, "Rich Rewards in Radio.” (No Salesman
TRAINING MEM FOR VITAL l will enll. Please write pluinly.)
RADIQ JOBS . Hame. . sivessasnassnsnssssrnsnsnnsss I sanaw
: = 4 B P e T ey s e RS A e B Py P e

JANUARY, 1043

Mr. J. E. Smith, Presldent, Dept. JAP
NATIONAL RADIO INSTITUTE, Washingien, D. C,

L---_------------ﬂ-------

You Build These and Other
Radio Circuits with

6 Big Kits I Send

'I.hl: hme you've  con-
dibrted (W Sotn of Expseri-
moents - with Fsdic s 1
EupgHy: male humadreds of
FRAUTUIeLE wikil Bt
menbs;  you’ll have wwb-
abille | PRACTICAL - Rasdic
cxpwriopee for & pood full
or port thme Hadie jois)

[NATHRE.
wh o haild
urse, Lise 11 in

wl:, [
rer,1||J|I Encdbin work A0
mnks EXTHA maney. Vas
e yoltmeter amnd

SUPERHETERODYNE
CIRCURT  [abovel Proe
selortor.  oscillnior-mix-
wrdlrat detectar, if.
stage, dlodedetoetor-
BV BLEE, A00bG KA
Pirlme i Jaeal and dis-
Ltant stations on tlah]
elreit you Bulld e
T

Abl.  BIGEAL - GENERATOR
jabiovel Huaild b yotrselfl  Pros
¥ido :..:.pl.u.u.!cﬂnm-lulnﬂ-d sijrraln
for Lesi and orimenint yAr-
poacs.  (Hves lr [FTTH IS llrm.'l.lﬂl
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Learn this
Profitable

Profession

in 90 Days at Home

ﬂmhlu.m of men and women of a1l oges 18-30 make §10.00 to
i jm 8 gingle day Eivipg selentifle Swedish Maossage and
E!_'.rJrll- Therapy  leeatments, There i a  big demamd from
Hospltals, Sanitariume, Clubs, Docters and private patients os
well as opportunities for establishing your own office.

learn this interesting money-making profession in Four own Bome
by mall, threugh owr home stgdy  conrse, Bame  insiruclors
g5 In ouar FATIONALLY KEXO0WN resldent school, A diplonsa
is awarded upen completion of the course, Course fan be com-
l Meted in 3 10 4 momths, Hizgh School tmining 1#

not pecegeary. Many earn blg money while learn-
ing. The Army and Xavy need hundreds of men
and women trained in Massage and Physiotherapy,

Anatomy Charts & Booklet FREE

Enredl pow amd we will inclode unlform coat.
medical dietionary, potented rediclng roller and
Hydro-Therepy supnlics without extra cosl. The
reduclng course alome may be worth many iimes
the modest tuition fee
Send coupon new for Anatomy Charts and booklel
of phatographs -nd letfers Trém sbidddaiul arad-
uates. THess will all be zeat postpaid—FREE.
.....-.-.——————————-d.ul.u-l——.l.-
THE Collegs af & Swedish Massage
Dept. 164—100 E. Ohio &i., Chicage
Your muy zend me FREE i peasipald,
cantaining photographs and letters [rom  gradoates,
details of wour offer.

Anriomy Charts, hooklet
and  eoanplete

NI ciicimeimamies
Address .-
City

OWN YOUR owu
BUSINESS

BE INDEPENDENT
EARN MORE

Ambitious, energetic men report
highly profitable gross incomes,
Mot all do as well, but G, E, Car-
penter took in $779 in one month.
L. A. Rowe's gross wans 5148 the
firat week, L. T. Jorden has had
weekly totals olose Lo £400. E. C.
Thomas r.rn:-aued S1100 in 18 days. With this guar-
anteed, ensily opernted, electirical machine they . i

wash ropga quickly and beautifully on customers’ o/
flooras and build repeat business. Hundreds of |
poseible patrone in yowr wvicinity. g;‘:

SMALL INVESTMENT— EASY TERMS |

Equipmont iz not esxpensive. Pay part down, balance
armall amowits monthly, No shop amd #Bo =pecial ex-
perience necessary. Hundreds of seecessiol operntoes
all over 11, 5. Got into this paying business now,
therd's no fear of |'r"ﬂﬂ or loss of job.

FREE METHOD BDDH

Hend todoy for book describing
rig  wadher and the method
which enables you to eara large
prolits; how you com ownm o
permanent business; how you
cnn start on low poyment and
COsY LEFMmA.

VOMN SCHRADER MFG. CO.
101 P1.; Racine, Wis.

14A

€ an ARTIST:

=Train at Heme In Your Spare Time

The faseinating fleld of Art offers commersial {qwriu'rl.lr.lu
to men and wemen,. COMMERCIAL ART, CAR [IHIHI],
ILLUSBTRATING all in ome complets eourse, TWO ART
OUTFITS fumighel. Learn to draw step-hy-step. Trl.:mr]
artists are capable of earning 330, §50, §75 a week. Write
foday for full nformatics In FREE BOOK, “Art for
Pleasure and Profit,” No obligation, BTATE AGE.

WASHINGTON SCHOOL of ART, Studia 1HF
1115—15th St., N. W., WASHINGTON, D. C.

sacosal &M

hIRCRhFT DRAFTSMAH

vomi STUDY

THEGAEH

A peal Dature and e
werbvenass and tabests T s mtemtin o aviatuen,
Erain o

Fvan wall
homa srady cocriss pﬂ-p-uedi by -m.-rr awiation bu-dn-.
Hars is the way For you to prepare swicesslelly 8 hime,
Mail thas ad now fer full mdormaton snd oosts,

RYAN AEROMNAUTICAL INSTITUTE

431 LiNORERGH FIELD » SAN DEIGO, Calll

Get This Book Free If You

STAMMER

Every stamiperer dhould have the new 128 page book *"Stam-
mering, [ta Cause and Correction.”  Benl [Pee Lo slammerera,
1t ﬂmt-rlh-rtu the Bogue Tnle Method for the sclentifle corroe-
tlon of atamimer] and stuttering. Alethod suecesafolly used

at Bogue Institute for 42 years—sines 1901, Endorsed by phy-
giolgng. Wrlte for full information. No oblipntion. Benjamin

N. Bogue, Dept. 1346 Circle Tower, Ind ianapolis, Indiana,

I'voICE;

Results GUARANTEED

W bud, sirengiben the vorsl orpass—mnot with ilngbng lesons—bui
by sound, sedentifleally corres i slleat unil voeul svereiees and absobutaly
comphete mtsfaction with rolis. Wriks for Voles ook,

Bewt 8o wa one under 17 years old unless signed by purset

FUNDS FOR \\'AH BENEFITS !
Easy to raise with plays and
-
= = First Purts for comp
L Bom
lhﬂE’ “-;
I eharnges, @=L, :-lll- Fran.
T. 5. Benlson & Co., 225 M. Wabagh, Depl. 19, Chicags
Correspondence Courses In LOW AS
ELECTRICAL EMGINEERING. Get jrood grasp of wide elec.
trical field. Modern, Very undersiondable. Theory mado easy.
At I '..,."‘i“.i"..r'l"...'nﬁ','.f‘r’.i‘r:.bﬂ“."'“'

PERFECT 'II'I!IH::[. INSTITUTE, Skudio 1351, &4 E. Lake 51, Chicago, IIL
rF -
@ MinsiTels it
0.4 ELECTRICAL ENGINEERING KX 5

eferred pasi i
Wirks for dres coples of sehonl o ebudent axinms, ole.
LINCOLN ENGINERRING SCHODL, Box 331543, Lincoln, Nebr,

iIFI Send YOW
JTHIS FINE S5UIT —

wll-weal DEMONSTHAT |I-:q,1'--. riine
lathing—and takesrders, Yoo enn neak & Ep o §
|-.|; tnhrice, all prnsstio

o0 imaday . My lin
i

gy bt

Fit
Ii.-'li.‘leilT I-TD-HEFIELE.].I-DUH.HH :nn,nrm: N-Illi. :H.u:a,uq

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 responzible job that will help to win
Victory, bring vou good pay and give you

greater future security., America needs many more
trained workers in almozgt every branch of industry—
needs them urgently—needs them quickly., Rich rewards
await thoze who qualify, and they will have the thrilling knowl-
edge that they have helped to protect the American way of life.

Many thoussnds of workera depend on
DRAFTING ONE OF MANY OPPORTUNITIES [ e

can begin—the vital work of deaftamen
must be done. Yes, drafting is highly important in Avintion, Automotive, Diesel, Electrical, Mechanicnl, Plastics, Hadio,
Stractural and many other industries. If you want to qualify in one of these interesting and profitable fields, or if you are
already |||L1:l|1.-:|.1 i in ofne of them and want to At-yourself fq:lf fi htl‘ler-}m_'.r:lhﬂ podition and sontinue elimbing. American
School offers you your chance,

Eurmﬁ ml:-t'eh than -1LI Years \Lellhmu- helped thousands of men and women
vy realize their ambitions and attain important '|||:56||L||:m3| in industry,
LEARN As’ TDU EARN buziness and the professions. You who hove not completed high school

or have missed college training, and who cannot spare time to go away
to schoal, ean get educntion that fits vou for better things, You can learn in Bpare time, in vyour own home, and YOU
CAN CONTINUE YOUR EARNINGS., Hemember thot top executives and department hends encourage home instruetion
and keep an eve on thoae 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 esrn them by learning.

It"a easy to find ouwt about the training that will br]’ng

GET FACTS FREE . ND GBLIGATIGN your spportunity. To get details and outline of study,
with histories of sucecsses others have enjoved, write

us or send the eoupon. Complete information costs

nothing, incurs no obligation. Let this grest school, a8 pionecr in home study edueation, explain the methods that can
bring suceess to you. Bend today. The sooner you talke this step, the sooner you éan start on the road to fulfillment

of your ambitions and, at the same time, be better equipped to do bigger things in Ameriea’s drive to Vietory.

Employers Welcome Applications

From American School Advanced ! Take This First EI:ISY Sl'ep ‘

Students and Graduates

Whenever and wherever trained work- CHEEK, CLIP ﬂND MA!L B'Du PUN NUW

ers are necded, employers welcome

applications from American School c
: AMERICAM SCHOOL, Dept. G-145, Drexel at 58th, Chicago
advanced students and graduates. Our Witkaur ohifpetion, Pleass send FREE and pestpald, bulletin and detaiis

employment placement service will help of the Suhjerts ehecked,
you to locate good openings. There isno 1 Splr Conditloning  Djccounting and o R and Wones
o s - CHefrigeration inll el i
extra charge for this help. Write NOW | OArchitecture Rt fogoumning D e o
for outline of home training courses | proBending Bookkeepin Ciflastics
h t 'h d 'h f & = : ng CPrivate Secretary DShipbuildin
tha ave aone so muc Or S0 many. OAutemotive Ol¥esel Engineering Chechanical Enﬂ;
Check the coupon to indicate preference | Jhntineering @ ns Osurveving & Topo:  OShop Management
of subjects. Mail it AT ONCE. OAviation Englneering Coheet detal Enetter Fo.smanship
ONusiness Pattern Drafring Ohachine Shop

Management OElectrical Engineering Dperations
AMERICAN SCHOOL IR e L e e D L S D era oW, .
P R R G e P i R i

....... b A
Dept. ©-145 Drexel at 5ith Street, Chicago | cuyp
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Know Electrinity as Experts
Know It—and Get an Expert's Pay!

What about your future? Who Is anfe teday? Burely not the man
whio 13 contented to stand stilll Know your job thoroughly-—pre-

& yoursell for jobs abesd. To do just o thouannids of men
AVE used

The Croft Library of
Practical Electricity

The Craft Li i ¢ wilewsar, o
i oen, .h'fﬂhﬁ.‘.frﬂf?%&'a'ﬁ‘:: iy L :'J:,’.'..'l:." | ey
1 | Lhat tha
s ““h’ﬂﬁﬁ”ﬁ'ﬁtuhw.ﬁ.u, e

cover b cover wiih ke

In:Lr;nlr wun il ¥ ||nr.hr-.ln iz, yog »0 mound, o ILI
of BRCO0 highly prhaesd bl beginears. Crolt ekl
rou 0 know nboul mselors, gLoarciods, W Lo, g

eireeils. awilchborrds, diskribotion u-q.-hp--nlntrlul maghk

wiring for light and pawes—wiring of # Il n[l—npd"r :.-'I mnd mun
uirmmests—illumingtion in its srery phose—{ihe most bmprered methods of light-

:‘ —lanmipd snd lamp efects, sbt.—bow o do & cemplels jb, Fn-. planaing i, ta

Ho money down — easy payments
Fill k= azd meil the sy aginrked snd we will send vou the entire st of seves el
gl-lfrur Hﬂddl '3 |uk.n nhllonhﬂ ||||:|n:|".|‘. Wa takia uhth; rLI..‘—l'ﬂll:l.-.ll na :-LII.:.I.A-
. 1 LR =R Lim =
H":lmr::mn-l-'h. L:Dh?:mlmll .':I':'W and : ﬁ-: h::::ﬂ"ﬂ ul?“ T

EXAMINATION COUPON

FOREMEN, SUPERINTENDENTS
PRODUCTION MEN
Study

INDUSTRIAL MANAGEMENT

Millions of men pouring into new or expanded factories
require thonsands more production executives to supervise
them. ‘That spells real opportunity for if you am
ambitlous. You can step up to a better jal‘;'. ‘E
experience and ability may need only a fuller
ﬂgxﬁdu:ﬂnn management principles :_-nd it b
alle training io Feduserial Moragemend will help m
fﬂ!ﬂ-ﬂ!ﬂ' It in interceting, condensed, practiesb—planned
OF Ehif 1I?m$¢u &ﬂ Bt:ll] itin :.-nurtl.nnre time, at
home—an erate cost. want to get ahead,
ask for our free 48 pag bmuelm‘fwmdaIMnuurmt
=it gives full d:ulls. Send this ad or write today.

LASALLE EXTENSION UNIVERSITY

A Correspondence Institution
Dept. 164-1F, CHICAGO

FIRST
LESSOM

% LEARN MEAT CUTTING

HATIONAL lﬂHﬂﬂL oF Hll'r I.‘.I.I'I'Tlhlﬂ Ine, iﬂl'FL U318, Toeleds, Ghio

"
] ]
! I
! MeGRAW-HILL BOOK CO., 130 W. 42nd St, Mew York I
I Banil ma lor bem davs’ stamination on appreval tbe Cralt Lileary of Praesiesl |
1 Elscirleinr. 7 woli. IF silalaciors T will send you 83,00 ks 10 days and S50 |
1 weemthl¥ wmil] ihe prics of $E500 ja puid, 11 nsd wanied, 1 parlarm A Badaks 1
i [GLEt -
1 1
1 1
] |
] |
Sy |

il pis
(Fo bnsare prompt shiposent Wte BIRINEY SR BH 10 NE HREL. |

AUDELS Carpenters
and Builders Guules
4 vols.56

wlde Teads  Inforseibss

o Ll-m-rmt-u,lﬂ u-l-d-n hm-
wrn, Bl
ml] Waon lll:lrh-lrh 'I'hlrw
Clabdes give you Lhe shori-zuk
Enrreclioes Tt you wesi—
including mrwr m.ll.hnlé.l .
#abstinns, plans, eystess
mankEy siving ssgrations. An
BAEY DHAFERsIvE Coutee lor Bba
apprentlod mAd atudent. 5
racibeed  duily  helgst  an
E-r errmcs for che marier
Carpenlers &very=
=R Alaren \-hkl
and Ls

rl:l' T P
mnre for yourself, simpl
dn snd ma .
Inside Trade Information Ont  Foif taiow. ol
How to wse the sfee] syunre—1Ilow Lo Glo and set
eaws—ilow to build furniure—How to use o
enbtee bor=—=How 1o e the chalk line—How to e
fubes nnd sosles—How to make joihli—Catfpefile
aritbmetie—Solving mensurstion  problems=[Es-
timating mrrengnh of timbera—How 1o set girdees
and sills=How to [rame howses and reals—How o
matimate coste—How to build houses, barne, gnre
mEea, bungalows, ste—How 1o ) and drow
plansg—Drawing uop speciBealionsa—How 0 ex-
cavate=—llow 1o use seitings 12, 13 and 17 on tha
wieel sguase—How to budkl kolsis and sealolde—
shivlights=—How to build sisirm=—Hew to put oo
nterior trim—Mow 1o hang docrs—How to lath—
Iny ma—Haw to paint

"lulhn'.

~STATE COLLEGE

B'S*ﬂﬁ'grce in24 yeary

?u-»'had for technieal 214-wear courses in
fln’., lectrical, Mechanienl, Chemion], Radio,
Acronantical Lngineering; Buosiness A dminis
tratipn, Aeeounting, and Secretarinl Science. Bpecial proparatory depart-
ment for H‘l&:& whn Inck required ligh school work. Slort |-_||_|-_||¢_'|,|:||I enirses
(30 weeks) in qurﬂ.m.[.. l.:lrn..{lnf- Law tuition. Tow living costs. Cos-
mopolitan stadent Imd !‘pl Enter Januar Mp.r{:r: June, Bep-

tember, Wrile for calalog, 413 College Ave. ANGOLA, rnnu.m.

TRope avistion, sStivAy £reuilng moes and mary gmeary Jobw . nkgyer wisd
w0 mEn andl wORHED RO KNOW

Il .ﬁm ridl alecrafy [l
Divil Beaviee), A3 Tramapart, Documans, Nefin. ol L‘d‘.&ﬁ'{

& MekTVara LAY, oo bl ipw eatlinag Tor thousescs of
sarend ol ire i
tewchazics and techniziant -

¢_|_1.l ILIATL
1085

Vou pr (e sErsd melremest (exl basks slodied by

mn-‘l’"’fﬂ’l COTAF UCTHEL. Eiiiilenascr, sverhaul,
ialabxtion af the iy whvratl [retiumenia. The lucinatg
Prifllikli chune cin b compleied in 3 weeks o e, Maderainly
priced. 'Wrils Americus Schoel of mmﬁh Insiramenis, Drpd M1,
0] Sex Ferrarde foss, Glodals, Calfanis

Bakers make good money ! Now Tth Indostry In wageal
Nlh.ﬂ deprension sproof, vy Forme Btady | |-1 l: oorss
gualifies you, Common w0 P Iu-':.ll:mn oy ou'Te

ambltlons, writefor 17 r:]- BOOK, " Opportun |u.- .'n||-1. i,
Mational Baking Institute, 1318 Michigan, Bept. 1351, Ehluw
SHORT COURSES, 5-10 Wuh—qrua.lif:.ryuu
for essential jobs in war trades. Full shop equip-
ment. All industriea: pre-engineering, electrical,
mechanical, machinery, air craft. Unexcelled in-
gtfuthnn. Dmmrcnnﬂ Write for Catalog, specify-
ing trade. 1123 Bedford Ave.. Brosklyn, New Yeork City.

B'KLYN
YMCA
TRADE
SCHOOL

} o
End & pem palat
e Write tesdar.
THE TAMEBLYHN SCHOOL OF PENMANSHIF
K&kl Ridgw Bullding, Hmnuas City, Ma_

by werickm

THED. AUDEL & CO., 43 W. 23rd 5t., Mew York Clty

Mall Andels Curpenters snd Huilders Guides, 4 vols. on 7 days’ fres telel. 11 0. H.
T owilh paialn, 1 bm 7 o |||j|l. mird lJ |||un.1.|||:|' umtil #0 s paid, Ciberwiss J wdl retum idem,
He obligntion unbes | sm satlsf

Name

Addrmss, . voianaeis

LT T P e

Hileenee., . T L LT T T T TP e PAL

16A

e mnd
nf [nstrustion ry paft of
h epabring Trade ot I|-l'||r' Frio-
] ||r~w|r for o woll paving poe=lion or
sl e after comp 1T CoLirse
pethon. Good waleh repalrers are In
nnd gonerally earn very  good
n s, For particulars apply o the
Wiscansin Scheol of Walch Repairin
524 E. Mason 5t., MILWAUKE
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How to Make YOUR Bod

Bring You

—FAME

/
... Instead of SHAME ! / /

Will You Let Me
Prove | Can Make You

eonacious and embarrnssed.

MAN of YOU{

What Dynamic Tension Will Do

For You

I don't eare how old or voung wou are or how
physical condition you
If you can simply raise your mrm and
flex it | can add SOLID MUSCLE to vour hiceps
yea, on eich arm—in double-quick time! Only
10 minutes o day—right in your own home—Ia
And there's nao

ashamed of your present
may he.

all the time I ask of youl
cost if T fail.

1 ean  broaden  your  ehuulbders,
strengthen your back, |:Iv|:1.'nlngu FOALE
whole museilar system INSIDE and
OUTSIDE! [ ean add inches to your
chest, glve you o vise-like @rip,
make those begs of yours lthe and

werful. 1 can shoot new sirengih
nta  your okl backbone, cxercise
thiosg Inner organs, help you ceam
your faaly se foll of pep, vigor aml
reib-blowdod  vicality thst yo won'l
Tead there's even “standiia  room'™
left for weakness and that laay feel-
"-IEI Before 1 get throaich with voun
I'll have your whobe frame “mens

ured" to o nice wew, beautiful suit
ol muscles|
Only 15 Minutes
A Day

No “Ifs" “ands” or “mayhes.”
Just el e where you want habds
some, poworful mmuscles.. Are yon (at
and Nabby? Or skinny and gawky?

Are woun short-winded, pepless® Do
¥ou i back mmd let others walk
off with the prettiest  girls, st
fobs, ete? Then write for  detalls

about *ihmamic Tension’ and learn
how [ =66 maln:lyml i henlthy, con=
Mdent, pawerfn! HIE-A AN

“Dynamic Tenrfon™ 1% an entlrely

JANUARY, 1943

FREE BOOK

In it 1 talk to you In straightsfrom-the-shouls
der language. Packed with Inspleational pic-
tures of my=elf ond pupils—~ollows who he-
enfme NEW MEN In strength, my wuoyr.
me show you whit T helped THEM do. Ses
what T can do for YOU! For o real theill, send for this
book today, AT ONCE. CHARLES ATLAS, Dept. 51,
115 Enst 23rd Street, New York, N, Y.

New Man ?

I was ashamad
I was such a poor

And now 1°d like

NATURAL methal. Only 15 minutes
of your spare time dolly |8 epoueh
Lo show amaring  results—and 1108
actually  fun,  “Opnemdc  Tensdon”
aloes the work.

“Dyaamic  Tenslon™ That's the
tickat! The licntical natural method
that I mysolf developed to change my
beindy from the scrawny, skinny-chesi-
el weakllng I was at 17 1o my piress
ent super-man physigquel  Thousands
of other fellows are becoming mur-
velous physlen] speclmens—my wiy.
I give you no eadgets or contraptions
to fool with. When you have lenrned
to develop your strength throueh
“yramie Tenedon,™ you ean Inugh
muscle-makers. You
simply utilise the DHORAMANT musele-
Hiwer in your own body—wateh it
nerens and multiply late real, sslid
LIVE MUSCLE.

My method—"Dyramic Tension"
=il turn the trkck for wou. No
theory—eévery oxerclse Is ‘practieal.
And, mnan, & eaay! Spend anly 16
minutes & day in your own home.
From the very start you'll e usng
my method of *Dyeasde Penson”
almost unconsclously  every  mingte
of the day—walking, bending pver
ele.—te  BUILD MUSCLE  and
VITALITY,

"EVERLASTING HEALTH
AMND STREMGTH"

Let

& =y
X

I KENOW what it means to have the kind of body that people pity | @
Of eourse, you wouldn't know it to look at me now, but 1 was #
once a skinny weakling who weighed only 97 lbs. !
to strip for sports or undress for a swim.
specimen of phyeieal d.cs'l.']q:-pmrnt that I was constantly self-
And 1 felt only HALF-ALIVE.
But later I diseovered the seeret that turned me into “The
Waorld's Most Perfectly Developed Man,™
to prove ito you that the same system can meke p NEW

Mail Coupon
For My
FREE Book

-_
—
‘-.‘-__

BN

Haolder of itle,
iThe World"s
Maost Perfectly
Doveloped Man.*'
As i JookA 1o-
day, from actual
avloueled sSmmp .
i ahot,

= -i

CHARLES ATLAS. Dept. &1, i

| 115 Enst 23rd Street, New York, N. Y. I

|

|

|

i I
Vi S e Al

Adldruess i :

Clly 5 1

Chieed her A 1

|
i
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ACCOUNTANCY

One of Americo’s best paying professions

These Are

OPPORTUNITY DAYS

for the Trained ACCOUNTANT!

'“FITH war, state and federal legislation requiring
accurate accounting from businesses than
ever bclm'c the trained, successful accountant is cer-
tainly a man lubcrnmd Much in demand, member
of “America's best-paid profession,” an important
figure in affairs, he is one of the most influential and
necessary individuals in the whole business scheme!
Hisis IIIPIDfﬂEIIJn YOU may be considering at this
moment. If so, don’t fail also to consider critically
how, when, and from whom you will secure r
Accountancy training. Consider particularly
le's record of more than 500,000 Accountancy-
trained men and women during the past thirty-four
yeari—a recond unsurpassed any other educa-
tional institulion.

Hemember, too, how mumerous are the available
accountancy schools and courses in the country. Yet,
despite this fact, approximately one-fenthof all C.P.A's
have been student members of LaSalle,

As to the training itself, you will find it absolutely
complete; from Practical Accounting through to Ac-
counRti é}rstcms and Ineome Tax dure, includ-
ing C. rﬁ A. Coaching that qualifies you thoroughly.

n‘gparc—l.mm siudy does it all! No interference with

your present work and a careful analysis of thousands
of student histories reveals that some have realized, in
increased laler earnings, as high as 550 returns on
every hour devoted to such stedy.

If you are actually in earnest—are willing to work
devotedly for your future success, look into this
subject ca.r{-[ully, thoughtfully, and from every angle.
Fuli information and a 45-page survey of this op-
portunity field will be sent you on request.

Sign and mail coupon for complete details

LASALLE EXTENSION UNIVERSITY
A Correspondence Institution

Dept. 164-HR Chicago I.q-p,_._,__._q_____-

Kindly tell me more about the war I'I

opportunitica in Accoanting m:l-t‘lh howr /

e Lo

*Acenintancy, the Professlon Tha.t- f
Pays.” f

-
|
|'

[0 Higher Accountancy | sy |/

- = Y
Other LaSalle Opportuniies: ,{
1 more intescated i ofne of Lhe helds

indicoted below, check nnd mail now.

OBusiness Management th?r: Bookkeeplng
OMModern Salesmanshi A, Coaching
DLaw—Degres of LL. B, UOTraffic Management
OCommercial Law OStonotypy

PRI || 1 o o o i o o o .

Fresend Posilion. .. weesamsmsszsamss e

I o i i

18A

POULTRY RAISING®
PAYS GOOD PROFITS FOR
THOSE WHO KNOW ITS SECRETS

Meaithful, Interesting cecupation for
whole or part time in cowntry, villaga
or clty suburbs., Open G0 the young aosd
all, Win indepemivince of low wiges,
uncertain e-m[.;lnrmvnt uncongenial ia-
bor, with & miliry Business of your
awny, Melp your Gavermminsl—and Yol

soir!
PROVED METHODS BRING
SUCCESS FROM START
Ambitieus men and women quickly
trained for sticcess fram e siaet. Our
famous Home Stady system indorsed by
thiry lendine  Agriculiurnl  schoals;
pEepaFed |y |I‘I'il.l|'l.||!]r Kriowi ll?’
expwrt, fonmer Senior Poultryman T
Dept. of Axmiculiure. Fascinating
casy Lo lenrn, complete o every
dﬂ‘ﬁ. showr wvalushle BuCccesR SecooLls
used by leaders, how they avold losses
How Lo &last In small wﬁi" Maka 'I.n'l.lﬂ‘ll
neEs row froms aale of Poultee,
arvd Haby Chicks, B rwr |“r'|-'u 1
denwand. ¢ prepare for mood job in
larme pouliey plast, h‘:-.mhiwhm nearky
tweniy vears=a multitude of Eraduates
attest the suespss of our timestested
mart hods,

W !|.we prenarcd a hile 33.pare hnnk
Y"How To HRalse Pouliry for Profit'
chock @il of maney- U LT = ATy
feis, We offer o send it Froe to any-
one faberested In learniog e splendid
minin-rmaking epportunities in Paulicy
Ralging. If vou are “at sea’ on your
maiure. send foe I'J'ml Freo Hook todnoy.
Address: The President

NATIONAL POULTRY INSTITUTE

Dapt, SO-1 Admris Conlar, M, Y,

New York
Eleetrieal
Ask for free illustrated S_cllo“l

booklet
44 West 1Tth St., N. Y. C.

YOU can succeeo 1n aviation
STUDY AT HOME and wis ot i the fght
J'-n-r Future security by becoming & well-in-
-qurtunh. Foalel o s, et s
F ] nﬁc-mmlunll-dmﬂld'mmi
I.n-t‘l:r\-lrmnubcﬁrm Home Sl 11iu|'l|-li

e sent you without chligation. il th
norw and begin your spare tame dudy,

RYAN AFROMAUTICAL INSTITUTE
58 Linchergh Fld Sun Do, Cakil,

ENGINEERING, broadcanting, avi-
atlon  and lce  radio, Berululnil:
murne and Morse telegraphy auight
tlu.a-ml:lullly 48  weeks'  engineers

I counrss a ulvnlem to thres yenrs® nnileae rutllo work. Sohonl
BElalvlighed 1 ﬂ All expensss Inw,. Catalng

The Dudga Institute, Dept. I:l, Valpnrnlsn. Ind.

7y CAREEI‘I

FREE BOOK

TELLS HOW

making
this mest
&b L piraly-

Established
1502

S s st Now, Learm O Painting a
Home by New Easy Stuart System

Previous art training or talent NOT neces-
. This Btuart Bystem is radically new
simple. It will REALLY TEACH

FPORTRAIT PAINTING. Cost is unusu-

ally low., Write for free booklet mow/

STUART 5TUDIOS, Room 613
121 Monument Circle, Indionapolis, Indiana
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DEADLY WEAPONS
against the Axis !

JUET as deadly—just as victory-vital—as planes, guns
and tanks—are the draftsman’s tools!

RS- Even though

you expect fo go
into the Armed

Without those tools—in trained hands—we'd pro-
duce no new planes, guns, ships, tanks, buildings!

Learn—right now—to fight with those tools—as a
trained draftsman!

Mail this coupon, and learn how a low-cost 1. C. S.
Course in Drafting, studied in your spare time, can make
you a better fighter on today's industrial battlefield—
ready for a bigger, better paying job in the victory-world
of tomorrow!

Forces, bear in
mind that frained
draftsmen get
higher ratings
and higher pay!

-

SPECIAL

INTERNATIONAL CORRESPONDENCE SCHOOLS TUITION RATES

HELPING TO TRAIN AMERICANS FOR VICTORY m'ﬂf‘:f"

ARMED FORCES
BOX 5452.), SCRANTON, PENMNA. %
Without cost or obligation, please send me booklet and full particulars about
the course before which I have marked X:
TEGHNICAL AND INDUSTRIAL COURSES
E Air Brake O Contracting and Building 0O Management of Inventions E Eanitary Enginesring
Alr Conditlaslng U Caovion Manulseturing ] Marise Engines Shest Mol Work
O Airplane Diafting [ I¥esel Engines O Mechnondeal irafting [ Ship Draftog
[} Archivectoral Dirafting L] Elecerieal Dirafting O Mechaniesl Engineering U Ehiphrting [ Shop Proctioe
O Archibnscturs [ Electrical Engineoring [ Mins Foreman [ Btenan Ebsotric O Bremn Engines
[} Anto Engine Tuss-up L Electrician [ Navigaupn  [] Patiernmaking [ Eteam Fioung
[J Auto Techinician O Electric Lighting [ Plastiea [0 Plumbing O Btrueturnl Dealting
O Awistion O Avisthon Mechanie O Feondrymen [ Meating O ablio Works Engineering O Biructursl Enginesring
O Blueprint Rosding Heat Treatment of Mewals [ Pulp asd Paper Making [ Surveying and Mapping
O Boslermaking [ Highway Engineeriog O Hadio. Cemernld O Tﬂﬁtrl.ull:r a Tf'l!phvnn:.-
[ Bridge Enginesring O Howse Planning O Radio Operating [ Textele
O Chemistry [ Coal Mining O Isalusirial Metallurgy [ Itodie Bervicing O Tool making I:| Tool i
[0 Civil Engineering [ Locomotive Enginger O R H. 8sciban Fareman [0 Welding, Cas and Flestirie
O Conerate Englsenring O Masckinist [] Lospector O I K. Bignalman [0 Relrigeration 0 Woolea Mantiacturing
BUSINESS COURSES
0 Aceounting O Advertising [0 College Preparatory [ First Year Collegs [0 Raflway Postial Clerk
O Beokkaaping O Commercial ] Foremnnshi [0 French O Balesannship
[} Bosiness C:nmbdnmu ﬂ Commercinl Tlsirating O Good Engli [ Secretarial m| Bh..nhh
O Business Manageinent [0 Cost Acoounting [ Hagh Behoal DShWNm‘I' and RBign Lettenog
O Cartooming [ Civil Bervies [ C. P Ascounting O Munaging Men at Wark O Traffis Masagemant
HOME ECONOMICS COURBES

0O Advaznced Dressmalking O Home Diresmnking O Tea Room ami Cafrterin

0 Foods and Cookery [ Professionnl Dresmsking nnd Designing MMansgement, Catesing
Nama Age. TP s o rian s TR o S S A BB bt Taia,
iy, .Hiale... Preseml Posifion., o v i B M

Canadion rexidents gend eowpon fo International € arratprrmrnmr Hehools Canadion, Limiled, Monirest, Camada
ratieh resideils send coupon de 1. €. B, 71 Kirpraoay, Lenden, W. €, 2, pr ot
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Do you want

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

Sueh ar Ascoumting, Architeciure, Nursing, Dentistry,
%‘mw. Secial Work, Oxferopafky, Heanr :'."ul'h.u-t:
tonetry, Embalming, Chiropody, Law, A ine, eie.)

.. or get an Office Position?

To _f.ﬂ- anywhere, you practically MUST finish High Schooal
FIRST. You can complele our simplified High School Course
in SPARE time at home, &8 FAST a8 your tme and abilities
permit. Equivalent to resident school work—prepares yoo for
nﬂilaﬁ.ﬂn leaalonal  expminations. business, Industry.
Btan texta furnished, Driploma. Credit for H.8, subjects

eted. Blngle mibjects if desired, Low tultion, easy
can Behool, Chicagoe, #at. 1897—endorsed by educa-
tora. Flolsh your high school educatlon NOW, Write AY1

ALY Many Finish in 2 Years

American Scheol, Dept. H145, Drexel Ave. al 68th 51, Chicage, Il

Gentlemen: Bend me FREE Information covering sapecinl traln-
Ing In subjects checked below. No obligation on my part.
OHigh School Course ODiesel Engineering
DAccounting and Auditing CODralting and Deslgn
OArchitecture and Bollding for men & women
DAutomotive Engineering O Plastics
DBusiness Management COFrivate Secretary

DAviation CMechanlcal Engineering
OElectrical Englncering ORadio

MNEl&:. and Gas Relfrlgeration Raleamanshlp

OAlr Conditlonlag Shipbullding

o T S

Addresy ... ... B L L e T e L e e

Sl ;AN
== NIy M

Train AT HOME
for an ESSENTIAL
WAR INDUSTRY

Amoriea’s *“Blueprint for \'lc\-mrr“ reqilres the grostest armo
of toel designers, design enginesers, alreeaft designers and
draftsmen in history. Men in these big key positions sre espses-
tial in producing the tools for the armed forces of all the allled
nationa. Plant produoction will be doubled in 15435, Each month®s
figures will go higher and higher. This is an all-out war of pro-
ductioi. It"s lhe apporticiity of a life-time 1o énter a skilled
prafesalon where paychecks nre peaching up to 100,00 or mora
weekly for competently trained men. Ohis Institute of Techs
nelagy home ingtruction ennhles you to ohioin thoroogh troining
that should start you earniog in the ahortest possible tlme. Many
students find johs long before comploting course, All imstrucs
tion geared to war-time needs. No useless theoreticnl studies.
Ko outdated instructions. Special military and naval drafting
instruction mlso available, Personnl Attenilon glvem every slu-
dent under direction of o former Noval Avistion and university
instructor whose nbility in his field hos been recognized by
the 11, 8. Government.

IMMEDIATE ACTION IS URGEMNT
Rapd today for FREE Hook criblng our complete coerses bk Tool
Dremigrn, Deeibien EngEineerine, fLLigE, ele. Send o geoney, Just rush
nmamie and age.  Ohie Froe i will open ur eyes o o fuiure
in one of the most Fpldly espanding industries in AmMerica.

OHIO INSTITUTE OF TECHNOLOGY

A Pignoar Homae I-turﬁr School In
Besign Engineering and Tool Dosigs

GREEMVILLE, OHIO

BOX B6,

20A

Handy Order List
Check and Mail!

Little library of
USEFUL INFORMATION

Here nt nmazingly low cost la the practical help and Information
you hnve always wanted. All booklets in non-technical language

with photos and diagrims to show every detail.

Only smmpls

tonls nooded to make ond enjoy many things youo might not

othorwise afford,

MAKE SELECTION MOW @ POSTPAID TO YOUR HOME

5for$1.00 12 for $2.00 25¢ Each

WORKSHOP EQUIFMENT

Powsr-Driven Saws=—Td.

Drill Proasss, Grinders—TE.

Sanders—80,

Wood—Melil-Turming Lathes—<81.

Filing Machine, Macksaw, Cubol
Wheel, Shaper—ia.

Laths Tools You Can Make—101.

Workbenches—Tool Gabinots—47T.

Spray Palnting—94.

From Patiern to Casting—91,

SHARPEMING—
USING TOOLS
Tool and Saw Sharpening—93.
Using & Sharpening Drills &
Wood Rits—90,
Suecenaiul Weaed Turming—33,
How to Read Blveprinis—<T1.
Metal Turning Lathe Kinks—a%9,
Dperating & Metal Lathe—100,
Heat Treabing & Hardenimng—1032,
Working with Glass—I103.

ELECTRICAL

Rewinding & Servicing Electric
Maoters—T 5.

House Wiring—#9,
Electramagnels & Solennide—id,
Transformer GSensirvelion—ai.
The Boy Electriciam—d43,
Saldering & Brazing—17.
Are & Spot Walders—3,
Treasoro Findors—13.,

ELECTROPLATIMNG

Electroplating  with Copper.
ﬂ:ll. Chromium, GCadmium

Flating Leather & oOther MNon-
Metallic Objects—RT.

HOME IMPROVEMENTS

Building Extra Aftic Reosms—2I3.
Attractive Basement Rooms—34,
Lower Your Fuel Cost==11,
Hanging Wallpsper—3I8,

Curing Leaky Basemenis—a5,
Fitting Home Game Room—55,
Wuilt-In Fixtures—T8,

Indasr & Outdoor Fireplaces—88,

GARDENING
Backyard Gardening—3D.
Lawn & Garden Movelties=T2,
Trellises, Pergolas, Fercew—T3,
Lawn & Garden Fursilure—TT.
Playground Equlpment—=T3,
Eancrets Garden Furniture—E.
Bird Housm—T.

Farm & Garden Tracbors—&.

CRAFT WORK—HOBBIES

Complete how-to-moke-it
Instructions.

Maogazing Macke—3a0,

Clock Casca=B0,

Making Serving Trays—83,

Children's Room Furniture—S1.

Beok Ends—S532.

SEmall Tables—0Gd.

SEmoking Stands—58.

dighawesd Moveltles=5T.
Deahs—50.

Book Cases—50.

Dall House & Dall Furnlture—&0,
25 Shelves You Can Make—34,
Hovelties Turmed on Lathe—8&2.
iniay Plotures=Vaneering=—63.
NM_'I!-EWB. Wood, Socap Carving

Action Toye—68.

High Fiyving Kitesa—8T,
Windmills & Weathervanes—ES.
Lamps In Wosd, Metal—86.
Home Work Opportunities—1%9.
Telescopes—a,

Metal Crafl—38.

Emall Looms=3T.

Wood Finizshing=—40,

Gem Cutting—42.

BOAT BUILDING
Build a boat ot home—
you con do it
i4 Fit. outbaard Rumahout—3,

id Fi. Saliing Dinghy—28.

21 Fit. Sloop—add.

Mowhaais, Bicyole Baat, Smali
Dinghy—83.

Small Sail Doats—84,

Two Outhoard Bunabouts—85,

Bulld Your Own Canoe, Hayak,
Surfraard—30.

Fast Clags-E low Yashi—33.

AUTOMOBILES
Aula Kinks and Shorteuts—10.
Building Trailers—27.

Maotar-Briven Midget Car &
Scooter—34.

Stop Auto Electrical Treoubles
—a8

PHOTOGRAPHY

Save Money—mako your
own photo equipment

PFhats Enlargers—1.

Phots Printers & Dryor—35.

Phote Darkroom Eguipment—98,

Picturs Projector, Trick & Tabie
Top Photography=8T.

Phata Kinks—88,

FORMULAS
Simple Ingredients—
Moke Usefal Products

Cleaning Fermulas—11.
Coametic Formulas—=12.

Food Products Formulas—185.
Meital Plating & Coloring—21.
Ro-Silvering Mirrers—T0.

MISCELLANEQUS
Chemical Experiments—03,
Tanidermy—g.

Leg E:.hiﬂl. Tourisis Cottages

Magic for Everybody—239.
Trapping Small Animale=—33,
Training Your Dog—35,
small Furnaces—38,

Check and mail with this coupon/!
POPULAR MECHANICS PRESS, Depl. 445, 200 E. Ontario St., Chicago

Just check ihe Dooklels you want iminimum C.O.D order 51,040
A, only), and mail this sdvertisement, 1L L8 your order biank.

When postman hands
jussLagi. h far big

nu hooklets, pay him the
REE cataleg of helpiul Books,

(If wous mendd payment with order we pay m:tu{e. 1
i

ce ansd few cenls

5. curren or

slamps  may b omadled B curdfully  wEsjpps Hao  mohey-back
Eunranteel

MOMM, s scsesssappransanadssdgasauanns s too samnnnn
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adjustment will demand the creation of

win recognition—perhops wealth—for you. TIME MARCHES OM ond you

A PATENT NOW MEANS

march with it—or it passes you by.

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

"ow IS THE TIME TO PATENT

YOUR INVENTION

No matter who you are, where you are
—no matter what your invention is,
NOW is the time to apply for a patent.
By delaying you may not only lose
your rights, but you may miss some
jm:lm.rl'::lae opportunity of mak-
ing money., When a house 1s burn-
ing down, it's too late to get fire
insurance. When a market al-
ready exists for your invention,
then it may be too late for you
to apply for a patent.

Q

In War and in Peace

Your country—in fact the wheole civilized world-—is in erying need of new ideas
—these new idens, YOUR IDEAS, must lead not only to vicktory in war but to
prosperity in the peace which will inevitably follow. TIME MARCHES ON—to-
day’s inventions are tomorrow's craftsmanship, and post-war prosperity and re-

thousands of simple things that will

POST WAR PROFITS

Remember that you can sell your pat-
repardless whether or
not your invention can be made and
duration, hecause

ent rights now,

marketed for the

manufacturers are buying patents to-

day in erder to have new merchandise on the
market as soon as priority restrictions are re-
:|||r_.1.'1-|!_ ]{l'!lll'll-.||l'1'. too, o J':-.'-:'ILL J':-' ;_':l.!ll!"] fur

17 venrs, So get the FACTS by writing for our

free “Patent Guide''.

THIS 48-PAGE BﬂﬂHLET FREE

Be safe — not sorry!

. This 5-I.F'|
L om \lH witnl s

|:'=|1|t-.|<|'- or pasic
It %t m peany posteard NOW to
CLARENCE A. O'BERIEN A
HARVEY B. JACOBSON, Rog-
Isterad Patent Attormoys,
31-A Adams Building, Wash-
Ington, D. €.

CLARENCE A. O'BRIEN
& HARVEY B. JACOBSON

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

CLARENCE A. O'BRIEN & HARVEY B. JACOBSOM
Reglstored Patent Attorneyvs bolors the
United States Patont Office

31-A Adnmt Building, Wuh]ru.tl:!n D. C.
I .

fde for the Inventor™”

of Inmvention' form

JANUARY, 1943

Nirmie

Address o 5 s0 s
-——-:-- SR City. . .
T e
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— R
Where-to-Buy-It index
of commercially avail-

ﬁ | able Popular Inventions
appears on page

Insulated Chimney Installed After House Is Built

Requiring no brickwork or floor foun-
dation, a demountable chimney can be in-
stalled in a building after it is completed.
So simple in construction that two inex-
perienced persons using common tools can
set it up quickly, the chimney has built-in
straps for hanging it on joists or ceiling.
The stack is provided with one-inch insu-
lation and is made corrosionproof with
vitreous enamel. Usable with oil, gas or
eoal burners, the chimney, according to the
manufacturer, produces double the draft
of a brick chimney of the same height but
occupies only half as much space.

Holes Punched in Milk Carton \
Convert It to Salt Shaker ”ﬂ‘[\’ﬁt

Garden Hose Dolly Hol
At Constant Sprinkling ‘H

To save time wasted in sprinkling the
garden, a hose dolly will keep the stream
trained on any spot desired. Mounted on
wheels, the lightweight dolly has two
spring-steel rings, pinched together by a
lock-ring, which grip the nozzle.

Waxed conical containers widely used
by dairies for delivering milk and other
products can be made into salt shakers by
punching holes in the removable tops. The
containers are also useful as shakers for
cleaning powder, baking soda, sugar or
boric acid and are handy for sprinkling
clothes. For decorative effects the shakers
may be covered with colored paper.

{Mnra Popular Inventions on page 2?-“
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These Famous COYNE Electrical Books make it

Coup

-

B
|
B

v
Electeg. L
S

ar Al
Tﬂ,.phnnrﬂrnu
e PUSE Wiy

Lz, ﬂ;:nurn:uf:
Hhmrd s
Motor Repajry, iy

43 YEARS

OF ELECTRICAL EXPE-
RIENCE ARE PACKED
INTO THESE BIG BOOKS

The material in the Coyne
Electricn] Eeferenoe Set du-
plicates as nearly as is pos-
slbie in book form, the prac-
tical “"Learn-by-Daing™
training given in the famous
shopa of the Coyne
trical School.

The same expert instrucs
tors who have trained thou-
sands of men in Proctical

| Vowume | incyypgs.

EARN MORE MONEY! Now, at last, it's EASY,
PRACTICAL, to get a knowledge of Electricity at home.
Let this amazing new set of COYNE ELECTRICAL
REFERENCE BOOKS help vou to prepare for o goods
pay electrical job ina War Industry of in the Service.

You study in spare time when you have the time. First
vou master the EASY JOEBES, then go on step by step to
the more difficult jobs. Before you know it you have the
“know-how'' for making difficult repairs and handling
many types of electrical equipment,

FOR THE “BEGINNER” OR THE “OLD TIMER"

The material is written so you
don’t have to wade through
a lot of plcl:ll theory., [¢
comcs giraight o the point—
gives you the focta in clear,
asimple, uRderstandable lan=
guage, Tells how vo build, oper-
ke, trouble-shoot, make repains.
Eachsubject isindexedso you
can locate it ln s hurry.

Ewvery man who wants to know
Electricity — every Electrician,
Maintenance man, Radio man
lineman, auto mechanic = wil.l.
welcome this vy Reference
Set. Send coupon now,

AT AT

Bectifiops
FETIE gy
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s Contrag)
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& Stq tlong Ly
- "J“:'li’l&illn
Lu‘-““unj
s
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It

Ling n
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; nance
terics, gro 0

HUNDREDS of

CErlcpy

b
rush the ooks postage paid.

See tlwe hundreds of

on Brings You This Great Set =7 DAYS FREE!

These boaks
fire awaiabl

anlE :hm;;

ayne.

Mail Coupon
HOW |

USED BY HUNDREDS
ON THE JOoB
Alter wou have read the books
and completed wour training,
keepthem where you can refer
o them i Your delly work,

Right now, hundreds of skilled
electricians make it o hahit (o
keep thelr Covne Electrical Refs
vretice Set handy on the job, Tt
can help YOL build a reputation
a8 4 man whe “knows hes stufd'.

Mot only does this amazing
st include Radio and Tele-
¥islon—it gives you, first, @
foundation of electrical knowl-
cdge you must have to under-
stand Radio. Yon can't hope
to sacceed in Radio without o
thorough knowledge of
Electricity.

SEND NO MONEY!

I'm 8o eure you'll never

t with
cEATEn:
sencd

in Bet, GRoE you see it ol
in your home, that 1 want to

it to you on 7 day FREE TRIAL.
,Iﬁl:gk fill im and mail the coupon to me

—in an envelope or pasged
il oy tal card—and 1711
Look them over at yvour leisure,
pletures, the

Electricity have written
these books, undor my per-
sonal supervision. They fol-
low exacily the same series
of steps, going from the
simpler to the more ad-
vaneed stages preciscly na
they would take vou il youn
were Hght here in my school.

‘These men koow Elece
tricity thoroughly. They
knew how to teach it in an
casy, onderstamdable way.
Thiey don’t expect yoo to be
i M:Eent:ifu: wizar] or & col=

PICTURES and
DIAGRAMS!

HUNDREDS of
SUBJECTS!

lege gradunte,
IFYou J

FREE WITH BOOKS ncrvow

1YEAR OF EXPERT HELP FROM THE
COYNE STAFF OF INSTRUCTORS

Act now and I'll include certificate entitling you to Tech-
nical Service by mail for one full year when you purchase
thia set, This means vou can get sgecial, individuoal congal-
tation from the Coyne Stafl of Instructors on any of your
special Elecirical or Hadie problems, without charnge,

JANTUARY, 1943

SEE BOOKS JDAYS FREE! SEND COUPON

wealth of inflormation. Note the
hamdsome 1ed and godd leatheretie
tnding — the large, casysto-read
1lﬂ}']i'ﬂ_- hen i, after one week, yoo
lon't agree they are the best Prac-
ticn] Electrical Books you ever saw
regardiess of price, send them back
nnd you won't owe me a penny, 10
even refund the money you spend

tines

i
I'rin‘;

iVElemg

Lay Ty fuey postage to return the books.
FREIGn e If wou are satisfied with the boolks
Ve, then se 3 and $3 0 month until

the low piice of $12 is paid.

H. C. LEWIS - - -
i - LEWIS, Pron,, Dept, 13:RT

ECTRI CHOOL
500 So. Paulina St., Chicago, 111,

c 0 v N E Send me, postpaid, the big 3-volume
Coyne Electrical Reference and Tw-

;'f:uﬂl'nn _}:pc}-i}_?mrlin‘é.‘-l.i'ilhhi? E days

o7 receElving o S 9 CILOEr e

ELECTRICAL tum them ofF send :ng}li £1, and $3 a month uniil
SCHOOL

advertised price of $12.00 s paid.
NAME......

S005. Panlina St
Dept. 13-R1 DRI N o o v i e o A
Chicago, Winols B CITY.... ... .. . . . .BTATE...........
CCCUPATION v vl “in

AVE 10, Send cugh price, $10.50, with 1
= order if gmfcrrnd—mu save I
$1.20. Same 7-day free trial and return privilege. 1
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SHIPBUILDING

Bum: Trammg at Home in

-Spure Time

America meeds ships, more ships, and men
trained to build them. Thousands of good
pay opportunities, in many trades are opens

ing now in this wvast, fast-growing industry.

Warld events point to continued demand for

tralned shipbuilding workers.

New Training Courses Now Ready

Shipbuilding workers, and men who want to en-

ter shipbuilding—grasp this opportunity. Help

your country and il a top-pay fob, In spare time

at home, even without previous experience, you

can get your basie training in ship blueprint

reading, general ship construction and related
trade instruction. Fit vourself to start, or to
win promotion and bigger income. Turn your
free hours into money. Aect now.

e R
American Sehoel, Dept, 5145, Drexel Ave. ak 38th S5, Chicago, 111
Bendl me FREE information eoverlng speclsl trafning in sub-
Jects checked below., No obligation on my parl

O Ship Blueprint Readin Accounting 8 Auditi
a] Shlgﬁ.tt "IJ' 2 E ."Lvli'rl:';ln " nR

O Electrical incering O Architecture & Building
O Drafting and sitn O Plastics

for Men and Women [0 Nusiness Management
[ Diesel Engineering O Radic

O Mechanical Engineering ".J High School Course

Co L T P RO ] S VT TN
Addrean............ooooo.

Short-Cut Mathematics

COMBINED WITH
Practical Mechanies Simplitied

HEW 2
poedy

1 reading coissel Now woi can kearn the
fied syutemn of caboulathon weed by deafts-
i, atcountants, “master minds'’ on the

¥ Way o MIJl'I!,[!P 4 figares by 4 1|E
usng old: fashioned multiplication; add

bang cal urr|:ﬂl. af ligures tha lightaing lh.n:ll[ ol i Beindd
Learn homepower, mdt rulr MEICMETET, |Dgarithims, -mt
ESSRSUCE, PATTIER, Ebi, Larpe diustrated wolume com-
fe with asdwers, wl'r 1I 'pmlpqd Satilaction or refund.
Amaze frands with your mape-like mental powes
Complete details . . .mail coupen Tﬂﬂlﬂ

et e details wheu * SMrIJ.‘uI Hm-muln wa | .
——

| Pheasy
|- Practical Mezhenics Senmplified ™ Mo obdjgaian I - -o-_-
s e 1 ]

WELDERS WANTED 7

Men and Women
ELECTRIC ARC—
OXY-ACETYLENE

Skilled Welders earn up to £15 a day.
The demand now greater |J|u,g$um ﬂum[¥
Learn this hl:hh' poid trade in 4 weeka
by nctual shop work. One of America’s
schools. Established 1802, 7 foora of shops. En-
dorsed by welding industry.  Limited number of students.
4 woeks course in Electric Arc or Acotylens Welding, including
room and board, ooly §306. Course covers minimum reguire-
ments of U, 5. 'Dl'l'lt\e of Edusation for War Production Workers,
and the American Welding Society Code. Write or wire for
resarvation. Ask for "Welding Facts." Siate Age,

GREER COLLEGE

DEPT. 113, 2024 SOUTH WABASH AVE. CHICAGO
T I e P o P e o o T e gV O U PO

leadi

i Cadand | F ol i |
F ki wap Vsl

id of Thstias

plasti®®

l Plastics Induﬂrlas Tuhm:u'l ln;lﬂu'la
I E #sd 5 Lafalie 188 Snsts A aisiada
hp-\'ul’., {h .-:..I Lan Asymien |_¢J

ARTISTS MAKE MONEY

Find out y lhl-'lit!' E-Gnd. name, age, occcupation and
address Fﬂl‘ ooatiol t Teat, 3

ART IMST IIUI:TI oM, IH[: 1"l.‘§-r":|n£""I,I Fedemnl Bchools)
1133 Art  Instruc tiom Bulldimg, Minneapelis, Minnesota

GET THIS NEW LIST OF
HEPFR. BOOKS

Mew liat now rmeady! Best b
| =t ¢ Army. Na
ldimg  sind 3
“:I: "u::'

ohE Tor best
||n1 hig A

AT
Auto testing

ather
nddress,

toiah mame |
A post card '|--||I da. O

EWD‘HEEH‘T WILLCOX C0., Dept. 11,
200 . Michigin Avemus Chicsgs,

AMATING HEW 1 MTH 2
DMAIING M N‘I'EM 0N hlnu |.I|u-a at

STET Heoel—ue pros
lasting shimn! Cleans
Breelogs far Me

i Ligse
ﬂullrﬁc .:-nr:u:ul:r

SAIH PLES FDH AGENTS =

Bmlll. nams 6l oo mny postal wifl do Facy MECHN
Jst pour noma, NRII-#F CO., 577 Bar Strect, AKROM,

TRAVEL FOR UNCLE SHM

RAILWAY
POSTAL
CLERKS

City and Rural Carriers—Postoffice Clerks—
Inspectors— Accountants —Stenographers—
Typists—Many other Government Jobs

24A

$1260 to $2100 First Year

Prepare now for Coming Exominotions

FRANKLIN INSTITUTE T-173% Rochester, M. Y.

Sirs: Rush to me, without charge, copy of 32-page
k, "How to get a 1. 8. Government Job.” list of
positions, and full particulars telling how to qualify

for them.
IV I s s e AR R i
Address.. ...

POPULAR MECHANICS



I’A'I'EH'I'S

PREPARED AND PROSECUTED

WILL HAVE THE INSIDE TRACK AFTER THE WAR!

AMERICA LOOKS TO YOU INVEN-
TORS FOR BETTER LIVING STAND-
ARDS. When America’s manufacturers
start their conversion to peace-time trade
after the war, each of them will want to
lead the way to supply ready markets and
a waiting public. They'll want new de-
vices, new methods and new materials
QUICKLY. The man who can be the first
to offer a complete patent for sale or on a
royalty basis naturally will have first considera-
tion. TODAY presents a GOLDEN OPPOR-
TUNITY TO DO SOMETHING ABOUT THAT
IDEA OF YOURS,
Use thiz “period of

WHEN

and

HOw

. to 5!" an
b JINVENTION

"'-i"-
8 Pngg; of facts for

INVENTOBS

tant
d the impor l
: of Invention Form!

FREE!

oW a
Evideﬂl:

co“ PO" BRINGS YOUu
THESE 2 BOOKS

1943

JANUARY,

| THESE FREE BOOKS MAY BEYOURKEY TOSUCCESS

waiting” to best advantage. Start four
patent application through NOW .. ..
and then when Peace comes, you'll be
the man in demond!

MEARLY HALF A CENTURY AGO WE
STARTED HELPING MEMN LIKE YOU

A good strong patent is your best
means of CASHING IN on your idea.
Years ago, inventors found out that
the assistance of a trained, Registered
Patent Attorney was invaluable . . ..
almost indispensable. Professional in-
ventors invariably secure their patents
in thiz manner. Inviolate secrecy is
preserved until yon are ready to pre-
sent your protected device to commerce,
We can help you. . . .. WRITE US
TODAY!

Send for them!

They answer the questions you want to know
about just how to go about getting a patent.
Mustrate 116 mechanical movements, They're
packed with information of interest to inventors,
In sddition., we'll send you a free “Evidence of
Invention" form which may help in establishing
vour cloims. All this will ba sont to serlous men
aae z-nurul:-' without obligation! USE THE COU-
I,*'I.:I“\u NOW . . . . while you're thinking nhout it

Ev )

REGISTERED PATENT ATTORNEYS l
MAIN DFFICE: 730-A MERLIN BUILDING l

YICTOR

VANS &

WASHINGTON, D, C.

Pittsburgh Office: 521:N Emplre Bullding
Los Angeles Officer 738N Socurlty Buillding

Etush by peturn mall, Free coples of E'-ur hooks, “FPatent Pro.
tectinn™ pnd “When snd How to Scll oo Invention' —ulso
tmporiant=""Evidence of Invention' farm,

Mmoo
AdIPERE. . .0 o

Clty and State, . .. .
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BIG PAY

FOR
TRAINED
MEN

Men of all ages needed

GET ON THE
TECHNICAL FRONT

Get & prufrrred Job on the Techaical
Fronat sifield or incivilinn ranks by qualify-
ing a8 u Tralned Engine Expert. Mational
Bchools of Los Angeles can gualily yoi.
The stmple syetem of practical Home
Training developed by National bas given
troining to thoussndes of students unible
to attend school. You are instructed at
boee, Atep by step, by methods similar
to those used in the School, Esch train-
Ing nesignment grows more I.m innting
s you progress from lesson to lesson,

SHOP METHOD HOME TRAINING

Quickly prepares you for
Civilian Jobs and U. 5. Govt. Service

Mational Schools bring ¥Ou [ perscnoi-

CTICA lzad Instructor-to-student series of as-
PR TESTED | signments. Sguarely bebind your Home
mlﬂ mm. Training nre our modern shops where

shop mathod
ou receive n

we develop and prove ever
mEslgnment sent to yom -
broad, uzable gourse of Training which
ennhles you to qualify for good Joba In
1Hagsel, Auvin and Maechanieal flelds. Thou-
pnmals of groduntes prove the soeceds of
Mationnl's unigue tralning methods.

BE AM ENGINE TECHHNICIAN
You recelve oomplets training in Diesels,
gasoline engines, mechnnical sorvicing,
engine remanufocture, trouble-shooting,
fpnition, overhawl, operation, ete. M-
tioaal's gradeites are emploved by pob-
file wutlilties, mutomotive service eoms=
prnilew, aonatructian enmpanies — in

REMANUFACTURE
mn WMH praciically every field whers notomotive
gervice s neaded,

FIIEE S.I MPLE LESSON AND BIG OPPORTUNITY BOOK —on request

S {nu: enn demonsirolé 6 dokbeself the ease ond ropidiiy of
].Eﬂm!llﬂ' igine Technkgue o ol 1ts brmnehes, Natlanel Schools will
sk ymk with one Complimwniary Lesson Free. accompanisd by
I Dpporiunity of Diesel, Automotive, Mechanleal Facis, Use the
Coupon. Mall it lodny, No obligation.

ATIONA!. S(HO_O[S

Les Angeles
California

ESTARLISHED
1wes

DIESELS
GAS ENGINES

MECHANICAL
SERVICING

i
] isall ia #nvelops or i
I #000 £. Figuerea, Lo Amgabei, Calif. asis on penay pratal)
i ML me FETL. withoud ohligetion, oss Lenon ond Opporieity Bk, with bl dessili 1
= obeul bow | con beams an Lapet Esgiss Techzickn. :_
: MAME AGE =
M [}
§ ADDRESY [ ]
[ ]
I [ =7 ) F— STATE !

1]

e ——
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Now is the Time
for you to get into

DRAFTING

earn At Home From An *In-uf
"-"n ith indnstry working feverishly—the fleld
for DRAFTSMEN s er than ever! (et
into a hetter joh with more pay and fas-
cinating, pleasant work, I will tmin yom
st your ‘hr.rml. in Four spare time until yFon
are Jm'ldmg n better paring position as
Dreafteman, My practienl training in dreafi-
ing also inclydes a working course in Induas-
trial Dremigning valuable on new peoducts,
improving, resirling and modernizin —tli
extremely imporiant  and ?l‘hﬁ!lh i
draftsmen, Write for full i \Lﬂrn.md u:l'u-
tails and booklet. Give your
Engineer Dobe, Div, 3371, lenﬂﬂlllt.. L[

working
lmiling

Wildi COUrEs,

Inventions Wanted
ted

Patented or Unpate

Weite s if vyou heve n sound, practieal inven-

tion for sale, patented or unpatented. It can
now be safely sold without patenting expense.

Chartered Institute of American Inventors
Dept. 4, 631 Pa. Ave,, N. W. Washington, D. C.

sy ENGINEERING .o

With A Chartered Educational Institution

Courses in ENGINEERING: FElectrical, Cihvil, Mechanbenl, Drafiing,
Archilectiural, Stewm, Avronsictical, Hllﬂl.h h‘ll".l"l'.l“.u Hﬂll.“l.u’ In-
wusirinl, Highway, Peircheoam, Marin Chemi

al,
Courses In FJI.II.(Ml)l.‘Ih.}' Eduration; Letters:
Pulelie Health; Mediend Juﬁlpm ¢ Bsychology) Sociology: Physics)
Chemisiey Geolagy: Pol. Sl i Theology: Law; Dusiness and
Cominended  Accokinl b Mathemative: Htatistic Ajiriculiure.

Mebinley-Roodevell Incorparated, 4810-TO, Sheridin Moad, Chicagos

AND Sd:IEME'EEI

FOR EXAMINATION
MODERN

ELECTRICITY

“":LI.IIII NG RADIO
D REFRIGERATION

news for anybody in -nd in Elecirielt nNEW
lied Eleetricity umu 1t Pight down Lo date with

fiere's gEroat
I8, edition of Ay
NEW Electrical sutfecis fully covered, inelwding Electrical Blue Frint

Neading. 10 hig Volumes and all -hlpmﬂl FREE for examinotlon.

BIG FIELD! Big Demand!

Bi Pﬂ !MFn whir usderstand  electricity
g r are l\.'lru:l-r|ll;|.I peeded  in  thoia-

War PFroduction |nduws-
Lriia, .lllrn-l-\nH 4I|Inn bulldlnn, HFEE plants, ma-
chine shops—practically every inusey depenids
en electricity and men wha know this subject
make biE money, Plessant, fesclnating work,
vasy o learn nAd de; leirm with Ghese books.
Serd cotipon for o set for FREE esaminstion and

R rllr Juoiree .

SEHD A year's consulting privileges
with our enginecrs now given
o all buyers of this fsmouns

" Cyglopedia of Electricity.

AMERICAN TECHNICAL SOCIETY
Wacatignal Publishers since 1808
== s i i

MNew Editlon
For Beginnars
and Exparts

IRONLIER
r

Jnie *

vl e §
i il ].“-III
i -.-u.-r'

American Technical §ecioly, Dept, E119, Droxel at 38th i, Chicage
Send for 10 days” foee e, 10 volume set of New 1Bth Edition, Applied
Flectricity, I-ﬂrll-'ldh"lf - r'ﬂlhrpr- antitlieg e to mﬂrltlnr mfi ""
‘:lr el year, 1 wil the dellvery charges nn]p on

wish |'I'|1)I reEturn “Ii‘l'l'l In 10 days ad owe pou r.mlhm.,t. [TE13 l' I
Evem them, I wlll send 82,00 after 10 days, llhll'| B3.00 p momth untll
the Rotal prict of anly §EU.840 18 pEid,

MAME. .., ..

ADDREDS: cosssvssnsnanannsn s gapt sndarasrabbitnnnntandsm

............ wanweninas HEATR iabrqaaeins

Flease u.l:l:u.t'h letter siniimg n.-m:-. oectipption nnd name and sddress ot
emplover and give ad fepsl one DUskREEE TR BE FolEreiEce.

POPULAR MECHANICS



%t GOVERNMENT LICENSED
AIRPLANE "% ENGINE MECHANIC
Taintlow 77} ot LINCOUN

You can prepare at thiz Linealm
Governmenti _-'!.ppruirud School Lo
earn up to 3600 a4 year
as Government Li-
; censed Afrplane & Engine
-'_...-"""-Mr_'ch;qt.ir. Exceptional opportu-
nities in eivilian war service positions

with Airkines, Airport Uperdators mnd Afr-
crnft Factories. Men interested in [oreign service

g
poaitions can earn up to 26000 per year. High School
education sufficient. We train you and assist Graduates in

locating positions. WRITE TODAY for complete infarmation,

LINCOLN AERONAUTICAL INSTITUTE

671 AIRCRAFT BLDG. LINCOLM, NERRASKA

| and Make up to $12 in a Day!

I'.-ﬁ me wend ¥ou a Bne union allored -to-messure tsilored
Fuit FREE OF PFEMMY COST, Juut fallow

nd sbow the ssit o your friseds, Make
endlly. Mo &x

. Hig op
SEND FOR SAMPLES— FREE OF COST
Wrelte todny for FREE ACTIAL SA and *sore - fire""
ne.

MFLES ;
it g Fne R GoliSh SHTORING Gb.: Sos Saut
Ao, lhnods.

na moasey. H, J. Ca

reet, Dept. N-216,

fhroon
NEW VOLUME

oFITs FROM
:‘;‘it.m *‘,‘;‘.H: WoRKSHOP

:t valna
" O MAKE'" i biggest w208
o T R S
ul A,
:'.;frh :Irnllru.'l:lnnl, |In-|_|.|.mll°w. e
deacribied ghal i, SR T
ey L
oiip pawedeslet 52 - |
: rnruugn MECH lHlI;iL “E!'-‘I-

how o ke ;':.
iz Lainea phaWaTE Loarciy
w Chen
Freer ann pe el 5'"1"'";:'»&-11 . W 1

POPULAR
MECHANICS

LLEAEIE x KT
i who real 1
il wnnt this ¥ « big il=
lustrated  cotaleg of the world's
BEST penction]l books on tendes,
%, crafl
e it t

X
F § G0 [y post

OPULAR MECHANICS PRESS
Dept. 450, 200 E. Ontario 51., Chicago

SEND YOUR
NAME TODAY

Say yuu_ saw it in

POPULAR MECHANICS

Amrerica Mee;f.r Men Thained for’
#5 4 TOOL&DIE MAKING, MACHINIST
* &SCREW MACHINE TRADES

“".,

LER ALLIELDY He | offers you short Intengive. Practiesd
L3 qu?E:‘ tralilag eourses In Our fuelly egulpped Shops. Lesmn
on Arctunl Johe ! Enstly, Quickly. Learn Daya or Eves

nings, Enteranviime. FREE Ern;i:‘lurmnn-l: Herviee gnd opportoniby Lo ez
whila learning, Write for FREE Hook “FPractieal Machine BhopTrainlng. "
ALLIED SCREW ACHINE COD., (School Divisian)
603 West Lake Street, Dept. PM-1, Chicago, Illinois

JANUARY, 1943

Read the Wani-Ads

INSPECTORS
* WANTED *

By Aircralft and Other
War Production Plants

MEN ---all Ages and WOMEN!
MEN peciedes inmes: | WOMEN T, oitions

and other War Production | tries are calling for women
plants. Good pay and | inapectors, Base pay and over-
chances for promotion. time same as for men.

A War-Time Job With a
Peace-Time Future

(ne inspector required for every 12 to 20 employees in air-
eruft nnd other war plants employing from 15000 to 40000
workers. Help win on the home frong.

Unigue Training Plan. Quick results
Bi-,' the Chicago Tech plan you complete in your spare time
at home the major part of your training which includes blue
print reading. Reep your present job while learning, Then
when your training obligations at home have been met, you
eome to Chieago Tech (round trip transportation and room
furnished) for & short practical training in our Inspection
Dept., shops and laboratories, with gauges, calipers, and other
monsuring instruments. This prepares you for & good job as
an inspector.

Employment Help When Ready
When wou are rendy we help you find o job ns n mechanieal
precision inspector. Just now we have more calls for qualified
inspectors than we can Gll

Send Coupon or Post Card

Mail the coupon or a post card for free information. There's
no time to lose. Battles are lost by delay,—so are opportunities
likke this one,  Act now,

CHICAGO TECHNICAL COLLEGE

A-1201 Tech Bldg., 2000 So. Michigan Ave.,Chicago, lil.

Ileass send me Free information about how I ean
qualify for a good job as an Inspectaor.

Name......

o Mra. or Aljsa '

Deetpabon., .o ne b e s ry gl ARD. . vvaniinaenss

Say wou saw it in Popuwlar Mechanics!

2TA



Opportunities for

ELECTRICIANS

GOOD JOBS
GOoOD PAY
GOOD FUTURE

Think of the tsoussmils of wufl
tecitleliy 18 mow wsed and of i tremendous imporiancs in
:1:.-_: fntgua:rr, hosiness and home, Think of the conbinious
stream of new developments. Then you'll reallze the maty
oppartunities for toen who begin to irain now for the steads,
well paid jobs.

Turn Spare Time Into Money

n PTeTs | T-ntu can qualify for & SGrting
Eq:g?hﬂﬁflﬂﬁiﬂgm\:wrk .'tEM (=101 pl:!pn:l'-."::'n! higmer jauy
promotions.  I's mol dificult fo master tha prinelples of
all egulpEent used in genersting,  LEAnEmission anal use of
mm.‘!m,. The need for electricians is grest. Begin traine
ing mow, LUse spare time.

- -

American Schasl, Dept. EE- 145, Drexel Ave at 58thSt., Chicags, 11

Bend me FREE information covering epecial training in sub-
jecis cheeked below, Mo obligantion on my part.

Electrical Engineering 0O Aviation
Enr-m:: and Deslgn [0 Shipbullding
for Men and Women O Plastics

Diesel Enginecrin 0 Business Management
E.\.munthl & Auditing O Mechanical Engineering
0 Architecture & Building [ Radio
0 Automotive Engineering [ High School Course

Name........ S

B T Elen

INDUSTRY
NEEDS YOUR
IDEAS NOW!’

TWO REASONS:

Manufaciarers are getting ready

NOW for post war sales and

production—
Right now, manufacturers are seeking nnnlu!:ts
1.h|:':r expanded facilitiea can handle; factories
must have producis to take up the slack after
winr orders stop.  Your chamece comes with patent pro-
tection now—delay may endanger your chance. Get
osur NEW FREE Inventor’s Book today and valuable

sInvention Record'’ form. This request does not obli-
gule you. Act now. Write tedoy.

2

Registered Patent Attorneys Befors U, S. Patent Office I
1354 Albes Building Washington, D. C.

Bend me your NEW FREE Book,
Finance and Sell Your Invention
pared “lnvention Record™ form at once.
that this request does not obligate me.

“How To Protect, .
and specially pre-
1 understand l

MAME . .inesn- et B L AT

ADDRESS ... ...

s aw oy STATE. c sau s
QY Clearky

e or Print M .

o I

28A

Use these books to prepare for
BOOKS a better job—bigger pay—to
start a profitable spare time or
Fopulnr Mechanics specializes
in supplying outstanding books on many subjects. As
new books of merit appesr, we will revise this list.

PAY-RAISING — EXTRA MONEY
full time business of your own.
How to Mead miueprinis Five Rcres and Dnde-
A

ow  melf-help book Pl
starid wilth |lhngange How 1o make money
of Blueprinis and leads on amall farm. .0 .50
up o resdbag sctuaal Hasts, Tes, Splices
shap plans 41,50 Far overyone who uscs
Medern Welding Practic FODHE o oesomwnn s s o 100
Very | Lathe Training
on pll kinds of w HNoew book ..o .38
ing 53,80 "';:'.T. Conatruction {
Garden Book W SVETY  WiFP L.
Bulld own irellises, House eonstruction. .§2.89
Iswen  furniture.  fires Fs “llllllu "Fm“ e it
places, ornamenis, vk, o
Farty Power Tools ChF irs. shori-cuis,
Mgtk own smw, ol Fix yourself and
lathe,  mander,  ete, et e e Mg T e $1.25
FrOm SEFLE—aaV e 0T Elementary School Sub-
vy b R T Fi.25 ¥ jueets
i or hime study, ., .. S1.80
sh?-zu':‘;::» L‘._-:m_’ e Migdern Radio l!w‘:lnu 55,00
cluding navw 1{4 0 edi- 1001 Ways te Use Gﬂ-r]\;:"ll'
thom (224 pages-=28 in D worl for ypourself,

others, Bave, make

........... Z1.08

New bonk takes Jrowes
waork out of servicing $2.50
Stesl Sguare Pocket Boak
Best methods of wsing $1.00
Architeetural Detalls
type af

r SVETY
EITTIS 1T . &
e

roboar) over  1THRD) ar-

tieles on  money-mak-

ing & money-saving

[ R ol 1,08
Waluin%. Brazing and

Saldering

How to build and so

are,  spob  welders;

Ericka of n,-ﬂ._u-r-l:m..!:..s:
Running & Milling Ma-

chine fnewl ... .. $1.80 i
Hew ta Train Shop

Waorkers (mew] ., ... 31.35
Autopower

Convert old aoio gens

Eany-te-Make Toys
Welding, Elvciric.

erators  inte mators,
Welding, Duy-Aos
rﬂnﬂg:::anﬂc.. sma e s BEDO -‘n'ﬂm:"“‘ CELLhin 123
L~ sl i I ELTAEAE L L
T o T B0 "'UE"‘E'H:! Lighting -
Maodern Refrigerstion HHew t:::nwl AL T

Fleciric, gns. Be serve

e opert ... ... EB.03
Dyhe"s Auto Encyclopodia

fimcludes Diesels, air-

plame Engines)

Workd's gremtest

for miechanics

Installstion,

i
World® s Tl u

Sheet Metal Work
Helf instrection In all
PHARIR & 2o v a5 580 e = FED
Armaturs Winding
Canstruction, winding,
repairing AC & BC Mao-
(GFE, Wenerators . . . 53200
Build ¥Your Own Roat
Describes 17 popular
poals—rowboats, &l

haoks,  plywood  oul-

board. ete. 102 pages §1.36
Fnrqi-;i?nprl-ch:-. e ww s BLBO
High ool SeiF Taught

4 yr, courme in gne

R e s1.87
Caroentry & Jolnery

Lemrn modern  naeth-

OB e e e e s o0
Foundry Wark, . .,....532.00

What to Makes
4 Big Books, Inclading
Mow 1048 besue, H13
piges of popular hans
dieraflt  projecis, D

Luxe Cloth ... . 55,00

Famer ouavaa iAo 51.95
Practical Furniture

Finishing ... ..as.a s$1.28

Machine Shop Werk

Modern methods, a8

etruci bam, uRe of tools,

nwchines . . ...:a . 52 TS
Bluseprint Meading

For hsilding trades, 51,28
Painting & Decorating . .31.80
Plastica

Mew books on mans

FRECUFE Einl WHC . v o 0 - 23,00
Patterm Makin

W, meetn
“l‘f”!il"l Faormuli Book—

a2 ed

Includes new formuaias
on  wlastics.  polnis,
plating, cosmeiles, pho-
LoErnphy . o500

MAILTHIS COUPON TODA

el
technloal book . .. . S4.00

baak
tnblished standands

A Pracllees ... .. 58,00
@rinding Practice ;

Grinading machings f

abrasive whetls. . .. . §$3.00
Jig and Fixture . $3.00
Air Conditioning Metal

Layout . .....00.-..53.78
Repp's Calculator

Fi g Imale dagy , . . B0
I'Iarbc"ll' igonamatry Made
"

= Chow'! snd
sren e BLTE
ation and

EpAir
Intended  for lh-uluw
withoutl provious train
L REESE $1.50
Aireraft Shewl
Waorkera Manual . . . 532.00
Money Making Formulas
i, 262 wiys io frane-
form  elmple  ingredis
ents bnto wseful prod-
RCIE oo muonasss JER00
Juds, 30 Lessens in Mod-
era Jiusditen ., ... B250
Spanish ’.”.T.iu‘mi:'r"LW
Pl "
ow  to ay ana 2100

53,80

| P R T

Medern Walch Repairing
wrd A juawtin oa & 4

Winters Engraving Book
ractical course  in
jewelry ongraving. . .53.80

¥

Just eheck the hooks you want, write your name and address belaw,

nrd mail this advertisement.

hamis yod books, pay him the priee
1.‘."_I 5. A. enclose rEln,;umn-:e and include 1509 additiona]
Ask for Big FREE calalog of helpful boaks.

rharges,
MAmE aoon-
[ | R P
Adddreas

Ii §s youf order blank, When
nndd W cEmilE POSIAEE.

FRLIVIATE
Oatside
r ghipping

sedssmsEmTEavER SR E e

rren BUIE: ccssssasmasmrame
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(Continved from page 224)

One-Piece Plastic Wall Cover
Is Applied Without "ieams

i

Seamless wall finish ean be applied in
one piece to an entire room by using a flex-
ible sheet that comes in rolls 90 feet long
and in widths of 88, 94 and 108 inches. Its
surface is a durable plastic consisting of a
mixture of drying oils, wood flour and
mineral colors pressed onto a backing of
felted fibers., The sheeting is applied over
rigid wall material such as gypsum hoard,
plywood or insulating board. Ceilings are
covered in a similar manner, and where
extra sheets are needed the edge of the
preceding one serves as a guide for making
a closely butted joint, and the seam is
rolled firmly. The material comes in two
types, one for diry wall construction, and
another for bathrooms, kitchens, laundries
and playrooms where water or soiling haz-
ards are present.

WHERE-TO-BUY-IT INDEX OF POPULAR INVENTIONS

Insulated chimney installed in finished home........ 2248
Consolidated Eng. Corp., 3515 Archer Ave., Chicago

Gaorden hose dolly grips nozzle .......................... 22A
Goldblatt Bros,, State and Van Buren Sts,, Chicago

One-piece sheet covers wall ... . 294
Bird & Son, Inc., East 'Walpole, Mass,
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ing.
Radio.
et Bepair and Installation work.

SPRAYBERRY

RADIO TRAINING

FULL EQUIPMENT

at Hnrm:

You Do Practice-
Giving Experiments,
Many Speciol Features. ..
ALL Designed to Help You
Make Fast Progress.

SPRAYBERRY Training
starts right at the begin-
ning of Radio . . . unfolds
each subject in a slmplified,
logicnl, understandable
atyle. You eaally learn
Television, Frequemey
Modulation, Signal Trae-
Mobile Radio {(Awto-Tank), Aviation
Electronics, Faegimile Radio, Radio

Training Prepares You for o Business of Your

Own . . .

Ing field of Radio offers many
opportunities to the man who
wants o get ahead. My Train-
ing will
promotion in the Army or Mavy

civilian career. SPRAYBERRY
Methods are thorough and prac-
tieal. Your training will not in-
terferewith your present duties.

or Good Radio Jobs
—Civilian or Military

The important and {ascinat- FULL RADIO EET

help you win quick

. will fit you for a bright

You Get o Dual-Purpose Radio Set
I supply you with Eadis Parts which you use to gain pre-
experience in Bepair work. Theae same Parts are
used a8 a Modern Signal Generator
and for Signal Treacing, ete, You'll
find my Cotirse and Equipment fully
described in the eatalog oifered below.,

Me Previous Experience Meeded

It makes no dilferenee what vour
eduention has been. [ can fit wvou
quickly for a good-paying Hadio job.
I make it casy for you to grasp Radio
principles and remember them., Your
success is my full responeibility.

Earn While You Learn

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

THE SPRAYBERRY COURSE 15 S0LD
UNDER MOMNEY-BACK AGREEMEMT

RI.ISH COUPON for BIG FREE BOOK

SPRAYBERRY ACADEMY OF RADID

1

F. L. Sprayborry, Preaident :
Bl0-A—University Place, M. W.

Washingten, 0. T, :

Ploase rush ny FREE copy of “IIOW TO MAEE MONEY IN 1

HADIO,

]

1

TR 5. i | m b g e i an nm  oe ]

|

MOBPERE o vs o an s bt as b dmn e pndnsdnniianan Y SRy :

1

CI¥aiass i nnsvnanonnasna s nedoninna BB v ev v na v nna 1

(Bnll in envelope or pasie on penny postoard) 1

e i o o o 1



“‘WOW-Show me the
AUTO REPAIR

JOB / can’t Do!”

USE IT A WEEK

AT OUR RISK!

Any expert mechanle can tell
¥ou this iz the ONE book need-

to know everything neces=
sary bo keep those cara roiling
today! Easy, step-by-step In-
uetlons  anyone who coan
rend  ean  follow, Hundreds
of photos, diaggrams, draw-
inga show exact hows=to-do-
it on every job for ALL au-
tomobiles built sines 19351
=horteiils,

Explains: Eva:{ Repair Joh
on Every Model af All Thase
Cars=1935 through 19421

Lots of

replnce-
ment polntera. Baves tlme,

American Lo alle money—even for the experts.
=fontam  Lincoln Try it ond seel
It g ini 150 FACTORY GUIDES IN ONE!
ustin i ol Imagine & COMPLETE GOL-
Buick Marcury LECTION of ALL oificlal
Cadillac Hash shop procedure manuals,
Chavralat Cldsmebils b:l:h'JLl'lJ_. by each car manus
Ghosler Qwriond | JaSieers oun, snaest]
Cord PPC"mﬂ hl:-u'l{.' Open the manual fo
De Sofo FPiarce Arraw the car youo want—you'll find
Codgs Plymauth 1'.|':_'.l]:|z':||: to show the right
Ferd Pontioc way to do the Jab.
Graham Reo AUTO MECHANICS, INSTRUC-
Hudsan Studebaker TORS AND STUDENTS:
Hupmohkile Te_rruplune This is the factory shop
Lofayette Willys manttal used by the U, S

And major dara needed fo
gerpice d05 models of trucks
Nearly 200,000 Vitxl Facis
on Every Phase of Tune-
Up nnd Repnir = Over 460
Chaorts, Tables = More than
900 Photos, Drawings,
Dingrams = Qver 600 Hig
FPages— Sizg §14x1l inches.
Fublizhed by MoTeR, Lasding
Aotomotive EulJnu.:s_rzq:-

zin 1]
ﬁldl:unﬂ.u..

Army, trade, technleal, and
vocatlonal schools for traln-
ing muto mechnnics.

SEND NO MONEY

clmjil"\ il out eoupon below,
Mnil It todoy and a copy of
g up-to-the-minut
¥ -.ﬂur:r Shop Manu
to yoii at un

FREE 7-DAY TRIAL

MoToR BOOK DEPT., Desk 11, 572 Madison Ave., New York, N.Y.

Hush me MoTolt'a New Factory Shop Manual.
remit 81 in 7 doys, and 1 monthly
ping charge with final payment.
return book in 7 doys
NAME. = L
ADDRESE o
CITY _ —

DOCTUTPATION & EMPLOYER

BAVE 350! Cheek bere pnd enclose £5.00 with eoupon. We then
oy 35 postage and pecklng cosis. Bame pelirn peivilego.

If 0K, T will
for 4 months, plus 350 shi
25,55 In alll Otherwise T will

(F |:-|.'4.1|::|| price &6, cosh with order.)

AGE

_BTATE

30A

i 1 = =‘t\
L b B T _L e

. i e ®

tl\-.

3 in RADIO TUNER
Only $1.00 Postpaid
1. Aerial
Eliminator
2. Antenna Tuner
3. Wave Trap

v il imeleleal
e pairriamis,
pihoa of w
fALe

or ndl
?7!9 =. H.uln.f-u

wa Sr r hill, Weguee Elimisaber Co.
nl"'llh E-155, Ch.rﬂﬂn AGENTE WANTED.

TAKE THIS PROVEN SHORTCUT

TO SUCCESSFUL PH [ITI]GHHPH"I'

Sl —m o I —

oy ira
Colar I

M
etisily. Fr
M. Y. IN"_.Trrfl.ITt oF IHMMIIFH\‘

10 WEST 33 ST.. Hiw York, M. ¥.

TRNE will fesch you TOW o
hoome thet ¥ vow may REL BT
sLan ower 608 ibustrations. ALl for Ouly. ... ..
Hend mame and sdilresn for free dedeiis.

RAYE BEURNS SCHOOL. Dept. M, Box 1798, CLEVELAND, OHID

WANT o pormanant huosi-
nags profesaion of your
ownT Then BECOME A
FOOT CORRECTIONIST.
Earnings in this greatly

aeeded profession run os
high as 260-2100 wrrl:l}' after a few weeks home tralning—
T r1|'-'I|l. il or chiro further capital oeeded, no goods
ter 47th year. rl!-e for free booklet.

.&n:phuhnn System of Foot Correction

28 Back MEay, Baston, WMass.

R

Radio is more important

NOW than ever, Thou- OPERATION
sands will be needed in avi-

ation, army, navy, and com- RECEPTION

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

Complete HOME TRAINING
in spare fime o s g o une

af this interesting an<d profitable profession. Fit yowressll
for an important part io the tromendous affalrs naw tak-
ing place. Help to win this war quicker. Learn all
aboul our plan, send for this bulletin—it's FREE
Amarican School, Depl. R145, Drexed at 5Eth 51, Chicago

SEND FOR THIS BULLETIN FREE

e e e e e T .
American Scheoal, Dept. R145, Drezel Ave. at SEth S5t., Chicage, IL

Gentlemen: Send me FREE bulletin covering speclal training in
snbjects checked below. No obllgatlon on my part.

[Drafting and Desdign ODvesel Engincering
For Men and Women COHigh School Course

principles
of all radio

OAceounting and Auditing ORefrigeration
OArchitecture and Buillding OMMechanical Englncering
CAutomaotive Englneering CRadio

Daviation OPFlastics

OElectrical Engineering CShipbullding

I R s o s s s memmeimin s i
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“MY JOB'S IMPORTANT! 1S YOURS?
~AIRCRAFT INSTRUMENT
MEN NEEDED AT ONCE!"

PREPARE in AVIATION'S
MOST VITAL BRANCH

AIRCRAFT
INSTRUMENTS

HOME STUDY—LEARN BY DOIMNG!

Practical, complete traiming—on actual instruments Furnithed

by the school—gualifies you for well.paying positions with

manufacturers, sirlings snd instrument service and repair 3t ations.
Send for CATALOG today...

EASTERN AIRCRAFT INSTRUMENT SCHOOL

“Largest lm the Eoxse™

116 NEWARK AVENUE JERSEY CITY, N, &

« POCKET TOOL

Handy, useful, something you need

Irl"lﬂj'l'llﬂlrlz'l during tlu-ud:r Renard-

eis of where you work—in tho fas-
fory—around the home—on the farm—this %.tanhd “Lucky 7t
pocket tool will be worth it small cost many fimes ever. nda
of case-hardensd stesl=—15"" thick—I1" wide and 3.%*" long. Serew
driver, rule, square, wrench, wire solicer, tack puller, bottle
DREnET, Inn:’tiun top can opener, wirs inwulation stripper and
uses. Send nrll 28¢ in colns at once — and get yowrs, post
Fine Xmas Satisfaction guarantesd or your monoy
YATES MF {:I:l. 1131 ASHLAND AVE., 1|l¢"|LH|‘E'I'lE

afd Cot Hike

quiummp' m:..!i&“'-',:"-';f

MATIDMAL TIRCON CO,
Dept. 228, Wheeling ,W. Va,

ISH'T THIS MALLARD L ¥ES, 1T & SHAME TO THROW
A BLAUTY, " BEY SUCH GORGEOUS PLUMEGE
TH GOIRG TO WRITE T0 THE .\
*:"-H Q0L OF TRKIDERMY AND LLARN
TO MOUNT aAxD
(s SAWE rvy

| TROPHIES
b 4

e

WES, RAY, IT'S THE GRAND-
EST HOBBY IW THE woRLD
COME UP AND "

SEE B DEM. T |

HELLD, BILL = SAN,
THOSE SPECIMENS
Acmm._ WO

WWE DOUBLED »1v FUN FROM
HUNTING AMD FISHING =—AnD
MAVE MADE

S84 ALRERDY
PACAUNT b
TROPHIES

ARD S0U TANNED THIS
FO® SCARF wOURSILF
BILL, vOUE DEN LDONS
GREAT., I'm comd TO

LTART LEARMING TALDER

Craat Fun and Profit. Bend Coupon for marvelons
In AF nk tazidermy = how woucan Maks
func

Fl'li Baok, 1t
thom et ing Berces and

“LANGUAGE IS A WEAPON®

» = = Fprge ahead, win special assignments, In
global war and the uitimate peace, through
ahility to speak a foreign language.

MASTER ANOTHER LANGUAGE
quickly, easily, correctly

by LINGUAPHONE

The world-famous Linguaphonsa EAR-EYE
Conversational Mathod brings wvoices of native
teashers INTO YOUR OWN MOME. No Eng-
lish s spoksn. You learn the new language
by LISTENING.
Home-Study ﬁnurzz;é%éﬂ Lsn;iur:lﬁsH

RUSSIAN AP

PORTUGUESE CHINESE NORWEGIAN

and 23 others
Send far FREE book

LINGUAPHONE INSTITUTE

E3 ACA Building. New York « Clrcle 7-0830

t for vEbern,
H nr..ul'rr I-u irul

gt 13| u'r T
L-lml Hu'l- FEEFEMITY .

BIG PROFITS! [orh oy, 7o e = S
i mbo i

TII1 l.ﬂ“‘lf? Tan Fing Furs &od i
kv Ch

1w
t fun nod feecis
westigate! (st the Frea Bao
el (I, |I4|:n yoor AGBE, nnd the F
OOK I8 yours, Send the coupon Toduy,

Horthwestern School of Taxidermy,
3371 Elwood Bldg., Omaha, Neb,

Gentlemen:—Floasa pond me yoor frea 44
pags hooklat explsini ey Tazidemny.

#5c: % MOUNT BIRDS Jk
S

calculus—ELECTRICAL and MECHANICAL SHOT
CALCULATIONS—practical tests—reference tables
and date—how to use the slide rule—T700 pages—
B&0 ﬂ]uah‘nliunn—punkcl size.

Highly endorsed. Let us mafl you copy for free
trinl. Priee §2, postpaid.

JANUARY, 1943

COOD NEWS! PRACTICAL MATHEMATICS ILLUSTRATED. Haw to
figure eorrectly. EVERY MECHANIC ean use the new, correct, easy meth-
ods, eovering a complete review of practical arithmetic—with examples in-
cluding mensuration—plane and solid geometry—trigonometry—algebra—

THED. AUDEL & CD.

FldEiaarian

COUPON

Gtherwiss I W e

49 W, 23rd 5t, N. X. C
:
Ml Apdes Marmematics on, 1, dogy)



W“ ’/f = Excellent Pay’

if""‘ﬂ LA ol the world's largest

v Offers a BETTER F#m:f_-‘
Get Irgining in o trade
that will always nesd sx-
peris regaordless of warld
or local conditions.

Cos is';::,:;:i:lt:}

r——
welderss supervised
by somes of America’s Fin-
et Instructor-Operalors.

HON-PROFIT INSTITU-

NO BETTER PLACE Cost only lor ma-
TO TRAIN than this (erials used. dividual
school, backed by one  machines, booths. ﬂhurl.-

pErs inlensive course.
I?ﬁ! prids

mﬂﬂ BART RC wa‘wﬁ

ot 'EFA o M-13, TAOY, OHIO

HAPPENS
NOW—(:o vou-

YOU CAN D::troy
Your £nemy Quick!

BEAONE-MAN BLITZ ! Strike with -
Commandolightning! Youdon'tneed
ox-like museles to nse Super Ju Jitsa,
moat powerfulof alldefenos nnd nttask
wﬂgchnlq:m Intthn dﬁdolf‘f
o ne eount=—
etrength, Almost m:mumhflrmn

Gain Self-Confidence
ENOW how YOU can lick bruotes
tm your HEE with your bara 'hEnlié;."
'lmi gun, knifi B??ﬂﬂb,wﬁti;eﬂm now

far ETgency=Nrotact loved.,
ones, Amasing self-stody couras tenchis, OR
youdouble=guick. Nu gexerciseanecded,

vﬂﬂ r"ﬂs

Sond for Excltl Details—Free!
Low Fries, Satis-
'lm parantesd 0r Vonr o ;

maonay bask lllilmugl Bow.
L T 1 T

B WELSON CO., 500 Sherman Streot

l DEFT. A um. CHICAGD, ILL.

l “ &#Hn -hltﬂn.dlll..l:l:rlhum
I navE
B sopREss,

ART I.ESSONS Mﬂ_

Study art In Flhlrﬂ' your own heame In
I"l"lﬂ‘ tima Wih this ﬂ'll.‘lFM\' by Alexander
Murray, suthar and art Instructor, Esons deal
with  eommercial  art, eartooning, I ttard
analomy, perspective, layout, ete.
'r'ii"r""‘l- o Bother of carrespondence. Owver B1
netruction illustrations. Order now . ik
all &0 la llﬁﬂu &!Iun 05 sheols of drawlng pape r
'Ea-m!’ only $1.95 for eompléls course postpald

6

B in 15,84 pﬂpw-l.mm lus postage.
MONEY FF.’-I'J-. 1! o del kgl inspecti
EDUCATIONAL SUPPLY €0, - o pinerting,

Booklet Free *» Highest References
Promptness Assured ¢ Best Results
Send drawing or model

All Business Given Prompt
and Proper Attention

) <

WATSON E. COLEMAN
Registered Potent Laowyer
635 F Strest, M. W. Washington, D. C

ATENTS

AND TRADE MARKS
C.A.SNOWE CO. ]

Rr;hrn'fﬂ' Parent A ffarneys Limee 1875
Write fer Free Book and “Certification of lavemtion” form
427 SHNOW BUILDING, WASH IN“ﬂH. D.C

- FIBRE ARMS AND LEGﬁ'

Light, correctly flited, strong and com=
fortable. Natural appesrance.
Broces for nll deformities.

Seientifie design. Falr Terms.

Gl0-%rd Av, 8., Minneapoliz, Minn,

$10.95 UP
FREIGHT PAID

I-.--
,_,..— High Qvlllir (rnnibs and Maskls, Latiered. rite for
Freo Catalog and sampbes ol stone. Without 1.1-!-:' l.lnln I:Ir Mal

U. 5. MARBLE & GRAMITE CO., A-1A, ONECO, FLA.

A =] OM

Always write your name and full address
clearly when amwering advertisements,

Dmnmummuummbam promptly as to lta
oOaLlyY. My nal  service you i copy of my
prompt u:t‘lnn.. girict confdencs m f]:m prafor to read my
mlnlmu.m of expenss. I muggest that “u

tentabllity and send
e booklet. Or, 11
ooklst Arst, mall |

attached coupon &t once. i

302-D Columbian Bldg.,

L F. Randnlph Washington, D. GC.

o | Pleass send me st onoe, free of charge, your 73

ma & model or drawing, or sketch send my * Record of Inventlon” form, | page booklet and “ Record of Inventlon™ Iorm.
and deseription of your |loventlon, aod (Owver 40 years experience as a
will make & search and report '‘atent Attorney.) I MBI, s evcssonsnnspiniramasnaning sasamnas L]

A PERSONAL CONFIDENTIAL PATENT SERVICE-

32A
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2 fier nEe W 1had
BASON AND PARRISH,
k. Bi., Kslgmaros, Mich.

oY )

— s e
i Falls Tree—Cuts Log
\F Fita rear power take-ofl shaft,
Drive thru gear reduction, 18-in. stroke,  FREE Circular
10-ga. blade, Economical, saws to profit.  snd Price List
OTTAWA MFG. l:ﬂ..l ‘_:I.‘.FH' Forest Awvenue, OTTAWA, KANSAS

PINS 55¢* RINGS*1 *

fie! For yvour elass or elub. Over
300 designs. Finest gquality.
Write Dopl M, Melal fris Ca.
VR | Rochester, M, ¥.

Weonder-Tone NOISE ELIMINATOR

'F-ﬂ\ii: %
1

LINE-NOISE
ELIMINATOR

MAKE MOMEY. Thousands needed—War «domand
ereat. Wa supply breer al Biaas thie seoainz . Welis fae
day fur FRRE petrmted bufletin, RESEARCH SUP-
PLY CO., Dept. F-4, 2436 W. York St., Phila., Pa.

U.S. Defense BONDS ~ STAMPS

Get Your
Share of

Needed
NOW!

then what WILL IT BE a month or twa from now?

Loarn o set up and run ANY
kind of machine; MAKE MORE
MOMEY MNOW by learnin

quickly HOW TO DO THING

which wsually take yecars of
study and actice. The de-
mand for SKILLED men is AL-
READY ahead of the supply,

Bi er Fn Dom't miss this chanee to qualily for pros
BE ¥ motton, don't miss this Blg Opporiunicy
which 18 yours almost for the asking. Elght Big Boaoks chockiul
of lmportant mechanical facis told slmply and clearly. Over MK
i}u.fca. naacly 3000 HMusteatlons cover every sublect fully, Inelud-
ng Tool Maklng, Patvern hlskiog, Foundry ork, MMerhonical
Drawing, Forglng, Machine Shop Practice and Mansgement, and
bund of other subjects.

8 Big Books (Up-to-date Edition) Sent FREE

to you for examinatlon. With them we send o Big Binder of
EGT pages with 203 orlginal shop tiekets and over 1300 Hlusira-
thons. Thepe show, step by step, how Lo set up wod ren almost
any kind of job nnd are o additien to the 3 beoks. 1declde
in your own home or place of business whether or not you want
to keep them, chock up on any faels ol wont Lo, Note thelr

t MONEY MAKING value, then. If you want them, pay on
he enslent kind of ppyments, A yenr's consulting ileges with
our engineers now given with these books without extra charge.

Amurican Technical Soclety, Vocationn! Publishers since 1808.

You may send me ithe B 1:”(] books and Binder of shop eko
froe examination, I will puy (he delivery charges oily, uniess 1 d
in keep them Lo which case |l weill m-u?‘:ﬂ.u-u in ten days aod 5H,00
|"EP manth unkil the total price of only S14.80 iz paid. IF I returs them
n 10 dayas [ will owe yoi woihing. You ol=o agroe (o scikd me o
certihcate entitling me to ronsulting privileges wilh your experis for
dne year without extra charge,
L]

AdDPEEE. .csnicaar g raes SR R B e R e
Please fltach a lelier stating oge, occupation, em
Balelgvad and Lhat of ot lemst one busipess mao as r

oy o e P
'R mame asd
TEVIEE.

JANUARY, 1943

FREE 7-DAY OFFER!
Motor’s New

TRUCK REPAIR
MANUAL

Gives Step-by-Step

Instructions for Over-

hauling ALL TRUCKS
=1936 to 1942!

JUST completed — the only
book of its kind¥ Based on all
the official truck manufacturers’
manuals, and clarified for quick. rom
use, Covers both diesel and gmliﬂ
engines—all models built from 1936
thruﬂgh 1942, Hundreds of pletures
and diagrams, Complete charts and
specification tables. Over 100,000
portant Tacts you must about
tune-up and repair. Scores of
helpful hints and ideas for re-
placing parts TODAY so that
¥oll cam ME America's trucks
ROLLING! Sturdy, waterproofl
binding: size 8!5 % 11 inches.
Warranted to contaln every

EERAIR |
im-
WMENUAL ||

Explains Every Ihlzar ok gn
Every Model af all Truchs—
1936 through 1942, Includes:

; GASOLINE ENGINES singla essentin] fact you need
-ﬁuhr_ncur Herculas to do ANY job, Special Ref-
Buda Inter- erence Index makes it ensy to
Chevialet netlanal find the answer to anything ot
Continental Lyceming qnoe,
it i pask ANYONE CAN USE IT!
Gae Studebakar Makes the ordinary mechanic
Hall-Scott  Wasketha an expert; helps the expert

VWhite—White H save time and money. Alread

hite ile Harse being used by schools, U, ’f
DIESEL ENGINES Armed l:;vtuﬁshli.nnr?s fﬂ:ﬂuﬁ
Buda CMC owners. Avallable only throug
Cumming Hercules MoTuR Book Dept.
Dodge  Mack IMPORTANT NOTE

Hesselman Engines Waukecha

DIESEL FUEL TO FLEET OWNERS
IMJECTION SYSIEMS

Bpecial diseounts are offered

kwatTean Ex-Call for quantity purchases. Il you
Boach G’L“:" o decide to order in q.uantltir now

: : ettt we bill you later at discount
ummins lembkan prices, Same refund guarantes,

SEND NO MONEY!
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Horne 9 am At Work

Making Good Money
at a big Aircraft Plant
thanks to this

Yes, this free lesson proved that deafting is easy, mighty
interesting work . . . eonvineed me 1 didn't need special
talent to get into this well-paid profession . . . proved be-
vond a doubt that Drafting by the fascinating C.T.C.
method can be mastered easily AT HOME IN SPARE TIME.
_ 8o ] enrolled. I learned Drafting at home,—in my spare
time. Today I feel secure in my job as an Aireraft Drafts-
man. The War Production Progrom has increased the de-
mand for Alreraft Draftamen, Machine Draftsmen, Archi-
tectural fhnf_hmen. Electrieal Draftsmen and Structural
Draftsmen. For Draftsmen always come first on any new
project in monufscturing and industry . . . and in those
new Ajrcraft planta and Ship-
building yards, Draftsmen can't
be replaced with machines.
What's more, I'm slated for
promotion and more pay-—hbut
if 1 wigh, 1 ean be independent
. = = 0 into businesa. And, as
o drafteman, T have a peace time
future as well a8 a good job now.
Here's o tip: Mail the coupon
ar drop 4 dard for the free trial
lesson, Do this today——and drofi-
ing will take care of you tomormow.

YOU GET THIS
COMPLETE DRAW-
ING OUTFIT

Without o penny extra. All the
tonls you noed, including drawing
table. With this outfit yiu can put
your jdeis on paper nl.'!n::ls]_'.l nnid
with mecurncy. With training, you're
all set Lo master drafting inmonths
—l Vears—at home, anod you
can use thess very same [ostrus
ments ax o deaftsmon later.

MAIL THIS COUPON

CHICAGO TECHNICAL COLLEGE
A-204 Tech Bidg., 2000 So. Michigan Ave., Chicago, 1.

Please send me Free Trial Lesson in DRAFTING showing how
to leam at home by C.T.C. plan for & gond job in aireraft and
other war industries. No obligaiion, of course.

BERMEE  wom w o b i i R R b R B R R R e
B 5 o i g L g B AT o e ol A
I 5w T s T e W e B, oo naaianssa
DT R R i e e o e R W
4A

| _3 THE KEY TO ALL WAR AND PEACETIME INDUSTRY

LEARN in Spare Time—At Home!

{er at the College in Chicage)

A lew hours of plensant home study every week—that's all.
N0 interference with your present job ! With Chicago Tech's
help, you train yourself step by step. This tested method.—
developed over 39 years of C.T.C. progress,—will fit you for
i job in months—just the kind of & job you've wanted.

TRAIMN FOR PROMOTION—and More Money

ALL WAGES and salaries have been fixed by new Federal
Law. The only manner in which an employes can get more
money i8 through inereased responsibilities and more impor-
tant duties. Get thiz: the only way In which wvour empla
cAn Pay yodu more money h:‘ law—is I:l:'rn-ﬂ."h phhin'lr::
—by giving you more responsibilities. And the best manner
to =ecure promotion is through training yourself to be
more valuable.

To prove to you how ensy it is to learn Drafting by the
Chieago Teeh method, we'll gend vou a Trial Lesson FREE,

No charge for this lezson either now or later. Soand g post card
or the coupen mow for FREE TRIAL LESSOM in Drofting.

39 Year Old College in
Modern Well Equipped Home

Chicago Technteal College hos grodunted hondreds of sucesaafol
draftamen, engineers and technicians since its founding nearly 40
yenrs apo. During that time, its edocational standords eod is-
SL!'L‘II-'!I._|IJI1 hnw:. been of the highest. Chicago Technical Colloge
pecupies a unique plece §n the eduentional world in that it offers
both residentinl and Home Stuedy courses. In its new home on
Michignn Avenue in Chicago the College has modern well-equipped

#shope, laboratories and drafting rooms

where hundrede are in training for pro-

WOMEN' motion In fta day and ovening classes.
-
Girls and women
are also toking

You can get this same high grade
good positions in

frnining in Dreafting right In your
own home. Eeep your present job
drafting rooms at
same high base

and train for & better one. Mall the
pay as men. Find

Coupon todavl
out if you ore
qualified. Send
the Coupon.

A-204 Tech Bldg., 2000 So. Michigan Avenus, Chicago, iinols
Menher National Home Study Council

POPULAR MECHANICS



Advertisaments in this section, 35 cents per word, |ur.h inmrl'inn, mmlmurn 'ID wunl:.. pnyﬂh‘l in advance
To be inserted under proper classification in February issue, copy should be in our office December Bih

February issue on sole Joanuary Tst
Popular Mechanics Mogazine, 200 East Ontario Street, Chicage, lllineis

make and save money.

YOU’LL PROFIT

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

200 Eaost Ontario St
Chicage, lllinois

field.
fied advertising.

Popular Mechanics Magazine,

{Orlginal letter on file in our oMce)

Dear Mr. Johnson: | wish 1o express my appreciation for the ex-
collent results which | have cbtaoined from the small classified ad
placed in Popular Mechanics Mogozine for the lost few months.
I've been receiving obout 300 inquiries per month. Thot's abouwt
one third mere than ony other mogozine in the science maogazine
| highly recommend Popular Mechanies mogazine for classi-

Wery sincerely yours,
D. C. DYKES.

AUTOMOBILES—MIDGET CARS

OPEN Garage doors from your car. Bim-
ple, EMclent. Inexpensive. Make IL your-
self, Full instructions. Blueprints, 50
cents, Gilberk, Wells Avenue, East
Hartford, Conn,

GAB=SAVER! Get 307 more gasl Burg-
ing power|  Instant plek-upl Patriotic|
Beats rationing! Wrench installs Instant-
Iy. Tested, hnuna.mls In use. 30 day
money back guarantee if not amazed! Au-
Lomaklc conlrl:-l. E'B.:-'u itself in one monthi
Oive make, $3.00 postpaid. Auto-
motive Snlnﬁ Cl:l.. LaLn .ﬁrdmnrnt Blvd,,
Pittsburgh, Penna.

ROBERT M. Rool's Famous Gasolins
Economizer will give your ear more miles
per gallon and smoother operation, $3.00
post pald. Give car medel. Speed equip-
ment for racing cors, midgets and boats,
Catalog 25c. el data £1.00. Box B4G,
Anderson, Indiana.

INCREASE Power of motar aﬂiso]]l:llar
Circular free. Devercaux, Box 213-J, Bat-

Creek, Michigonn,

CGASQLINE Saving device. Walerl Coumi-
%?I‘ur 3410 No. 10th Btrest, Milwaukes,

Wisconsin.

lon, well illustrated.

widing bodies, {rames.

l.nrd B oonverslons, ans, rules,

Inmum Roadster racing, Indianap-
1l.ﬂﬂ_?post1:lnid £1.15 C.O.D.

ﬂl!#lns. Dept 47, Madisenville. Cincinmoti,

tructions  on
engines., Ford A
AA

'W'EIRLCIAE Buperchl.ggﬂ Incroasa
mileage 20':; power 10%. !un glanr-
motes. Univeralty test. Any car; glve

make, year. Wrench installs 18 minu
Good rﬁulu with 2095 fuel ofl mix. Jahn
Hanley, Manufasturer, 5710 Laraine, De-
tradt. Micl.

FROPFESSIONAL Midget racers, motor-
seoalers, midget cars. Parts, plans. Hand-
baok catalog=a0 illusirations. plans-—20a,
Midwesi, 36220 North Troy, Chicaga.

NEW Sclentific tablet! Increases mile-
204 <405, 81 box treats 1B0 gallons,
&h or C.OD, {50-1000 extra miles.)
Results guaranieed. Dotails free. (Agents
write.) Oas-0O-Lubrl, A3338 Manderson,
Omaha, Nebr,

~AUTOMOBILE FRacing bock. Afth edi- |

! HELPER Springs for Ford V8. Mercury,

Lincoln-Zephyr, Chevrolet, Plymouth and

other cars 23,50, Buick and Oldamoblle

ui.su. A H Chambers, 26530 Plyvmouth
. Plvmouth, Michigan.

Wa.x Cars easy—cleans faster, double
action—clrans as it woxes, Real labor-
saver, Duralle, lne:pnusn'e MANY USES,
Bample free: "Felspar Wax Floss," 322«
&-W Taylor, Portland. Oregon,

RECLAIM Used oll wll.hmlt. cost. Par-
ticulars. F. Gerwin, Alva, Okin,

PLATING Outfits for auto parts., Con-
neet Lo & battery. Mo tanks used. Pres
particulars and proofs. Gunmetal Co,
Ave. J, Decatiar, I11

AUTO TRAILERS

BUILD Your own house frgiler, Have
exacily the kind and =ige vou wanl, ar-
ru.-l.g:l; and equipped the way you want it.
Bave money and have n tter traller,
Thousands of smarct people have bullk
from Jim Dandy plans. Bend 10c today
for Jim's Interesting trailer plan catalog
j]lustrﬂtin; q sireamlined and conivenibon-
al models of house trollers with floor
fr collapsible tent trailer and utility

n.l.te'r any of which sou can d your-

{, The plan yvou select costs oniy 51.00.
Elond dime today for catalog. Jim Dandy,
Box 123-A, Wausau., Wisconsin,

MOTORCYCLES, BICYCLES, MOTOR-
SCOOTERS, SUPFLIES

T"MODERN Motoreycle Mechanies," 436
EHE bonic, 200 tlustvations. fust publizhed.
ensively covers—Operating, malnte-
nence, complete reconditioning. American
and British motercycles.  $2.50 postpaid.
criptive folder free, Nichalson Broth-
ets, Baskatoon, Sask , Canada.

BAVE Oasoline. tires! Motor-scooters,
maotorcyeles, bicycle motors, midget nuto-
moldles, gasoline engines, No priority
necessary,  Tlustrated catalog one dime.
I’.‘,Is‘mm !II.'I? Wut. P‘Ll;ﬂ. I...(:l.ﬂ.nneh,-s Calif.

MD'I‘DR[.'YCLE Parls, new
Catalogue and wings pin 10c.
811 M. Bth, 5t. Louis, Mo,

and used.
Ballak,

BICYCLES, Parfs, lires, MAlso scooter
tires. all sizges. Bend dime [ar list, Owvele
Transport Co., 1341 So. Michigon Ave.,
Chicago, IIL

AVIATION

ABRBOLUTELY First time offered, im-
proved, genilne Geodetic plans for sim-
plified, fwo in one constructiom of our
Baby Airliner low wing., Uime tested,
amazling performance.  Infroductory prlce
per set. 810,00, Information free, Stand-
ard Aerocrmft, Ft, Worth, Texas,

AVIATION Crdet proparntory courses,
Eighl weeks intensive residence course or
home study course, Rutherford Prephra=
tory School, Long Bench, Callfornia.

“IDENTIFICATION Badgeholder.” gold
elip, genuine leather S0c, Bonko, Man-
t]!m!cr ﬂnl:l.n.

FRDP‘ELLERE-—A.I.I. 1\'n-|,.5 sizes, Latest
design, 3 Wades for H]t‘ﬂ'i bonts, Facbtory
HEEF. Gtondard Aerocraft. Ff Worth,
LXl

ﬂl;'ll.'l Waﬂ. BARGAIN A:Irp!am:s-—ﬁen.th
Parasal £35, Curtiss Robdn 575, less mo-

tors; repairable crackups $50 up:  Cub,
crated 2225 molors 820 up.  Send 28c for
fall catalogue giving BRocation, owner's

price. pddress, Used Alreraft Directory,
..H.L'h:u.n Ohio,

A'.’I.I\TIDN Books—Latest titles—Bargnin
catnlog Popular  Mechanics, 833
8i. Clair, ::.‘h]:un

BATTERIES—GENERATORS—ETC.

EDISON Lifetime stormse batteries for
light and power. Ellminate scld battery
diseases. Long gunrantee. All kinds re-
Lullt generating olants, motors, and mis-
eellaneous ariicles at bargain orices.  Free
Interesting Uterature, T. Hawley Emun
Co,, Crobon Falls, N, ¥,

EDISON Batterdles. Light. Power. Fif-
teen Yoar e, Five Year griiranies. arm =
plete lighting rllnnts‘ Frea literatura, Soe
Jay Company, 371 Yonkers Avenue, Yon-

kers, New TETI

ELECTRICAL SUFFLIES—EQUIFMENT

AUTO SUrPLIES—EQUIFMENT

THE Lord'= coming! Get 30 relinble
proofs free. Scheall, 263X, Duluth, Min-
nesota,

DIESEL Converslon:
lcal
Bu

Complete mechan-
gquipment and instructlons 860,00,
ley Co.. Tounton, Mass,

AUTO Parts—HNew or used. Price of any
part on requeat. New mufflers opur spe-
cielty. Mever's Auto Parts ©o,, 820
Dryades 5t., New Orleans, La.

1842 IGNITION Bupercharger $3.50. FR-B'I:
starting, milenge, pep.  BEO Snles Mig.
Co.. 60 John 6t, MNew York.

JANUARY, 1943

BICYCLE Mews! Glidncyeles nvailable!
Professlonal people: Maintain your dig-
nity and prestige. Ride the only rational
bicyole ever designed specificnlly  for
adults—the unigque. modern bievele that
“has everything': Exclusive improved
drive (less efort). stcnul. “Alrfonm’ seat
(15 in. wide), bock-resi, longer wheel
baze, low-slung frame, “gear shilt."” mar-
velous coaster—and more! NWo prierity,
Supply lmited. Hush dime for illustrated
liternture! Glidacvele Sales Company,
Box 162, New Orleans, Loulslana.

POWER Your bike with onthoard n'u:l—
tor, Plans, £1.00 delense sthmps
Laverdiers, 21 Poulin St.. Waterville, ME

and

Molors, wrlders, generntors
te Lelay Com-

FOR
other elecirical |bems. Wr
pany, Minneapolia, Minm,

1/6 H. P. Westinghouse 115 volt direct
current electrie motors, §4.98, Will eas-
iy pull 1y hop loonds on pumps, churns,
milkers. shredders. shears. Bend check or
money order tp CMOO Electric, 614 Van
Buren, Chicaga.

TWO Alnico magnetsa—Insirucilon book
—T3c. Terry Sales, Central Statlon 1676,

Toledo. Ohlo.
ELECTRIO Peneil: Writes-engraves all
ostpeid.  Beyer MIg..

metals,  ELOD _pos
'!515 H Cottage Grove, Chicago,

35A



WELDING—S0OLDERING—FLATING

MAKE Your own electric welder, com-
plete kit! ﬁv:rﬂhl.ns 5u1'.|p:|1c-d with qu
directions for assembling, 595,
make 519.95 set. Marvel El.e:trn Welﬂe-r
Mig. Co., 1830 A Center S, New York City,

AC Welders wanted by the thousands,
Learn withh 516 page lessons manunl, QOver
G}  how-to-do-it  phobos, §1.00  copy.
Money-back guarintee, Hobartweld, Box
M-134, Tray, Ohlo.

BUILD d.e. Arcwelder without rewind-
ing urmature, Plans $1.00 ench, 26 to BOD
amperes from vehicle motors, light plant

nerators, mutomobile starter-geneTAtors.

elders Club, AB-3432 M-Mart, Chicago.

WELDING And hundreds gf money muk-
ing and money saving ideaz. 782 ilustra-
tions and 214 pages in 1940 Bhop Notes,
50c. Popular Mechanics Press, Room C40,
o0 E Ontarle. Ohleago.

MACHINERY=TO0LE=SUPFFLIES

BUILD Your own milling machines and
shapers from Lewls castings, Many small
5l ps now hnndlLu.g wAr sib-eontrasts o
these Lewis tools. Never n camplaint on
quality, design or price. Send 10c for cat-
mlog hmnzpn ltema. Lewis Machine Tool

0, Hox 116, Er.a. A, Dweparti-

ment M 35, | Tis, Loa Los Angeles, |
PFLANS For making mu:rnnl Eevway
cutier lathe nttachment. $1.00.  Cut

square holes, broaching. ele. Hobson, 432
0. pog.r_hum Chicago.
" TECHNIOIAN Inspection  MITTors—ior
lirnrn.f‘t- workers, shipbullders, mechanics,
Bie plus Ln.fl. General Alrkrafl Prod-
cs, 601 So. Vermont, Los Angeles, Calif.
HE-(‘.‘.L.H.M Dull and broken drills with
Hu-Way Drill Orinder. Circular free,
Tractor-Lite Mig, Co,, Epirit Lake, Iowa.
13" x8" WILLARD Lanthe with gup, Mo
2 Pratt & Whitney hand milling machine
four step cone drive, Write for full oar-
ticulars. Cincinnatl Machinery & Bupply
Company. 217 E, Becond 5t.. Clocinnati,

i,
GRIND Drills like fac

for bench grinder, Cheap.
East 31, Hansas City, Mo,

ENGINEE—MOTORS—DYNAMOS

BIO Pay Jobs ln welding, Completo
welding lessons and reference book. 518

s, 4l lessons, £200 copy. Moneyv-
Hobartweld, Box 135-M,

1 attachment
actory, 811-B

gunrantee,
L Ohia. s iy
WINDING Data, 236 motors, single and
three phase, $1.00. Motor Data Co., Box
TEeal, City, Mo,

BOATE, OUTBOARD MOTORS, ETC.

TEN Flyw Inm Catal
boat mu.ld?n: plans il:a |: Ru.ddcr. {I’g
Murray Streel, Now York.

BUILD A boat by Lthe W-eleh Bystem.

paris!  boab

Use Waelch machined boat
building matsrials and swllu. Bond 10e
Tor catalog: 32 designs. Beat Com-

pany, Meonomones Falls, Wisconsin.
OUTRBOARD Motors, used parts, Out-
m.rd Exchange, 1194 Remsen Ave., Brook-

FE!LL Size, cut to @ Boal patterns,
blueprints. Tl - 38 feet.  Ilustrated
“HBuild a Boal' cal . 1be {enin). “How
to BEuild ' $1.00. Cloveland

Boats
Boat Bluepr!pt Ca,, Station A-88, Cleve-

BHOAT D"‘-'UIETIBI-'I are H1glil|!’ 'DBIH. profes-

Blomnls. Complete course 1. Cutalog.

Westlawn Montville. N, J
OUTEOARDE — Save 1L, Good tised
inme re-

E:rr.s. all makes and models. Bar
1t motars. Crandall
Commenwenlth. Baston,

FORD-Mercury-Zephyr marine conver-
sions, Catalog 10e, Lehman Enginesring
Compane. Dept. D, Newark, M. J.

14-FOOT Ontboard runabout—Build it
yoursell, Slmple, Inexpensive. Illostrated
instruction booklet 35c. Popular Mechan-
lea Press, 200 E, Ontario 8t.. Chicago.

ATHLETIC EQUUIFMENT=RODY
BUILDING COURSES

Hicks Co.. 989
Mnsi,

HnND:EM.LJ'.HGING Huilds muscles. Eas

Iy lenrned. W. Power, 923 W, Vine, K.I.J.l.-
mazoo, Michigan.

BE Strong, muscular, [ull of pep. Amaz.
ing nDew =building course. ‘Write
Olymple Bystem, Dept. M, Waterville,
Maine.

BAR-BELLS, Exercise eguipmant.
Couraes, Brm:ia.] offers] Free bocoklet.

Chood 11 Co., JI61-FM 'I'.rnt.unn Rd.,
Bt. Louis, Ma.

EFORTING GOODS, GUNS, FISHING
TACHLE, ETC,

ANTIQUES, RELICE, INDIAN GOODE,
CURIOS

5 ETOMEAGE Indi toals Sbc, Cokal

5¢. Sistershap Nm-:?u’?:re.nm mkas,

RELICS, Minorals miniatiures.
Catalog 5c. Junél-ﬁnt:lquna. Northbranch,
Kansas,

20 GENUINE Indian urnl'hﬂm 100,
En'l.n]un:_ Grea. Holder, Glenwond. .ﬁ.r

INDIAN Relics, coins, bills, gems, eor
tnla. curios, ete. Iustrated catalog Be.
100 ancient arrowheads $3.00. H. Dandel,
Hot Bprings, Ark.

“E-Z-8TEER"—Radically new prln-drle
In sled eanstruction. increases cossting
pleasures 1007%.. Eaally bulle, small cost:
cuﬂ:'n.ghm 'Erl.wlnn and Instructions

Is free, Aguarien Age In-
dusr.ﬂm Hnru.'l'l N, ¥,

FD‘R—PEE-G.&.HI Just the monthly
m ne you have Iman looking for. Ed-
ited by A. ¥V, Hording
naherma.u and tra that its
s p are chocked full of interesting
l-rl:iclus Hlustrated with actusl photos on
huh!dhl [Arapping, ing. dogs, fur im‘m

q raw fur markets, guestion box, ete,

hr wu:ll tnuwn men such as Lineoaln,

ley and Decker, Price 150

i copy ur :1 Dl} A Ye&T on newsstand. Spe-
clal offer § months only H0c. To obtaln
offer clip ad and send with name and re-
mittanes (stamps acceptabie) to Fur-Fish-
Game, 168 E. ng 5Gt., Columbus, Ohio.
"BABIC Small-nrms  Instroction™”—&4-
PII! texibook Eiving step-by¥-slep details
or smull-nrms training program of indi-
viduals and groups, using .22 cnliber rifles
lor basic instruction. Profusely (lostrate
ed, pocket sised,  25c, coln or stampa.
Full information about membership benec-
fits, free. Mational Rifle Association,
1l.'-1ll-G Rhode Island Ave., Washingtan,

"TﬁﬂK_'HDLE" Dn'l:a—-?lnl.un: crnter dot
reticules for target "scopen 85.00. Hunting
"ACOpes tll:l.ﬂﬂ excopt  Weaver  330-440
50.00. nd scope. Frompl secvice, Free
folders. T. K. Lee, Birmingham, Alabuma.

FREE Ca [[ﬁ fly tying and lure mak-
ing mnterl.a.l: stroeameors, bugs. lures,
whaolesale prices. Supreme Mg, Company,
Amarille, Texns,

THE Lord's ooml
proofs free. Scheall,
nesota.

et 30 rellable
K. Dulath, Min-

SEND 10c For Jist 100 used guns. Fray-
seth's, Willmar, Minn, L

FREE! HNew and used gun and sports
equipment catalog. Owver two thousand
used and new guns—All models—All
gtugpes—All ealibers. Trade your suns at
Klein's for other guna of for bargains in
Or sell your modern
to K]vnln: for cash., Highest
cash prices pald, you wish Klein's
complete fishing mtlu and golf club cata-
log, Kindly describe the type of equipment

olf Are Interested in. Write o 513 South

Illwtnd, Chicage. Send 3e¢ stamp for cat-
alog.

INDIAN Relics, beadwork, coins, curos,
minerals, old glass. Catalog Gc.  Indian
Museum, Oaborne, Eunsas,

TAXIDERMY

TAXTDER,
catalog 10c.
Ban Antonio, Tex

DOGE, PETS,

MISTS plies. New large
Hl]'lﬂtn;.rn;:. 1401 Broadway,

BIRDS, RABBITS

RACCOONS, Minks, foxes, shunks—
“America’'s finest,'' Bred females, Cata-
log, 1o, Fur Farm, Springfield,
Minnesota,

RAISE Itabbits, 1 bay them, Free book-
Iet. Taylors Rabhit Farm, Hapeville,
Georgia,

MONEY Ruising robbits. Investd
P‘ﬂldtr 1be. Close Rabbitry, Tiffin, lﬂ.

3'1' BERHARDPH les. Champion BLﬂ‘.‘d
beautles. Franklin ¥oung, R4, Rlverhead,
Long Island, New Yaork,

FARMS, FARM LANDS, REAL ESTATE

| mroved:

SEE The Highlands of Louisians where
winter hnn? no idle acres. Cholce cut-
over land At low prices with terms. Send
for descriptive book without
Long-Bell Farm Land Corporation, 896
R. A Long Bidg, Fansas City, Mo

GOOD Farm bargeins. Washington,
Minnesoia, Mnnuuu. Idaho, Oregon,

Dependable crops, favor-
" Write for literature, lists
duerlh:n; fenl In.rn‘“ 5
Elate, WFPH-W
Ry.. Bt. “Paul,

SI-MSH‘-E R:lv!rh!lin farm; $1000—In vil-

1y hour smart city; owner mm
good money crabhing nnd u:ratm
pnrt i I'J.'L'I.u.n:e 18 frult troes:
dv:e ‘F barn, mrn house; I;erm.: m:l.uru
ﬁ talog, Wrile for free mpr
E'tt'ﬂl.'lt Really, 255-F 4ih Ave, Mew York

CATALOG New Mresieo real sstate, Box
, Hew Mexican, Santa Fe, N, M
40 ACRES, HNear White River, unlbi-
paoultry Iand. 3190, $6 down. 55
monthly. Free list and liternture, Hub-
bard, 216 Orossman Bldg., Eansas CILy,
Fans
'ITIG‘I-’HRNHENT l--nd. ll.ﬂﬂ acre up, In-
cents.  Hational

farmation
Tax Bew]t:e ltlEl-'lA H‘.n.leatll: ¢ Bldg., Detrait.

ARCHERY Equpment: Catalogue [ree.
Mid-West Archery, 2200-A East 70th, Ghi-
CEED

Il ACRES Good Floridn Innd £50.00,
£5.00 down, $5.00 monthly, R, W, Stew-
art. Inverness. Florida,

"RAISE Earthworms for Frofit.,” Infor-
mation free. Btamp appreciated, Bureny
Zoologien]l Hesenrch, 106 “F° Brosdway,

Pooris. TIL

USED Guns, bought, sold, exchanged.
List stamp. Howe Fur Company, Coopers
Mills, Malns,

INDOOR And outdoor sports — Latest
books—Bargain catalog free. Popular Me-
chanies, 632 5t Clalr. Chicago.

FIELD GLASSES, MICROSCOPES,

TELESCOFES
LENSES — Bulld your own telescope,
field glass, microscope, riflescope, eic.

Assortment af fiftesn lenses—21.00 posts
pald. Thirty mw—lﬁﬂﬂ Bixty differ-
ent  lenses—&5. 10 hily chipped on
edipe. Einl.l.sl'antiun ab-&n utely guaranteed,
Amerl Lens Company, 1313-M Vine
ﬁ-'“:l'll.'ll:l 'F:B.rl__“RJ‘:lgz IMlinols,
ABTROMOMICAL Teleseopes, blnoculars,
cameras. microscopes; bought, sold, re-

paired. Bend 10 for list af instruments
%ﬁl{’eﬂ. Rasmussen, Box 204, Amsterdam,

BUPER Ju= Jltm—ln:htu.llf d!!u:ua nnd

altack system., Sensation new

sludy course now ready! Learn l»:l :III:'I

brutes twice your size with only your bare
Free details, Nelson Co., 500

ﬂu‘mln. Dept, A-L0H, Chicago.
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BTHDC'DIARS All mekes; spottin

nnd microscopes! Properly repai
placements mode, and aesurately cols
I'mltEd. Prices reasonable, Government

conlractors. AMaryland Preclaien Optic
Co., 1 and 3 M. Carey 8i.. Baltimaore, Md

ORLANDD, Florlda. 5 fofed on Mmiln
highway: good frult and vegetable land;
casy¥ lerms; free booklet. Department ¥,
Box 1044, Orlandoe, Florlda.

PFOULTREY AND FARM SUPPLIES

CHICKE E{:ul*a champlon mated.
52 varleties, ‘|' Ly Neensed lnspec
bloadtested.  Ruali postal, large colored
book, low prices. Berry's Farm. Route 12,
(:I:Iunudu. lows.

BIG Cash profits in Lurters Read lat-
o5t brooding, feeding, growing, market-
ing T.im\. Buhﬂﬂ‘il}rrﬂ guestions answered
[ree. har 1. Turu:p World, Desk
o, M l!nun'l. orris, Il

REAL Proflts from poultry can be
Oldest and best pouliry journal wil
you for less than 3¢ month. Omly 25c
year, B years $1.00. Coln or stamps.
gmm‘lun Poultry Journal, 5356 So. Clark.

cago,

POULTRY Pays many—Let America's

Ill.'h:l

leading poultry magazine e you, New-
eat ideas, suceessful mvu u-dl uuum
answersd free.  One I'h’n

yoars  BL, Pwlﬁw Tﬂm.l.llt

Mount Mortris,
COLONTAL Ohicks. World's ln t
uetion means lowest prices. ng
recds.  Catalog free,  Colonial Poultry
Farms, Plensant HiI, Mo,

POPULAR MECHANICS




FROFITABLE OCCUPATIONS

RAISE Highly pruﬂtnlﬂc Angora  rab-
bits., Multiply fast. Wool brings $8
pound. Plenty markets. Particulars free.

White, Braverton. Mich

WELDING Payz, Learn with 1942 trade
school text manual. 516 pages, Over BOOD
photos.  §2.00 copy., Humi =bnck guaran-
lee. Hobartweld, Box M-0143, Troy, Ohio

MECHANICALLY Inclined men — Own
and operate general appliance repair ahop.
Complete, llustrated course shows you
how, thﬂ!l‘l# refrigeration, molor re-
palr, how Lo get business, ete., phases

covered. Frep litopature, Christy Bunp:lp,
hicaga.

Dept. 424, 2835 M. Central Ave.. Chi

$5000 FROM Hall acre, Growing gin-
song.  Beed, contraet supplied, rnp
bought. Details 3c. Associated Orowors,
5. Maorbert. Manitobo,

540.00 WEEELY, Made growing mushe-
fresh, dried. Dominion patent
331683, PFreo spawn.  Morth American,
169P Yonge, Toronto, Canada,

STAND. Rabbit Journal, Milion, Penna.
2 years $1.00; samplo dime.

CATALOGUE 10¢, Tricks you can_do,
Magicralt, Heighls Station. Houston, Tex.

LEARN Ventrilequism. Free particulars.
Sipie age. Fred Maher, 1700-J Casgrain,
Dstroil, Ml:h]Eﬂ.

NEW Nickel and penny trick, and lists,
ghc. Original Magic, 411 Jackson, Toledo,
o,

MAGIO Tricks, l:l.mﬂt: Jjokers, bquks
:{B-é-ﬁ-l-nl 10c. Bpeclalty, Dox 671, 5L l.rﬂulﬂ.

AMUSING Hitler novelty 36e.  HNo
stnmps, Pentuckel Ares, Hu\'ﬂrﬁl!!, Mnss,

MYBTIFYING Tricks free, H. F, Willis,
Box 1704, Cleveland, Ohio.

YOU Can do the mﬂ.zu'. tricks in Mac's
1943 mssortment: Chinese wands. devil's
lndder, cut cord Erick, red and black
Monte, new diminishing card, All new,
nice club slze Aapparatus, patter instruc-
tions In strong box postpnid $1.00. Dandy
gll'l: cainlog  10e,  Mac's Hm;u: Shop,

0f-B Main, FL. Worth, Texas

LEARN Ventriloguism. 3c .sla.n:lp brings
m‘tlwlnm Hmith, 801 Bigelow, Peoria,

RAIZSE Angora rabbils—wool brings
§5.00 pound. Particulars free, Grinstead's,
Edwardsville, Illinois.

BOOKS, PERIODICALS, PICTURES,
FOSTCARDS

EXCELLENT I."D’&J:l.ﬂtlrrl-e profits taking
subscriptions—2 magazines. Complete
starting supplies [teel P':LIJ.H. 144-J4-T0L1
Avenne. Flushing, New York.

FREE Book with ench and every book
you h% Bave money on magazines. Book

and Eaz].n.c Club, 3158 Fifth Avenue,
Mew Yor

MAKE Your own herb moedicines. Beau-
Bitul illustrated recipe book 10c. Botanics,
Box T17. Evergreen Park, Illinods,

MACHINIST'E Reference book £1.00
gm.t.pnld.. a. #_ Knudsen, 523 - 48th 8t.,

MhGﬁZiNE Bargeing. Thousands back

numbers, lete yenrs, apecial dates.
Retall, whulmnr catalog 3c. Uur!&rs EL
HMorth Clark 8t., Chicago,

EEI.F-EXPL.'.IHIHG Bllﬂ.e THlusirated
elrcular free. Box 4496-F. MMinneapolis,
Minm,

BOSINESS, Trade, prolessional and di-
version magazines. Curront coples. 437
different publications—121 classifications
—io choose [rom, Free price lisl. Com-
mercial Engraving Publishing Co., 340
North Ritter. Indianapolis. Indiana.

mrr or"is?rﬁ Books quickly sup-

E‘ T. Jamkowski, 18870 Marx Ave,,
er.rult. Mich

“BACK Bnbeﬁ MagazEines, 'Fnretn:n—dnr
mestic—art.  Tsed. new  books. talog
1oc {refunded), Cleerone's 863 Ftrat Ave=
nue, Hew York, N. ¥,

REBINDING: We assemhble mnd bind
mu weines. Have your old books, Dibles,
hymnals reh-m.md. Durailel Attrac-
th-t:r Prices able. Heckman
Bindery, Dept, D ‘Nnrtl'l. Hnm‘_husﬁd‘. Imd.

WHAT Ewery Mason wants, We have
Masonic books for Blus Lodge, Chapler,
Commandery, Bcottlsh Rite and Bhrine,
Our rituals are u.-md the world over, Send
Icl:r free catalog of books and rituals for

Odd h'lluws Knights of Pythins,

R-HIEIIT-: of Columbus, Elks. ete, Erra A.

Publisher, Ine., P.O. Box 796, P,
Gh[ma:o, IIL

used,  out-of-print

nu unml ll'.l' supplind! Lowest prtmf

ree  bargain catalogues! Old

Frof's Bu-nt Shop, MIG Arcadis OCourt,
Pontiac, Mich,

MAGIDO TRICES, FUEZLES,
JOKER NOVELTIES

50 TRICKS You can do, only 1l
Brand miw tricks for Rmket parlor, slage,
with onrds, colns, imbles, balls, o—.
fesajonal apparntus, books, illusions, Send
10¢ for Douglas” {amous ook of 300 tricks,
IRIUELH-B Magic Shop, Box 274, Dallas,

WDRLI:! & Lnrgest profressional magic
shop keeps ¥ou in touch with latest tricks,
Ta re{:ell.re mmflings send 25¢ for 1943 cat-
I]lJ‘K Hutdrn 220 W, 42nd 5t., New York,

M-IAEE' Audiences| Beeome professional
magictan! Dallar teick, eutaln: circulars,
dime. Nelmar, 2851 Milwaukes, Clicngs,

JANUARY, 1943

5.
HEW Vanishin and catalo Hc.
gic. -&Jﬁn

Steriing Magic, 3 R. Detroit, Mich,

HOLLYWOOD Special] ummu lil.lt-
catalogue. ehost tHusicn ]
trick for 25c. Mamie Houze of
Hox 888, Hollvwood., California,

BE‘ .1 mnlr.[l.n. Ln.r professional
ma wu I:rll:ku e, Ire-
land, C-IIH rih thﬂlﬂ Chicago,

MAGICIANS" Headguarters. 216+
catalog. pocket, parlor, professional tricks,
ﬂ'.rh{i. Eanter's, M-1311 Walnout, Philadel-
whia,

l::lha.rlu.

GAMES—ENTERTAINMENT

FUNDS For war benefits! Easy to raise
with plays, operotins. musical comedies,
complete minstrel fesi-poarls with song
programe, blackfoce skits, vaudeville mcta,
monologs, dislogs, recitations, juveniie

{r]lls's and songs, musical readings. enter-
alnments, moake-up goods, Cotabog {ree,
T. B. Denkson & Co,., 225 N. Wabash, DepL.
11, Chicago.

COINS, TOKEXNS, CURRENCY

OLD Money 'I-II:I'IliNf. will Ev fifty dol-
lnrs lor nickel of 1913 with Liberty head
{no buffalo). We pay cash premiutns for
All rare colns, Send de for large coin fold-
er, Mnpy mean much profit {o you, Numis-
matic Co,, Dept. 20, Foart Warth, TEJuLx

ELEVEN Different coins 23c. Oddehon,
Box 44, Ovecland, 5t Louis. Mo,

WE Buy Indian cents, Lincoln cents,
and old rore cons. Send 10c today for
1942 catalogue of prices we pay for all
. 8 coins. Amerlcan Rare 501 o,
o Chicago,

GET Prnm lndi pluusllir: in mllﬁ:tius old
colns. Send 10 for S€-page illustrated
coin_catalog, ‘l"uu Il be delighted with it
Send for it now, B, Max Mehl, 370 Mehl
Bullding, Fort Worth, Texas. Larpest rare
ﬂd'n establishment in U. 8. Established

yienrs.

BARGAINS—Tniled States oodns, Dhif-
ferent :Ll.t.as. 10 large cents §1.00, & half
cents §1.00, T copper nickel cents §1.00,
H Indian trnlﬂ 100, 100 mixed S1.50,
5 = 2o pleces G0, 5 = Ic silver §1.00, 7 = 3¢
nickel §1.00, 7 half dimes $1.00, 5 shield
nlckels §1.00, coins before 1840, 4 dimes

0, 4 guariers 8200, & halves $3.50,
coing are 1803, § dimes §1.00, 5 quarters
32.'30'. hn.'lvci $2.00, 20c plece B0, Lrade

allnra $1.10, dollars $2,25. scarce
centa 10106, 10118, 10028, 101%5, 19145,
193D, 19238, 1024, m'.ms 18318, 19320,
19340, 12 fof 8100 Scarce quarters 1917,
19170, 1018, IDLBS. 1820, 162085, 1923, 1024,

each. Worthy Coin Corp., 298 Corn-
1'|.Il[ Hoaton, Mass,

BUYING, Selling lists 3¢,

Large i:p.ln._a

logue coins l:urn'nl::-' supplies 8c. Bebee
Coiny Oo. 1180 East B4, Chicagn, i
COMMEMORATIVE %0Ls. Calumbus,

Btone Mountain, Long Island $1.00 each.
Large llusteated l.':nlu.luul.m 1ke. Norman
Bhuitz, Balt Lake Utah

10 INDIAN Head nunu._ different dn!ea.,
nlso prlwilats ihe, E!ch.uhz. 1053 Rich-
o Cincinnati, Ohio,

P‘.FIE!!! Furtlﬁn eain, hnr-lénrte :ml l‘l-l'!l

50 iusteated ealn cal
proval service applicants, Se Hu tluat-
gg&a Colnco, Springfeld-125,

OLD Money wanted,
paid, 1,000 guotations., Catalogue 10c.
Allan Appell. Sedalin-68, Missourl

I MAY Have Juar. the scarce U, 8. coins
vou want, Se g lst. “'Mepet me by
iﬁa.*;t" ‘mlhimH Kenmthr Waterville,

nine.

Hig premiums

oodng

STAMF COLLECTING

SENSATIONAL Combination offer! Big
poeket 106 different including Iceland,
Manchukuo, Ecusdor (Americun fArg in
full colors). Danzig: alrmails, commemo-
ratlves, triangle stamp, 84 United Staces;
complete st United States telegraphs, cik-
aloging e, Packet British Colonies, in-
cludineg Gwailor, Hyderabad, Burma (new
country} jubllee and coropations. Searce
For Enstern ropublic cataloging B0g, B
Ilustrated Jists of other ha?mpu;, oth
catnlor price over 3000 All {for only 5c to
anproval apolicnnts!  World-Wide Stamp

Company. De L
How Vo purtment  600-M, Camden,
POSITIVELY Greatest fres Difer—Laib-

est Beoit's International £4.00 Stamp Al-
hum—mwnu: entire  world, contains
26,0040 illustrated, descriptive spaces;
Scott's 1943 Standard 4. 00 Catalogues
“Phllately's Encyclopedia™ — phsolutely
frec to applicants for foreign approvals
becoming  custemers,  Plymouth, Dept,
A-9, Bell, California,

"4 DIFFERENT Philippines 35c, -
ferent Australla 20c. pu.ﬂ.rrprm'alﬂ.wnglﬁ
FPrall, Hacketistown, New Jersey,

'8IX Faroign sets—plus another giit—ae,
if wou request our genernl approvals,
Manchester Stamp Company, Dept, P,
Manchester, Connecticut,

U:tm [Ln'gm;ﬁicel for 1:.-{  Two E-.lrtm

» 'gueeT countries ackel
1D]ibauti, o
Russim, cat, The,

Manchuria, etc); scarce sat
cent lﬂl lpnrmnl

Eversthing for only one
Stump Company, Box 400, Calals, Maine,

applicants!  Garcelon

FREE 100 Diffecent world wide stamps,
with approvals. Grove Stamp Company,
?’-:}:rlm:m P, Box 61, Statlon O, Mew

" FINE Approvals, freshly motnted. Fa Fast,
personal service. Tell me what cotntries
you prefer and I'll send thelr atamps,
Bhinner, 345 East Oeean, Long Beach,
Califernla,

PICTORIALS, Airmalls, commemora-
tives; offers free to dealers only, Stamp
Import Export. 320 E. 426d St., New | York.

SOLOMON Islands, Seychelles, MNejd,
Coymans,  Manchokus, Brunoi, Turks
Dalcoe.  Everything 3o with approvals.
*&Ikln!’. 130 1Zp Clinten Bt. Broaklyn,

U, E. Approvals, Sond 05 your wa
list. Box 448, Minneapobis, : at

APPROVALS! Latin American pi packet
gﬁ-ru Monjar, 1700 Falrmount, Cincinnatl,

UNFICKED! 100 U, 5, revenues on doc-
LrEn b1, 1 T00—50¢.) Vanvoorhis,
Hﬁnl!mau. Prlm.u.

WORLD Mission mixture. 1 16, only
51,26 postpald, insured. AL Hl'n.nl.e ﬂlg
Belwyn Ave., Charlotte, North l:.'ﬂ'rl:-tlna.

_Iobd MIXED U. 5. old and new 28c
1 Ib. G5e, I Ibs. §1.00. Weatherby, Troy,

Ohm

SWAP bul'l-lll'l:lTN with callectars nwm‘
where.  Swiappers' Ouide free.  Stamp
E:;:EP:“ R.110Z, 480 Lexington, New

FREE! Canada, war stamps. Pos
Jc. Smith, 237 East 8th, Roselle, M. J.

1,111 ASSORTED—25¢, }.nnmm_ Pri==
ks, Utechts, 1143-G North  Keoler,
Chicago.

FIVE Alrmail triangies, 5e, wlr_h ApPTOY=
g%MAmlnn Btamp Company, Snrinu eld=

FREE 100 Stamps with approvals,
‘Thompson, 27 OGlenwood Place, East
Orange. N. J

EEEDIE&UIA :Bg? I:II.ﬂ'l!Eﬂlll. 21.15. Ap=
COVA ermes am ompany, Box

. Hempstead, M. ¥, " ki
hl‘RMAILE—I:t IZ:I:Ill'Tr only fic with ap-
K{anh. Harmil, Box 4314, Kansas City,

50 DIFFERENT Fareign, um'nmeq-rm
tives and other 10a Jem Stamps, Port
Jetferson, N.

TEN Crnz}'*shn d stomps, 3¢ with a
provals.  Enopp, gnx lﬂslmﬂdntnl ﬂ?'

20 DIFFERENT Foreign commemora=
lives Sc! Approvals. Benton Ryan, Mid=
dietown, Connecticut.
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LIQUIDATING Wholesale values, Amer-
lean commemorative album 30, 20 covers
354, Surprlae stamp nnnxet.n catalogue

?h 5100, $3.00, 35 Kenchals,
271 Madison, West HcTEEt:ld Hew York.

16th CENTURY U. 5. commems. Civil

War revenues, battleship 85 and  $10
stamps, jllustrated U, 5. co mu:. Froe
o U. 8, approval Metropoli=

tan Stamps, 198-F lmudwnr MNew York.

i) DIFFERENT Persia (Iran) 25¢ Jhp
provels, Pinechurst Stampco, 20 F:nahurat
Ave., New York.

1, 2, 3¢ ATTRACTIVE A T
II!.I'I.I:I'I 340 Irving, 'I'ultd;nmvm e,
cu!-}lgmﬂe:n&?ﬁfpm 'I'rmlamre Brll:ﬁl%
Huron, Brooklyn, M. iy

CAMADA B5 Mixed m-:!-m 30 variet
10 Dl i e o)
treal, Connda,

100 DIFFERENT Beauliful forelgn b,
Emvﬂu Getche, 1040 N.E, Eighteenth,

Bial incldi
Kﬂi&h Hl-ir-l Cochin, fﬁﬁm ..iul:mll':e'
Perak, only i0c to a

Rotch' Stany Cu., 4647
Dept. M3. o

U. 5. And forel
}‘fh'ﬁ.{l“ Stamp Cﬂﬂﬁﬂ?ﬁim‘.
" BRITISH Malaya only.  Jali
Ca., Box 94, Toliek, i, Jetiet Stamp
#2.00 stamp No. 872 (perf. Enit.}
1u¢m npﬂ'ul'll applicants for U, &5 ap-
gru'mh Huaycoek, 6lA Obrien Place,

EIZI'FEI.H..
Mary-

:ll 40 ‘IIAL'I:I'E Swilserland ﬂ'H 45-48 40,
Elwin, 4871 McNeil, Cincinnati, Ohio,

FINE World-wide mixture 140 ﬂ.a.mpﬂ.
10¢, Sleever, Elizabethtown, Pennoa,

TNITED Stotes bargain. Here's an of -
fer so stupendous that it §8 almost inbe-
levable: 52 different U, 5. siamps rang-
insmnuasmrbamla:ouerlm BaTE

and in face value ns high as the
value, cnun-:r of face different
postage, airmail an commemaorative
stamps, nothing elze, In nddition 32 T, 8,
pictorials. We will send all
these for only lde but only to sincere ap-
proval applicants. In asking for approv-
nl.ulﬂrlms state whether you are inter-
in United States or foreign or both,
;}p Hendquarters, 208 - 4th Ave,,

ew ¥York, Dept, 201

3 FINE Latin Ameriea mbsolutely free
I'nh :hwuva.!a Coleman, 1078 Enst 10th
Brooklyn, N, ¥.

W.&Lﬂ. Lhe—10e, A 5
Purchase's, 1396-8 Woodrull, Hillside,
Mew Jersey.

ATRMAILS 2% Different Ge, inexpensive
provals sent, Adles, Jamesburg, MNew
ETSLY.
BUPERB Approvals, net priees. Stamps
I,;S to 1/8 catalogue. P, 3. Beals. 1704
emont 5t,. Hoston, Mass.
HE'I'I'ER Crade appr Is! Pr lid
M , P14 EI‘IEI.'mrJJ.: DE".-nﬂ.n.t.u-n Ef]]?nui:
mm-aumcnmmne packet, 100 dif«
ferent, only 10c with approvals, “Cres-
cent Stamps,” Lan.unn Canada.

T PREMIUM A | applicants. Red-
mm;ﬁ Btump Shop. 1254 Rose Fed

FREE—Your cholce of any 1t;| stamps
from our first U. 8. approval selection,
THustrated list included. Cmmnpﬂ]ita::

tlmq Campany, 1457 Broad . M,
New York City. " B

O R T S
Berwlek, l?tmn. i

40 000 vmm‘rmﬂ Available on approv=-
als e u E. buy collections, pay §5.00
t_uL $1000,00 -nuh. FEelgwin tlm.p Co.,

YREE | Conplets “Ualted Biatiar sam
Itnl-u.l:t with 1,000 l-u‘llltrlﬂmt Bend
for u:gl Ha.rl:lu. & OCo., 137 Transit
Bulidin

VICTORY P&l:let Im—!.m:luﬂs Bl

prices,
recvey's,

ml‘.l.tll;l Gumpum Dept. PM, Toronto,

IEIEEJ&IEE Gcml’k‘nnmmmn:gﬂl‘“ aet.
17T17-M Idaho, ﬁaﬂu Dhio.
WHOLEBALE & menits to dealers
for 10c postage. of bargains.
gro:aml.n Stamps, :Il]l West 42nd, New

il.ll,[l'lillil VARIETIES le, 2¢ ench! Davi-
n, Mass

Bax 31A, Wallasta

!'HRI-"-l Leeward 1s., Cayman Is.. Turks
and Calcos plus 60 different mlnt- cim. Vi

coronation ushur nlmrs proval
service n!ld t.l.:L
Tatham l.a.mp-:.n Springfield-30, Ms

UNITED Siales approvals muplete Cov-

ruof! fine quall n.t.l.n:tdvu prices, Sem-

Stamps, n: 438, Coconut Orove,
Florida.

WEEELY B8
weeks,
Mich,

A REAL Dorgmin.  Bpecially prepared
packet containing 150 ﬂitt!r!nt ir:lrcl.srn
and G5 dl:ﬂ'mnt U. 8. stamps; catalog
vilue nbougt 3500 pnmnhlet 'Ill.'h‘.n 1elly
Fou “"How to Make ¥our Caollec-
tion Pmper:l:p and 'llrn hlrutnulllli-s lll

hrr only Ila Rc-
Dlﬂ.l Foam kit ] Em Bt.. Clncinnabl,
o.

[Amp mMagarine,  thirteen
10c. Btamp Journal, Halamuzoo,

PENNY Approvals, thab satiafy., Neil
gm:uhﬂ-n. Box 5441-F. FPhiladelphin,
TN,

EXCHANGE Your dunplicate stamps,
match covers, ete, wilh colleclors every-
where. List. swappers. dime, (Mention
hobly.) Becfetary, Box 2188, Denver, Colo,

CAMERAS AND FROTD SUPFPLIES

BTILL Availlable at ﬂmtml—ﬂund.ttd;
of barguins in cameras and supplies
for free llustrated catalog lutm: al.tll nu:l
movie ﬂmﬂﬁﬂ !!L}.;:::;:r lenses,
meters, supplies—a emendos I-B'll‘l B—
all guaranteed. Trade in your old ﬁm-
Era M‘ cﬂu].pm:nl

t:l'-lil -ul ha..rn.h: baok
ust  outl I..Il:n.lted
tral l::l.mwa cu wq?‘
uariers sines 1 bash A're
_E?L...f‘::!'.zt...ﬂ?l.b!-.'_ﬂ
Money In . Learn
quickly at haome, Easy plan, vigus ex-

PETIONCE UNDECESSArY. l:?nmmnn sehool ed-
ucation sufficient. Booklet a.n-n require-
menis Iree. Ameriean School of Photog-
raphy, 1315 Michigan, Dept, 3431, Chicago.

BPEED-0-COPY Grnund;lua fn:unin!
attachment for Lelca, Con
and ©-3. Send for hmmm. Paul
thll. Dept, PM-13, 340 So. Union Ave.,

o8 Angeles, Californis,

BASS BSays: War tme proves Hass
AT Amazing b:un.nmn! nghmt
8 cameras—Leales, Oo relle re-
Bex. AYEus, oW And umed siill avallabe.
Write for gquotations. Satisfaction guar-
anteed or your money refunded. Bass buys
‘em, sells 'em, trades ‘em. Hass Camera

ny, Dept. AG, 179 W, Madison BL.,
Chicago, Ilinals.

ENLARGER $1.79. elght Iil!'l-l.‘-l
size of small mum ga.rm
Paramount Bales . 1
monwealth Ave, Bwl:«m. m:hmm.

HAVE You B Ccamera?
for recent number of our bix magazine
showlng how to make better pictures and
earn money. American Photography. 118
Cameran House, Boston, Mass

CAMERA Hepairing. Bellows made to
arder, :hl.llh!'ﬂ: repaired. Ballows made to
fit ali stan cemoras| United Camers
Co.. :Inn. JL-IEII Belmont, Chicaga,

GIANT Packet 138 all different from
Africa. Bouth Ameriea. Bouth Bea I1slal
ele, Includes Nicaragua airmail,
BCarce  unused Unu.eﬂ. Btates cataloging
o, trinngie and animeal st Il
othiers. ‘Also ineludes " fine collection 25
different British Colonles—Charkari, Ja-

maicw. Johaore, :lt. l-nd United Gtates 84
and 85 high values. Total catalog price
aver §4.00! Ewverrthing for only S5¢ to ap-
proval applicantst  Myste Stamp Com-
m, Department 80-A. Camden. Hew

free United States

BEND Postage for
oprice list. Stanley Gibbons, J8-F Park
Row, New ﬂrh:..

GAHADA Diftore TBC_—ApDro
||J1 :uumr.l-u Llsl'.u;. vtnt.nru Stamnp l:n..
London, 4, Canada,
BHDEY Mountain v gheet,

commemoratl
l'fﬂl- U, 8. stamp lssued, and 33 U, &5
uding commemoratives. airmall, rev-
£nues, e, Catalogs Tﬁ&-—-’l‘u ap‘pmvul ap-
licants for fe. Curhan Stamp Company,
loicester, Mass,

CASH| Spol m.ll.‘l Iur B,

ulars, movie jm—
tars. Bl.-:n:l Tull uun 'nr mlll.

wire for prompt cash offer, Over 30 yem

ass CRMern 179 West
SHtrect. Chicago,

of depondabllity Insures hm:nrlh‘[c denls
ings. B

READY-TD-FRAME 6x4 Enlargements,
bel Hand coloved ibn-—l!rum your I:g.l-
tive. 18 L3 your negotive, a5c.
dak roll vel with 18 mlnund
deckled. e Ve prints 35e!
sure 35mm. roll d -reluped. v E n-

largod to 3xd, §1.00,
Immediale servies!
cin Btudios, Dept. 510, LaCrosse, Wis.

FHOTOORAPHY For pleasure ii:'n;?ml-
it. Prepare ot home. Comman sch
uwcation sufficient. Write for lnlnrﬁuﬁ.

and requirements. American
Fhotography, 1316 Michigan, Dept, 452,
Chicago.

BTAMPSE Wanted by thousonds of our
refuders. Your ad in this space will bring
you some nice arders. Omne advertiser sold
150,000 stompa. Wl‘l.l.& Im- pmitlwe
F, W. .Johnson Advertining
Manager, Runm 31, ﬂllﬂ Eut Ontario &t.,
Chicngo,

HNOBBIES AND COLLECTIONS

60D UNITED States for 10c! 500 U. 5. A_
—absolutely unpiocked and unsorted—jost
as received from chureh misalons. Many
varieties, ineluding commomoratives, alr-
Hioni” Frice oniy 106 4o Banrovel ApLL-

approval appli-
cants! Mnn:’r back n‘ not delighted. J.
Stamp Co., Dept, 808, ﬁunhtrl: . .

1,00 GRABBAGS 15c each. E dllﬂ'rent.
%1, Zandy, 630 Bingaman, Reading, P

1 DIPFEREH‘I‘ Burm.a. and Nlcmmq
Will Rogers el com,

t:mDLuup?u?itm:::' |':1:Ir?? lg.lmh-ea.utll'ul m&-
) R , copper, obc.
Display contalner, posipald one dollor,
iﬁﬁﬁ Mineral Specimen GCo.. Cherry,

30 DIFFERENT Cactus plants ostpaid,
$1.00. Eulalia Turner. Amisa. Calif.

comh:cmz—rlun: e'r-nluttnn. chemi-
cal, sodll hormones. Booklet 10c
Q'ueswk Wei!uley, Mass,

WANTED: Old cigareite eards. Write
East P

eto I S¢ Lo
{gpmval n:npnunls E.!.r :Ert,::gsmmp Charles Bray, ngor, Penna.
.. Ringwood, Tik !CI DIFFERENT Cactus plants $1.00 pmt,-
U. B, 15 diferent mu: contury including Lids Delap, Ames, Gulil,
commemoratives, 10 cents with approve 'I'E THDDE!-ITD Fnilti:l.t hl.lll{:m;. rp.n:
als. Bwedell, 3038 Harriet, Minneapolis, | kind, 40—§1. !pnutipi. 5. HofTman, 820
Minn. Locust 8Bi,, Philad
Pictorial approvals rang- stones  removed

EXCELLENT
Ing from le. crm Stamp Co.. Box 331,
'l'lrsuntn Canada,

I!EAU"I.“.!:PIJ‘L Jowealry
from rings 1 assorted ﬂﬂu.
Liowae's, B !l]l 8t Lowls, Missaur

DIFFERENT United BSiates 10c,
Prln::lll-t- free. Beidenberg. Baroda. Mich,

38A

NEW-—I16 Different match covers 10,
Box M2, Rochester, N, ¥.

EIGHT Beautiful enlarged nnnu zneu
B Rorieat otk G LR, PO
ton s'tualm 55M, Roscos 1? ;

YOUR Prize 35mm. ﬂ]l'l]. !nlirim hx7
d5c. Grove, Coupeville, Washington,

BAMFLE Offer. Two heavyweight mail-
able enlargements from your fnm-tbe neg-

plives. Enclose 10e. Fim Capitol Bervice,
840 Dewey Ave, Hocheater. New York.

FREE 8" x5" Enlargement—no extra
east! Thrifty Dan_ the Camern Man will
send you ont doubleweight porirait qual-
ity 8% x6* enlargpement—absolutely free of
exira coat—If you order another &% x5"
enlargement—{or only 16e. ¥ou get two
enlar :m-:nlu for 15e!
nega nid stamps or coin. Hatlsfac-
tlan i'unnnteed or money reflunded, Tm-
mediate service. No walling, No red tape.
Offer limited, oneé Lo person. Thrifty Dan
jlém E:i.mhtra Man, Dept. 100, Grand Rap-

5 c

18 BPARELING Lifetone prinis. 2 beau-
tiful Hollywood enlargements, [ree Leath-
ertane frame and photo wallet only 25c
Free phnh album with first order. Life-
. Depk. A-119, Dwea Malnes,

EVERY Picture an enlargement! 8
sparkling deckle- edge enlar| nts and
rall dwelrmﬂ ﬂ: 116 size or smsall-
er; enlarge © u 3';-_ Entarge Fhaoto,
Box 781D, Baos

POPULAR MECHANICS




FABCINATING Hobby. You cun easily
mako your prints more real by Linting
them in thelr notural eolors. Instruction
lessons with oll color set, $3.05. Arteraft
Berles, 2813 East Fourth St, Los Angeles,
California,

BIGOEST, gl .00 Value In 35 mm. finlsh-

t oxposure fine grain 3axdty
enlargements; deckled, embossed Ir_llruln
and dote. Eighteen exposures Toel sixteen

osure splits 650, FPree mailers, & eXpo-
sure rolls in beautiful deckled contoct
ish with embossed wide margin, 2ic

COMPLETE 16MM. sound subjects, S1.
(Meed splicing.) All sizes film, bought,
. exnchang Cotnlogue-sample flm
=10, Strauss,

International-M, 2120
Broaklyn, ¥,

FREE., Movie cataleg: sample flms 10e,
Goodwill Company, Jackson, Tennesses,

BOUND Fentures $10.00 up, programs
renbed.  Bilent features £7.50, projectors
£25,00, Free lists, Simpson Fllms, Mi-
mmisburg, Ohio.

KEW Movie ﬂlms—whuim[tl Free cat-

Mallbag Film Service, Box Bi40A, Chi- | alogue! “Burprise’’ samples, 10e.  Su-
CRZ0. _. | perior, 128 Fourth, Paterson, N, J,

THE Photo MIIl. Immediate service! JOIN Our easy wn.? film lbrary! Humn-
Mo delay! Eight osure roll developed, dreds of exceplions] [Gmm, and Smm. sub-
E rinted and coupon for your cholce of two | Sy for exchange, Send 10e for our Vie-

gtiful fGxT professional enlargements, tory bulletin today., Mu-Art Files, 145

eight reprints or other premiums. for 25c
colm. Dﬂe]nﬂl.ng nnd eight Jumbo prinls
d0c coln, hoto Mill, Box Ga9-12,
H’.Ln.n:n.pﬁil!!- H’.ll:il'LEEnl.E..

T REPRINTS 2¢ Each, 100—31.50. & or | or 8
exposure rolls IIE'FE]UIH:I:I. ZEgbrlnts cach m:-

posure 3%c. 36 exposure Jomin finie
nin enlarged prints £1.00. Mailing bags
ree.  Mercury, A-109 North Dearborn,
Chicago.
B EXPOSURE HRaolls, giant slzl: 20e;
exposure Tolls, Sie. Mayiair P '.Bn:l:

261-K, Toledo, Ohio,

ROLLS Developed: Two prints ench rmr.-
ative e, Heprints 3¢ cach, Summe
Studia, l.'I'nJ.ﬂE\JllE Mo ]

BEAUTIFUL Enlonrgement from  each
pieture on roll 25e. Cut Rate Photos,
Dept. B-4. Janesviile, Wis.

'T‘HI-‘tEE Prints each good negoative, 8 Lo
B exposure rolls, 30c. 12, 16, 18 cxposure
rolls, G0¢, Reprints, dc. Fred D, Enst-
i, Towa,

ROLL Develaped and B lustrous distinet
figish permanent Velox glossy prints 50—
reprints 3c each, Fotoprint Service, Box I,
Hoanoke., Virginia,

8xl) BILK Finislh enlargement—3Ise.

Bend negative. Irving Scudio. 40064 Ir-
ving Park, Chicago,

DOUBLESIZE Frints. Your roll devel-
oped and 8 doublesize prints 26c; from 116
or 130 alze negatives you recelve 4w8 Inch

r:nla. All ot er slze negatives printed
nrapartion, !E l.‘:pnsr.lrc rolls bie;
e:pmure rolls Reprinis 3¢ each,
*sQur gunrnnteﬂ Everlnsting hi-gloss
finish. Owernight service. FPacific Photo
Bervice. Box . Ban Francisco, Calif.

168 BEAUTIFUL Overslze deckledged
prlnr.a- and two enlargements with first

2fc, Owlphoto M1, Weatherford,

ﬂl’.'l.ﬁ.!‘l.n il

PFHOTO Enlareer—Make |t vourself.
Costs liftle. Bimople to make. Ilustrated
Instretion Kk 258 Popular Mechanles,
M0 E. Ontarle Strest, Chicaga.

MOTION PICTURES AND S0UND

EQUIPMENT
MOVIE Rentals, anywhere U, 5. 8-18

silent, sound:; dramas. rellglous, spaort,
ni:.r 1.:1»:1 educational. 3imm. for
gale, Cameras, projectors: sound. silent;

now, used.  Sal 1aurchnaeﬂ exr.-h-u d,
monts.  (Es |

Ti
191“{ suauu]T'u gl ent 40Lh, ch York.

LATEST Film lists and new film e:q:-
cha.n.g Paramount Mfg. Company, G-112,
Hox 224, Back Bay, Boston, Mass,

100" 16MBMM. Used sound flm, tl l]l:l -
poid. Blackhawk Fllma, Dept, %.R'I.'

enport, Towa,
SILENT I5unim, Pll:rm.. ‘E-urgl:l'n.n '“I'm.
Hntt 721 Maln, Wats Ol

DETSTﬁHDINﬂ EnLlI‘u‘I min, features,
ahorts. Demacy, 1323 Berkley, Youngs=
town. Ohio.

B-16MAM. Film subiects, B0¢ tin,  Lists,
Etamp. Pence Ssyvice, 2484 Liddeadale,
Detrodt, Mich.

I.l HR‘I‘N’GS “Burprise'” mﬂrlmeﬂ:t ﬂmru
calorful titles! LeMolne Fllms, Nevada,
Misaourd,

DEVELOP Your own movies, Save MG,
Bulk films, Developers. Generd Company,
Davenport, Towa.

COMEDIES And full Il:ngth Iml.url-s In
Bmm, very sharp, clear foat, Cope,
4720 Bouth Figueroa, Los Angeles, Callf.

T6MM -8MM, Silent-sound [Olm lar rent,
Large rental colalog 10e. National Cine-
ma, 7L Dey 5t., New York.

SALE 8 16mm. librars sublects cheap,
Films excha ed. Gary, 3B East 55,
Broaklyn, N.

JANUARY, 1943

West 46 Streel. New York.

00 FT. Bmm. Subjects ﬂ;!c. r]n
Films, Hopkinton, Mass. SF &
“BASS Bnys: Mo shortage of Cine Cam-
eras al Bass, Largest stock in the couns
try of 8 mm. and 16 mm. silent and sound.
We have them new and used, Bell A
Howell double 8, used F:3.0 lens, $37.00;
Keyatone double &, F:i5 lens, §26.50; He-
vere Turret Model 90, F:2.6 lens like new,
2.00; Cine Kodak 16 mm. Model B, F:1.5
ens, SI2.80. Bass buys “em, seHs “em,

trudes ‘em. Write for condensed Cine
priee list, Batisfuction guaranteed or
¥our money refunded, Bass Camern Conts

pany, Dept. A,
caga, Illinois.

B AND 168MM. Olm-subjeciz—Blnck and
white and ealor—sound or silent, Largest
selection ever complled, 65c to §200. Write
for new deluxe 1943 cotalog—profusoly Al-
lustrated! 25¢ (coin or stompsh—refond-
ed first purchase, Hollywood Maovie Stip-
ply Company, Hollywood. California,

“THE Werld's Greatest Prssion Play."
18 and 35mm. BSpecily scund or silent.
Hent or purchase. Homenway Film Co.,
13-F Melrase 51.. Boston. Mass.

35MM. 16MM., Sound silent projectors,

film. Savarcse. Woodeliff Lake, N, J,

ES0-8 Unlvex and -|ﬂ|!|I'J'I:|[1,L En‘l.m.. spoaled
movie films save you 50°:. Particulnrs,
PM catnlog, E.'.u-!a‘-. 3945 Central. Kansss

City, Missanri,
W.ﬂHTt:D Used equipment for eash.
tors, etc. Peters,

Films, cameras, projec
41-C En‘uth Fnurl:.h Allentown, Penna.

RENT—Buy—Ssall. Bmm.-16mm.  movie
cquipment, films. Save 507%. Catalogues
for 10, Elder's, M-739 Borylston,
Hoestan, Maszsachuselbls,

#-MM.-16MM. ESilent-seund: all latest
subjects. Films rented everywhere. Free
cnntlogue  (sample film 10c). Garden
Film, 317 West S0th, New Yark.

LEARN Movie projection, management,
Froe catnalog. Give age. Theatre Insti-
tute, Elmira, N, Y.

178 W. Madison St., Chl-

LYRICS Set (o musie, Roacoe Barnhart,
1320 - 48th, Des Moines, lowa.

SONGWRITERS: We offer complete
service, Meledy writing, recording. radio
brondeast, marketins, Screenland Hecord-
eTs, Box 1247E. Hollywood, Calif.

E0ONG Poems wanted: Write [or free
booklet outlining ¥our opportunity, Unit-
ed Muszic Corporation, Dept. 14, Salem,
Indiana,

BONGWRITERS!
offer. Hibbeler, C3,
BRI

ORIGINAL Music composed to  your
words. Reginald Beleher, Chatham, Hew
Jersey.  Established 910

T SONGWRITERS _w?l'iﬂ far free booklet,
rofit sharing plan Music,
nst Fourth, ﬂ!_jgﬂ_l_m.-g._t.l. l:mm

BOMGWRITERS—Send poem [or Imme-
dinte consideration and free rhyming die-
tionary. Richard Brothers, Wooda

Amazing outstanding
2157 Mo, Avers, Chi-

Hullding, Chicago,

MUSIC Composed to words, Rhyming
prmphlet on reguest. Phonograph record-
ing of completed scngs, Send poem for
consideration, Heennn's Studios, Dept.
PM. Box 2140, Bridgeport. Conn.

WANTEDR! Lyrics, melodies for songs.
We arrange, publish, sell. Superior Song
Studios. Passaie, M. W

18 Compased to words, Wonderfol
hrﬁ:muﬁtlon B:u;r Bros.. Oshkosh., Wis,

LEARN Swing plano! Fnllal brings free
g.tril.fer. Christensen, 451 ball Hall,
CARD,

WRITE 8 . Big mon nd reputa<
Hon. WI;I:I:EDI}E' inl'grmltlgi.‘l. Gardon
Pub. Co.. 201 N. Horne, Ave., Chleago.

EADIOS AND EUFPPLIEE

BEST Cash prices for oscilloscopes,
VDML, vaouum-tube voltmeters—ROA,
Hickok, Supreme, Precision. or equivalent
mukes. 0-1 milllammeters and 0-5, 0-10,
0-35 a.e or de,
Also 913, BOT, 1B52 power
tubes which have ht:l:n allghtly :w:d Idle
Leal units and meters are needed for the
war effort. Help train thousands of radio
Errmn:wl by sclling your equipment now,

hip for lberal appraisals to Allled Radio
Corp., Dept. 5-A-C, 833 W. Jackson, Chi-
o

RADIO Service men and experimenters
gend for our glant radio catalogue. Bave
MJ]:]RE' JT.!nll.Edi Radio Co. (1000M), New-
nrk. M.

BADIO Communications courses guali-
fying for all federal licemses, Home study
and resident courses. American Radio In-
stitute, 1123 Broadway, New York, N. ¥.

RADIO Books—Latest—Bargaln catalog
free. Popular Mochanies. E 5t. Clair,
Chicago,

uh:m.cle:l.'u. 3= ln.ctl. Blee.

AMM.-16MM., Fllms. Free catalogue
(sample flm 10c), Poarkway Exchal
%ﬁd.m Eastern Parkway, Broaoklyn, oW

MUSIC AND MUSICAL INSTRUMENTS

USED Accordions for sale, Many makes.
Dealers prices. Metro Accordion, 44 North
Albuny, Chicago.

BONG, Bong poem wrilers: Before
spendlng any mm:m.-y on markeling your
HOOES OF Jmn¥ et mmplete detnils
abaut *“Tips to Som riters.”” Saves you
LRl Ey Lme n.hd eipense., Write me
today. Kon Rasmussen, PM-2, Bas 481,
Hallywood, Californin,

BONGWRITERS!

Bend your NS,

lyries, Litles, sn}nf.'-. nnd melodies for our

offer. Beehive Musie Company, P.O. Box

Eitﬁ.hﬂun:u.r:lmuu Statlon, Salt Lake City,
ah.

BONGWRITERS — Write today. Free
hooklet, plan. Song Bervice, 331-C West
4Gth, New York,

LYRIC erl:-ur‘ I'll compose
sie, Submit words, Ahlstram
Eettle River, Minn.

SONGWRITERS: Send poems for aoffer
and free rhyming dictlonary. Phonograph
records  made nnderhilt Studios, Box
]IE-E.E.. Coney Islnnd, N, X,

OuUr mu=
Busic,

BUSINESS OFFORTUNITIES

MAIL Order business course shows $ou
how to maeke money, spare or fulltime,
Teaches professional mall order technigue
=—not peony-cotching schemes., Free de=
tnils, Melson Company, 500 Sherman,
Dept. A-803, Chicage.

DON'T Be & Job hinter—Siark your own
business on our capital. No hard times;
no layoffs; always your own boss. Hun-
dreds avernge 41, to §5.000 nnnual sales
year aiter venr, We supply stocks, equip-
ment on credit, 200 home necessities. Bell-
ng experience unnecessary to start. Won-
derful opportunity to own pleazant, prof-
itable business backed 'I:lj:.-' world wide In-
duslry. Write HRawleigh Co., Depl
A-U-PPME. Freepor, IN.

MATL Order begitiners ""Business Dievel-
opment Plan' *“Profitable Mall Selling
Idens.” “Profitable Mail-ad Ideas.” Show
Sihow mnke mail order buziness poay.*t
All three posipaid, quarter. Mall Indus-
tries Bervice, GLn.s_gl:lr Montana.

" BTART Heme business mu.t.ln: statunry,
plagues, art goods, novelties, souvenirs,
concrete pottery. garden furniture, artifl

clal marble Aoaring. liguid marble. Make
our own flexible molds. Amazin rofits,
‘aluable folder free, Creative Publishers.

1PM1). Glencoe, Ilineds,
FﬂR An exiremely profitable IIIEHme

POEME Wanted lor musical selting,
Bend poem for lmmediaste conslderation.
Five Biar Music BMasters, 630 Beacon

Building, Bestan,

BONG I?nr.vrru wanted., Special offer,
Biebeneck Music Company, Ealida, Ohlo,

eaf, operate @ collectlon  age
l:r:d.lr, bureau, Many make 54,000 yen ‘;
up. Write Cole Associnles, Byracuse, .

FREE—I0d Clever mallorder. homework,
locm]l business offers=——nl]l snappy mMONess=
makers. Lewis Co., 83.M Carpenter, Oak
Park, Illinols.

30A



THE Lord's coming! rellabla
pmu{: free. Scheall, Iﬂ-ﬂx D‘lﬂnl‘-h Min-
neso

AMAZINGLY Successful mallorder plam,
w at home, Pays well Literatune
and wvaluable plan 10c. Leonard Publish-
ers, 265 West 8drd Street, New York, N ¥,

MILLION Articles. Buy wholesale, Val-
uable I;H'I.'IH:'.’I!I.')' loc, Ideal Bervice, D-1,

Park Ridge, II, :
SBTART Lettershop at home. White col-
lar profession. essional  Products

Company, Madisonville, Clocinnatl
T UNPAINTED Wall plagues 5¢ Eﬂ-l‘.!l
uwest literiture, Omman, 643
t. Paul, Minnesots.
BTART Big g mail order business
at home. Particulars free! General Ealu.
1241 Broadway, Suile 2M-A, New York,
T EARN to $500.00 back yard n.r{len—
ing. wmk?l? plan 25e. Lightning Speed,

Btreator, 1llinois. A
“Permit to Pub-
Ve,

T
Brogdway,

“FORTIFY The future,
lish''—offers profitable projects—all
Write, Maupin, LaFayette. Indlans.

T BAVOD-GAS, ot mlﬁéi‘ﬁik_ﬂ
Quarter brings méljl?gle. fﬁ‘
Beaville, Texas,

" MAKE Your own Ploxible Molds. Stat-

unry, Art Goods, Novelties, Artificial Mar=

Ie Flooring, lei“m Hl.'rhIL uurm

Kemico, 113-M, Park Ridge, Til

?ALUA.BLE Mall order 1.|:‘|.1!nl' Ll.m.
Merchandise. ne  and rileulars
24 cents. The Light Bearer blishing
Co., 136 Lexington Avenue, New York.

BELL By mail! Litu-:.l.un: free! Ellco,
1554 Elerrn-l.n. Btockton, O

AMBITIOUS 1o onlyl 'J:'J:ue time s
ripe, rate I order business aG
home, U-’:l:lllh free. Hodges, 321 East
Alst, Chleago, I

T OREATEST I;Eiiumnle matl order Pi.a.n
—§1,00, Stamp brings  information,
W. 248 Michigan Btrect, Rochester,

MECHANICALLY Inclined men—Own

and operate general applll.uw regu.r shon,
Complete, ilustrated course shows m
how. Welding, refrigeration, mo

pair, how to gel business, ete., all p
er Free literatu i
Dent. 124, 2838 N Eeﬁrtichr“uﬂaﬁmgh,

n!Fuv or cfé&&ﬂ?n‘&“fcﬁlcﬂm {ll'l‘:‘
complete detnils, Art White, 1107 Times
Bt.l.r Blﬂ! Cincinnnti,

OGENTS—To mail our lterature. Oood
ul-'l.l‘.u. Home business, Maywood. 1133
roadway, New Yaork,

8¢ PROFIT From cvery $1. Less than
$1 slarts business, .H.dl.m:ﬂ. g1-A ‘Wall
Btreet, New York.
"I-ION’.B‘.E Maki
{1.00 book wvalues
tles, now 25e. O,
Penna,

MEN! Defense plant addresses all over
. B, 25c. Bchwarts, 401 Cleveland,
Brooklyn. N. ¥

FULL Or sparetime propesitlons galore
In Hmr.y' :I-hh:inl: Buasiness Starters." A
can have for 25 prepald,

budn.r I W Mueks Pub, Co., Box

0, Wﬂed.

§50.00, 100, l]l.'l W'EEIELY Taing sawduat,
Blamp plﬂm Clement, BIR Gorsline St.,
Rocheater, Y

Business Btarters,"
erful

pn1'lr.|.1:|.1-
A. Fetzer, Bellefonte,

HELL By Become & co-publisher,
Mako llt the |erul'|-l$ Buccess does nob
eaime over night, bual %ot must know the
fundamental principles to suceesd, Pare
ticulars free. Harry Dean, 1838 Ave “L,*
Galveston, Texsg.

BCOIENTIFIC Bimplified mnnuractu.r].uz
FOCERRES, Trade snecreis, Profits
1.600%, Thermossm, Pecria, 11

"5 MOST Read mail order magazines
Armand OCartler, 95A HNorth, Pll.hﬂ.e]d

Masx,
DOLLARS Dally!l Btart homs! mail-
order; businesses, Dufly, Covington. Ky,

LIQUID Marble—Colorful, I Mold,
brush, spray| Composition floors, rubbers
lastic molds. Hetilars Iru Marblejz-
ing Bervice, Edwardsville. Tlinaols,

YOUR Name printed in 10,000 *Big
Muil'" directories e, Checking  coples
gent.  Arlesse’s, 15881 Log Cabin, Detroit,
Michigan,

FRI.E' Booklet, How to manufacutre
&mducr.ui. Western, 201 Climax
_!’

BRUSH Plating mll.ﬂ.l‘.l: connect o & bet=
tery, mo tanks mecessary, Almost as sim-
ple as painting, Your opportanity to make

income plating autoparts,
ket gkor
and particul pul
business ura

LEARN Metascience. Btm.i.ﬂ:l.hh drug=
Jow beakne, ievable simplicity and "”1’?..
I 1] cyabis fil ]
Inexpenaive correspondents COUTSE,

Metaseienee, De Land, Plnrllit,.

MONEYMAKING ldens—Latest books—
Barpalfn éa Iree. Popolnr Mechandés,
433 St. Clair.

of your Co,.
Ave. H, Dﬂﬂ.l.ur ::um FORMULAS, PLANE, ETC,
Cement wllh. l.‘lmn'l ~y !-I'-I.'“

Rtin eEmE earie ‘n;:BSDLﬁY Any ang every formula,
wood atyle, Em-%! Iﬂn Hﬂllﬁwmﬁ Ce- $1.00. Ouaranteed successfult  Informa
maenterait, ollywood, | tion Rﬂmnh Institute, Box 8735, Pitis-
Calif, burgh, Penna,

BTATUARY: Make all ttndl. Himp‘lﬂ =

e gn;;uuﬂ, ,jmf Brtific 5wm, chinery, “Chiemist Approved Pormulas.
! Literaturo free. 15, Purk Ridge,
eiei]
Tire Tree. Gou fos. e, Loudls, | Hlinais

PLASTEX Indusiries offers industricus
men &n opportunity to start & business of
thelr own, manui ring art nov-
elties, souvenirs, eto., in Plastex lﬂ.ﬂ. MAr=
bie imitation. material makes S1 arti-

Ruobber moulds furnished for soeed
mﬂueumﬁ_ Smull investment h'rlunts o
returns. @ are now placing big n

tore orders with manufactarers, Wri
lur inhmum‘. boutlel:. mailed frec. Plas-
tex Inmdustr Dept. A, 1085 Washington
Ave,, New ¥ m"h.'

WEBER Typewriter Mechanics School.
Bimplified homestudy-repairing Increas-
ing. ton, Ohio,

HOW And where to obiain eapital. Fully
explatned, particuiars frec. Siar Service.
Wapakonetn, Ohio.

GGLGHIG‘IHE—PIIJ:’L evolution elum!-
sodlless, hormones.  Booklet
Quql-nk Wellesley, Maas,

TMAEE .iufnlln.n af .1.111 tan ail for 40c.
da

Bame 35c.
H:ucmn, i W. 4. Bh'd. Mich.

CLUMINOQUE Paint' shines in  dark.
Eu?llr mede. 100 other formulas, plans—
all 25¢. Ideal Service, 301, Park e, T1L

REAL Mannl formulas., Lists
free. mmm“tgwmllk Gordon Ave.,
Erume H. Y.

T Formu a4 es (il-
lnu-tral:ed]. .'II:I ] mnr&.!? IJ'I-I:m_m
Ins Instru
$1.75 post

rud or C.0.D. ltw

Chﬁmt- Hil, '.':Lluuhuutl&

POPCORN And potato chip hines.
FORMULAE — Lateat, Analysis

e h“ﬂ:ﬂf &?ﬁ,ﬂ& EE:L:.&MDM& I..lt:u.turenhiiru l!el[urt. Rn:inur‘-lnl
 CHARTERS; Delaware: best. cheapest: it M
sineton, e, i

tﬂ' WAYS To make money, in hame ar LABORATORY Biu lies @t wholezale

buzinesa of your ewn. Full i Chemistry, l:ltl-

ulm free. Elite Co., 214 Grand St. e 100, Nafional Seeaufe b

HTJLR'I‘ Home business making concrefs
garden [urniture. potbery. bird bath. fows
htl.ld tr. hIIIIu.slnhd in=
ﬁn.tlrl-u Chicago.
MONEYMAKING OPPORTUNITIES

LICHK mnr—wab:“ Establish

sparetime home
Free detalls scores

layoffs!
i

aum!g;:u‘g::rﬁ - ing plans. l}o_{lapu
ative Bervice. T Mhl‘.l.nﬂ Buflalo, Y,

MAN, ¥ou'll lJ-'l:Il silvering mirrora, Te-
fectors! H,ul.'n.: chipped glass pame=
gla. ns, mottos. Ouelt prices,
pﬂﬂih!. later, M2EY. Marion. Indiana.
MAILORDER Income. Boundless op=

g-lml nittes., Particulars free. MachMillen,
TIB, Lancaster, Ohio.

MAEKE Extrn money in J'Dllf hm.e. ‘I.rerf
Httle eapital  regilred.
Lumen, Kimball, Nebr,

MOLDMAKING—Flaster Casting, Come=

?lzw formulps—Iully :]lualrut 250,
deal Bervice, RM-1, Park Ridge, IlL.

EARN Humi ev:n!nn I’:u‘pﬂn and du-
E e llng for adveriisers.
eTvice, Au:'le Wummin_

BAVO-0OAB. Diggest monevmaker yeb
Hll:ul-jr; h_:r'mn ERMp H.l.raha]l.ﬂn:fﬁ!

DETECTIVEE Earn big money, eri=
enoe unnecessary, Particulars free ag-
aner, E-3640 Broadway, N, ¥.

CHIPPING Glass signs. Folder f
Beveridge, 160-33 Lucﬁlf .‘ramnicf. H.“‘l.i'e.

2c DAILY Operates New York ofice -
der {gur own name. Co-operative Ofices,
126 xinglon Avenue, Mew York.

GrDOTIRASUE Homryork. Fwcaing
sample cr o
Birect, Gainesville, Texas, ¥

MAKE Artificial marble. glazed tiles,
ues, figurines, sanltary flooring, pot=

EARN Extra mm:e_'.r reparting news for
Anyone can learn, In-

Tree clrealar. Wim-
mer Bureau, 146 Bellalre, Louisville, Ky.

RED-HOT ‘Mﬁrlmltn woys to_make
a-Re, Franklin, Penna,

business magnzines
nuﬂ: r.i-;-.w Hrililantly co sam- | structions, $1 bill.
:thu.rE elfhelp aru] wuu!t{
$48 Grande Vista® [Roam 1 101}, Los Anc
Elu Calif. money Tast.
MAKE Money collecting money.  Good MAKE $6,000 An acre,
ineame: Collec=

gulek results. Nationa
tors, Newark, Ohlo.
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ﬂwftl of in-

structions 2he. Ra # e
gy ymond Tioury, Guth:

. Morth Ave.. Chicago. nl:nilmmi

WINN'S New Idea Home Laboratory
Bime caperimentiog.  Gend 56 for Mtera:
ture metﬂl & catal
Winn Co,, Dept, 1, 1324
Mew York.

FREE Catalog: Chemistry, biclogy, mi
eralurml. rrosoopes, Tracey I.ﬂ‘nnﬂ.bm-lea

Wm'aﬁ'.

CHEMISTRY Imm-m' l tus and
chemicals for mmm nl. lnd
private experimental Ilﬁwwﬂ

te chemical Inbarm Eﬂ!ﬂ"

of correspondence sch .mﬁ"
::ndtm: fres -!l-pnl. catalog of

B:u;wgI o 1:1& Mt Bn:'fém?w
w ork.

FE mllﬁ chemical
82,50, Euttlﬂl Campbell,

Californin.
HELF WANTED

EXTRA Duollars in seﬂiﬁ magazines of
all kinds., Attrnetive Christmas gift af-
fers, Pleazant and profitable, full or part-
time work. Now is the time to get nDew
gnd renewanl orders. Write for full par-
ticulnrs and selling kit. The Instructor
Bubscription Agency, Dansvilla, New York,
Dept, FAL

C.H.L'I'.u On Irlends with g{:cuﬁ eard ns-
sortmments; Easter, birth £r DCCd-
slons, Prersonal ‘I.u.t.lnn.-n.rs.. gift * wrap-
pinms Bilg :prnl!l.la Experients uUnmstes.
Ela.mgjm on approval  Wallace
¥;§mn 2235 Fifth Avenue, Dept. 834, H:i'

WRITE For free fabric samples nmazing
ltﬂ-fnpm&d' tablecloths, Clean with damp
cloth, Reguire no ironing, Beautiful ml-
terns. Look expensive, long wearing,

priced, Commissions blg.  Also mglg‘u
dn:u line, Melville Company. Dept. .
Cinelnnati, Ohio,

DD You want a steady job with good
pay? Work for U. B. government. Com-
lete list of nvl-i'l-l.blu pwlllun.s, qualifica-
ong required and h Lo prepire for &
clvil merviee job. £1. I!D. Cuidance Serv-
lee, Crosby, MNorth Dakota.

POPULAR MECHANICS




AGENTE WANTED

BELL Dresses gt low prices! Hundreds
sensational bargnins, Actunl samples [ree,
Sond  dress size, age. Harford,

Dept.
P-385, Cinclnnati, Ohio.

RELTABLE People wanted Go place
eggine in stores and appoint agents. Tsed
the same way as eggs |n baking and cook-
ing mt 10 cents domen. Full sizc pu.r.'kn.:l:
and particulars 10 cents postpald. Maor-
rissey, &417-31 Madison S, Chieago, I

t-.:-;‘fiﬁn \Iﬂteh.mnn" PrEVERLs t!._h.tem from
n ei—fAs—equipmen AMRLETE
fnﬁnu‘én. Whirlwind s-e?ine‘r. Big profits,
Write guick, Northwest Electric ©o,
A-10, Pukwana, 8o, Dak,
BCHOOL Seniors—8ell Americn's most
beautiful  distinctive gradustion name
. Popsitively highest commission.
Lowest Free sample kit. Print-
eraft, 1

ce.
E. Eim Btreet. Scranton. Penna,
T WILL Give vou $5.00 wurth full size
foods, groceries, Frea
If you agree to show Ir.Iundu un-d others.
Amazing re time money mnkl.m: oppar=
tunity, rite Zanol, B815 nmouth,
Clneinnatl, Odo,
BELL Oensral MacArthur bitbons, Fres
samples. Thompsen Co., Baldwin, Mieh.
AGENTS-—8alesmen, Add Holyat Lig-
uld Charcoal to your line, Information,
Eulrn:lt Foudzs Co., F.O. Box 263, Orange,

AGENTE OChampion sample belt 25g,
information 3¢, Leathercraft, 844 W. Bal-
timore, Baltimore,

Galore iz'L'LIn.z miracle gmso-
I5e. Marsha

Bample Il, Box
:Illt :Be-u'i"llllst Texas,
Ge;  Retails 26, Inventor,

AGENTS
J5F Marth Gth, Columbus, Ohio,

BIG I’rm‘iu selling more miles frem
limited gms coupons, use (Gastine, costs
§1.00, treats 100 Pepgo enn dou-
ble battery llfe, ends recharging e:peme
costs $1.60. Money guarantes. Rush
name for details. Barkley, B-1318 Areh,

FPhiladelphia, Penna.

BIG Clothing bargains for big profits.
Used dresses 10c. men’s suits £1.00, shoes
ﬂlﬁ. men's overcoats G0c, Over 100 sen-
s

values. Experience unnecessary,
Free wholesale catalog. SBuperior, 1250-DX
Jdefferson, Chicago.
AGENTE—Whirlwind profit tumni-
ty. Finest silk Nylon, and Rayon rir.
Big sclection. Very latest styles and eol-
oTE, ment guarnnice. Your own
hoze free with & outfit, Rush hose
size, nemeo today. lknlt, Dept. DA-3T,
Greenflold, Ohio,

BALESMEN Wanted — Attention mll
salesmen who may find it necessary to

household necessi=

ﬂﬂ. nnt requiring raw materials now
for d znu Prﬂmt- supplies ade-
I:I‘I.II-T:. Good p Il interes inves-
Drepit.

Lgate at nm:a. Wl.'lt-l Ra 'w‘lﬂ:!l Ca.,

A-150-FPMA, Freeport, TIL

Ihum P;,;u" with your ocwn

profit.  Eanmples. wholesale

gllm 10e. h!nl'llu H8E-E18, Newark, M. J.
W«P‘-‘][.IEHTNG Bhoe mitt. Sells like

Elljit!d uh I.th: Bl.n?tlm t
TEE BN0es L]

e e ahhes i

m.r.-rr:rrum-:d novelties. Detalls, sam-
R.nbum .

35 State Park
Brive, Bay ©1 %

MAKE M:m.e:r ﬁpimln[ Initials on auto-
mobiles.  Also, ine salesmen for short
run decal name plates,  “Ralco,” 1483
Washington, Boston. Mass,

ADVERTIEING Hook mitthﬁmwwld;
largest “‘direct selling” book mateh

offers advance cash earnings ::.m.u

on every type of business. Men or women.

Experiefce umn

eries. Fowerful patriotic display. Re-
gu.:. it. instructions. Match

. of hmnu. 3433 West 48th PL,
Dept. E-1, Chicago,

.F.MZBITID'UB Behool senjors—Sell elnss-
mates the “tops'' In graduation name
cards. t w:n.mhr-umm Free cards.
Agencies golng like wildfire. Hurry!
Craftcards, Box 235-L, Pittaburgh, Fenna.

AGENTS., Blg line including food prod-
petx, Fast gelling premium and bargain
deals. Low prices. Bend card for bie owt-
fit over with gift. Ho-Ro-Co. 2737 Duodler,
Bt. Louis, Mo,

FREE Water and oul :lmtcnl.rn.l.ﬂ
makes flavors, lotions, mﬁqos

ucts, labels, bl:tl.t[:a- Eu ished. Qun.'lw‘
E-230030 Russell,

BCHOOL Ecnlm‘s—ﬁell graduation name
cards. Americn's III:I‘?‘M {nstest-=selling.
low=priced display, commisgion. Free
cArds. Universa E']'.IIT‘-E'I'IHE & FPrinting.
Box T48-PM. Pittsburgh. Penno,

TSED Men's shoes 14c. hatlas 12c, pants
2@c, dresses 10c, winter coats B0e. fall
coits 33c. Bargmin catalog free. Portnoy,
506-V Hoasevell, Chicaga.

SEND For frec copy of illustrated
wholesale Christmas catalog! Forty prof-
1t|é:;1c lines! Elfco, 438 Morth Wells, Chi-

AGENTS—300% Profit selling gold leaf
letters: stores and offices, Free sumples,
M:ta.u]c Letter Co,, 428-B HNorth Clark,
Chicagn,

AGENTS: Btamping names on pocket-
key protectors, Bample check with your
name, address, 25¢, Stamplng outfits,
Emblem checks, check-fobs, name piates,
lﬂm; Mfg. Co., 303 Degraw 5t., Brooklyn,

EDUCATIONAL AND INSTRUCTION
HEW Wrlters wanted o re-write ideas

In papers, mal:ul books, Bplendid
oppariun “break Inte profitable
writing fie Ruu.h teard for free de-
Lalls, camruﬂ. Writer's Service, Dopt.

FJ-140, BE, Loulz, Mo,

“HOW To Break and Traln Horses
A. hn-clh every farmer and horseman :I:.ould
Il is free; I;gl nlumﬂns:hmsmlill:w
L‘ll.'pt. 110, F !mmt B, Obig P

WELDINO—Electrie are. Learn
able trade guickly through actual prac-
bice. Individunl welder instruction at
bare coat of materinls. Pull particulars
[ree. Valumble welding lessons book 50e.
Haba elding & Box  M-131,
Troy. Onhia.

DRAFTING, Trigonomelry, and slide
tule courses, Each £1 complete! Write
(c‘jfuc;, Dept. PM-2,

wrofit-

1326 Myers, Burbank,

;;'ﬁNcLBmaalm" Jobs! $105-$175_month.
o uﬂf;ﬂar ';nllg ::l:un?i";_lmm Pull par-
tieulars—list pesltions, free. Write m“

sure.  Franklin Institute, Dept

Rochester, N. ¥, -
BECOME A real estate broker,

Jack Stein, Sarnsota, Fla. . el
MEMORIZE Radio code ensily! Use

KolorKards, mmreet«u -hmlcut. mamaoriz-
lng, practice sys I'd—-unJr $1.00. Kolor-
Kards, Bluffton, Ohla.

WANTED Men to start business for
themsell. We start you. Make £1,000,00
muonth, Send stamped self-oddressed en-
velope, Akron Rug Co., § N, Adam Bt.,
Akran, Ohio.

DO You want agents for your prosos-
Lion? Your ad in this space will place your
measage before hundreds of men ing
fast-selling products. My folder “"How to
Secure Apents.”” i3 filled with oroof. I'I
:tnﬂ]: send you a copy free. P, W, Juhn-

Manager Clazsifled Advertisine,
uinr Mechanies Magazine. 200 E. l.‘mtn.nn
5L, Chicago,

HIGH-GRADE SALESMEN
ADVERTISING Bmsk&uuﬂntmm Ak senaa-

tional low prices, books printed
black on sllver with customer's ad §6 05

Including tax, your commission, Write
e, o Dt gy i
am [ TOLS. .
m-?ﬂ‘ L) ' P
REPRESENT America’s eatest pro-
ducer of union lnbel ealondars. business
slationery, price markers, ete, for every

retailer, at pricea that defy any and all
competition. Mo priorities, No ratloning.

commisaion., Outft free. National
Press, :'rlﬁ Randolph, Chicago.

BAW B, l!!nﬂit moneymaker yet.
rter Lru:qg sample, arsh
1. Boeville, Texus. HRSNAL,  Son

rwmm-rm  Photo card: New: differ-
rh . Details,
E?JEE Imiﬁ-‘a; o u,_Euul.'tE-r s

BIG Money taking orders: u.hjrt.n. ties,
healery, underwear, ua.uu. Jackets, sweal-
ors, uniforms, ctc. Sales equipment [ree,

riente unnecessary, MNimrod, 4522-AN

Lincoln, Chicaga.

D].D ‘H‘uu oasy seller? .Iunt. lrr
B Eﬂunl{e ¢lr.n-r

bet I:[! re's la—ﬂllr_ 4] l,

2.HJ hundred w u1mn:|e ineluding coun-
rights. Storm-Proal I..ight-:r Cvummrm
126 Lexington Avenue, New ¥

WHOLESALE Sources, 5I:ID.BDG articles,
Free directory. Maywoode, 1133 Br -

may. Hew Yark.

oved crucifix sick call

E. '
taking plan, Lowest as]hﬂ[dpnue. ert:
for demonstrator offer and details, Mid-
west Religlous Goods, 3127 W. Filth Ave.,

Dept, 15, Ch
JANUARY, 1943

ADVERTISING RBook matches. Amer-
jea’s largest manufoacturer of unlon label
bnnl.' matches., Past selling line, Lnrge
prodicing  kit. Bamole matches,
LI entalog, 17 color combina-
tions mnkes selling ensy, Commission in
ndvance, Superior Match Compnmy, 7530
Greenwood, Dept. M-1, Chicago.
P.llTEH“!' E!ullr:itm to represent old es-
tablished Pari time, Mo expericnce
NBCESSATY h-ern commissions, Wrlte
WAL, 395 Wells Building. Milwankee,

EARN Moncy in your spare time taking
subseriptions to lar Mechanies. Un-
limited possibilities. every family & pros-

to sell. Boous pald in addition
to liberal commisajon, Send posteard for
hlrthn' detalls today. Clreulation D t

Pooular Mechanles Magnrine, 20 E.

tario &t.. Chicagao.

RETAILERS Need ce]una price mark-
ers, price markers, e ndvance commis-
slon. We deliver, r.ulia:t Price Tng. 1445
.'Ilmtrm. Chlcago.

3 Commisslons—eelling to stores cel-

lmmu!pmln&umt; metal shelf mould-

UTANES, MENN covers, signs,

"lf Eﬂd-‘nl Press, 134 White Bt. New
o

HBECOME TFinance man. FParticolars
free.  Nebraska Finance Co,, Lincoln,
Hebraskn,

FREE Hook catalog! Belentifie criminal
investigntion: anti-sabotage; firearms;
tnhumlfmu- ﬂulﬂt,n.‘;releﬁ.uemf:rgnryu
oeraphy; chemistry; jin-litsu; e ny
beak—ne used, out-of print.  Kessler
Baoalk Ber\-'lce Tog-J Hillstrest Bldg., Los
Anzelm

rn boxing, wrestling, jiu=-
s[ku;u ﬂmnpleh illzstrated course 81,
miph Dryer, 23 5. Halsted, Chicago.

TMATHEMATICS  Without  figuring,
400,600 alved icai
adding,

problems s by

miethod. Multdplgln: dividing,
tinns, and
. Beaver, 1016

subtracting, whole num|
du:l.mu:lu Price $3.00.

Ba, Westlake Ave,, Los Angoles,

HOME Study course, drugless therapy.
Free literature. Inst. of Drugless Ther-
apy. Tama, Towa.

BECOME A Doctor Peychalogy
{Ps. D.} Teach u!:ret cantentment,
ental worries, Free

happiness, Solve
bdﬂ-{. College of Uhimen:ﬂ Truth. 20-B
Enst Jackson, Chicago.

LOCESMITH Course. Lock plcking,
key fitting, ete, 8100 prepald, Lock-
:hh:ll“:l l:.‘hn.a.d!lln. Texas.

ELINIL‘H.L Ianb:lrul.',unr technic taught in
vour own home, Practiee cutfit supplied.
Bulletin free.  Imperial Technieal Insti-
tute, Box 0731-E. Austin, Texas

LEARN TEIE‘BTID]‘.I; EBplendld opportu=-
nities now prevail, All expenses low. Ont-
alog free. Dodge Institute, Dept. M, Val-
paraiso, Indinna,

RADIO Knrlncl:ﬂmr broadcasting, avin-
ten and police radio, servicing, marine
inid Maorae teiegra.l phy tl.;]unhhﬂléhmmm

expenses  low @
rﬁ Dwepl. R, 'F.llpI.rgEsu Ind.

“EE.'ET{.LHELI:EEM. Déir hmu“wm E\}:]n
) rialn catalo ]
ular Mechanics, 633 8t EIEII"‘, Gﬁmzu.p'

CARTOONING, COMMERCIAL ART,
SHOWCARD WRITING, SIGN PAINTING

CARTOONING Course:—3I0 illustrated
lessoms, over BOO0 sketches, $1.00 postpaid,
Montes El.udln Box 802, Pasadens, Calil

AMAZING Cartoon  busi I .
Enrhbrl-mn Studios, 2438 W, Lin nmmln? I:Ial“::la-
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EARN Money evenings. copying and du-
lcaling comie cartoons for advertisers.
d-Bervice. Argryle. Wisconsin

CARTOONING Course, Il.l:il
free.  John WB.rrun. Cartoonist,
Bmith. Spokane, Wash.

CHALK Talks. Laugh
am, £1.00. Catalog 10c. Balda The Car-
nizt. Cshkosh, ismn:ln.

CREATE Cartoons—Over 350 (lustra-
tions. 11,000 words. §1.00 postpolid, Herz-
ler, Box Iﬂ’?, Rochester, N, ¥,

FREE—BIi: list of helpful books, FPop-
wlnr Mechnnics Fress, 200 E. Ontario 8t
Chicaire,

Dwtaills
NT500

roducing pro-

ADVERTISING AGENCIES, LETTER
WRITERS, FOE ADYERTISERS

MAIL Order sales skyrocketing.
prepare cash producing mds, letters, :'uld-
ers, ecbe, Free product andal Van
Mark, Tlmn:u Star Tower, Clacinnatl

T AD-MAN Davison writes letters (hat get
the business! Westpori, Connecticut.

ADVERTISE Proftably: &§15 reaches
5.000.000 Sunday newspaper readers with
-word ad, Newspaper, magazine, fnmils
ing=list ratebook, Iree. Chicago Advertis-
ing Agency, 20-FA West Jackson, Chicago,

TADVERTISE: 24 Words, 140 news
pers, %650, Lists free. Advertising Bu-

reau, 4515-C Cottage Grove, Chicago,

FREE—New Advertisers Rate Oulde. 44
pages. Inclodes everything. Lowest rates.
E. H. Brown Advertising Agency. Mer-
chondise Mart, Chicago,

ADVERTIEING Flaced all ma Lnes,
newspapers U.8.A.. Canada. west rates.
Free service, Ehpﬂtm‘ nmt iree, Bakor
adurtsuiuﬁa Em;-, A-180 ndisan,
Ohlcago tablished 28 years.

FREE—"Amazing MNew Book''—'"Profita
From OClasaifled Advertlsing.' Tells how
and what to advertise. Be sure Lo read
thiz book before vou invest one cent in
advertising. Remember—IL's [res! Write
for your copy now, F. W. Johnson, Classi-
fled Advertizing Manager, 200 East On-
tario Btreet, Chicngo, Hlinods,

BUESIXESS EERVICE
SOUTHERN

Mail pddress, Receiving,
forwarding. 1 month. Exehange, Box 88,
Atlanta, Georgia.

TYPEWRITERS, DUPLICATORS,
OFFICE DEVICES

TYPEWRITERS, Adder. mimeograph,
multlgraph. addressoaraph. Send [or fres
lsts of machines that will heln sou at
hall orice. Prultt. 28 Prolct Blde.. Chi-
CREG.

RUBBER STAMPE, OFFICE SUPPLIES

SUFERIOR: Cushioned, indexed, thres
lines 3%c, four Me, Bignatures $1.50, Slo-
cum, 814 Bradley, Peorin, Illinois.

SUPERB QualiLy, your name pnd ad-
drm 3 linos 35c. Slgnatures $1.50. Lentr,
Box 402, Youngstown, Ohio,

3 LINES Zde; Cushioned, indexed, 35c
%gn-{urea §51.50, Btamprite, Wauwalosn,

2 LINES 15c, 3 Lines 35c. Stamnp Works,
Auburn. Hebr,

FPRINTING, MULTIGRAPHING, MIMEQ-
GRAPHING, GUMMED LARELS

SEND For free catalog and samples of

lul.l.l bDuL quality printed ltems for person-

business needs. Llanerch Print

Ehw 538x Wales Avenge, Linnerch, Penn-
Exlvanin,

500 LETTERHEAD3, &0 Envelopes,
E;Inted in attroctive e on good Biaxill
d, $4.75, Trojun

ess, 44l Euclid,
Sarden Grove, Califarnia

500 Blhxl]l HAMMERMILL Letterheads
and GO0 E" White-Wove rn\'rlupﬁ E_!nt-
&d vour copy, §4.50 prepu.ld
Box 421-N. Greensbora, N. C.

FIRST Quality IPrln.tdng—Ru:untbLE.
Bamples, Treaster Printing Service, Mil-
roy, Peonsylvanin.

125 Bltx11 LETTERHEADS And 1235 'Ei
envelopes neatly Erlh.h:d $1.25. John Fer-
relrd, 320 Almy New Bedford, Mass.
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200 LETTERHEADS Or envelopes print-
$] 25 postpaid. W 8 J H P. Pottavilie,
Pennsylvania,

135 "VICTORY"™ Leiterheads, envelopes,
both £1. Courler Press, West Liberty,
Hentucky.

200 PERSONAL Letterheads, 100 en
lopes §1.50. Strang, 48 Stockwell E-Lrel::t.,
Falnesville, Ohlo.

B’g.ﬂl FORM-LETTERS Huluurnphnn..
$3 B0—1000, (Automatic multigra ph far

PATENTS Secured. Two valuable :bml:-
lets, “'Patent Protection'' mnd “Whe

How to Sell an Invention.” tog ethur wi
valuable “Evidence af Imlenuun“ form
Write immediately lo expordi-
enced patent counselors, Vietor J. Evans
f]-r Eéu.. Til-A Merlin Bldg.. Washingtan,

FATENTS. Praolect your iden by secuT-

ing free “Prood of Inventlon'' folder. Ex-
ogsﬁionul per.sun,a.! servies. Established
E, Veooman, 871 Woodard Eldg,,

sale.) Maneo, 588-518, Newnrk, Washingtan, D, Q, R

135 Blix1l HAMMERMILL !I'..cll‘.erh:n.d.q. L. F. HANDOLFH, 302-B Columblan
125 envel 4 lines, both $1.35. Gooch, | BME. Washingten, D. ©. Low cost. Book
20 Hernando, Miss. and Information free

UTS, 27%31% . fram drawlngs and
tos £1.04. Joe Rek, 11B GaZelte Ave,, K-
ington. Ky,

MIMEOGRAFHING :
cards, Free pamples,
Harlan, Iowa.

5100 POSTPAID: 100 Bi5xl]l Bond let-
lecheads and 100 envelopes, Benneville,
b7 _West Roosevelt, Philodelphia

EID-I'J WHITE Wave E"'q. envelopes $1.50,
Dellkle Press, X34 Locust, Port Chester,

Letters, elrculars,
Arthur Thraen,

M. Y.
“PROFITABLE Printing Ideas” now
ceady, Details [ree, Press, Box 562-P,

Georiglang, Al

B0M) ELEGANT Envelope slips, §3.75;
Oxd elreulnes, 88,00, ders, statloner
Snmples

all  printing—lowest  priees.
Ooodprint, Harrisoniprg, )
BPECIAL! 200 Bond letterheads, enve-
Jopes, Bfc, Joseph Johnson, 1382 Fifth
Ave., New York City
CENTRAL Weat Printers, Leading mai]
order_printers. _3236-F_Jackson, Chicago.
ASH For qi:u%tlﬂnu. Letterheads $1.85,

Free samples, Press, 1724 Monroe,
Muodizon, Wisconain,

ixd CTRCULARS—1000, $2.95. All kinds
printing. Lowest prices. Reporter, Chels
sen, Oklahoma.

HABMMERMILL Letterheacds, ru'.-\eln
any color, 28 t styles, Pree tic-
lars. Woodrufl's, 217-Ad Lewis, l;|.|.1.|th
Minnesota.

HOETTER Grade printing  reasonablo,
Estimates on anything. Economiec Proas,
Leonia, N. J.

500 1gx2ly FOUR Line gummed stlckers,
!Ih-n Hnrlr.n Frintery. Bnnnlw Mich,

WANTED Prmtlng af all J:Ln-us ln than-
sands of our readers, You this
%Eq e will bring you some |:|J(:|: nrﬂ-eru

rite for itive proof. F. W. .Johnson,
Classified Advertising Menager, Room 304,
200 East Ontario Strect. Chicago.

PFRINTING OUTFITS AND BSUPFPLIES

INEXPENSIVE 6xD Printlng press, De-

tails free, Novelty Shop, Downsville,
Lnuinla__.l?i

PRESSES, Trpe, [llustrations, strip-
material, cablnets. Complete supplies,
Bargaln_ bolletins, Send stamp, Brad-

shaw, 3214-P Huron, Chicago,

PRINT Your own cards, stationery, eir-
culars, advertizing. Save money. Silm ]e
males furnished. Print for others,

rofik, Junior outfit §8.25. senior I‘.Il.l'tﬁl‘.ﬂ
17.38, Detajls [res, Kelsey, Ine, T=11,
Meriden, Conn,

PRINT At home. 10e will bring & com-
'nlel_gﬂcltllw of oresses, type and suooliss

Mer & Company, 8 Cnlumm-. 8t..
Newark. M. J.

BARGAINS — FPresses ,  Eupplies,
is;uj}i ltl-mn. 180 Harvard. Cambridee,

TBED Preszes, type,

Turnbough Service, Imuvﬁ“m i

INVENTORS—Belore disclosing your in-
vention to anvone gend for form "“Evidence
of Gonerotion™; ““Schedule of Oovernment
and  Attorners' F'ul:l-" instructiona,
Bent free, Lan . Allwine & Rmmal.
411 Bowen Buil m: wm:mrm-n D.

“PATENT-Particulars’ and blanks, rﬂ?
alrmailed. Sterling :Elm:k. Park-MNorth
Avenues, Baltimore, Md. Government-

registered 36 years.

" PATENTS, Booklot free, Highest refer-
ences, Best resulls. Prompiness assored.
Watson E. Coleman, Patent Lawyer, 638
F Btrest N.W., Washl gton, D, O.

HINVENTOR'S Ouide.” 100 mechanienl
movements, free; advises on  patenting,
el inventions. Frank W, L-.-d:rmlnn.
14 Nassau Street, New York.

FOR INVENTORS

INVENTORS: Take first step toward
protecting vYour invention—without obll-
gatlon. rite far free “"Record of Inven-
tlon™ Torm for establizhing date of inven-
tion, and free “Patent Guide for the In-
ventor —te!ltm: about eonfidential search

sorvi how to sell and market invens
Hons; ﬁ:ulls af convenlent payment plan,
Send today for free “Patent Ciuide'” and

HRecord ‘Im-eutinn fm-m Clarence A,
OrBrien & Har'i'e% Regietered
Patent nttumm. 1A- .n. Adams Bullding,
Washington, D.

PATENT Yuur td-en.' Write immedintel
for two frep [Mustrated books, ""Paten
Protection’” and “When and How to Sall
an Inventlon.” 68 pages of valuahle in-
formation for inventors. No obligntion.
Address: Victor J, Evans & Co., Tid-A
Morlin Bldg.. Washington, D, O,

COLCHICINE—Plant evolution chemi-
cal, wmodlless, hormones.  Booklet  10e
Questok, Wellesley, Mass,

INVENTORS: New military and com-
mareial tnv&ntimm ur:ently nesded by
mAanutacturers, for particulars,
Fuhnurhwcd Imlltutt* Drpt 4-A, Washing-

INVENTORS—Indusiry needs your idens
now! Manufacturers are getbtlng resdy
now for post-war sales and production.
Factories must have products to tuke up
the slock after war orders stop. Oet our
new free Inventor's boolk and valu-
able “Invention Record' form.  Act now.

cMorrow and Berman, 134-M Albes
Bullding. Washington, . ©.

G'DNTA.CT 25 Buyers! Your invention
drawn. 35 prints and 28 manufacturers.

. B. ing Co., 51 Wall SBtreet. New

CASH For practical ideas and lnventiona,

Mr Ball, AB-8441 Pleasant. Chicago,

BELL Your patent throuzh a umﬂl ulul
ified nd in Popular Mechanies. Many
ventors have found buvers in this ‘I“.
Ask me for proof—I"11 gladly send it to you
F. W, Johnson, Manager Classified Adver=
tising. 200 E. Ontario 5t,, Chicago,

INVENTIONS WANTED

INVENTORS: Have you g sound, prac-
tieal Inventlem for sale, patented or un-
patented? If sa, write Chartered Institute
of American Inventors, Depl, 4-D. Wash-
ington. D.

PATENT ATTORNEYS

INVENTORS: Take fOrst stop towsrd
protectin our - invention—without obli-
gotion. rite for free “'Hecord of Inven-
tl'm.'l“ form for establishing dote of inven-
ton, We also send free—48 poge book,
2k l’&i:hf Guide for the Inventor ' —telling
about confdential search service! how to
sell and market inventions: details of con-
venlent payment plan. Send for free
“Patent Guide'" and “"Record of
tion™ form today. Clorence A
and Harvey Jacohson, Registered Patent
Attorneys, 11HB-A Adams Building: Wosh-
Ington, D. Q.

INUENTI'."RE- Have wou good patent-
nhie jdea? Wrlte—Mr Metzler, 11 West
4Ind, New York.

CASH For inventions, tented, anoat-
ented. Mr. Ball, A-0441 Pleasant. Chi-
CAgn

WANTED—Meritarious fntentﬂi. un=
ntented inventions, _ references

ree.  Invention Reporter, SB8-11236 So
Fairfleld, Chicago.

YOUR Ad in this space will bring amaz-
Ing results. T'I prove It to you. Write at
onee for interesting information, P, W,
Johnson, Room 300, 200 East Ontarle St
Chicago.

POPULAR MECHANICS



PATENTS FOR SALE

ATTENTION Manufacturers: Round and
V-belt cluteh !ml:lnr. Patent pending,
Edd Cutler, ouse, Pennsylvanin,

'FMBT!.EE P‘ul. gun, dispenses unl-
formly, eontinuously. T. Pasanen. Frank-
lin Mine, Wich.

PLAB'I‘I:! Combination btb:r Epion and
mul:h:l ring, Immense sales, Leslle
l.mn, Qumu:p, Californla,

EARTH-TAMPER Patent No, 2-2068-804.

Tom Murphy, kit Healthy  Ohia.

CONCRETE Mixing wheel barrow, spatk
Eluz ironing board, electric clothes
hose connection. Box 623, Lansing,

FABTENER For plastics, metals, etc.,
chenp to make, many applieations, ocut-
righ nfrnrl-ttﬁ. Bu.mlpl.r:s availlnble, Ed-
win A, Miller F.D Bridgeport, Conn,

I WANT To send you proal of the won-
derful pulling nur:r of Fooular Mechanics
Magazine's ifted poges, What's your
propasition? Write me today. F. W, John-
son, Manauger DLn.ml'ltd .ﬁdl’l:‘:l'l'.il:l.'n.l 00
E. Ontario St., Chicago.

MANUFACTURING

MODETS—Emall ot mlnu.iul:urlni.
Eﬂtﬂ.l.npj‘.ﬂauu. ete. Miltburn, Borlington,
entue

MODELS, MODEL SUFFLIES

COMPLETE Construction kits for beau-
tiful ship and conch models. All paris
mmnlele y shaped and ready to assemble,
with nwiETa and  Instructlons. Bome
ready ealor ri:qulrl no painting, 50e
to &6.00 n  for _eatalog.
%tlmmur: Bmp Muﬂ.eu Dept. B, Perkasie,
TN

BHIF And yacht model !'ll'.L1:r.|g:| sails,
blueprints, Send 20¢ for Mustroted cota-
log. A. Fisher, 1002-7 Etowah Ave.,
Royal Oak, Mich.

“MODEL Bullders” Bible*' Dll:lﬂ-l f.'ll =
gost magazine all popular models,  Six
lar, sample quarter. Model

maonth trinl dol
Craltaman, Ramsey, N, J,

28 LAWK Ornament patberns 25c. Other
Lierms; 157 =20°" high; Duteh girl, Duteh
Eclvy, pirate, bull terrier, Mexican girl,
Mexiean dwlrl', penguin, fower girl,
10 each: 3 for 35e. 25 novelty patterns
30e. All 62 IuJ.l B¢ patierns $1.00 post-
E?m'l;l' Hirother, Box J83-ED. Belington,
. ¥a,

LEATHERCRAFTESMEN: Scnd 10¢ for
new handbook and catalogue of tools and
Eweet Company, Ine,

supples. E. A.
Leathercralt Division A-65, 148 BStateo
Bireet. Binghamton, N, ¥,

1§ FULL Size what-not patbernn 2he. 25
lnwn ornament patterns 25e.  Albright
%E!D'I.'IEE. M-6901 cad Ave., Oma

elr.

MERCTRY iQuickailver) 81.50 per
pound, Any condition. Western Metal
Co., Bloomington. Iilinols.

MERCURY  (Quicksilver), Lumgsten
molybdenum, ecadmium, high speed Lmi
steel, bismuth, purchased in any quanti
‘wmu for %.‘l:ltﬁtlull:i Metallurgical Pr

d Moore 80z, F

ooks Co hilndol-
piula, Fehna, Establlshed 1909,

FERSONAL

NEW, Cool brushless shaving ¢ream and
antisepile sealp rub—both Inr £1.00 -
paid.  Order your supply today! An
som, P.O. Box 662, Bmmi Cenlral h:lntx
New York Gity.

CATALOG—Patterns plywood novelties
lnwn orpaments, silhouetbes, letters a
numerals. Decal transfers. handy
tools, new power sander, Other lines. 500
articles finely ilustrated. Write today.
Wao-bet Shop, Ashburn, Georgia.

DRUNKENNESS Is a_dlsease which re-
5pumh to treatment. Medical skill plus
human srn:s:thy prove nur:cmfnl with
liguar and VEAFS eXperi-
ence.  Write iur iree ll-nnklct P. M. Nel-
son, The Heeley Institute, Dwlght, I

WOODWORKING Power tools — Make
them vourselfl. Lathe. scroll saw, saw ta-
ble, drill press, portable slndcr. band=aw,
moterized olane. Comple only
2be, r Mechanics E'mu. D:pt. 401,
00 E, nmrtn Street, Chicago,
WATCHES, 0LD GOLD, JEWELREY, ETC,

GENUINE

Diamonds, ont-of-pawn
prices, unredeemed lpans and digtress
merchandise; men ladies' rings. one
carnl £95.00, 1% I‘;I:I.II.I:. §45, 00, Bhipped for
free Inspection, sppraisal. Send for free
{ist, hundreds of beautiful diamonds, very
jow prices. Lloyd Butler, President, Pro-
dentinl Loan Association, 133-EA HMNaorth
Clark Bt.,

GOLD 83600 Oumnce, Mail

teeth, dinmonds, Jewelry. w es, He=
celve cash reiurn mail Eat:lainctmn
Eu-rnn.tu:d req information, Dr.

prg's Gold Refining Compony, lﬁr[II]Q
Hennepin. hMinneapabis. Minn,

ZIRCON Diamonds, beauntiful. Ll:lt'::pfn-
fs? pctlalog free. Beox 360,/205, Wheel-
13 & .

cld wold

OFALB—Collectors” parcels 86,00, Lapi-
daries’ parcels §5.00. Catalogue free. Nor-
man Seward, Melbourne, Australln,

CATALOG B0 Engines, model rallroad
dﬂi Howardeo, AT

au es, 25e refu
North _Ashland, Chieago.

MODEL Railroad ahup. Blg 38 page
complete catalog 10c. Dept, PR, Dunelien,
New Jersey.

Xmas display. green,
Miniature trees, nai-
, other
be mede from original
i ed §1.00, not based The,
doz 8 Lo 11 Inches, based $1.50, not based
§1.00, d.ul. Blmnlt and croular 10 cents.

bort 2728 West Montgomery
Ave., Fm:mlp‘hu. Penna,

BOLDIER Moulds for toys, [lluatrated
E.tg}w e, Henry C. Bchiercke, Ghent,

HIGHEST Prices for old sold—Mall vour
testh, watches, jewelry. 100% full cash
value mailed day shipment recelved. Bat-
isinction guaranteed or les cheerfully
returned, Information free. Chicago Gold
Bmelting Comupany. 300-P Chamoplain
E-Etldinl. Chicaxzo,

WATOHMAKERS" Materials, toals, jew-
elrv—hbought, sold. Best prices for ald gold.
diamonds, Free eataleg, Ben Segal Com-

pany. Box 150. Chicago.
TOBACCO—SMOKERS' EUPPLIES
OGUARANTEED Chewing, smoking or

clgarette. 5 pounds $1.50. ten §2.30. Box
clgars free, when recelved, Rleves
Co., Padueah, i

B RAIrIJ..W.Il'E mni:mmé mmp]tbe";m! o
Ormative ca [i7%4:] ERUEE PAETE,
28c; HO, 48 pages 1bc \'5' thors, 247
Erie, Milwaukee, Wiseonsin

EIH:II-‘ Models and yacht u.um:l.lan cam-
lete, Large B nngc u.u.lu u :II-:. um
ild"s, #Iﬂ East 11 5t, N ark City.

BHIP Model kits and H:l.r.i:nn. Eumple'bu
line Pizsher model yacht eguipment. All
Boucher, Fisher, Marine Model and Ideal
kits, fittings and blueprints at catalog

rices, Mesl eomplete stock In New Eng-
and. James Bliss & Co.. Inc. 220 Siate
Street, Boston, Maozzashuseris.

'REE—R]
nlal.'r Mecha
Chicago,

list of helpful books, Pop=
Press. 200 E. Ontario Et..

HOME CRAFTSMEN

BQUAREKNOTTERS! Make belts, hand-
ﬂq.. Quality cord snmples with ocat=
eggneu bonk catalog and
u.mu!lea 1dc. ecinl ! lar £1 book
wI!.h ﬁl:lc bca;lrmcu outfit, lil for 81. P. G,
Herwig Em-. D!p J-37, 121 Sands St.,
Brooklyn, M. Y.
GET Free t:nthzrr.'ml't Inntnl-ct-l.un ruma
B:!Jtls EHIOH %I Is, projecis
ho % Ilake b-u.uti:u[ Eifta.
Leather uu.mpilr.s c.  Wilder & Company.
1938 Creshby 1F, Ghic:u.l:n. 1linats.

ENIJ'GKIJEIWH I.Trdm' chest, lumber, ve-
II:EI“' {llustrated cntalog 10e, Giles Ken-
Decatur. Ala.

JANUARY, 1043

FOR BALE—MIBCELLANEOUS

MEN'S Reversible neckiles, Wards Mov-
¢lty Shop, Box 542, Albany, M. Y.

UNUSUAL, Big mull—l}guuuuuﬂls.
;:;’:[‘.u annhhhnmalns 10e. John Crews,

IIEAUTIFDL Bervice flag an wooden
E:Inqur navy, marines, avistion

B Mndrf Inne Insignias 25e. Art-
craft Bhop, THOPM, Addison. Chicago.

WANTED—MISUELLANEOUS

WANTED—MNew, original, patented toys,
novelties, and hodsehold articles that can
be mode out of cardboard and PET,

MeKenzie Secvice, Ine., 55 Morton Street,
HNew York City.

CABH-TRADE For anyihing, Cota-
logue, dime. Toole's, 101 Adams, Evans-

ville, Ind.

WE Buy shop, sclentifie, photegraphie,
office, equl mcnl'.. Jﬂwnr. “Anything.”
Justice Job orth Wells, Chicago.

TWANTED | Hnturc:mle ign manufac-
ture, I-cycle, new or us Wheels, Ine.,
10th Ave. at 5dth ﬂ v M

MERCHANDISE El tage. Sell now at
highest cash Frlm_-a. vour used cameras,
hlnnuu]lrs microse tools, drawing
seis, ﬂ optical or ar-l:ntl-l’-: instrument,
Sa.l.isla.t on guarantieed. Gordon's, 162-MA
Mnadison, Chicago.

Fm:um Sufferers: Pizacol, used
only ns directed, has brought reliel when
everything clse failed, Applied externally,
ckly, convenient, Try regular i
bottle ﬂthuut investing a ecent! Write:
Pixnecol, Hax 128 Cleveland, Ohio.

BIRTH Cerlificates, all ages, any state,

ten (10) day serviee. Enclose pastage.
Herndon Thompson, Dept, (D3M),
Duvis, Okl ;

BAVE Fuel—Moare heat from oil or conl
stoves wilth less fuel. Bimple. no cxpense,
Write Jankas, 1901 Canalpert Ave.. Chi-

cogo, b
CAN Legal matters. Wm. Cocke,
Amer. Atty., 1736 ElPaso, Texas.

MEW. Money making formulns bonk tells
how Lo go into business for yoursell. Send
far free detalls. Populnr Mechanies. 20
E. Ontario, Chicngo,

MISCELLANEOUS

KEEP "Em knitting. Pikloom speed
knitter, & modern marvel for the begln-
ner or ex rienced  knitter. Bimplifies
knitting. Ensier and gulcker. Ellm nntu
errors. Write for free illustrated Hie
ture. Edwin F. Russell, 13! Enst Mon
gomery St Johnstown, Mew Yok,

MILE Goats—Free lterature, sample
magnzine. Coat World, Vincennes, Ind.
THE Lord's coming! Get 3 reliable
proofs [ree, Scheall, 263X, Duluth, Min-

nesota.
ciards,

SAMPLES, Papers,  cireulars,
ctc., 10 cents, Brewster, Eastport, Maine.

NEW, Plaslic nome plite desk signs,
sunken letters 1%, 5. 1% Ioches high.
Dk Bign Shop, Wyandotie, Hl-ﬁ‘lirl-ﬂ-.

BIG Mail [or you. Latest mnr.u:rmnxlnl
affers, opportunities, catalogs, zines,
Name listed In dlrecl.or? 'll!l.' Ideal Serv-
ice, 13141' I"nrk H.'Idi:e

MAKE Pants creases Ia.at longer.
mula, gquarter. Premier System,
1608-M, Hollywood, Califlornin.

HEATING Costs cul 50% | Guuranteed
Sworn statement, circulars [0c. Rosen-
rweig, BR1I0al?, Clncinnati.

HTO H— With Hitler™ sigms. Amer-
leams, show your spirit. Display this t-
er! lle. MNeslon Advertising, 1353 M. Myr-
tlewood, Philadelphin.

OIL Burner—Newly improved jdea. Eas-
1y built from scrap paris, Boarns used
crankocase ofl. Details J‘n'.-e. Nelsan, Hort
Place, damestown, M, ¥,

8Y'S Powder Plug holds screws, nails in
wood, conerete, plaster, Uile permanantly.
Repalrs screw holes from which thren
were stripped. 20c. 50c, 81.00 cuns, Her-
?ﬂﬁk Plig Ca., 225 East 24th Biresl, New
ark.

RECEIVE Mails, magagines, snmpi-l:;_
Your name in numersus ma.I.I.I.mL lists 10c.
Howard, 30 Broadway, New Y

MEDICAL Labaratory techniclams in
at demnnd. We t.rnlrl- you in your spare
me, In your own home. You can prac-

]t e while studying. Write for free cata-
ogue, Imperd 'lser.hnlca.i Institute, Box
m J, Austin, Texos,

Far-
Box

1000 WAYS to Use Concrete. Send faor
large free ilustrated folder describing now
Popular Mechanics book covering every

a & home, farm,
tuilding. b‘ualnm mnd i Fop
IEH ri:r H.n-nml‘mﬂ. ol E. On-

43A



To Be A Contractor

Learn to estimate, to plan buildings, to tnke contracting jobs,
and make money on them. Hers are 9 up-to-the-minute books on
building, estimating, and contrncting which cover in an interesting
way; the subjecis that carpenters, builders, and contraciors alould
koow to make the most out of their jobs. Rool Framing, The Steel
Bquare, Architectural Drawing and Design, Estimating, Painting
amd Decorating, Heating, Air Conditioning, Building, Contracting,
Conorete Forms pod other subjects are all well covered,

“Boss” Carpenters in Demand 2%;To-Pav

Vast publie works jobs, immense projects, amwd EB ITI n"
the rapid growth of heme building, are making joba 'ﬁhf’f.l hrr:!h;-c il
for MEN WHO ENOW HOW. These books ghve 00 ‘,‘.;,m‘]”w
o ﬁlllt‘k tralning. With them you shouldn™t bé g : :

have " ever
afeald to tackle any job, for needed focts can bo  published vk
found in & hurry. these subjects,
Coupon Brings Mine Book:s FREE For Examination

S S S e —
AMERICAN TECHNICAL SOCIETY Vocational Publishers since 1898
Dept,. Glia, Brexel at SBth Street, Chicage, llinais

‘w1t e o g i e 00 Tipedae-Thade ndidiom of yeur nina bk noks, " Roilding, Estimating,
and Contae withost ney obligetion o bay, | will pay the d ivesy charpes
anky, & illy sntisfied in ten dpye, | will snd you $L0HL s wlier thet caly

a month, usiil e an! price of oply $2080 i puid, I am oot eblizated in

[
any way unjess I kesp the b

Blamvl_ ;i iiiaunminnnnanmensmamn s s mnrrrsnss ot abia s s s R R T R R

Addvess. . ..

o[ AR SRR Ry e | Y

Pleass ntulh o ledter stating rour age, mrll:ulmn- emplover's nome ard address.
and that of ot bensl obe Dlsibées mak 08 & referenco.

EASIER
BETTER
FASTER

36 Courses in One
at a fraction of the

prlee you might ox-
poct to pay. 972
pages. Comi- s 5 00

plete, only..

Radio & Technical Fubllshing Sampany, Desl. PFM-13
a5 Astor Place, How York, H. ¥
Ft .-PI e :,.v|| RADIG PHYSICS COURSE. £5

1 3,05, ba eithar ease, fF 1 am not fullby s.dl.ll.hl
|-||-|.3 ol Lurl| the boak within 8 days of recoipt and reecive
my moaney Back.

B
Address

Sl s e anns State.

448

20°Below... OUTSIDF

Warm As Toast... INSIDE!
LACO

OIL BURNER

Twn  remarkalile
LAC |"| o delivor
In 1

Hl.r.vur
Cocklin

features enakble the
LTS af aat . -
(1T (1) Fanseus oTwes
Mirmer delivers tremendons et
cial *hafflo-Flued* fircbox wli-
I the heat aiel delivers full wols
ume ko your rmoms.  Attractive, durs
able, suaeanieed]

Fare =ulilee bn areas wiibout fusl re-
et ldns i reglace worn-oul units or
where olher heat SR ure AEnSvail-
aible,  (Hubjert to mddilional restrict bons. )

more afier prescng =ock gone—Order AL Onee!
Rush card for free book with  full deleils of  Low-
FREE Priced L.ACO flesters, Bueners, Furnpees. Bend MNOWL

LACD OIL BURNER CO., 113 Union Ave., Griswold, lowa

2100 Needed Inventions

Enow what to invent! Hemarkable new book proves you
don't have to be & genius to be an inventor, Shows how sim-
pleat ideas made huge fortunes. Deseribes 2100 needed in=
ventions—I14 inventions U. 5. needs most to win war—how
to develop, protect idens. SEND NO MONEY, Order 2100
NEEDED INVENTIONS now from WILFRED FUNK, Inc.,
Dept. M2, 354 4th Ave., New York, M. ¥. On delivery pay
postman $2, plus postagpe. Money back if not satisfied

BUILDARCWELDER 040w .

Em o
For Light or Henvy Work. 320-200 3
amperes, Complete PLANS LLhe.
SBend today and we'll include FREE |
our 1042 Cutalog.
LEJAY MANUFACTURING CO.
1347 Leday Bidg., Minncapolis, Minn.

BTUDY AT HOME for PEREONAL EUCCESS and
LARCER EARNINGS. 31 yeams expert instric-
tom—oviee 1M students enrofled. LLB. Degres
nwnrded, All tnats furnished, Easy papimemts. Bend
for FREE BOOK—"Law aml Executive Guidanee.”
AMERICAN EXTEHSION' SCHOOL OF LAW
Bept. 25-M, B East Huron 5t., Chicaga, 1.

STUDY AT HOME

With A Chartered Educational I
Courtes in ENGINECRING: Electrical, Civil

Mo

'Hle:hnnlcnﬂ I!rnﬂinﬁ:'.

Architecturnl, Steam, Acronautieml, Padie, Liructural, Ining, In-
du,.gn,u Highway, Peiralvam, Marine, CThembeal,
urees fn ARTS AMD SCIEMCES: Philossphy: Eduestion: Lebters:

E'ut.1“~ Henplihs Medicsl Jurisprudence; Peychology: Sociologry: Faysicsg
Choemisin: Geology; 'ol, Sciecce; Theologyr  Laws:  Business D-Tl&
Commrerce: Accounting: Mathematics; Seatislies; Agricultore,

MeHiniey-Roosevelf Incorporated, 4810-UC, Sheridan Road, Chicago

TRAILER AXLES, HITCHES, AND PARTS

® If you are Interested in purchasing traller
nxles, hileles, ond other irakler parts, contsel
us promptly.  Complete house trailer Blue

prints, 51.00. Write for free literoture.
HAMMER BLOW TOOL COMPANY, Dept.

101, WAUSAU, WIS,

How long since you made movies
of your family?

Load up your CINE-KODAK today—
Say vou saw it in

POPULAR MECHANICS

IX%TIRES

So-Lo SAVES RUBBER

Use “plastancid” S0-LO to fix cuts, bruises, wom
spots in tires, 30-LO also mends shoes, raincoats. boota

e teatnee oo, MEND the HOLE for

SPREADS BN like butter. Diries
ovarmight. Flenble, ¢

Mos-
'Aatmw Won'l come
n:u_-l.mu.

| So-Lo {'¥m

POPULAR MECHANICS
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HOW TO GET INTO AVIATION=NOW

by C. S. (Casey) Jones

NO. 2 in a series of advertisements deseribing the free training and opporiuni-
ties wow available in aviation. Addressed to the thousends of men and women
who wish to prepare themselves for war service in this key industry.

Vocational and high schools
throughout the country, with
few exceptions, are now of-
fering one or more courses to
trainable and employable
persons from 18 years of age
up, under the War Industries

Training Program. Tuition is

free. Following are typical

courses:

(A) Refrarning Courses—{or
unemployed persons who
have had industrial experience of a kind which
will make it possible for them to prepare for a
new (related) job in a short time. 30 to 40 hours
of training per week.

{B) Refresher Courses—for unemployed persons. 30
to 40 hours per week.

(C) Pre-Employment Courses—for unemployed be-
ginners. 30 to 40 hours per week.

(D) Supplementary Courses—for employed persons
in war industries to train for better jobs. 6 to 10
hours per weel.

(E) Conversion Courses—for employed persons who
wish to get into war industry. 15 hours of train-
ing per week,

Courses in afrcraff maintenance include Aircraft

Engines, Aviation Mechanics, Aircraft Instruments,

Courses in the building of aireraft 1include: Sheet

Metal Work, Riveting and Assembling, Final Air-

frame Assembly, Mock-up, Layout and Inspection.
Many or most of the courses are open to both

men and women. Any person of 18 years up, who is
trainable and employable, may enroll. For further in-
formation, apply to your nearest vocational school,
high school or local office of U. 8. Employment

Service. --f ._S

Ot

President

ACADEMY OF AERONAUTICS, La Guardia Field, N. ¥. C.
CASEY JONES SCHOOL OF AERONAUTICS, Newark, N. .
Enginecring and Design courses still open for private enroll-
ment to qualified applicants. Mechanics courses devoted
exclusively to military and government contract traiming,

Training the Key Men of Tomorrow in Aviation

BRUSH PLATING OUTFITS

™ for auteparts, refleciors, faucets, bicycles, .
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GREER SHOP TRAINING

Dept. 213, 2024 &, Walaih Awe,, Chicage. 1L

LEARN A BIG PAY TRADE
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% GET ON“UNCLE SAM'S” PAYROLL *

Victory Program Bringing Thousands of Appointments

$1260 TO $2100 FIRST YEAR

Railway Postal Clerks—Mail Carriers—Mail
Clerks — Stenographers — Typistis—Border

FRAMNKLIN INST., Dept. T-104, Rochester, M. ¥.

b L - Gentlemen: Rush (o me, witheat charge, 32 page book with Jlst of 17, 8,
Pntrnlmenw—PDﬂ[]q"-j at 'ﬁ-ngh";g{ﬂn_ *1' Government hilg m'l'.l. positions, Advies me alse regarding salaries, hours,
D.C.—Ete. Mail Coupon immediately—  y* "ok vacatlons, ete. Tell mo how to qualify for a pesitien.

32-Page Civil Service Book—FREE ¢ jicess.
JANUARY, 1943
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BOOKS SENT FREE!

OM APPROVAL—5 VOLUMES
BRAND NEW EDITION

Only 15 minutes o doy with thess
WONDER BOOKS can prepars
ou for & good drafting job. Deaft-
ng from dlmjle stralght Unes to lm=
portant complex plans. A step at a
timal Built especially for beginners,
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Big Field « Big Demand « Big Pay
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A year's consulting sereles nowe giren fo all buyers of this
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AMERICAN TECHNICAL SOCIETY
'd'ol:.ltlonll Publishers since 1838
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don’t WORRY

Why put up with vears of
needless discomfort and
worry? Try a Brooks Auto-
matic Air Cushion. This
marvelous appliance per-
mits the opening to close,
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
Mever sold in stores. Beware of imitations. Write for
Free Book on Rupture, no-risk trial order plan, and
proof of results. All correspondence confidential,
lHHﬂH! EUHIFI.HT 153 B State 5t., Marshall, Hl:il.

PLAYS B

150% Ridus Aws Ewarniabon, 1L

MONEY IN RABBITS —CAVIES
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The bestmoney con buy—our
134 employees wear 174 ap-

plinnees. Write us your needs. \
Mpts. Arlificia ILimb Co. A06-Gih Ave 5,

Serve Your Country as
TECHNICIAN

in Vital War Industries
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With the
United
States
at

I Am Ready to
HELP YOU
Help
WIN THE WAR

o A

EASY TO LEARN
AT HOME!

Turn those precious hours
you may be idling away
around the house into price-
less Enowledge which will

zerve you all your life.

JANUARY, 1943

‘WHAT ARE

YOU

You're a good loyal American: you want to do your part!
All of us can't be soldiers, or sailors, or air pilots, but we
can serve. One way to do it is to master a trade or vocation
which will help win the war and at the same time prepare
you for a good position after the war is over.

CRIME IS AN ENEMY

Training which enables you to thwart crime within our own
borders will help to win the war with the Japs and other
foreign foes. You'll get such training through the I.A.S.
Course in Finger Printing and other Crime Detection Meth-
ods, and you can Jearn right at home, in spare time, at small
cost.

For 26 years the L.A.S. has been preparing ambitious
men to fill responsible positions in Identification Bureaus
throughout America. Today over 43 per cent of all the
Mation's Identification Bureaus are run by our graduates.

Fascinating —Thrilling — Profitable

Scientific crime detection offers excellent opportunities now
« « » and the future promises even greater possibilities, A
recent Gallup poll shows that 609 of America’s population
wants every one in the U.S. to be finger printed right now.
Hundreds of Defense Plants are now finger printing em-
ployees. The potential value of finger print training grows
day by day.

NOW’'S THE TIME TO START

Now ... when the demand for our graduates is greater than
ever before . . . when new Bureaus and MNational Defense
are finding need of more and more trained finger print
experts . . . makes the present time the ideal time to get
into this pleasant, profitable, thrilling work.

INSTITUTE OF APPLIED SCIENCE
1920 Sunnyside Ave. Dept. 1351 Chicago, Il

FREE "Bl-llgnlilﬂglj 8 Send For This Great Book Now
Gives the case histories of famous crimes INSTITUTE OF APPLIED SCIENCE

and how they were solved by experts.
This book has been an “eye-opener” to
thousands. It told them how they could
prepare themselves at small cost and in
ghort time to fill good-pay, responsible
positions in Identification Work., Send
for it FREE today, stating age.

This May Be Your Opportunity for
HELPING TO WIN THE WAR!!

1920 Sunnyside Ave., Dept. 1351, Chicago, llk.

{Literature sent only to persons stating age.)

Hame. . Pans e g s s me s es perrr b R e

‘ regarding cost and terms.

Address E e T T T e sEassaw

/GOING TO DO TO

Gentlemen: Without obligation, send me the “Blus
Book of Crime™ and complete list of over 840 bureaus
employing I.A.S. graduates. Alsoc give me information

4TA



NOSE TURRET —
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BROWNINGS FIRING s

40 BULLETS PER SECGND//__(/.’.-,
"

FLEXIBLE
BELT TROUGH “_

BOMB
AIMER'S "
WINDOW BOME <R

SIGHT

VENTILATORS

CARTRIDIZES AMD
DISINTEGRATING
BELTS EXPELLED 4

P AND DOWN - ; TAll TURRET
WITH GUNS P _ @ WITH FOUR .303 N,

OME OF ' GUNS FIRING

DOUBLE DOORS - B0 BULLETS

REMOVED PER SECOMND

Copyright 8. W. Qlatwarthy

Hoiled in Englond os the “second greatest invention of the air war” is the hydraulically operated gun
turret which eliminates need of a fighter escort for long range bombers. Mose and tail turrets of a big
twin-engined Avre Manchester bomber shown above mount guns that can blast the enemy from the sky
with o total of 120 bullets o second. The nose turret can be swung to right or left by the gunner. Seat for
rear gunner goes up ond down with the guns. British consider their eight-gun fighters the No. 1 air invention
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This Westinghouse worker suggested an automatic compressed-oir device to lift the steel-cutting tool above
tha work while the 14-ton rotor glides bock for next cutting stroke, speeding rotor production by 40 percent

ECAUSE there is so much to do and so

little time to do it, America's “produc-
tion soldiers”"—the man at the machine,
the man in the laboratory and the man in
the engineering shop—are devising ways
and means of doing their individual jobs
faster and more efficiently, thus speeding

5 .
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the day of complete victory over the Axis.

Buggestions for simplifying production
methods and ideas for reducing the time
required for testing and assembly are
pouring in by the tens of thousands to
management executives of this nation's
war-goods plants. And.a large percentage




of these “shorteuts” to victory and peace
is being put into immediate operation,
For instance, in one plant manufactur-
ing cannon, it has been found possible to
substitute a single machine for ten ma-
chines formerly reguired to accomplish
the same work. This reduced the time on
a gun barrel operation from one and one-
quarter hours to four minutes. In an-
other plant, introduction of the broaching

-
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A few shakes of tray devised by
Bell Aircraft worker turns an-
tenna beads on end for stringing

method reduced the time
for rifling the barrel of an
automatic cannon from
three hours and 25 min-
utes to 30 minutes,

A 62-year-old “pro-
duction soldier’s” idea for
doing his job 40 percent
faster earned for him the
largest award presented
by Westinghouse Electric
and Manufacturing Com-
pany for more than 2,000
employe suggestions ac-
cepted in 1941 at the East
Pittsburgh works. This idea resulted in
the development of an automatic tool lift
for machining rotors—essential parts of
electric generators which are needed to
meet the expanded power requirements of
the nation. Not only does this machine in-
creaze rotor production by 40 percent, but
it eliminates tool breakage.

An assembly fixture, designed in spare
time by another “production soldier” and
manufactured from scrap materials, has
raised the output of certain parts for army

It took one maon's full time to operate spindle of
drill press {(left)]. He suggested weights on handles
to pull toel into work; now he can work two spindles

Metal yoke, below, rigged by General Eleciric man
halves time for making bearing rings for warships.
One boring mill does work of two mills and a lathe

) . . POPULAR MECHANICS
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tank fire extinguishers
from 100 to 400 parts per
eight-hour working shift
at Walter Kidde and
Company. Another
worker devised a scrap
steel device that increases
the output of another part
by 25 percent, speeding
the production of extin-
guishers used in aircraft.

These are only two of
the many tangible results
of a work-simplification
program in operation at
the Kidde plants. The
basis of work simplifica-
tion is the fact that the
man on the job often
knows more about im-
proving that particular job than a
highly trained engineer. Under the
Kidde program, the men at the ma-
chines work out their own ideas and
present them as accomplished facts.
The starting point is the foreman or
group leader. Regular classes are
held for these men to acquaint them
with the principles of motion study,
expressed in simple shop language
rather than engineering terms. In
these classes, the men are given as-
sistance in working out their own
ideas. In addition, a machine shop
completely equipped with hand and
power tools has been provided for the
employes so they may develop their
own devices. Not only is each man
given full eredit for every suggestion
he makes, under the theory that a
stolen idea is the worst form of sabo-
tage, but in addition, the individual
worker iz encouraged to give credit
to those who have helped him de-
velop his idea.

At Bell Aireraft Company is a ma-
chine that spits out some 400,000 riv-
ets per day from spools of alloy wire
—a highly wvaluable invention be-
cause Airacobra, the cannon-carry-
ing pursuit plane, requires thousands
of rivets. The brain child of a Bell
employe, this machine meets the need
for egquipment capable of extremely
accurate production of flush-type
rivets. This same “idea man" is re-
sponsible for the pantograph router,
which quickly and cheaply cuts out

JANUARY, 1943

Instead of sawing off a pisce for micraseopic analysis, o
tubular drill bores cut o sample from tip of 50-ton crane

By installing a loading arbar, several pieces can now be
loaded on centerless grinder, vastly increasing production




This mon made his job of remowve
ing o burr from bushing of con-
necting rod easier and at the
» same time got better results, by
wsing o ball coverad with emery
paper, turning it with a bit broce

complicated parts from
raw aluminum stock at a
rate of as many as a dozen
at a time.

Bell encourages em-
ployves to translate prac-

& tical ideas into usable
’ manufacturing methods,
2 having set up an organiza-

tion which protects the
employes against theft of
inventions. Rather than
have an employe submit
an idea for an improve-
ment while it is still neb=
ulous, he is encouraged to
consider carefully the pri-
mary purpose of his in-
vention, to determine
whether it represents a
definite improvement over

4

existing practices and to decide
how it can be made most econom-
ically and used efficiently. Once
an invention has been developed to
this point, a diselosure is made, us-
ing a standard form, with sketches
or drawings attached. Once prop-
erly dated and signed by the in-
ventor, it comes before the special
organization, a Patent Board., If
the board’s decision is favorable,
the invention is assigned to the
company and the inventor receives
cash awards, plus a share in royal-
ties received by the company from
outside manufacture or use of the
device,

More than 40,000 suggestions for
speeding or improving war goods
production came from General
Electric employes in 1941, with
more than 12,000 proving worthy of
acceptance. In line with its reward
program for encouragement of em-
ployes, the company paid close to
$100,000 for the suggestions adopt-
ed. One worker won a substantial
reward for an improvement in cali-
brating radio transmitters, another
cut in half the time required for a
gtep in the manufacture
of bearings and bearing
rings for battleships,
while a third made it pos-
sible to save thousands of
pounds of a special steel
by suggesting a way to
cut it in etrips % of an
inch narrower. Marine
turbine work has been
speeded up through a
worker's idea for elimi-
nating the need of special
tools at one point. The
copper and also the paper
insulation are salvaged
from old coils when the
wire is drawn through a
die devised by a General
Electric employe.

At the request of the
War Production Board,

{Continued to page 17&)

To avoid twisting stroins, balts
for turbines are tightened with
aid of 110-volt electric heaters
that lengthen bolt enough #o
give the nut an additional turn

POPULAR MECHANICS
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One-Ton “Block Buster” Tested by U S. ?Arrgly

in midair by
the photographer, the
“hlock buster” looks —
small and innocent com-

pored with Army bomber

“Stopped”

But more formidable is a
cloze-up picture of the
deadly 2,000 pounder
riding an electric winch
through I'he:L bemb bay

Hydraulic Extractor Pulls Rails From C1t1,r s Pavement \2_

Tearing up abandoned
trolley tracks in the scrap
metal drive is a fast op-
eration for a hydraulic
rail puller recently put
into use, It does the work
with minimum disturb-
ance and damage to sur-
rounding pavement. The
machine includes large
iron beams running par-
allel to the tracks which
lift the rails while alse
pressing downward to
keep from dragging up
too much of the adjacent
pavement. It is said that
the extractor can rip out
a lineal mile of track per
day from asphalt, and
2,500 feet from cement.

JANUARY, 1943
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aer ml ]mmhf-‘: that 'u.']i] de-
molish an entire eity
block were tested recent-
ly at the Army Qrdnance
Provi round near
Aberdeen, Md. The new
“block buster,” designed
by ordnance engineers, is
lifted into the bomber by
an electric winch, Army
cameramen who photo-
graphed the tests con-
ducted by the Army Air
Corps had to stay a mile
from the homb's target
for safety,

Hydraulic lifters rais I:-lr.fm. to uproot tracks from eury'l pawd thnh
M‘ a “W
5
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.~ nected directly to the chains by
» special bearing links,

@

' < frame. A “gear shift” lever raises

At g

ighter’s Rocket-évun‘f Snarls Plane in Wires

/J .'r f_,:.:? i

These rocket projectors send aloft parachutes from which wires dangle to ensnare enemy planes

It is no longer a secret that the British
Admiralty has armed its merchant ships
with rocket apparatus which has proved
one of the most successful defense weapons
against attacking planes. These guns pro-
j_-:!r:t rockets which carry high into the air

long wires suspended from a parachute.
As the chute drifts slowly down, the wires
offer a grave menace o the enemy planes.
The diving pilot is kept high or forced 1o
swerve and miss his aim, frequently drop-
ping his bombs wide of the freighter.

“Glider” Bike Reduces Pedaling 'Wlth Du'll Chain Drive

You can glide more than half the
time while riding a bicycle built
with a dual drive instead of the
old style crank, according to its
New Orleans inventors. The hi-
cycle has a crank arm and chain
on each side with the arms con-

The links
pass completely around the
sprockets on each stroke. The
pedals are attached to sliding
sleeves over levers fastened to the

and lowers the pedals to shorten
or lengthen the strokes. The bicy-
cle has a 55-inch wheel base and
the seat is only 26 inches high.

EW_W
M

s
MM

".a

Dual chains driven by two levers apply continuous overlapping

- power, giving almost equal farce the full length of sach stroke
M \@ : SPZPULA‘R MECHANICS
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By Harris Cg“ingwgbd under “selective service” far war needs.

’ 2z Below, section of wood culvert designed
Chief Forester, Notional Lumber Manufacturers’ Associotion to release metal for U. 5. war production

TREES are America’s greatest crop. They cover
one-ihird of the nation. Unlike other natural
regourees, our vast timber reserve is constantly
being renewed because many new seedlings spring
up when one old and over-ripe tree is harvested.

It's fortunate that this is the case, because trees,
too, are being called for “selective service.” Under
approved modern logging methods only those trees
which have reached maturity and might soon start
to decay are havvested. This prevents waste and
makes room for a new timber crop.

There are plenty of trees today—and there will

Installing wood cul-
wvert made of inter= <
locking sections re=
quiring no precious
metal. This culvert

is buwilt to support S
thousands of pounds

_ L ALY 3 4ogpapeli
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Inspecting airplane section made of wood and plastic vsed in con-
struction of both combat planes and “flying boxcars” to sove metal

be plenty tomorrow—hecause nature is be-
ing aided by the forest produets industries,
The men who supply our fighting men with
wood to help win the war have as their
objective a program of conservation which
will insure abundant wood for all time,
Without wood to take its place for hun-
dreds of purposzes, America would not have
metal enough to win this war, One single
army order called on wood to save 275,000

tons of steel a year—enough
to build 30 large cargo ships.
That particular saving comes
from building military truck
bodies of wood. The develop-
ment of wood lamination and
weatherproof plywood makes
this possible.

Commercial truckers are
taking a leaf out of the same
book, Many are rebuilding
van bodies with plywood in
order to save weight and in-
crease their pay loads. Vans
which weighed 10,400 pounds
with steel bodies weigh 7,025
pounds with bodies of ply-
wood., This helps solve the
transportation problem and
the old steel bodies help re-
lieve the scrap metal shortage,

An initial army order for a quarter of a
million specially designed demountable
wood beds marked replacement of folding
steel cots formerly specified. This saved
steel enough to lay 376 miles of railroad. It
was the first of what will be a continuing
series of similar orders. Folding wood chairs
are replacing the steel chairs in army use,

The army's new wood beds are more
versatile than the steel cots. The cots

Erecting o prefabricoted house for @ defense worker takes only o fow hours with full-wall
plywoed panels containing windows and doers installed at the factory—a boon to war housing
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could be used only as sin-
gle beds. The new de-
mountable wood beds can
be used either singly or
locked together as dou-
ble-deckers, saving floor
space, without the use of
metal for straps or bolts.
Their construction is so
simple any home wood-
worker can make similar
beds for his own use.
The army has already
listed more than 400 items
of military supply for
which wood must be used
instead of metal The
navy's list is almost as
long. The War Produc-
tion Board has stopped
the use of metal for more
than 700 civilian prod-
ucts. Upwards of 100 of
these are hardware.
When the war is over,
lessons on the use of wood
learned during the emer-
gency will be turned to
the needs of civilian in-
dustry. Many are serving
certain industries al-
ready. Consider one of
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Inspecting wood meodel of Lib-
erty carge ship which hos fir
plywood interier fittings to re-
duee weight ond sove time in
building thesa wital freighters

Left, secret of strength in the
Douglas fir plywood is cross-
bunding n'F Ertl-lﬂ in alternate
loyers which are held together
with synthetic resin adhesives

Launching wooden pontoon, be-
low, for emergency bridge te be
vsed in case the regular span is
dl;l-:.trl)'pm:'. .ﬂrm? enginzer!. cauld
make use of similar pontoons




Interting wood piles in huge “tube’ for loboratory test which
will determine resistance ta weather—foe of wood or metal

the most inconsequential—toys, Or is it
true that toys are unimportant? They do

*not help directly to win the war, but they
do boost the morale of the nation’s chil-
dren. Parents worry if their children are
not happy. This dims their war ardor. War
or no war, children must not be forgotten
by Santa Claus.

Two vears ago the manufacture of wood
toys was in the doldrums. Steel toys held
most of the business. Even most dolls were
made of what are now
critical materials,

The day after Pearl
Harbor many toy makers
turned their designers
loose on wood, From their
drafting boards have
come everything from
wooden toy soldiers, sail-
ors, nurses, and WAAC's,
to wvelocipedes and chil-
dren's bicycles. Many of
the bikes do not have so
much as a bolt or screw
of metal. The army, by
the way, is testing nuts,

Life wos never like this for the
Three Little Pigs—a prefabricat-

ed heg house of fir plywood
10

bolts and washers made of wood.
Model munitions factories for
war workers' children, toy can-
tonments, ships, tanks, trains,
jeeps, motorized guns, and air-
planes are made of solid wood,
plywood, or wood plastic. Woad
will give children this year a wide
selection of games and toys. In
many communities hobbyists with
home workshops are turning out
wood toys for local sale. Thou-
sands of parents are finding relax-
ation and satisfaction in making
their own children’s toys.
Waterproof and weatherproof
plywood was invenied and proved
just in time for this war. Plywood
airplanes arve far past the labora-
tory stage. At least 153 American
manufacturers are making them,
Both the army and navy have ply-
wood trainer planes. Plywood
combat planes are in action in Eu-
rope. The Italians have four types
of plywood bombers. One of the
Russians' best fighters has ply-
wood tail and wings, Plywood will not
splinter in a erash or “fAower™ when hit by
bullets. It is not subject to the fatigue
which plagues metal near welds, because
plywood does not have to be welded.
Reszin-bonded plywood can be “cooked”
under steam pressure around a form to any
shape desired. The process finished, it is
rigid as steel.
The so-called “plastic” airplanes are not
made of plastics. They are made of resin-
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bonded weatherproof plywood.
Development of plywood combat
planes in this country and Eng-
land is a military secret. Produc-
tion of plywood transport planes
for our army is not. Curtiss-
Wright is making them in Louis-
ville. They will carry either sup-
plies or men.

These “flying boxcars” have g
greater wingspread than the old
commercial “skyliners,” and are
faster than metal planes. Plywood
airplane “skins” do not have to be
riveted, and they do not “ripple”
at high speed. Both circumstances
reduce air resistance.

Other gpecial gqualities of the
new waterproof plywood, made

OfF to scheel on bikes made of wood

except for metal fitlings and tires,

Below, fan blade for cooling tower
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use of by the airplane designers,
recommend its adoption by other
manufacturers. It is a poor con-
ductor of heat and sound. It is
stronger than steel of the same
weight. - It resists oil and water
better than does metal. It is more
flameproof than dural. It can be
painted like any other wood, or
left in its natural wood grain.

These are among the reasons
both navy and army are making
thousands of plywood boats for
auxiliary combat use, from the
“mosquito boats" that made his-
tory at Bataan to pontoons for the
engineers. Plywood boats aver-
age a third lighter and a third
stronger than boats of the same
size made of metal. The builders
say, they can “turn them out like
popcorn,”

The reason this is possible is
twofold. There is a large reservoir

This portable first-nid chest is so light
a soldier can carry it easily on his back
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of experienced woodworking labor and
there is an abundant supply of this vital
raw material. That's because modern for-
est management aims to put America's for-
est acres on a sustained-yield basis which
will result in trees growing as fast as we
need them.

Not all the navy’s wood auxiliary boats
are made of plywood. Mine sweepers build-
ing in Cleveland wyards are made of the
same sturdy white cak as that which built
the ships with which Perry won the Battle
of Lake Erie. Timber for the keels and
hulls of these mine sweepers is cut within
60 miles of the Cleveland boatyards.

Bathtub and kitchen-sink manufactur-
ers are now denied iron. Some are already
turning to waterproof plywood, molded to

12

e ry pump” for extinguishing bembs,
smnll 'HI'H or watering garden uses no critical metal

shape. Shower-bath cabinets of that mate-
rial are also in production. Any house-
holder with a little skill and a set of joiner's
tools can make his own. Plywood sheets
are worked like any other wood, Kitchen
sink drainboards, cupboards and cabinets,
are made of the same material. A thousand
new refrigerator cars made for the Pacific
Fruit Express Company are lined with ply-
wood., Refrigerator manufacturers have
taken note. Frozen-food lockers are made
of the resin-bonded wood.

Tobacco hogsheads used to be made of
vak staves. Army and navy needs have
made such hardwood a strategic material.
Now Douglas fir plywood makes barrels of
every size from keg to cask. But coopers
throughout the country have leaped back
to action using nonstrategic stave woods.
A Massachusetts manufacturer is making
waterproof wooden pails. If in-
cendiary bombs should strike your
house, you can pump water out of
such a pail, with a wooden stirrup
pump. Blackout panels are made
from plywood, or from lightproof
paper made for that purpose.

The ban on metal containers has

Laft, these crotes look like dog kennels
but they‘re vsed to ship big radie tubes.

Below, testing durobility of wood pock-
ing box in revolving drum; it possed test
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turned packaging over to raw wood and
plywood, paper, glass, and plastics. Both
safe and sturdy packaging and light and
compact packaging for the nation’s sup-
plies is one of wood's greatest wartime
roles. Every ounce and every inch that
can be saved in shipping weight and bulk
means so many more supplies can go to the
front. Every pound of metal that can be
saved means that much more munitions.
New wood packages range all the way
from shipping crates for high power radio
transmission tubes, resembling kennels
with peaked roofs and windows for inspec-
tion in transit, to “cans” made of several
pliezs of paper and plastie film laminated
together, This material ean be made into
tin-can shape, square hoxes, or bags, de-
pending on what it is to package. Fiber
and paper boards are also being put to new
uses, Specially treated papers protect par-
ticular products. Immensely heavy paper
bags replace burlap. These paper products
and many others are all made from wood.
Bottlers are hard put to find bottle caps.
Even ketchup may soon be put up in col-
lapsible tubes, like toothpaste. Most of the
tubes will be made of pliable plasties.
FPlastics are made of cellulose and lignin.

(Continved to page 177)
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Sailor Wears Fﬂul-%ﬁﬁ%

Sailors convoying supplies*to our fight-
ing forces in all corners of the earth wear
“weather armor™ as they watch for sur-
prise attacks from enemy submarines. An
innovation used in the far north is the
foul-weather mask covering all the face
except for slits at the eyes, nose and mouth,
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‘Umbrella’ Tail on Bomber

Brakes Speed of Dive,

As bomber noses inte dive, top, “umbrella” broke
starts opening. At end of the dive it is open fully

In the new German Dornier Do. 217E
all-purpose bomber, air-brake flaps have
been built into a tail extension, in addition
to the customary brake flaps under the
wings. This installation adds dive bomb-
ing to its other achievements which include
precision bombing, torpedoing and mine
laying. Parallel with the tail while in level
flight, the four flaps are spread outward
like an opening umbrella as the ship starts
downward, exerting their full braking
power at the lowest point of a dive. Imme-
diately upon leveling off, the brake flaps
are closed to their original position where
they do not retard the flight. If necessary
the pilot can release and cast off the entire
dive-brake assembly.

. 13
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[JOW wolid youTike to be
radio operator on a battle-

el 2 ship, receiving confidential ecode
E A Rs messages and transmitting battle

orders?

: The job is a thrilling one but
Mﬂ F L E E T vou couldn't hold it down unless
vou had 60 hands and 30 pairs of

ears, It talees 30 operators to stand
watch on a battlewagon and the
whole radio department com-
prises more than 100 men,

Down in the “radio central” be-
low the armored deck there may
be a dozen men guarding a multi-
tude of cirvcuits. They listen in on
808 frequencies, ship-to-ship
phone cireuits, and aireraft and
tactical wavelengths. One man
stands watch on a wavelength
Washington may use. Another
radioman is on the bridge., He lis-
tens in on taclical messages and
relavs them by word of mouth to
the officers, valuable seconds be-
fore the same messages, typewrit=
ten, come up from radio central by
prneumatic tube,

Communication is vital in war-
fare and yet the messages must be
withheld from the enemy. All
communication is by flag or
searchlight blinker when ships are
within visual range. Radio silence

T At a neval troining station a radio student learns to use
the "walkie-talkie” he may carry in small beat landings

4= Radiemen are also expert wigwaggers. Most ship-to-ship
signaling is by flag or light when ships are in visual range

Below, troinees study wiring of @ warship's transmission
panel. They must be able to service as well as operate it
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is preserved practically at all times and
no ship gives away ils position even by
a short acknowledgment when a mes-
sage is broadeast to it

Taoday the navy's radiomen are as im-
portant in fighting a battle as the men
who point and fire the big guns. Opera-
tors are needed by the thousands,

Communication is only one of the jobs
of the sea-going brasspounders. Among
their duties are the maintenance and
operation of rew secrel devices. Without

{(Continued to poge 165)
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The “ears” of the fleet are alsa eyes. Radio operators
handle visual signals as well oz oudible; here they are
handling message flags in and out of the flag locker

An instructor explains the
operation of the rodio direc-
tion finder. Thizs eguipment
is far simpler than the com=
Pli:nhﬂ:T direction finders ae=
tually vsed on o war vessel

Learning to send and receive
code is the easy half of it
The noval students must alse
become expert at building up
the rodio sets ond repaoiring
them speedily in emergencios
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Converted Carrier Serves as a Rescue Vessel

i ' r. "h’) /006

The converted aircraft carrier, the U.5.5
Charger, obeve, was onee o freighter shut-
tling carge on a routing run. It now plays a
dromatic rale with the fleet, rescwing men and
plones, perhaps serving on convoy duty. Anti-
aircraft weopons bristle olang its decks which
boast full complement of three-inch guns

Inspecting ond packing porochutes in on cir-conditioned
room on the Charger is one of scores of duties on this
floating airfield. Ship deportments include novigation,
gunnery, engineering, construction, medical, supply and
the all-important air division. Services provided for
men range from surgery room to o modern seda fountain

Hoisting seaplone oboard converted corrier
with derrick, above, in rehearsal to retrieve
craft cotopulted from baottleship or cruiser,
Plones projected by catapult from freighters
in convoy cowld also be rescued in this way,
Left, o signal officer on the flight deck of
the Charger signals pilot: “Prepare to lond”
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Hydrogen En

A A Fse 24
gine Replaces Battery in .BJ

Artist's sketch with various ports of sub labeled indicates revelutionary dwngu in German boats

Capture of a German U-boat has re-
vealed one of the secrets of their improved
maneuverability—a hydrogen-oxygen en-
gine that operates submerged. This elimi-
nates the heavy electric motors and hat-
teries that account for about one-sixth of
a submarine’s weight. The single, modified
Diesel engine burns oil on the surface and
a mixture of hydrogen and oxygen for un-
derwater running. Ordinarily, submarines
use oil-burning Diesels on the surface and
electric motors under water. The reduc-

tion of tonnage affords greater speed for
crash diving, increases the torpedo load and’
extends cruising range. Due to its sturdy

construction, the sub can submerge to -

nearly 600 feet—about 300 feet beyond the
reach of depth charges. It has smaller

tubes than former undersea craft, allowing -

the use of a standardized torpedo also made
for motor torpedo boats and planes. An-
other feature iz retractable deck guns
which enable the subs to open fire a few
moments after surfacing.

Wagon Wheels on Delivery Truck Save %bber Tires
rims. These trucks, opera mg'? 1.52 down-

As a start in eliminating the use of rub-

fber tires on their delivery trucks, a Chicago

newspaper has removed the rear auto
wheels and replaced them with wagon
wheels having wooden spokes and iron

JANUARY, 1043

town district, are equipped with governors
that prevent speeds greater than 11 miles
an hour. The rear axle iz left intact, the
wooden wheels being borne by an extra
axle which is driven by a
chain operating between
sprockets on the original
and the special axle.
Eventually the front
wheels of the trucks also
will be replaced by simi-
lar wagon wheels.

QA shot from a 16-inch
gun returns 120 pounds of
nitrogen ha-:rk into the air
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Bomber “Equaluer” Spurts Twm Death’Threat

Twin machine guns pointing from bomber's “Equalizer” write the finish of fighters coming too dose

So they will be more than a match for
' the Axis fighters, aerial gunners of the T. S,
Army Air Corps, training at an Army gun-
nery school in Texas, learn every known
trick of attack and defense. Snug in one of

the death-dealing aerial gun turrets, which
is given the pet name of “Equalizer,” a
gunner at the school shows what his posi-
tion will be on one of the big planes as he
fights his foe with twin machine guns.

117-Seat Bus Has Pivoting “Nose” Driverk)Fzznrg Trailer *

One hundred and seventeen passengers
are carried in a bus of revolutionary design
with the motor in-a four-wheel tractor on

5F|-I'ITH. FE TH-ﬂ'l'

Lwayy

Pivoted tractor under front of big bus makes sharp turns possible high & ]me:r
Y Ui B o

the frant. The tracter, which op‘éré:‘.es ona
pivot enabling sharp turns comprises the
lower front unit of the bus and is locked

to the body with a device that »
assures instantaneous eontrol.
The driver operates the trac-
tor from within the passenger -
compartment. Designed as a
war emergency vehicle, the
tractor-trailer bus is made
mostly of wood in order to
conserve critical materials.
Ten tires are used on the bus,

and it can carry more passen-

gers per tire than the mreru,ge
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“US. Navy photo
The bosn's mate signals o navy dive bomber 1o prepare for the takeoff from the flight deck of a carrier

AST or west from the United States,

it iz less than 24 hours by air to the
battlefronts of this world-wide war. In
some cases airplanes that left our shores
one day have taken part in raids against
the enemy on the next.

Wherever they meet the enemy—and
there is hardly a neutral area left in the
world—Yankee pilots and planes are tak-
ing their opponents by surprise. Twenty-
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seven Jap “Zero” fighters thought they had
an easy job when they sighted one Amer-
ican “Flying Fortress” north of Australia
early last year. But every Jap that at-
tacked the bomber ran into a stream of
bullets, Twelve of the Japs were shot down
before the rest quit. The bomber flew on.

The saga of the Flying Tigers is another
story of what Americans are doing. This
American Volunteer Group was battling
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the Japs before the United States entered
the war, They flew obsolete P-40 pursuits
against enemy aireraft that could outfly
and outclimb them, yet by official count
they destroved 34 Jap airplanes for every
P-40 shot down, and got 97 Jap pilots for
every American lost in combat. On one
mission they knocked down 20 Jap bomb-
ers long before the bombing target was

reached; on another, 18 Flving Tizers
knocked down 19 Jap fighters with nothing

I:quului medium bombers—a tﬂln ulul alse b,r ﬂu Bnh:h—'.lhp out ocross the :hr in fnm:l!mn ﬂlgﬁi

in return except a few bullet holez in the
wing of one plane. In China and Burma the
American volunteers have destroyed 552
enemy planes. Part of the secret of their
success is the shrewdness of their com-
mander, Gen. Claire L. Chennault, who
taught them the weaknesses of Japanese
air fighting tactics. Today the A V.G. has
been induected into the army air corps and
is still in action abroad.

American airplanes are operating over
Europe, Asia and Africa.
In the factories where
4,000 or more planes per
month are being pro-
duced, army ground me-
chanics are being turned
into specialists and after
graduation are sent to
[celand or Greenland,
Australia or India. Thus,
no matter to what front
contingents of bombers or
fighters are to be sent,
trained men will be avail-
able to service and repair

Loanded with heavy “eggs,” dive
bembers warm up for the take-
off on o deck slippery with rain

POPULAR MECHANICS



The pilot of o P-38 night inter-
ceptor arrives just as the fuel-
ing of the Lockheed is completed

them. Already the mass
delivery of big bombing
planes over the oceans
has become common-
place. Augmenting the
work of the army ground
crews is a corps of civil-
ian specialists, factory
trained, who advise and
instruct the ground forces
at the camouflaged front-
line fields.

Air operations are on
such a vast scale that air-
borne supply is impera-
tive. The army has ex-
panded its own air trans-
port service to a point
where it exceeds by 10
times the operations of all
the world's civil air lines
before the war. The
standard transport is the
Douglas C-54, with a
weight=-carrying capacity
of an ordinary box car.
Tanks or guns that are
too large to get into the
cabin can be suspended
under the fuselage for
aerial delivery. Groups of
such planes are capable of
moving an entire army
division, complete with
eguipment, across an
ocean. Budd Manufac-
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Lloading spare aircraft ports en & Douglas
corgo carrier that will ferry them ocross
the acean to a U. 5. army air basa. Below,
airport guards stand by Douglas freighter
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The bright tube on nose of this
navy fighter plane’s machine
gun conceals powder flushes

0. & Navy photo

turing Company, for in-
stance, is preparing to
produce huge air
freighters that are made
entirely of stainless
steel. Steel airplanes, it
is estimated, can be built
in half the time now re-
guired, and the con-
struetion will be as light
as aluminum.

“Good old 315" a
DC-2 that was retired
from transcontinental
alr line service after two
million miles of use in
eight vears, is repre-
sentative of a group of
veteran transports that
might be called the
tramp ships of the air.
Carrying ammunition
and food to desert troops
in Libya, evacuating
wounded from Irag, and
hopping military per-
sonnel across Africa
have been some of their
duties. They operate
day and night out of
makeshift fields, 1ift
loads that are over-

Safe bock in England, the pilet
of o Lockheed Hudson in:pq:l‘l
hole torn by antiaireraft shell

As the pilot of a Lockhoed P-38
climbs out, @ mechanic climbs
aboard to check the plane over
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At a newly established island base in the South Pacific, navy aircraft mechanics assemble a new seaplane

weight by up to a ton, and keep on going.
These veterans aren't worn out yet al-
though many ecarry the marks of their
gservice, 0Old 315, for instance, has 200
patches that cover bullet holes she got in
a ground-strafing in Irag, and still has the
marks on her port en-
gine cowling that she
received when one me-
chanie and some native
help had to fit a new en-
gine on her after a
forced landing brought
her down on an African
beach. The beach was a
good emergency landing
field, but it was too soft
for a takeofi, s0 a run-
way 1,200 feet long was
built of bamboo, then
covered with packed
sand, so the repaired
airplane could get into
the air,

Meanwhile the do-

A navy ordnonce maon sets the
fuse of @ bamb attached to the
wing of o big patrol seaplane
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mestic air lines have turned many of their
passenger transports into cargo carriers to
back up the overseas service. These planes
are carrying blood plasma and vital mili-
tary supplies to our bases in the Caribbean
and in other areas. Thirty planes in one




flight recently made a
cargo haul to Greenland,
then returned for more
loads. When an army post
in Alaska needed several
10,000 -gallon gasoline
tanks and some four-ton
gasoline trucks, the tanks
and trucks were cut into
pieces with acetylene
torches and loaded aboard
the transports, then flown
to Alaska where mechan-
ies welded them back to-
gether, as good as new,
The new fighting planes
that are coming from
American production
lines are among the best
in the world and yet no
designs are “frozen” to
achieve greater produc-
tion. Instead, while a
better plane is being de-
signed and tested, we
erect a new factory to
build it, Not until the new
assembly line iz in pro-
duection is the older model
dropped in other plants.

Tail and belly guns peint
menacingly from the Boe-
ing “Flying Fortress,"” now
in action aver Germany
and the South Pacific

Pointing straight for its
target, right, is o Doug-
las-built dive bomber of
the army air corps, Motice
its parforated wing flops

Wings of this carrier plone are
folded for storage below deck

l
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Thirty-caliber ammu-
nition, the same that is
used in a soldier's rifle,
was the standard airplane
machine-gun bullet when
the war began. But one
machine gun did little
damage, so engineers be-
gan to mount as many as
eight synchronized ma-
chine guns, all firing at
once, on fighter planes.
The answer to this was
protective armor, neu-
tralizing the 30-caliber
bullets. Now many types
of fighters are eqguipped
with .50-caliber machine
guns as well as guns that
fire explosive bullets of
the 20-millimeter size.

On the other hand, our
own bombers are the bat-
tleships of the air, and,
like battleships, can suf-
fer heavy damage and still carry on. One
R.AF. pilot, who had flown an American
bomber on a raid over Germany, reported:
“Explosive bullets ripped past the armor
plating of the gunner's cockpit. The star-
board engine was holed in eight or nine
places but didn't even cough. The port
aileron cable was shot away and the tail

Members of ecrew troin in altitude chomber before flying at high altitude

badly damaged. The starboard outer tank
was pierced by bullets but the self-sealing
apparatus worked immediately.” After
bringing this plane home safely the same
pilot, five dawys later, was over Calais in
another raid. This time a heavy antiair-
craft shell burst below his Douglas, splin-
ters of the shell hitting both engines, both

Mavy scout flies over Jup island base during bombardment in which ships and shere installations were destroyed
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The "mother"” ship with its brood of planes on deck, lined up
for the takeoff, is photographed from a plane that has just left
the deck. Below, troops laden with full equipment for action
climb inte cobin of one of the new Douglos troop corriers

26

flaps, and the rudder controls. A
piece of shell the size of an epgg
tore its way through the radio ap-
paratus. In all the plane received
20 hits. The rudder was useless
but in spite of this the pilot again
brought his plane home, using the
engines for control. Bomber crews
are wearing steel helmets today, to
protect themselves from possible
injury from antiaireraft shells
that may burst above the planes.

The Lockh Hudson is an-
other bomber that has proved it
can complete its mission in spite of
battle damage. They serve as rec-
onnaissance planes, in sub hunt-
ing, and have even been used in
dog fights as well as for bom-
bardment. Hudsons have returned
with the nose shot away, a wing
tip and aileron torn off, or with an
engine and propeller missing.

Americans, British, Germans
and Japs have all learned that the
airplane is the supreme weapon in
this war. Today, with production
lines and training in high gear, the
United States is rapidly becom-
ing supreme in the air.
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Emergenc&’ Gas Mask Is Pad of Bakmg Soda

If standard gas masks
are unavailable in a war-
threatened area, a hame-
made mask pmp-r:ns% by
Dy, Eearney Sauer, gas
authority for the Los An-
geles civilian defense
corps may serve in an
emergency. The mask is
made from a piece of bed
sheeting and baking soda
which will protect the
eyes and lungs against all
known war gases, includ-
ing mustard and lewisite.
Cut a piece of cloth to 12
by 24 inches and sprinkle
the baking soda a quarter
inch thick over one-half
of its surface. Then fold
the other end over the
baking soda and pin the
edges to prevent the soda
from spilling. Next, with
pins, quilt the pad into numerous pockets
to hold the soda in place. To finish the
mask, sew the edges together with thread
and sew along all the guilting lines, after
which the pins may be removed. When it
is to be used the mask should be soaked in
water to wet the baking soda. Then hold
it tightly against the face, keeping the eyes,
nose and mouth covered, and inhaling and
exhaling through the wet soda. Since the

Tandem Run bv Washer Engine Does 25 Miles an Hou

ﬂaféy

Work of pedaling this homemode tondem is taken
over by woshing-mochine engine using little gassline
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Four steps in moking emergency gos mask.

e

Inset shows how it iz used

soda becomes contaminated when used
against gas, a mask should not be used
more than once. Usually a mask is good for
upwards of half an hour of actual use,
within which time even a heavy concen-
tration of gas would be dissipated. A bot-
tle of water should be kept where the
masks are stored. The soda is not effec-
tive against earbon monoxide or ammonia
fumes, but these are not used in warfare.

Actual or threatened 1at1c-nmg o
line, tires and bicyeles does not bother
George Vasen, of Quincy, Ill, who has
solved his transportation problem by con-
structing a tandem bicyele powered by a
discarded washing-machine engine. Sal-
vaging two cast-off bicycle frames, he
fashioned them into a tandem with the aid
of hacksaw, welding torch and pipe cutters,
After adding handlebars, saddles and tires,
and mounting the small engine, the builder
found his new wehicle can carry himself
and one passenger at 25 miles an hour, do=-
ing 50 miles on a gallon of gasoline,

[ Aninfantry division in 1918 was equipped
with machines of 3,300 horsepower; today's
armured division totals 400,000 horsepower.
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By Wayne Whittaker

MAPS FOR THE AIR AGE

|I _-:} -'_,I __:_, -:? r'l.

The giant map obove, one of the i:d{bd"l li:rg;:i.. 'was two years
in the maoking.

It is 15 feet four inches high ond 32 fest six

inches wide. Below, cutting hole in plate to change @ boundary

IT'S the airplane and not the
Nazi blitz of boundary lines
that has map-makers worried.
When the Wright brothers
made the first flight that his-
torie day at Kitty Hawk they
discovered a new world just as
Columbus did in 1492, And the
map-makers are too busy
, charting that new world of air
distances to bother about Euro-
pean boundaries smashed by
one Adolph Schicklgruber. As
far as they are concerned, Hit-
ler hasn't altered a boundary.
The official map-makers
recognize a change of boundary
only when it is fixed by treaty.
Since the beginning of World
War II, just three have been changed:
boundaries bBetween Finland and Russia,
Ecuador and Peru, Indo-China and Thai-
land. The makers of military maps, how-
ever, follow the blitz of boundaries in each
fresh edition of the newspapers.
It's a jolt to think of the world in terms
of airplane instead of flat land routes—a
world where distances are measured across
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Courtesy Rand MeNally & Company
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continents and oceans alike without regarcﬁ
to mountains, deserts or arctic wastes. Such
a world is shown on a new map that looks
like a wheel with the North Pole for a hub.
It is designed for the air age,

At first the map gives you a dizzy feeling
—like being on a perch on the North Star
directly above the pole locking down at
the earth with the southern hemisphere
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conveniently raised into view. You pick
up a piece of string to prove that this
strange map world is badly out of joint.

One end of the string is held on Tokyo,
the other on the Panama Canal This
shows the shortest route for a squadron
of bombers between these points is over
the Aleutian Islands and the western
part of the United States. Checking this
with the globe, you find that the straight
line on the new map nearly coincides
with the great circle route—the shortest
distance between two points on the
earth's surface—from Panama to Tokyo.

The map also shows that the Maine
coast is the closest point in the United
States to Africa; that the shortest route
from Seattle to Moscow passes near the
North Pole, and that bombers from Ber-
lin ean strike at the steel mills of Gary,
Ind., almost as easily as they can attack
the east coast by flying over Ieeland and
Greenland. The siring measurements
reveal that this flat map may be used
like a globe.

The pole-centered arrangement on
the map calls for a new conception of
the earth—just like an original camera
angle gives a new slant on a familiar

JANUARY, 1943

Polar projection mop, above, is made like a wheel with
Morth Pole in eenter. Black lines troce present routes
of heavy air travel. Below, sproying a globe after it
has been mounted to give it lustrous, waterproof surface
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Photographing @ mop drawing with huge comera which makes
negotive en plate gloss the exact size the printed map is to be
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The center of interest for world travelers at the Pan American
terminal in Miami is the mammeth globe, above. Below, hand-
mounting a globe by posting on individual “gores” that are
printed in flat sheets ond then cut out to moke perfect fit
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homestead. The concept of the
world with the North Pole in the
center and continents radiating
from it is as strange to us as were
the maps of the New World to
Eurcpeans after Columbus dis-
covered America.

Looking down at the air-age
map from the North Pole, you see
that 75 percent of the land areas
are north of the equator and that
the pole forms a hub for direct
aeronautical routes between the
great population centers of the
earth. The future importance of
polar routes was stressed by the
late Brig. Gen. William Mitehell in
1935 when he said:

“Whoever holds Alaska will
hold the world. Alaska is the most
central place in the world of air-
craft.”

Lindbergh, too, knew he was
flying across the center of future
air travel when he flew north to
the Orient. Russian fliers bhlazed
a trail when they flew across the
Arctic from Moscow to Califor-
nia. In the postwar world huge
stratosphere planes will shuttle
across the arctic region carrying
passengers and freight much as
commercial planes travel today
between New York and California.

The airplane pilot finds eold air
20,000 or 30,000 feet above the
earth. It is little if any colder over
the pole at this height than it is
over Chicago or Omaha. Air ex-
plorers report that the weather is
more constant over the Aretic area
and the air calmer than it is over
the temperate zones.

The Arctic Sea has been called
the “Mediterranean of the Air
Ape” harking back to 1000 B.C.
when the routes of sailing vessels
criss-crossed the Mediterranean
and the world was thought of as a
flat disk with that sea in the center.

Development of large ocean-
going sailing boats and then fast
power=driven ships called for new
conceptions of the earth, just as
air routes do today. Down through
history the making of maps has
been spurred by inventions—
rowboat, sailboat, steamboat,

POPULAR MECHANICS



train, airplane —by wars, the
search for gold, fur and jewels.
Great explorers like Marco Polo,
Magellan, Drake, Bering, Living=
stone, Amundsen, Byrd and scores
of others have kept the cartogra-
phers busy.

Ever since the world was dis-
covered to be spherical in shape,
the big job for the map-makers
has been to chart it on a flat sur-
face with a minimum of distortion,
This is accomplished by what is
called a “projection,” or grid of
lines representing latitude and
longitude.

One of the most widely used
projections was devised by a
Dutchman named Mercator in
1569. Airplanes make the Merca-
tor projection outdated because it gives a
conception of the world as a cylinder.
Bring the ends of a flat map together and
you have the cylinder. Today the airplane
makes it impossible to regard the North
Pole as the top of the map and the South

Preparing the grained surface of thin sheet of zinc for offset
printing of mop by coating it with a sensitizing solution

Pole as the bottom. The airplane places
the North Pole at the center like the hub
of a wheel with the meridians forming the
spokes.

The cartographers had to find a polar
projection for the air age. They discovered

The oir-age map which revelutionizes man’s conception of the earth is marked with airplane routes.

]
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7 270 FULES

AR

JANUARY, 1943

Direct bomber route from Tokyo te the Panoma Canal is via Duich Harbor and Salt Lake City
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Geographical expert ot work on the world's largest curvature
relief madel of the U. 5. at Babson Institute. Below, view of
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the projection was all worked out for them
back in 1581 by a man named Postel. Hel-
muth Bay, assistant chief cartographer for
Rand McNally & Company, says that prior
to 1930 he had seen only two maps made
from the polar projection which is the basis
for the new air-minded map. Every point
on this map is shown at its exact distance
from the pole.

“As long as the world was conceived as
a cylinder, there was no great interest in
the Arctic region,” said Mr. Bay. “Air
travel has changed this, and today airplane
geography requires a map of three dimen-
sions with the North Pole in the center.”

The new Rand McNally map, edited by
Dr. George T. Renner of Columbia Univer-
sity, has little distortion in the continents
of the northern hemisphere. The east-west

a2
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distortion south of the equator,
which gives the map its unusual
appearance, is caused by the con-
tinued divergence of meridians
when they actually converge to-
ward the South Pole on the globe.

Germany, Japan and Russia are
ahead of the United States in
teaching their people an air con-
cept of the world, according to
David E. Sites, the noted geogra-
pher, Polar maps, now being in-
troduced in American schools,
have been used in the institutions
of those nations for several years.

Japanese students were not sur-
prised—as were many American
adults—that the Aleutian Islands
are on the direct bomber route to
America. Youthful Nazis have
been taught that the Luftwaffe can
fly over the rim of the Aretic Cir-
cle to strike at the industrial Mid-
dle West,

The strategic value of Iceland
and Greenland cannot be over-
looked on the new map—no longer
are they vague areas somewhere
north of the travel routes. The
nearest point in Occupied Europe
to the United States is the north-
ern tip of Norway. This is a dis-
tance of only 3,100 miles from the

(Continued to page 162)
Measuring great circle routes on a new

“free turning’ globe with hinged blades
on either side. Air routes follow curve

POPULAR MECHANICS
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Jeep Flies Target Plane to Help Gunner’s Alm

Py 2 A

In one stage of their
ground training, aerial
gunners of the U.S. Army
Air Corps practice firing
machine guns at a dummy
plane mounted high
above a jeep. Driverless
s0 no one will get hurt,
the jeep runs around a
track to simulate a plane
in flight. Aerial gunners
start by shooting clay pi-
geons with shotgun shells
and follow a rigid course
of study and practice to
become crack marksmen.

Ground training for aerial
gunners includes firing ot air-
plane towed by jeep on range
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Fuldmg Spra'y Shuald for Boats Has Windows of Plastu:

1:"twcﬂ;@-::tn:up?t7 g m kpz"a:,r
and wind is afforded, as
well az good visibility, by

boats. The shield, which
has four windows made
of plastie that will not

ed by collapsible tele-
scopic posits attached io
the craft with small an-
chorage plates. Two
thumbserews hold the
shield taut. When not in
use it can be stored in a
canvas hag.

Pilots of small boots avaid
a soaking in stormy waathar
with shield that s corried
in small bag when not in vsa

Color Film for Home Developing Will Be Ready for Pcst-% Z
he contin

Color film that can be developed in the
amateur's home darkroom is ready for the
market when war needs and priorities arve
a thing of the past. The new film was an-
nounced by Agfa Ansco, which has been
working with the process for four vears.
Another new product promised by Agfa-
Ansco for the post-war market is a sound-
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track film which will perm
ous playing of a phonograph without
changing records or using a needle. This
sound film, named “Ozaphone,” will cost
much less than the silver type sound films
and thus bring sound recording within the
financial and technical means of the ama-
teur photographer. ;
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“HEAR YE/ HEAR YE ., DO YE?

to fight EHE{DﬂIEI' If one thought
of ear trouble in relation to battle,
it would be considered inevitable
that gun erews would have their
hearing impaired by the crashing
explosions of gun charges and that
soldiers and sailors would have
their eardrums shattered by shell
blasts.

This war, experts are warning,
will be different. We are all “in
up to our ears.” Most people who
live in localities likely to be sub-
jocted to air raids have probably
planned exactly what they would
do to save life and limb should
bombs fall. Few, however, have
given any thought to the danger
threatening their ear mechanism
which is assembled with incredible
delicacy for efficient operation.

How delicate? Well, Walter
Mikelson, General Electric Com-

OFf the first 2,000,000 examined for the
draft, 41,000 were rejected for defective
hearing; 50% hearing ability is required
When a turbine gets inte trouble it vsual-
ly “sounds off.” Here o Generol Electric
engineer listens in with sound-level meter

HERE are scientists who seriously be- ; S

lieve nature would have been wiser if : i
she had attached the human ears some-
where else on the head, perhaps in front of
the temples or on the forehead, where they
would have been very conspicuous so that
we might pay more attention to them and
give more thought to our hearing, as we
do to our sight,

There is also a growing belief that since

* man's hearing is getting more and more
, defective with the pounding of eciviliza-
tion’s noises, and hearing aids are getting
more and more efficient, our great grand-
children may be wearing these little de-
vices in and behind their ears as commonly
as we now wear glasses.

Especially if wars continue to sweep the
world. War is probably the greatest enemy
that ever assailed mankind’s hearing ma-
chinery and medical specialists are sound-
ing quiet alarms that probably will become
a clamor a year or so from now. In past
centuries, nations dressed up a part of the
male population in uniforms, trained them
as soldiers and sailors and sent them out
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in decibels. Right, if you hear wotch tick much louder through testh thon ear, your ears are in trouble

pany sound engineer, estimates that the
power involved in the sound waves neces-
sary for hearing is so small that the total
energies radiated by the adult population
of the nation speaking in a normal tone of
voice would light only one light bulb. The
_audible frequency range extends from 30
‘to 18,000 cycles per second and the inten-
sity range wvaries upward from 0 to 120
decibels, a ratio of 1,000,000,000,000
to 1. If you will consider the ear
as a scale, you may envision it
accurately weighing a pin one in-
stant and a battleship the next.

If vou want such a fragile ar-
rangement of bone, tissue, liquid
and nerves to go unharmed
through a bombing raid, it would
be wise to prepare some waxed
cotton ear plugs in advance. Or
buy a number of the detachable
red rubber pencil erasers with two
flat surfaces which are still obh-
tainable in many variety or sta-
tionery stores and which make
good plugs.

Lacking these at the eritieal

Museum model of ear sways back and forth
demonstrating ear is seat of body balance

JANUARY, 1943

moment, it will help to cover the ears tight-
Iy with the palms, keeping your mouth
shut. If you can't shield your ears in this
manner, by all means keep wvour mouth
open while bombs are falling nearby and
swallow rapidly and repeatedly. Yawning
would help, too, but it is pretty hard to
yvawn during an air raid.

Nature has provided an air vent leading

LIQLND INSIDE THE THREE

SEMI-CIRCULAR CaMALS HELPS
TO CONTROL YOUR BALANCE
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Fortable sound-level mater buwilt by General Electric engineers
tests the noise of airplane propeller ond engine in cockpit

SEMICIRCULAR HAMMER
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EAR
DRUMW

EUSTACHIAN ROUMD OvalL STIRRUP

TUBE WINDOW  WINDOW

Here is the highly complicated mechanism of heoring. Sound
vibrates the drum, and movements of hammer, anvil and stirrup
transmit sound to nerves reaching brain. Below, using two
soundproof rooms to moke an accurate test of subject’s hearing

from the back of the throat to the
enclosed space hehind the ear
drum in the form of the eusta-
chian tube, which remains shut
until you swallow or yawn. To il-
lustrate its action, place your
thumb tightly against your fore-
finger. Now bend both thumb and
forefinger and notice the aperture.
A gimilar aperture is ereated at
the throat end of the tube as you
swallow, and it may save your ears
by counteracting pressure changes
—if you keep your mouth open
when a bomb explodes.

Strangely enough, most of the
ear damage is not done by the in-
itial concussion, but by the vac-
uum which follows in which the
air is so rarefied that, in England,
many cases have been recorded in
which the ear drums were not only
shattered, but the three bones
which conduct sound were pulled
out of each side of the head,

However, Dean Babbitt, presi-
dent of the Sonotone Corporation
and a noted authority on hearing,
says that actually the air-raid
menace to the nation’s hearing is
more spectacular than important
in relation to the total effect.

"For every person thus rendered
deaf,” he says, “there will prob-
ably be thousands who will have
their hearing impaired by other
wartime causes unless they take
precautions.

“Bomb casualties are special
cases, like deafness which comes
to members of gun crews even
though they are trained to plug
their ears and turn their heads
when firing. Or to aviators, and
especially dive bomber pilots,
whose ears are affected by sudden
changes in atmospheric pressure
as well ags motor and proepeller din
common to warplanes. Far more
dangerous to the average civilian
in wartime is the effect of disease,
and the records of World War I
prove it."

A great proportion of the ear
ailments which are estimated to
have seriously impaired the hear-
ing of 17,000,000 Americans at this
time can be traced to the epidem-

POPULAR MECHANICS



ies of common cold, influenza,
pneumonia and skin rashes which
are given an opportunity to spread
when war disrupts the sanitary
and health maintenance facilities
of a community.

Of the first two million called
for the current war draft, men
who were children and youths
during the last war, more than
41,000 were rejected because they
could not pass the “whisper test”
in which an examiner stands 20
feet behind them in a moderately
guiet room and calls in a low tone
numbers which the draftee re-
peats. If the draftee eannot hear
the whispered words at 20 feet, the
examiner moves closer and closer
until the man does hear. If he can
hear at 10 feet—that is, if his hear-
ing is 50 percent—he is acceptable
for service. The ominous
angle is that these two
million men were the

ehinioe specimens of the Listening with the “mogic trumpet”™

to o broadeast af music or voices

nation from the stand- S " sentout by means of magnetic waves
pﬂint of eﬂr‘hEHlth, Wh].'Ch o SRl ! Heart of an important heoring aid is
115113]1}"' begms to deterio- . ' the midget vacwum tube, which uses
rate around the age of 25, % i e o battery to magnify sound woves

Authorities on hearing 3 Secratching one end of a ruler held
warn against negleet of | i against the ear bone, then away

infections of the nose and froam il, is one test for deofness
throat.

Such infections can eas-
ily reach the middle ear
through the eustachian
tube and travel to the in-
ner ear. The pus of a middle ear
infection, if not properly drained,
may spread to the mastoid whence
it is eliminated only with difficul-
ty. A chronically running ear
brings destruction to both bone
and other tissues. Often, during a
cold, the lining of the eustachian
tube becomes swollen and in-
flamed. If the swelling lasts a long
time, a condition is ereated favor-
ing bacterial growth in the middle
ear. All this makes it clear why
eolds are such a danger to hearing.

Expert advice is: Take a rest
and the usual precautions advised
generally by physicians. Be wary
of self-medication, espeeially of
washing out your own nose. Too
strong gargles and washes will ir-
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Exhausting air from one of the hearing-aid vacuum tubes by lung power

ritate the tizsues. Sprays and douches are
dangerous in that they may forece germ-
laden mueus into the middle ear. Blow the
nose properly with head upright or tilted
slightly forward and use just enough pres-
sure to clear one nostril at a time. Violent
blowing is likely to force infected material

Pointing the light gun at any of the objects on the board covses
sounding of the pitch which is asseciated with the object

into the eustachian tube
and middle ear. Consult
a physician on any infec-
tion which affects the
ears. Remember, a doe-
tor can treat himself for
many ills, and some have
even operated on them-
selves, but when a doctor
gets ear trouble he in-
variably goes to another
doctor,

On the brighter side of
the picture is the increas-
ing number of ear spe-
cialists, or otologists, who
are taking advantage of
what scienee has devel-
oped, particularly in the
line of testing machines.

One of these, the audi-
ometer, will not only determine the effi-
ciency of your hearing apparatus, but if
impairment exists, it will indicate, by a
comparison of bone and air conduction
curves, whether the impairment is prob-
ably due primarily to middle, or inner ear
trouble,

There are dozens of thumb-rule
methods of testing hearing, as well
as many machines, Some of the
latter mechanisms have been
speeded toward development by
experiments in listening gadgets
and sound meters which corpora-
tions like Western Electric, West-
inghouse and General Electric
have developed to listen to the
tones set up by a mechanical de-
vice in motion. It appears, in gen-
eral, that a healthy machine purrs
and an ailing one whimpers,
groans and moans, somewhat like
an animal. Experts get to know
the symptoms.

The development of improved
hearing aids, based on the use of
special five-element midget vac-
uum tubes which amplify sound
impulses, has restored to an effi-
cient level the hearing of tens of
thousands of Americans.

Also encouraging is the attitude
large corporations have taken with
regard to noise reduction. Sound-
proofing devices, ear plugs and
even hoods which not only deaden

POPULAR MECHANICS



If you can insert one fingertip deepar inta
jaw juncture than the other whon the jow is
down, ear trovble is likely on other side

Auvtomatic hammer (right) sets tuning fork
vibrating wisibly under stroboscopic light,
demonstrating hew vibration produees sound

din, but keep foreign particles out
of the ears, are being added stead-
ily to factory equipment. “Boiler-
maker's deafness,” a common oc=
cupation trouble a couple of dee-
ades ago, is not so often heard of today.

Sayz Sound Engineer Mikelson: “The
attempt to reduce unwanted noise in our
mechanized civilization is well founded.
Nature provided the eyve with the iris with
which it can adjust its aperture to accom-
modate warious amounts of light, Nature
also provided an eyelid which can shut out
light altogether,

“It iz unfortunate nature did not provide
the ear with a lid or con-
trol mechanism with
which it might protect it-
self from strong sounds,
There is probably a good
reason for this, since the
ear can withstand the
loudest sounds nature has
to offer, thunder, the hur-
ricane, and the pounding
of angry seas. At the time
nature developed the car
there was no need for ad-
ditional protection. Per-
haps the ear too will evolve
a protective mechanism

Youngsters listen with rapt atten-
tion to music amplified from pho-
nograph by a group hearing aid

JANUARY, 1043
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against man-made noises. Whistles and
horns at close range, riveters, and boiler
shops have a damaging effect.”

It is best to leave the ears alone, partic-
ularly avoiding the insertion of fingers and
forcign objects, except sterile plugs for
special reasons. You might heed the an-
cient wisdom of the Chinese, who have a
clever phrase for it: “If you must scratch
your ears, use your elbows.”
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hill do the counting. An
annual census of the birds
is taken in order to ar-
rive at the proper bag
limits and length of the
season. Previously, game
wardens would drive
along specified routes,
counting the birds along
the roadside, and the fig-
ures would be multiplied
by a factor to get the total
number of pheasants in
each county. The bomb-
ing idea was developed
from knowledge that
pheasants will erow when
it thunders, when there is
blasting or when a shot-
gun is discharged.

‘One-Dip’ Pen Point
Holds Enough Ink
For Long erf;,
l.r"

Frequent dipping into
the inkwell is unneces-
sary when writing with a
“one-dip” pen having a
reservoir that retaing suf-
ficient ink for 100 to 150
words., The penholder is
of plastic and includes a
tiny plug that inserts into
the socket to hold the nib

Parked en masse in an outdoor clearing, cowl ventilators in place. A groove in the
produced by the thousands at a west coast plant are in- plug facing the nib serves
spected and reinforced by a strolling welder. The workman as an “inkwell” to hold a
carries fuel tanks on a two-wheeled cart. Mounted on upper  supply of ink.
decks, these ventilators send fresh air into
the enclosed poriions of the hulls of Lib- \ SNl A I»

erty ships. TR 5 j ~Ze ,f
' |

Ventilators get visit from welder who opplies needed reinforcement

Bombs Aid in Pheasant Census AN “”—js 6
v ., By Making Male .%i}l'ds nj\y S NG| e Tandlsgl::_.xn
§ Taking the census of pheasa 'Za been |/ w““‘ﬁ:: S ey &
hastened and simplified by Dr. Elliott Mec-
Clure of QOrd, Neb., who sets off “dago - ]
bombs"—the kind used to enliven fairs K FILLS CROGVE A e

SiDE - : Sl
"hnd community celebrations—to make the FROM SIoE AIR HOLE TO FORCE 1

L LA

rooster pheasants crow and thus render
: %) them easy to count. Bombs are usually ex-  Detail shows where pen stores ink and how it flows
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Jointed Lightning Arrester Resists Earthquakes

Built specially to with-
stand the shocks of an
earthquake, a 40-foot-
high lightning arrester
assigned to the highest
voltage power line in the
world has been provided
with flexible joints allow-
ing it to bend in any di-
rection so earth tremors
will not shatter the porce-
lain insulators, as might
happen in a rigid, un-
hendmg structure of this
size, Produced at the East
P;ttslmh plant of West-,

nghouse, the tall arrester |
will stand guard on the

286,000-volt electric ar-
tery carrying current
from Boulder Dam to Los
Angeles. When thunder-
bolts strike the power
line, their intense elec-
trical charges are de-
toured harmlessly o the
ground through a path of
porous blocks inside the
porcelain insulators
strung along the center
column of the arrester
shown in the picture.

Leng strings of insulotors
making vp this lightning ar-
rester have flexible joints so
they bend with the sharp
vibratiens of an earthquoke
without doanger of breaking
any of the porcelain units
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Dummy Instruments Teach Pilot Blind Flw,rm on Gr 5?1%11
" Without leaving the gr nunc{ student air-

plane pilots can now learn the technique
of flying by instrument, using an inexpen-
sive dummy instrument panel, set with
cardboard replicas of the dials of all the
usual fAyving instruments. Mounted on the
dials are movable pointers and indicators
which the student or teacher may arrange
by hand to represent problems actually en-
countered by pilots during flight.

Student pilots learn how to rend instruments
for blind flying by proctice with this dummy
panel which con be adjusted by )m!ru:mr
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ROUGHRIDERS

‘of the Q.M.C.

EEPS" gallop through mud and thick-
ets and over hills that would stop an
ordinary vehicle, motorcycles leap through
the air after topping a hill, and five-ton
tractor trucks push easily up steep inclines
during the 24-hour-a-day testing schedule
at the Army's Holabird Quartermaster
Motor Base, e
e

Army motarcycle hits the high spots
at Holabird Motor Bose in test of
stability and recovery of control un=
der conditions to be met in baitle

z ; s

What appears to be a continuous show
staged by stunt drivers really is acceler-
ated breakdown tests for pilot models of
all ordnance motor vehicles of the tactical
type. The tests are conducted over one of
the toughest test courses in the country,
because the Holabird course offers every
conceivable type of curve and bump and
mudhole likely to be encountered
under rigid service conditions.

Before production starts on a
model of a vehicle to be built to
precise specifications of the arms
and services that will use it, the
manufacturer submits a pilot
model to the engineering division
at Holabird. This model is put
through a 9,500-mile test which
consists of highway, cross-coun-
try, and sand operation.

Engineers then give it a careful
examination, testing and inspect-
ing all the units and assemblies for
fractures, leaks, broken parts, or
other defects. If anything goes
wrong, the manufacturer's engi-
neers are called in and they, with
the army engineers, go over the
specifications to correct the fault.
After the corrections have been
made—and these may range from

Inserting sectional repair in a tire that has
been cut away for instruction purpose so
that repair operation may be visvalized

" +  POPULAR MECHANICS



strengthening a weak fuel line connection
to a complete change in axle assembly—
the pilot model continues under test until
the engineers are satisfied it will perform
as desired; then it goes into production.

Another special job assigned o the new
Holabird eourse is that of testing special
motor equipment and new devices on
which the army wants data. The proving
grounds depend principally upon a very
rough terrain, bogs, and extremely steep
grades. Trucks frequently sink several
feet deep in the thick muck of mudholes
and the light cars and motorceyeles may
come up with broken parts as the result of
climbing an incline, leaping over the top,
and landing on the downgrade,

Drivers who put the pilot models through

-4

1
One of the army's tough litie
quarter-ton trucks is caught by
the camera os it tops the brow
of a hill on the tortuous test
course at Holabird Motor Base

His eyes protocted by a shield,
a private removes old tread
rubber preparatory to applying
new tread. The men are trained
for all phases of fleld servicing

With truck bonnets up, the serv-
ice class goes to work on en-
gine repairs, Mofice, at left,
the gaseline-operated generator
for charging batteries in field

their tests are limited to
three hours of test work
in 12 hours of duty when
they are conducting tests
of a more violent nature.

Vehicles are also used
for instructional pur-
poses, High-ranking offi-
cers take a series of
courses in the motor
transport school at Hola-
bird in preventive main-
tenance. On the last day
of one of these courses,
generals, colonels, majors,
and eaptains who are in

JANUARY, 1943



Instructions in engine repairs are mode ecosier by using this
transparent engine built fo reveal interior and working ports

Army wehicles must be good “mudders.” Below, a 2%-ton, six-
wheel-driva truck plows through muck on the Holobird course

Helmeted students are given an electric welding demonstration
to prepare them for the servicing of army vehicles in the field

44

the class drive different types of
vehicles on the test course in or-
der to gain practical experience
in what the vehicles will do.

Junior officers, taking longer
courses, practice driving the
trucks over the test course, but,
equally important, they go through
classroom sessions, wrestling with
ignition systems, carburetors, and
axle assemblies, learning the fine
points about lubrication and main-
tenance. These officers come from
the cavalry, the infantry, the ar-
mored force, the corps of engi-
neers, the ordnance department,
the field artillery, and the other
arms and services. Uncle Sam's
fighting forces are dependent up-
on motor transportation. Officers’
courses in the school fit them for
the duties of motor transport su-
pervision in the field,

Enlisted men by the thousands
are also being trained in the
school. The first month of the
three-month general automotive
course is spent in carburetion and
electrical units, maintenance and
repair; the second month is spent
in engines: rings, bearings, valves,
and light maintenance work; and
the third month is spent on chassis.

A number of other eourses are
conducted at Holabird for soldiers,
each touching upon some phase of
motor transportation. In the sheet
metal and radiator repair course,
which lasts three months, the stu-
dents learn the art of hammering
out metal, how to straighten and
hammer out erushed fenders and
bodies of wehicles, and how to re-
pair radiators. Welding and braz-
ing also are covered. Then there
is a course on motorcycles. This
is the only course in which driv-
ing instructions are given.

The complete list of courses for
the enlisted students includes:
general automotive mechanics,
Diesel, carburetion and electrieal,
inspector-foreman, motorcycles,
machinist, blacksmith and weld-
ing, sheet metal and radiator re-
palr, automotive parts, tire repair,
body finishing, advanced engines,
and advanced chassis units.

POPULAR MECHANICS
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- tube lamp and a battery

Glareless Electric

What is claimed to be
the biggest and most
powerful industrial light-
ing fixture ever made has
been designed specially
for defense plants by ex-
perts of General
tric's lamp department at
Cleveland, O. Made of
specia er board, with
a translucent bottom of
ordinary tracing paper,
the boxlike fixture of the
“jumbo luminaire,” as
engineers call it, is eight
feet long, four feet wide
and two feet deep. Ar-
ranged within the “box"
are a 3,000-watlt mercury

-

of eight 200-watt frosted
filament bulbs, consum-
ing 4,600 watts, but giving
az much light as would
seven or eight 1,000-watt
filament lamps. Use of the
filament lamps aids in
color discriminalion and
minimizes the strobo-
scopic, or flicker, effect
produced by mercury
type lamps. Diffused by
the tracing paper, the
powerful light—nearly
150,000 lumens—covers a
wide area and falls on the work without
creating glare, thereby aiding production

Lights War_ Plants

Glaoreless light, top, installed. Bottom, lifting cover to chonge bulbs

and accuracy in working with shiny sur-
faces such as polished sheet aluminum.

One-Man Lifter for B:g Barrels Moves 800-Pound Load

Laft, slide grip locks over the top rim; right, lifting
wedge at base of bar is pusl-ud um:l-r the barrel
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Heavy barrels and drums
moved in a vertical position can be han-
dled by one man with a lifter that rolls on
three wheels. It consists of a lifting wedge
that slides under the barrel and is con-
nected by a metal bar with a slide grip that
locks over the top rim. A handle attached
to the bar is pushed down to raise the lift-
ing wedge and engage a latch lock. After
the barrel is moved, the latch lock is re=-
leased and the handle raised slowly 1o set
the barrel down. The carrier is available
in three sizes.

{[To learn where to buy commercial prod-
ucts described in these pdge.s, see the index.
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JEEPS L
“on the FARM
‘ N 7Y :

3

~
- ;
‘J
Right now the jeep is not |uuk|ng for o job. It

has plenty to do, and is daing it in every guar:

ter of the globe. But it will be different after the —y

war, and to keep the jeep out of unemployment |

the Department of Agriculture hos been tesfing it 1

as a m—wm%?mru. Above, it Ts o
houling produce to morket; at left, a jeep pulls

a spike-tooth horrow, Below, the war baby pulls
twao l4-inch plows cutting furrows six inches deep

In tests at Avburn, Ala.; the army’s
f&:nnnnil:nn:n cor proved O vars
satile source of power—axcept for
working row crops. Right, oper-
oting cotton or corn planter
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T Trying out the jeep’s talents an a mewing job.
Government experts say the jeep could be highly
wseful as supplemental power for light plowing,
rood wie, and general field wark, but it 2 too
lew ond norrew for mest rew-crop cultivation jobs

Twa jesps team up to plow and prepare a
seed bed. Using ane gallon of gas to the
oere, o jeap disked o 20-acre plot so mud-
dy that chains were needed on all wheels

JANUARY, 1943

This bucking bronce of the army is tough enough for
the rough work encountered an the farm (obove). |t
could “ride herd” like o cow pony, pull like a droft
harse, The tests included power pulls against a dyna-
mometer (left), during which the jeep developed @
l,ﬁuﬂ-pqunﬂ pu" with almost na wheel !-”Ppﬂg{.-. The
four-wheel drive with six forword and fwo reverse
speeds offers plenty of pull for field operotions, and
the 'Frl:rlf 'Nl'u;rul drive ean b{: disconnected far !'qul:l
work,  The jeep's engine develops &0 horsepower
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Derrick Hoists Heavy Air Raid Siren
To Special Platform on Rc:nf W

.:' | F

_/ .-

Lifting ene of Chicage’s .S,Dﬂﬂ-puund air raid sirens to roof of fire sto-
tien. Twenty of the sirens; oudible nine miles away, are being installed

Five-thousand-pound air raid sirens
purchased by the Chicago Office of Civilian
Defense are hoisted to specially construct-
ed platforms on roof tops with a derrick.
The giant noisemakers that can be heard
nine miles away are lifted vertically and
then swung into position. They operate on
rotating tables.

Electric "Watchdog’ in Ship Stack

Could Help It Yoﬁe ﬁs?

Telltale trails of smoke, it Easy
for Axis submarines to spot Allied vessels
from great distances, could be avoided by
installing an electronic tube in the smoke-
stack to relay a warning to the ship’s fire-
man as soon as smoking begins, according
to a suggestion of W. C. White, director of
General Eleetric's electronic laboratory.

ement would be similar to pho-

48 MMUW
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to tubes now working in
many industrial plants to
warn of smoking stacks
for the purpose of saving
fuel. A beam of light
thrown across the smoke
column within the chim-
ney shines directly on the
photo tube. When thick
smoke begins to pour up
the chimney and blocks
the light beam, the photo-
tube works a relay which
immediately sounds a
warning signal for the
fireman. This would en=
able him to correct the
smoking condition.

Adjustable ""Teeth”
For Hand Plow
Fit in Bar

Gardeﬁix%?i} specded
up and parallel rows as-
sured with a hand plow
that digs six furrows at
one time. Constructed
somewhat similar to a
rake, the tool has V-
shaped “teeth” that fit in-
to a series of slots in the
bar. Numerous slots make
it possible to space the
furrows according to the
desired width,

Digging six furrows al one time with hand phw that
is pulled like o roke. V-shoped teeth fit in slots
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Parlor Trick Solves Problem of Handling,_%’;q-_e

Place a small piece of
cardboard beneath a
spool, stick a pin through
the paper simply to keep
it from sideslipping, and
blow through the spool
You'd expeet the card-
board to be blown away.
Instead, it adheres to the
spool so long as you keep
blowing. That simple par-
lor trick has been con-
verted to a factory trick
that has speeded up near-
Iy 80 percent the produc=
tion of steel plates for
electrie air cleaners at the
ﬂesnn%huuse plant in
Cleveland. An 80-pound
blast of compressed air
forced through a gquarter-
inch hole in the top bed
of a punch press lifts and
supports a steel plate
eight by ten inches, elim-
inating a slow method of
prying the plates by hand
from the bottom bed of
the press. By hand, 585
plates per hour werehan- |
dled; with the air blower,
1,000 an hour. The ex-
planation of the trick is
that air traveling at high
speed exerts less pressure
on its surroundings than
air at rest; hence the card-
board or the steel plate is
pushed harder by the still
air beneath it than by the
high-speed air above,

S - re
"

-

|
? ~7l

e el

Top, removing stesl plate which was lifted from punch press by downward
air blast. Below, the parlor trick that was “mother” of the invention

Rubber Replaced by Plastic From Cotton and Alcohol

Rubber now used in hundreds of every-
day articles may be replaced by a new
plastic made from cotton and alechol. Al-
though its “bounce” and resiliency is in-
ferior to that of natural rubber, the sub-=
stance, having an ethyl cellulose base, can
be compounded into tough, pliable, lexible
and thermoplastic compositions suitable
for hospital sheeting, tents, hose and tub-
ing, surgical tape and rubber gloves, elec-

trical tape and wire insulation, Mason jar
JANUARY, 1043 W—l

rings and washers, foolwear, 1“sﬁﬁzn a{dﬂ
golf balls. Since the material is resiztant

to war gases, it can be used for gas masks.
Remaining flexible at temperatures of 70
degrees below zero, it is suitable for elec-
trical insulation in motors of high-altitude
bombers. However, it will tear more read-
ily than rubber and is not as elastie, so it
will not do for tires or inner tubes. On the
other hand it can be made flameproof and
pi:gdueed clear or pigmented.
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. WHTTaAern
. VICTORY DAMS of the TVA

Fort Lovdoun dam, one of TVA choin on the Tennesses river, being built on 24-hour waortime sched-
uvle te produce needed eleciric power for plants turning out aluminum for

'l"'H:EY‘RE burning the midnight oil in the

Tennessee Valley. Glaring 3,000-watt
lamps illuminate the muck of river beds.
Behind cofferdams thousands of men are
working overtime to finish a dozen new
hydroelectric dams to provide more power
for war industries in 1943.

a0

thousands of planes
The Tennes;ee ;;:;ﬂlér:I uthiority is mak-

ing history by building conerete monoliths
by the dozen. Mountains of earth and shale
are moved:; countless tons of gravel and
sand churned into conecrete; thousands of
pounds of steel parts fitted into vital sec-
tions of the great dams, and millions of
man hours are being
poured into this TV (for
Victory) A project.
Extra generating units
installed in the dozen
dams now in operation
await the inereased water
flow to spin the hungry
blades of their turbines,
Power from the system
flows directly into the
South’s big aluminum,
chemical and electromet-
allurgical plants. These
industries are straining to

Tallest of the dams is Hiwasses
backing up a lake 22 miles long.
Like other storage dams, it re-
leases water to maln power dams

POPULAR MECHANICS
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Harnesnng an entire rivershed for first time in I'll!-!ﬂr\l'

Waters of the Tennessee will
be used mine times over en way to the Mississippi.
Above, Watts Bar, second downstream dam in the system

produce the materials
{1,]1' bﬂ'lr'tl.}zlu[.h., 1:.\'.[?!115"‘-'[‘.\'.‘;
and other eritical war
products in unheard of
quantities.

The TVA already sup-
plies a large amount of
power for the aluminum
industry which must
produce enough silvery
sheets of the lightweight
metal to build 125,000
warplanes in 1943, Ex-
perts say the completion
of the new dams—espe-

a1
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Here it TVA‘s demountable house used in construction camps and designed
for trailer transportation. This war housing aid can be put up in a jiffy

cially Douglas—will assure the goal set by
the aluminum companies.

Ever since the TVA was created as a
federal agency mnearly nine wyears ago,
somebody has been saying its job either
couldn't or shouldn't be done. These con-
troversies are now forgotten and the only
guestion is; “How soon and how much?”

When the vast project is completed—the
largest single construction program ever
undertaken in the U. 5.—its present capac-
ity of slightly more than 1,000,000 kilo-
watts will be tripled and the yvellow waters
of the Tennessee river and its tributaries

- -
_F_-" ™~ |

A -‘}‘z,ﬂ. ; .

A v FL (den m g )
“will supply otte-hali as
much electricity as the
entire nation produced
during World War L.

The question of time is
being met every hour by
the mud-streaked work-
ers manning cat-wagons
loaded with dripping clay
or operating giant power
shovels eutting their way
to bedrock for the laying
of concrete, by others at
ganiry cranes, by the
army of skilled and un-
skilled workers, and the
huge stalf of design engi-
neers always on the job.

When the last bucket
of concrete is hardened
and the final turbine in place, an entire
rivershed will be harnessed for the first
time in history.

The system cuts across three states and
part of a fourth. It starts from the finger-
like tributaries of the Tennessee river on
the slopes of the Great Smokies in western
North Carolina and eastern Tennessee,
follows the great bend of the rviver that
dips into Alabama, sweeps north across
Tennessee and Kentucky to Paducah
where the stream joins the Ohio river,

There are two types of dams in the sys-
tem; those built primarily to store up flood

When Kentucky dam, near mouth of the Tennessee river, is completed it will ereate new inland
loke of 256,000 ocres. The $107,500,000 dam will be 166 feet high ond 8,650 feet long
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If miracles could happen Cherokes dom could be lifted over ridge to fit inte site of Douglas.
Similar sites enoble engineers to adapt Cherckes designs te build Douglos in record time

waters and others to produce power. The
storage dams are built acrozs the mountain
tributaries, creating reservoirs holding
millions of gallons of water that are re-
leased to meet the needs of the power dams
in the main stream.

Six of the power dams—Pick-
wick Landing, Wilson, Wheeler,
Guntersville, Hales Bar and Chick-
amauga—are now in operation.
Three more—Kentucky, Watts Bar
and Fort Loudoun—are well under
way. Eventually, as the water
drops down the wvalley it will be
used nine times over to produce
electricity. The storage dams are
also equipped with generating units
so that no fraction of water power
is wasted.

At present TVA engineers are
speeding the construction of Doug-
las dam in a race to beat the dead-
line set by the spring rains that will
flood the French Broad river. A
delay of two or three months will
mean the loss of a full year's pro-
duction of electric power,

Normally, it would take a couple
of years to build a structure like the

Taking the place of map draftsmen now in
army are many women workers being trained
to fill TVA jobs ordinarily held by men

JANUARY, 1943

Douglas dam. To produce current in 19432
it would have to be built in 13 months. It
was pointed out that custom-built equip-
ment for a dam requires two to four months
to design, often another 12 months to man=
ufacture—a time bottleneclk that cannot be
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Cherokee dam on the Holston river was biilb-in 16 months—four months ahead of schedule.

This giant storage dom feeds flood waters into spinning turbines of the main river power dams

avoided. Complicating the problem of ob-
taining tailor-made steel castings, turbines,
generators, spillway gates and cranes were
the increased war demands on industrial
plants.

When the situation looked blackest, Col
T. B. Parker, chief engineer of the TVA,
and hig staff of topnotch design engineers

54

pulled a trick that will go down in the his-
tory of dam building. First, they an-
nounced that the dam could be built in 13
months. They explained that requirements
for the Douglas were so similar to the re-
cently completed Cherokee that whole
portions of the latter's design, beginning
with the massive concrete section of the
dam itself, could be used. .

A week after the Douglas was author-
ized the plate steel penstock liners were
placed on order. Two days later the gate
hoists were ordered. On the 20th day the
turbines and governors. On the 31st day
the structural steel for the powerhouse.
Orders for sluice gates, trash racks, head
gates, generators, transformers, switch-
vard equipment and other vital items were
rushed to the factories. By the end of the
fifth week after the authorization of the
project, all the critical equipment was on
order!

A few days after the authorization, men
were moved overland by truck from the
Cherokee dam along with construction
gantry cranes, concrete mixer plant, ma-
chine shop, carpenter shop, water system,
warehouses and dormitories. Ewven the

Trained in the TVA's apprentice school for workers,
this journeymon machinist is a former shorecropper

POPULAR MECHANICS
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construction trestle at Cherokee was
moved to Douglas.

Looking forward to the completion of
Douglas, four extra 24,000-kilowatt gener-
ators are being installed at Wilson dam,
400 miles down the Tennessee river.

While Boulder dam, as well as Grand
Coulee in Washington and Shasta in Cali-
fornia, lay claim to various distinctions in
size, the dams of the Tennessee Valley vie
with each other for superlatives. There's
Douglas with a construection time record
that beats them all; Kentucky, near the
mouth of the river, longest when complet-
ed (8,650 feet) and most costly ($107,500,
000) in the system: Hiwassee, tallest (307.5
feet) of the present dams which will be
topped by Watauga (318 feet) and Fontana
{480 feet) when they are finished; Wheeler
in Alabama, longest all-conerete main-
glream dam; Fort Loudoun, farthest up-
y « stream, and Norris with the greatest stor-
age capacity at present.

The reservoirs of the main river projects
. “are designed to provide a channel for boats

of nine-foot draft from the mouth of the

river to Knoxville, a distance of 650 miles.
* The inland waterway is already completed
_ to Chattanooga and goods now being trans-
ported include wheat, petroleum products
and pig iron.
Agide from building dams to provide
electric power to keep war plants hum-
~ming, the TVA has made contributions to
“the nation’s welfare from its research lab-
“oratories and in cooperation with state en-
gineering and agricultural experimental
stations. One of the outstanding results is
the development of a process for the ex-
“traction of alumina, the raw material of
aluminum, from clays found plentifully in
this country.
In the field of housing, the TVA offered
" to the war program the results of eight full
yvears of experiment in providing homes for
workers. The authority’s demountable
~ house, complete with electric, water, sani-
tary and other installations, iz designed
for trailer transportation and can be erect-
ed in four to six hours.
, The TVA, established by Congress “to
provide for national defense,” in the words
.+of the TVA act, has created a hydroelectric
powerhouse for national offense. When its
system of 24 dams—all built by the author-
ity except five small ones—is finished, it

will have eost the nation more than half a

hillion dollars.

.
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Lamp Kills Germs in Shoes

To Stop Spread of Infgqiiioq.‘ 37[

Light treatment rids shoe of infectious bacteria

Spreading of foot infection through safe-

tv shoes is prevented at Westinghouse;Eas
_Pittshurgh works by sterilizing the shoes -

with ultravielet rays from a hairpin-
shaped tubular lamp. In a month's time
about 1000 workers at the plant buy the
steel-capped shoes, and in most cases it is
necessary to try on several pairs before
making a selection. Before going back into
stock, the shoes get a germ-killing treat-
ment lasting two to five minutes,

Wrench Has Self-Adjusting Jaw

Nuts of varying sizes are held in a stro

Pe

- Held in Position by Spﬁn% ﬁ,‘?

grip with a self-adjusting wrench that has
~— & movable jaw
held in position

grip on the nut in-
creases with the
amount of pres--

T NT“‘“--cq sure on the han-* e
dle. Teeth in the
L C jaws also grasp

[ 5Y | seeee Dipes or bolts. The :

\ —-2: }_, wrench is made in
_;_\““; : M several sizes. )
3/
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tt . 13 T **  hand for sounding emergency warnings
UFU Dl' W Im
ishbone aws “Sea when the regular power fails or in factories

On Makeup StGCI{}Hg where the din of machines at work may
drown out the wail of outdoor sirens. The
signal is turned on by a fingertip switch,
its sound heing heard 2,000 feet away in
the open. Dry batteries used in its opera-
tion give thirty hours of service.

Wood Tires for Farm Tractors
Made With Lugs on Rim

Wooden lugs attached to the rims of
tractor wheels are substituting for rubber
tires on the tractors owned by many Kan-
sag wheat farmers. The lugs are fastened
to the rims by iron rods and about 15 are
required for each wheel. They are applied

- lsj;""-.":‘_l é‘f

b .. 1 Fhoto, Max Factor, Jr.
“ % Straight lines are easy to draw with “seam guide"

.§ £ To simulate a perfect]y straight seam on
painted-on  “stockings,” a Holiywund

21 make-up expert fashioned a “seam guide”

<. that anyone can handle with accuracy. It
)\ T “consists of a screwdriver handle, a strip of
: spring steel, a pencil clip and an eyebrow
S " pencil, which required only a few dabs of
‘solder in the right places to hold them to-
gether. The guide is used only to trace a
light line, which then can bhe gone over
freehand with a heavier application of ;
crayon or mascara. iy [ . &
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Portable Battery Air—Raid Siren
po % Heard for 2, DGD

L L}

wd

Weighing only 20 pound 'b tery-
operated alr-raid siren can be carried by

-y
=

Zalte

W

Woed tire on tractor (top) ond compared with rubber p
ﬁ

at an angle across the rim and slightly “l-
tapered to give a bearing surface on the
ground of about an inch and a half. Farm-
ers report that the lugs give plenty of trac-
tion and cause little additional vibration.
They were developed by the Office of
Frice Administration in Wichita.

»

{[ By measuring light refraction, a new in-
strument can be used to control petroleum
distillation, measure the concentration of
Siren may be carried about and pointed any dirsction  Sugar produets or the dilution of milk.
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Latest M-4 Tank Has Superior Firing Power

With its 75-mim. eannon pratruding from the turret, the newest member
ef our Armored Force tops o hill ot Fort Knox where it has gained
FICIP-IJ'CIF:!}' with hard-bitten “tankers.” A smaller eannon and high-
powered machine guns add to its lethal bite, Below, on test maneuver

.,

One of America’s new M-4 tanks
hits its stride an a steep hill during
o trial run on which it performed
brilliantly, occording to experts of
the Armored Force. Successer fo
the M-3 which saw plenty of action
on the African desert, the new tank
with a superior cost stesl hull ond
increased firing power has a turret
which revelves in a complete circle.
Below, the improved M-4 is shown
at the left lined up beside an M-3 to
take on fuel at Fort Knox, Ky., the
training center for tank crews. MNate
how the position of guns is changed
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One of Unecla Sam’s most powerful mochines of war is seen beneath the 1é-inch guns of o sister dreadnaught

IT WAS said of Admiral Beatty, com-
mander-in-chief of the British fleet at
Jutland in 1917, that he was “the only man
in the world who could win or lose the war
in an afterncon.”

The significance of this statement is as

rneaningful today as then. Stated in sim-

plest terms: the mastery of the blue water
of the Atlantic and Pacific will be deter-
mined when the great battleships of the
American and British fleets knock out the
battleships of the Japanese and German
navies.

Encounters between individual ships, di-
visions or task forces—no
matter how spectacular—
are but the preliminary
bouts before the main
event. The issue is decid-
ed when one line of bat-
tlewagons meets another
line of capital ships, and
the great heavyweight
sluggers of the sea start
tossing tons of steel and
TNT at one another,

As this is being written,
World War II has not yet
produced a full-dress na-
val encounter. Even the
Coral Sea and Midway

A line of battleships cruises in
fermation, turret guns ready
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OF THE SEA

battles were not titanic struggles between two lines of
battlewagons. When it does occur, and the battleships
of one side are sunk or erippled, you may put it down
ag one of the great moments of the twentieth century.

The battleship is the Joe Louis of sea warfare—the
heavyweight champion of the deep. These great float-
ing fortresses, often called “the most complicated
pieces of machinery ever devised by man's inventive
genius,” are the backbone of any nation's fleet. Around
them are grouped the aireralt carriers, cruisers, de-

stroyers, submarines and auxiliaries. In the days
of John Paul Jones and Admiral Nelson, the big-
gest and most powerful ships were called “ships
of the line” or “line-of-battle ships”"—hence the
origin of the name battleship.

The grandpappy of the present-day American
battleship was the Maine, built in 1886. It was
strictly a battle cruiser, later classified as a bat-
tleship. The first modern battleships were the
Michigan and South Carclina which entered
service in 1909. Ewven now experts can't quite
agree on the precise definition of a battleship ex-
cept that it is the biggest, carries the most guns,
and is most heavily armored.

Since the historic Maine, the United States has

JANUARY, 1943

Every battleship has its own machine
sheop, completely equipped and copable
of repoiring almost any kind of damoge

Above, the six ld-inch guns of the Pennsyl-
vonia’s forward turrets. Below, stonding
“throitle waich” aboard U.5.5. New Mexico




built, might have built or is build-
ing 71 |‘l:L!t]l'::-_=h':E),~c. Some 39 have
been built or partially built, and
scrapped, 17 are in service, and 15
are heing built or are on order

A battleship represents a com-
promise between speed, gun pow-
er and armor. British battleships,
designed to be never more than
L0000 miles from a naval baze, em-
phasize puns and speed. Italian
ships are even speedier because
they have been built for the Medi-
terranean. German ships, designed
for the shallow waters of the North

Elecirician’s mate stands ot contrel ponel of o
battlethip—one of man's most complox inventions

American battleships are the heaviest armored,
have longest fighting ronge among world flecis

Antiircraft guns guard the bettleship against its new foe, the Sea and Baltic, are of broad beam
bomber. American gunners can motch the best in the world and possess complicated under-

water protection. Japanese bat-
tleships carry heavier armor than
the British ships from which they
were copied. Russian battleships
have heavy prows for breaking ice.

American battleships have been
built to fight an enemy 3,000 to
5,000 miles from our own coasis.
Speed has been sacrificed for oth-
er qualities. Top speed of most of
our battleships is between 19 and
21 knots. But ship for ship, the
battlewagons of Uncle Sam have
the greatest cruising radius and
the thickest armor of any in the
world—just what is needed to

POPULAR MECHANICS



fight a great battle many miles from home
and then return.

In our newest ships, however, such as
the 35,000-ton North Carolina and the
Washington, and others now under con-
struction, speed has been added. Able to
cruise at 27 knots, they will be the speed-
iest as well as the biggest and hardest-
hitting battlewagons afloat.

A battleship must take the kind of pun-
ishment it delivers. Other battleships may
pound her with big guns; submarines, de-
stroyers, P-T boats and planes may launch
torpedoes against her sides; mines may
tear holes in her hull. But a battlewagon
must absorb this punishment and keep on
slugging. Specially hardened steel, 16
inches thick, protects her against torpedo
attack at her waistline. Her turret armor
iz even thicker. Deck armor is four io six
inches thick. Also thickly armored ig the
conning tower to which many vital con-
trols lead and from which, during battle,
the commanding officer runs the ship.
Antiaireraft gunners are given protection
from flying splinters of steel. Below decks
the ship is honeycombed with double com-
partments and false bottoms so that if one
part is hit by a shell or torpedo only part
of the hull will be flooded.

A battleship can take terrific pounding
from bombs, from planes and shells, and
from other ships before going down to
Davy Jones' locker. The German battle-
ships Gneisenau and Scharnhorst were
bombed incessantly by the British, vet
managed to get out of France into German
bases. A battleship is more susceptible to
torpedoes, yet it takes four or five to put
her out of action.

A battleship like the North Carolina
costs the Ameriean taxpayer 570,000,000—
as compared io $27,000,000 for some of our
older battleships and $2,000,000 for the
Maine.

But if you think that ships like the North
Carolina and Washington are going to give
the Japanese a headache, just look at what
is scheduled to follow: four 35,000-ton bat-
tlewagons of the South Dakota class, six
45 000-tonners of the Iowa elass, and five
58.000-ton giants of the Montana eclass.
Unele Sam doesn’t fool around when he
sets out to build the world's most powerful
navy!

Because the United States will be far
ahead of the rest of the world in battleships

(Confinued o page 168)
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"I\«ﬁke” in Gunner s Maskj
Carries Orders to Crew

1:-&-

Lo ]

Mavy gunner talking by means of gas-mask “mike*

So he will not be robbed of voice and
hearing during an enemy gas attacl, a navy
gunner wears a mask egquipped with mi-
crophone and head set. This enables him
toreceive the range settings and relay them
to other members of the gun crew,

Flight-Test Robot Prints Record
Of Plane’s Performance £

When a test pilot putd & new plane
through its paces, he now takes along an
electronic robot that records temperature
and pressure changes about 18 times as fast
as human recorders can do the same job.
Every three or four minutes the flight re-
corder makes 144 readings, whereas three
or more men need half a minute to write
down each reading manually. During the
test fight of the Douglas B19, the world's
largest plane, this instrument automatic-
ally printed on paper the temperatures of
all 72 eylinders of the four motors, as well
as changing temperatures of the earbure-
tor, exhaust and oil in the fuel lines, and
also recorded pressures on wing struts,
bulkheads and tail surfaces. It can be used
on single-seater pursuit ships which must
leave test cngmems on the gr aund; {
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Left, o soldier helps an-
othar ashore with a "sad-
dle back” carry, a saofe
and effective technigue
vsed in shaollow water

Right, “preduction line™
study of chin holds ot Fi.

' Brogg. Lond troining pre-
'uaﬂ; practice in waoter

Mony army officers were !ﬁl‘.gplicn] when
the Red Cross asserted thot scldiers
could be troined to swim with full
equipment, But the Red Cross proved
it. Soldier "guines pigs’” carrying knop-
sacks loaded with &0 pounds of bricks
jumped into deep waoter and swam
ashore. Since then the army has trained
thousands of swimming soldiers like
Thc e ab-nvc, 'qu:erng i.li:u-E |'|.|:|||‘|1q1‘:.

-

By interlocking wrists, rescuars
form an almost unbreakabla
human chain to sove g man in
swift water. This safe method
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Eliminating strokes that fire «
man weighted with 17 pounds
of clothing, a 60-pound pack
and a Garand riﬂe, the army
concentrales on nine skills:
standard hrw:uf or sidq ;Irqlm-,
back stroke, bock float, freading
water, underwater swim, swim-
“ming and floating in restricted
areos, plunge diving and leap-
ing in feet foremost. Trainoes
find that air pockeis in :[Dihi:ng
and pock provide bvoyoncy
compensating for weight. Abave,
capsizing o boot to test swim-
ming -ul:lilihl( and reactions in
emergency, Conter, rescuing
Maletims™ with the “fireman’s
carry.”” Bottom, froops in three
pontan baats simulate a !unding
under octual combat conditions

K iek I"Dﬂrdln'r are used fo :lnvl:lqp thie |(\g
strokes, giving ':H.u:::.rmm:yI while the froinees
are |eurl1ir\g the various nyhu. of |¢g kicks

JANUARY, 1943



r At

™ 1? 1

!
8

o J.___.

Panelin Wooden Lunch Box _ sten-Salem, N, C, constructed, partly from

Opens for Quick Inspection

Pl

Box opens quickly for inspection at plant entrance

Handy for war workers, a lunch box
construected of wood requires no strategic
metals in its manufacture. A sliding panel
at one end opens to permit quick inspection
by plant officers at entrance gates, and also
gives easy access to the contents at lunch
time. In the top compartment a coffee bot-
tle is supported on built-in wooden lugs,

Tiny *Jeep’ From Odds and Ends
Is Run by Small Gas Engine

Using magazine pictures of the army
“jeep” as his model, a_mechanic of Win-

=

Cat built after jeep is run by 13 horsepowesr engine
W 1
iz 54 -y . -
il | i 1 | r
/ - L. % {] T
QW‘-LJ | ep-rasto y e

scrapped auto and washing machine parts,
a diminutive car resembling the sturdy
military vehicle in many ways except size.
From old autos came the steering gear,
wheel spindles, headlights and fan pulley
for the clutch-tightener. The rear-end
dhfferential is from a washing-machine
wringer. A bicycle chain is used for the
main drive, a radiator vent cover for the
front grill and a three-eighths-inch pipe
for the steering apparatus. A one-cylinder,
114 horsepower gasoline engine, which was
intended for a well pump, drives the 250-
pound car at 20 miles an hour, Wheels are
the kind used on wheelbarrows, and the
body was formed by welding sheets of old
black iron. It lacks a reverse gear, but the
driver can put his foot to the pavement and
shove the tiny “jeep” backward.

Gauge Measures Bulge of Tire
For Best Air Pressure

Proper inflation of tires is assured with
a gauge that measures the bulge of a tire
instead of the number of pounds of air. It
consists of a bar with two adjust;ghgr arms,

e}

- .
Correct tire inflation is found by measuring bulge

at right angles. The arms are used to meas-
ure the tire at hub level and at a point
bearing the car's weight. Inventors of the
gauge point out that an unbalanced condi-
tion is apt to occur when a car is equipped
with old and new tires filled with an equal
amount of air, Old tires have less rigid
walls. The gauge is also used to determine
the proper air pressure for various loads.

@[ Look in the index to find where to buy
articles described in this magazine. Say
You Saw It in Popular Mechanics.
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Mobile Red Cmss Umt Is Ready for Disasters

of |
1918 beside a new Red Cross

Above, a “rolling kitchen"

STORAGE SPALCE
OVER DRIVER ™

CABIET - gl

canteen, Right, cutaway draw-
ing of mobile disoster relief
unit; abowve it, the unit with
fent set up ot disoster scens

Anticipating the needs

of distressed civilians in |
the event of an enemy at-

tack or other wartime |
catastrophe, the Ameri-
can Red Cross has placed
in operation throughout
the country, or is build-
ing, a fleet of 350 mobile
canteens, disaster relief |
cars and ambulances.
Completely self-con-
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WATER
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= FUECTRIC GEMERATOR DUAL WHEELS COUNTER

tained, the disaster units

are fully equipped to meet essential needs
of a stricken population. There are kitchen
facilities, pots and pans, food storage bins,
running water, cabinets, blizzard lanterns,
first-aid kits, stretchers, office accommo-
dations with desks and typewriter, and

Magnetic Storms Are Traced to Holes Punched Thrnugh Inza

Streams of atomic fragments from the
sun punch holes in the ionosphere to cause
magnetic storms on the earth, aceording 1o
a view explessed by T. L. Eckmsley of

tral, bemg composed of Equal numbms of
positively charged protons and negatively
charged electrons. This halance becomes

JANUARY, 1943

sleeping gquarters for the crew. The local
Red Cross chapters operating these units
are providing trained drivers, canteen
workers, first-aid and disaster staffs. Some
of the trucks carry big tents which can be
set up alongside as temporary shelters.

phere

upset, however, because th ns are
heavier and therefore penetrate the atmos-
phere more deeply, and so two oppositely
charged layers are formed, the protons be-
low and the electrons above. But a local-
ized neutral stream may sweep a space
clear of charged particles, thus leaving a
hole in the ionosphere. This is the cause of
a magnetic storm, Mr. Eckersley believes.
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MDST people have heard that
sea water contains minute
particles of gold but few realize
that there are also gold mines in
the sky. The fact is that in past
decades the United States has
blown vast fortunes in gold, silver
and other metals up into the air

~as a part of ore smelting and re-

fining operations.

At one big gold smelter a mil-
lion dollars’ worth of gold and sil-
ver that had been drifting away
into the atmosphere every yvear is
now being trapped in the smoke-
stacks and recovered,

Lead and zine smelters are find-
ing an additional source of profit
in their chimneys, in the form of
tons of cadmium and bismuth that
had been going to waste. Many
copper companies have learned to
extract sulphuric acid from their
chimney fumes, the sulphur being

66
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RECOVERING

releasefl frnrn d‘w m"e d'm ‘ing the
refining process, Then the sul-
phuric acid helps extract copper
from the ore. Previously, many
thousands of dollars a month had
been spent to buy sulphuric acid
for this purpoze,

Ten percent of the cement man-
ufactured at one cement plant was
going up the chimneys to be blown
as dust over the surrounding
countryside until dust collectors
were installed to trap and save it.
There were still valuable amounts
of potash in the hot chimney gases,
so an electrical. precipitator was
put to work, Now the cement
company has potash for sale as a
by-product.

Industry has learned that many
of its smokes and fumes are liter-

Mechonical whirlwind within tube hurls
suspended smoke parficles ogainst sides,
allowing cleaned chimney gases to escope

Waste gas ond fumes are whirled through
cleaning tubes, below, in osphalt plant
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RICHES ftom SMOKE

ally packed with money and
that all that needs to be done
iz to reach out and collect it,
Thousands of tons of valuahle
metals that otherwise would
be lost forever are being
saved every year. It is esti-
mated that as much as one
percent of our national pro=
duction in gold, silver, cop-
per, lead, zine and cadmium
has floated away in the air.
The mechanical evelonic
collectors and electrical pre-
cipitators that retrieve these
metals from smoke also per-
form many other kinds of

odd jobs. They are used to cut the
cost of paper manufacture by recov-
ering salt cake from the waste so that
it may be used again. They elean dust
from the waste gas of blast furnace
stacks so that the gas may be used as
fuel. They purify manufactured gas
by removing tar, oil and water from it.
They abate smoke nuisance by collect-
ing cinders and dust from boiler stack
gases. They help prevent silicosis and
hay fever by removing irritants from
the air. They are used in the process-
ing of dried blood plasma, milk pow-
der and dehydrated foods. They will
even eliminate an objectionable smell
ezcaping from an industrial chimney,

Aluminum that has been reclaimed from
woste gos ond smoke becomes o warplane
part at one of America’s busy aircraft plants

JANUARY, 1943

= T Rotary rectifier is

M uvsed in electric unit

that couses precipita-
tion of smoke "dust™

Diagram of precipito-

tor hookup. Charged

wire is suspended in
{u“ql‘:h'bn 'Iub.
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Essentially, all these processes are the
same. Each consists of removing dust and
suspended matter, possibly in the form of
a fume or mist, from the air. The gold that
made its way up the chimney, for instance,
consisted of submicroscopic particles that
floated up with the ascending gases.

There are several ways to trap such ma-
terials. One method employs a small arti-
ficial whirlwiad that concentrates the dust
by centrifugal force. On its way to the
chimney, the -waste gas and fumes are
blown into a conical tube. Inside the neck
of the tube are a number of stationary
blades, the curved surfaces of which im-
part a whirling motion to the oncoming
stream of air. This whirling motion forces

68

Determining amounts of particles of different sizes
contained in chimney gases with a special apparatus

most of the suspended matter in the air
against the wall of the tube, from where it
drops into a collecting hopper helow,
Meanwhile, the purified air escapes
through an exhaust and passes up the
chimney, So-called “multiclones™ that
consist of great banks of such tubes are
handling and cleaning tremendous guan-
tities of industrial gases today, The tubes
may range from three inches to several
feet in diameter.

The multiclones are up to 97 percent ef-
ficient and collect airborne particles that
may be as small as three or four microns
in diameter. A micron is one twenty-five-
thousandths of an inch. Such tiny bits of
matier will pass with ease through the fin-
est commereial sereen. A sereen of 400
mesh, for instanee, so fine that water won't
leak through it, only holds parti-
cles down to 30 microns in size.

But many valuable particles in
smoke and fumes are smaller still.
To collect these, or to insure vir-
tually 100 percent collection of
larger particles, an electrical pre-
cipitation method is used. Called
the CotE}I method because of its

Left, “batching” bins at gold smelter for
measuring amounts of ores and chemieals

Below, inspecting huge insulaters above a
transformer for big electrical precipitator
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development by a University of California
professor by that name, modern electrical
precipitation’is an outgrowth of one of the
first “magic tricks” that was performed
with the aid of static electricity. Nearly a
century ago it was observed that, when a
wire that is charged with static electricity
is plunged into a jar of smoke, the smoke
vanishes instantly. All of its particles fly
to the side of the jar and the air becomes
transparent.

This phenomenon has been put to work.
Today a dense industrial smoke, on its way
to the chimney, first flows through a pre-
cipitation tube., A discharge electrode con-
nected to one side of a high veltage recti-
fier is suspended inside the tube, the wall
of which is grounded. When the current is
turned on, all the particles suspended in
the air inside the tube are ionized and are
precipitated against the wall of the tube.
The material builds up in the form of large
flakes. From time to time the tube is ham-
mered to knoek all the eollected material
into a hopper below. The effect is miracu-
lous when this apparatus first goes to work.
Dense clouds of smoke that are billowing
from a chimney instantly disappear when
the current is turned on.

You can blow puffs of cigarette smoke
into one end of a small Cottrell demon-
stration cylinder, yet no smoke issues from
the other end. Nothing escapes except in-
visible gaszes such as carbon dioxide and
nitrogen. All the visible ingredients of the
smoke are precipitated inside the tube as
small amounts of tar and white ash.

An electrical precipitator can’t collect
matter that is in a gaseous state. This fact
is taken advantage of in the gold refinery.
At one stage in the refining process the ore
must be roasted and the heat of this action
releases a quantity of arsenic that the ore
also contains. Animals and humans in the
area would be poisoned if the arsenic es-
caped up the chimney. So the gases, at 450
degrees, first pass through a multiclone
colleetor that extracts the submicroscopic
gold particles and other dust, At this tem-

' erature the arsenie is a gas. Next the
i Eases are cooled down to 250 degrees, con-
‘tdméingr the gaseous arsenic into a fume of
tiny solld particles. The next step is
through a Cottrell precipitator that re-
moves every trace of suspended arsenic,
and the “purified” gases that remain then
travel up the chimney.
(Continved to poge 171)
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‘Standsit’ Seats in Street Car
Increase Its Capacity

More of these seats con be crammed into car or bus

Seats for street cars and buses that pose

passengers in half sitting and half standing -’

posture are being tried on Washington,
D. C. commuters, Called “standsit” seats,
they are placed only 18 inches apart, being
10 to 14 inches closer together than usual,
and it is said they will increase “seating”
capacity from 25 to 40 percent.

Batteries Lose Charge Faster
When Temperature Is];%f P
In storing your car it would be best to

find a cool place for it, because at 100 de-
grees Fahrenheit the idle storage battery
loses its charge three times as rapidly as
at 70 degrees, but at 32 degrees the loss is
vanishingly small, Tests carried out by

Storage Eﬁttgg'y_{:_umpﬁnijhuwed that the

—averdge automobile battery when idle loses
about one percent of its charge per day, so
in three months it would be virtually dis-
charged. Batteries with plates of pure lead,
it is explained, have practically no loss on
standing—about 15 percent a wvear. But
pure lead being too soft for auto batteries,
it is customary to use lead containing six
to 12 percent antimony. ;
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’* Pullman-Standard Car
| Manufacturing plant that

L'j'u‘ e +¢fand box cars for peace-

Tanks Roll From Birthplace of Eulhggn Fars

=

What was once an arse-
nal of American railways
has become an arsenal of
war, Tanks roll in swell-
ing volume from the

turned out sleeping cars

time transportation. A
huge order for M3 medi-
um tanks for the British
army had hardly been
completed when Pullman
turned from these riveted
models to build new
welded tanks for the T, 5.
Army at eight times the previous produc-
tion rate. And tanks are not all. Its expe-
rience in building aluminum streamline
trains was put to use in fabricating wings
for army transport planes on a large vol-
ume basis, Artillery shells in four sizes are
a major item. Pullman workers machine
them, ship them to government shell-load-
ing plants to receive their deadly charges.
Trench mortars are another article coming

Wood Made Fire-Resistant by Secret Low-

Tremendous possibilities in preventing
fires—of extreme importance in time of
war—are predicted for a fire-resisting
chemical compounded recently and devel-
oped by Dr, Walter Juda under the direc-

tion of Df. Grinnell Jones, at Mallinckrodt
_'_______._,_,--
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Headed for same war
frn-n!'. a medivm tank
= moves out on a trons-
fer toble ot @ Pullman-
Standord Cor Manufac-
turing Company plani

o

All-weolded tanks went
inta production imme-
diately after these riv-
eted tanks—the lost of
o big order for tha Brit-
ish—hod ri‘lled away

from the erstwhile car factory—E81 milli-
meter mortars that accurately lob high-
explosive shells on targets a mile away.
More closely related to the peacetime prod-
uct is the freight car being built for the
U. S. Army. Shorter than the standard hox
car, it has only four wheels instead of eight.
Other items on the company’s repertoire
are howitzer carviages and weldments for
antiaireraft gun mounts.
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a mere surtacépaint, the fuid, known only

asF. A impregnates the wood so thor-
oughly that it becomes as difficult to burn
as hardened steel. In actual incendiary

bomb tests, treated wood panels only he-
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came charred under circumstances '
that destroyed untreated wood. In Outdoor Feeder for Small Bl.l'ds

some instances, when the terrific
heat was closest to the treated
wood there was momentary igni-
tion, but F. A. M. put out the fire
in a few seconds and resisted fur-
ther burning. The formula is a
guarded secret, but the ingredi-
ents are relatively inexpensive
and not difficult to obtain. It is a
dark blue water solufion of cer-
tain chemical salts, having a faint
odor of ammonia, and has an af-
finity for cellulose fiber so it will
penetrate wood when sprayed
without the customary expensive
process of vacuum and pressure.
As to other advantages, it is easy
to apply, safe, leaves no unpleas-
ant odor, it does not weaken wood
fibers, nor absorb moisture.

Gunner in “Belly Bubble”
s Bags Man 1ghte é é i

'1':] take his statmn in the b
v ﬂxhb]e" of a Flying Fortress, a
_X nner must worm feet foremost
5 through a small doorway. His
*_ cramped roost, one of the most un-
s ‘epmfortable positions in the huge

omber, iz also one of the most

« ! effective against enemy craft. I (TN
% {Curled up inside the “glass blis- S
) ter,” the gunner often somersaults F"f J|.| ri
" Sduring combat, firing a 50 caliber JHat A
» % 03 gun between his feet. Feeder (top) is open to bird, but shuts for squirrel (bottom)
3 Only small birds can get food
Y from a clever bird feeder that
* stops larger birds, such as pigeons,
. and small animals such as squir-
¥ rels, when they attempt to steal
Yy the food intended for their smaller
- neighbors, The feeder remains
open as long as only tiny birds
5 alight on the perch to help them-
_ selves from the dish which is
=" breast high. But let a squirrel or
3 pigeon, or other large bird, get on

the crosspiece perch, and its
weight foreing it down will close
the lid. In raised position the lid,
which is supported on a sleeve
rod and held up by a coil spring,
helps keep snow a.nd rain fmm

-%

Gunner curling himself into “belly bubble” to man bomber gun  falling on H;E P {.f 4’1{:4‘1{ "('ﬂ
JANUARY, 1943 neast VA )
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ALUMINUM

[gﬂf - 4 '-,'_:i?-_,;-

GOES TO

Aluminum machine-gun turrets for bombing planes ars now formed by a
powerful press formerly used to stamp out halves of aluminum beer barrels

HEN aluminum was graduated from

the kitchen into such diverse appli-
cations as streamlined trains, skyscrapers,
ships and barrels, public interest in this
versatile metal became very keen. Now
that aluminum has changed from civvies to
a uniform, its life story takes a new twist.
The man on the street and the woman in

Workmen mochine-spinning large aluminum container

Iy

| i

i1 Y >

a1 A9

the home hold no grudge
against the metal for be-
ing so scarce for them
now, but want to know
how this scarcity came
about, and when they can
use aluminum again.

There is no hope for
aluminum’s early return
to civilian life. The tre-
mendous expansion in the
industry is entirely re-
served for the gluttonous
needs of war. And so
news about aluminum
right now falls into three
categories: (1) what
amount will be available
when the expansion pro=
gram iz completed, (2)
where it is being used in
the war, and (3) what
plans are being made for
it when peace comes,

In normal times—let's
take 1936 as a normal
year—only a third of the
aluminum used in this country was newly
produced by the American industry. An-
other third was imported, and the final
third came from the scrap pile.

Thus, if our country consumed three
guarters of a hillion pounds of aluminum
annually, there was only need for a capac-
ity of 250 million pounds of virgin metal.

/AR

Rolling paper-thin aluminum foil to wrap your food
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ica, then the sole producer of alu-
minum in the United States, had
this capacity, and more, but was
never called upon to deliver more
than this amount until 1937,

By 1937, considerable industrial
activity was going on, particularly
in the aviation industry. Since
about 90 percent of the weight of an
airplane is aluminum, this meant
the aluminum industry had to pre-
pare for a general expansion. The
Aluminum Company began an ex-
pansion of its plants, and this pro-
gram, including many additions
since 1940, is costing the company
more than $215,000,000. The pro-
gram is now virtually completed,
and other companies are also add-
ing to America's aluminum pile.

Our production in 1937 was about
300,000,000 pounds. In 1940 the fig-
ure stood at 412,000,000 pounds.
But the national defense program
was setting a fast pace, The avia-
tion companies needed metal, and
needed it quickly. And the alumi-
num industry was up to the task.

JANUARY, 1943

The ﬁ].umiuum C,an.l_my of Amer- Here is o job for o war industry—an aluminum processing tank
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Powder containers for 15-inch shells are of aluminum

Ajrplane manufacturers were supplied
with all the aluminum they needed.
Aluminum had to fight its way into prac-
tically every field but that of aviation.
There it was a “natural” It had the re-
quired strength and lightness, and right
from the beginning it was the favored cori-
struction material. The success with which
aviation crowned aluminum socon spread
to other fields—streamlined trains and ship
structures, machine tools and automotive
pis.ons, racing cars and shovel dippers.
The Aluminum Company's expansion
gave the country a number of new plants,

T4

Aluminum heat exchanger stands 300 pounds pressure

additions to old ones, and new machinery
with which to fabricate aluminum prod-
ucts faster and better. In one instance a
new sheet rolling mill built in one of the
older plants turned out aluminum shéet
50 times as fast-as it was ever rolled be-
fore! A new sheet plant with a similar
rolling mill was erected near this particu-
lar plant with a capacity of millions of
pounds of sheet monthly. This plant is
perhaps the largest building in the world,
with 55 acres under roof.

By midsummer 1941 it was obvious that
no company could finance the projects
needed to bring the pro-
duction of aluminum to
the point desired by the
nation's leaders, and the
Defense Plant Corpora-
tion was organized. The
Aluminum Company is
building 15 plants for
DPC, and with its own
program, 33 major proj-
ects are now under way.,

By the end of 1943, the
United States production
of aluminum will be ap-
proximately 2,100,000,000
pounds —about seven
times its 1939 production.

Every aluminum rivet for planes
is inspected before shipping

POPULAR MECHANICS



Several of the new plants
will each produce more
aluminum than the entire
nation made at its World
War I peak—yet there
won't be a pound awvail-
able for civilian use.

Two billion pounds of
aluminum is a lot of met-
al. It means that a lot of
electricity will be re-
guired to make this met-
al, for a pound of alumi-
num takes as much elec-
tricity as i=s needed to
light a d0-watt bulb for a
week and a half. When
this huge annual capacity
is an actuality, more than
7,300,000 pounds of alu-
minum will be made each
working day, and this will
require more electrical
current daily than a ecity
of 60,000 homes consumes
in an entire year.

Since aluminum needs
so much electrieity, it has
always been the custom
of aluminum companies
to find this electricity
where a plentiful supply
of water power is avail-
able, as in the Tennessee
valley. The Aluminum
Company of America had
three power dams at the
outhreak of the war, and
added two more in the
past year. But these take
time to build, and large
metropolitan areas usual-
Iy have great amounts of
power available, although
it isn't as cheap as water
power,

Since Hitler won't wait,
it was necessary to locate
new aluminum plants
near ].E.l'gﬂ l:lU"lJI."E]'.' Bources,
The largest aluminum
metal-produecing plant in
the country is now under
construction in the New
York area. Another, us-
ing natural gas to gener-
ate power, is being erect-
ed in Arkansas.

JANUARY, 1943

Sheets, rivets and extruded shopes used in our big warplanes are made
of aluminum. Above, wing sections and engine nocelles are being installed

Aluminum that once went into cooking utensils now maokes army mess kits




Incidentally, quite a bit of copper bus bar
is used in aluminum metal-producing
plants. Since copper is also searce, and
since silver will take its place as a con-
ductor (as a matter of fact, it's better), the
United States treasury will loan the DPC
aluminum plants silver for their bus bar.
Present plans call for 13,000 tons—about
$200,000,000 worth! At the conclusion of the
war this silver will be returned to United
States vaults,

Before the Aluminum Company began
building for the government, it was decided
to standardize buildings and equipment as
much as possible to complete the construe-

Installing the conical bot-
toms on a battery of oil-
processing tanks—aluminum
serves the chemical industry

If you have treubla buying
an ocutboard motor, remem- —+
ber these aluminum motors
ore used for ossault boots

Aluminum disks once shaped
into pots and pans are now
the beginnings of reflectors =
For urmmT searchlights

tion program quickly. This decision paid
big dividends. For example, 175 cranes, of
the same span and capacity, were pur-
chased from one manufacturer, who was
able to set up a production line and in-
crease his efficiency. Seventy-two build-
ings came from one set of shop drawings.

And now a word as to where all this alu-
minum is used in the war program. Most
of it goes into airplanes, but there are lit-
erally hundreds of other uses vital to vie-
tory. In the army these include aluminum
mess kits, cups, steam-jacketed kettles,
mobile field kitchens, anti-aireraft search-
light housings, searchlight cradles, gun
battery director housings, gun platforms,
direction finders, shell fuses, “walkie-
talkie” antennas and cases, relief maps,
pontons, trestles, camera and radio hous-
ings, and outboard motors.
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In the navy, aluminum is used for coffee
biggins, stock pots, beating bowls, steam-
jacketed kettles, baking and roasting pans,
bread and muffin pans, chairs, tables, cab-
inets, trim and molding, electrical fixtures,
]}ripe berths and lockers, fittings, bus bar,
screws, nuts, rivets, bolts, wire and rod,
structural applications. Several more mil-
itary uses are secrets and cannot be told.

But there won't always be an army and
a navy of the size we have now. Some day
swords are going to be beaten into plow-
sharezs and spears into pruning hoeoks.
What's going to happen to the vast alumi-
num production that has been built up?
Will it collapse and throw thousands out
of work?

A great number of people in the industry
believe the day of aluminum is only begin-
ning to dawn. For one thing, the price is
now 25 percent lower than it was only a
few years ago. This in itself is going to
bring in great numbers of requests for the
light, versatile metal.

Furthermore, the public demand for re-
placements iz going to keep the aluminum
mills busy for some time after the war,
There'll be a great need for new washing
machines, vacuum sweepers, refrigerators
with their aluminum trays, and countless
other items.

Then, too, many things that were newly
developed had searcely reached the public
when the war started. Wide applications of
aluminum in architecture are about 12
yvears old, yet this field has barely been
touched. One of the newest developments
is the aluminum window for private resi-
dences: it is efficient, permanent, easy to
handle, and presents no problems of main-
tenance.

The first all-aluminum streamlined train
made its debut in 1934. Since that time,
about a dozen all-aluminum streamlined
trains have been built and are now in serv-
ice. Their performance made a tremen-
dous impression on railread officials, and
they no doubt will be forerunners of a
great number of other aluminum trains.

In addition, more aluminum will be used
in freight equipment. Some very thorough
tests were made, both in the laboratory and
in service, on coal and sulphur transporta-
tion. Sulphur attacks steel rather rapidly,
but has no effect on aluminum. Coal con-
tains a certain amount of sulphur, which
has been a problem to railroad people in

{Continued to page 16%)
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aper Molds for Concrete

Speed Pier Construction

Sawing o tube to required length for building pier

Fiber tubes that can be sawed quickly to
required lengihs are being used as forms
for conerete piers on war building projects.
The tubes are spirally wound to give
strength and waxed to prevent absorption
of water. After the concrete dries, the
tubes can be cut away immediately or left
until the building is completed.

“Cat’s Eye” Meter Gauges Glow
Of Sky on Darkest Night

Now that “sky light" aids enemy subma-
rines off shore, its intensity at night is of
vital conecern. A super-sensitive photome-
ter developed by General Electric meas-
ures down to one Twenty-frth of the light

from a moonless sky on a clt:;u mzp,ht

Measuring shy glow with :upcr-unsuﬁm photomatar

L. NW. Tobow R
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Chinese bean sprouls, traditianal ingredient of chop suey and a tasty addition to o dozen other
G ) o dishes, can be grewn in your home in three doys without sunshine or soil. A 10-inch flawerpot,
piece of cardboard, bucket, hememade rack, and cheesecloth are required. First step, left, pour-
8 ing Mung beans into lukewarm water to soak for 10 hours. Right, cheesecloth is placed in bot-
tam of the flowerpot, then beans are poursd in and covered with several layers of cloth

Three days later, balow left, the green pellets have become vitamin.rich sprouts two or three
inches long and ready for harvesting. This cperation, right, includes cutting remnants of bean
from the sprout. Then it is ready te be served raw in solads or as a relish, cooked and sarved

hot—either fried or boiled—alone or in combination with other vegetobles such as com er
1 anions. Mung bean sprouts have been grown by the Chinase as a table delicacy for 4,000 years

POPULAR MECHANICS



Above, placing cordboord over top of pot
after “planting” te assure total dorkness,
This alse helps hald humidity as well as
keep light from beans which would induee
an undesireble leaf growth. The flowar-
pol is supported by cleats ocross the top
of simple homemaode rock shown ot right.
This rock is of convenient height for
watering and the golvonized pail under it
coteches water os it droins through pet,
Aboaut a guart of lukewarm waler shauld
be poured over the beans every four howrs,
ﬂxcepi at night Bean sprouts weill devn|qp
with only one or two waterings daily, but
frequent moistening hostens ihe horvest

JANUARY, 1943

Left, tipping pot and placing small block under it allows
QXygen to EscOpeE if this 'Ft:rm'mg Pruim‘_l ! |:|H|;'mp1|:-d on
sink or other flat surfoee withow! rack. If the container
is sal flat no axygen can escape from the hole in bottem
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J] ‘SA, ire Cﬂ.gE PI‘QIE‘.‘-C‘IS Tube tle is revealed b_y an X-ray trailer lahora-

’i_‘ tory without dismantling the ship. The
-II'I est fﬂr SIDW LEHk, completely equipped unit is wheeled out

to the plane and X-ray exposures taken
right on the field. Then the operator steps
into the darkroom within the trailer and
develops the negatives. If any hidden dam-
age is detected, the plane is grounded; if
not, it is pronounced fit to return to battle
without delay. The laboratory is self-
sustaining with power supplied by the tow-
ing truck. The compact unit, called the
“Tear Drop” trailer by its inventors at the
Lockheed Aireraft Corporation plant in
Burbank, is about 13 feet long and weighs
4,000 pounds. It can be towed at 45 miles
per hour and can go over rough country
when dual wheels are used. The X-ray
machine works automatically and is op-
erated by one man.

Bulb Planter Digs Hole Quickly
By Lifting Square of Dirt

“Coged” inner tube safely withstands high pressure

Slow leaks in inner tubes are detected
quickly and safely with a wire cage that
permits tests under high pressure. The
A deflated tube that has been causing trouble
iz inserted in the framework of galvanized
wire and then inflated. Pressure can be
inereased until the leak is revealed with-
out danger of bursting an old tube,

]

Field X-ray for Cnmbatﬁ’lanes
. Saves Dismantling S
I.\-""\.
RS Within 15 minutes :5}! f rZIaZf

. lands, structural damage sus

ained in bat-

Scooping out holes or trenches for plant-
ing bulbs is eliminated with a digger that
removes just enough earth to form plant-
ing holes of uniform depth. The tool is
pushed into the ground and when lifted
removes a square of earth. After the bulb
is set, the dirt is discharged from the plant-
er to fill the hole by pushing down on a
lever on the side of the handle.

[ Lock in the index to find where to buy
articles described in this magazine. Say
You Saw It in Popular Mechanics.

| iieppmg inte darkraam of the :umpu:l‘ X-ray trailer
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One-Man Chute Boat Inflates in Ten/Secqqur

Boat pack, laft, tilts scale at 12 pounds. Right, inflated, it cradles pilot and o few needed items

Flyers in our armed forces are receiving
new one-man rubber parachute boals
which can be inflated in less than 10 sec-
onds in the event their ship is forced down
over the water. The collapsible lifeboat,
made by United States Rubber Company,

is attached as a seat pack to the fighter
pilot, who also wears a life vest. After
alighting upon the water, the pilot opens
a valve on a small cmbon diuxide cylmdﬂ,

R oesee Lo DL (oo

and in five to 10 seconds he has a seaworthy
craft five feet six inches long and three
feet four inches wide., Deflated, it folds
into a bundle about 15 inches square and
four inches thick. The boat, with its 11
items of equipment, weighs 12 pounds.
Equipment includes paddles, a hand pump
to maintain pressure in the supporting
tubes, a collapsible bailing cup, collapsible
sea anchor, can of water and sea marker.

f_,{.h_ )’i",q._/'

Rescue Raft’ fnr Fallen Airmen Is Enghsh Channel Refuge _

Many of Britain's sky fighters

owe their lives to rescue rafts T

moored at various positions in the
English Channel. A pilot of the
Royal Air Force who may be
foreed down in the vicinity of a
raft, finds in it a refuge for him-
self and crew wherein are stored
bunks, radio, food and medical
supplies adequate until a rescue
plane or launch can pick them up.

€[ One part castor oil and one part
ethyl celluloze is the composition
of a new plastic used as a rubber
substitute in gloves, hose, gaskets,
galoshes and other articles which
do not need the “bounce” of nat-
m:a]. rubber.

it g &
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With arderly l:puud the crew of a tanker rushes to assigned boots during one nf the

HERDIC figures of this Second World
War are those who in triple jeopardy
of tempest, lame, and foe man the oil car-
riers which feed the Lamps of Liberty.
Ready always to pass through their or-
deals of fire and water, hundreds of these
tankermen have survived U-boat attacks
and come back only to go down again to
the gilv deep. When we thrill to their grim
tales of peril and privation, they shrug

Lty | § ..;-If
beat drills ot sea

their shuuldm;and-say, It ;ncﬁfﬂng much
when you get used to 1t, Its the first time
that gets on yvour nerves.'

The tanker is a petroleum paradox.
Those on board feel danger at hand, while
enjoying comforts and even luxuries com-
parable with those of first elass ocean
steamships. If they are hurled into icy seas
or lakes of burning oil, or are doomed to
drift for days on shatiered lifeboats or frail
rafts, they accept the for-
tunes of war as do veteran
soldiers.

Although taking so ac-
tive a part in supplying to
the Allies the fuel of war,
tankermen are not under
the urge of formal enlist-
ment. They still rate as
private citizens. They are
almost in the army and
navy yet not of it. The
movements of the huge
oil bearers are practically
under the direction of the

Navy gunners abeard an eil ship
practice hondling their gun for
quick action against submarines

POPULAR MECHANICS



United States Maritime
Commisszion, which has
supervised the building
of many of them.

Tankermen are espe-
cially fitted for the im-
portant role they now
play in the world crisis,
for their ordinary peace
tasks require much of the
same vigilance and disci-
pline as are expected on a
ship of war.

Tanker life is different,
however, from any other
life on the surface of the
sea—or under it. Its char-
acter is largely due to the
peculiar construction and
functions of the tankers themselves.
Their cargoes are stowed in tanks in the
holds separated by stout bulkheads of
steel, All inflammable petroleum prod-
ucts give off gases, especially in transit.
The compartments of a tanker, there-
fore, are well ventilated by pipes and
valves which convey the rising vapors
well into the outer air. In some units
hollow masts, in which there is a flame-
arresting appliance, furnish outlets,
Each minor tank has its own hatch, the
curb or coaming of which rises three
feet above the steel deck, the cover be-
ing clamped down tightly by numerous
heavy gaskets of metal.

Caution is the officer of the day. Gas
is a will o' the wisp. It is likely in cer-
tain weathers to drift down to the hull;
perhaps it may be in a thin layer as high
Photo from Tankers Corp.

Tankers have their engine reom, funnel and galley
aft to keep all heat away from inflammakle carge

Rodic silence is observed in @ convoy but the tonker’s
operator (above} is always listening. Below, guards al-
waoys keep strict watch against fire harards while loading

Bocony-Yacuum photo
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Photo by Wendell MacRap from Texas Co.

The Officer of the Doy makes observations as ship plies perilous waters

as a man's mouth, although his nose ought
to be aware of it. Henece, the cardinal rule
against smoking on deck or in the working
parts of the ship, proelaimed on all tank-
ers, in six languages. Even in normal times
fire and explosions of collected gas must
be guarded against with utmost precaution.

In warm weather, sun heat or rising
temperatures may cause explosions of
freed vapors. Therefore, the decks are fre-
quently flushed and the scuppers kept
partly filled with water.

Even though a tanker be empty or in
water ballast the “No Smoking” order ob-
tains, After she has discharged her cargo
her tanks are cleansed with live steam and
whirling jets of boiling water. When the

young geysers cease to
spurt from her hatches
men go down iron ladders
into the compartments
and scrub the walls clean.
They do not do so, how=
ever, until chemical de-
tectors indicate the space
is reasonably clear of gas.
As a tanker is being load-
ed, fire wardens patrol
the adjacent doecks and
yvards; all visitors are
barred and everywhere
cigarettes are tahoo.

Further to checkmate
fire hazards, the furnaces
and engine rooms and
even the galleys (kitch-
ens) are placed far aft—
not amidships, as in most
steamships.

Against surprise from U-boats and Axis
bombers, the precautions are still more
elaborate. Day and night there are drills
at fire fighting and abandoning ship. Navy
gun crews swarm to their stations for gun-
nery practice. Aloft in the crow's nest, or
on deck, lookouts scan sea and sky. The
bow lookouts, being nearer the water, are
more likely to spot submarine periscopes.

From his low position the submarine pi-
lot can see the putline of a prospective vie-
tim silhouetted against the faintest glow,
Hence the strict “dimming out” of lights
along the sea coasts. In sunshine the tanker
is a vague shape in drab paint or camou-
flage. Perfect combustion in her furnaces
leaves no telltale column of smoke by day

Left, loading o tanker’s touchy carge through canvas-rubber pipe. Right, the moscot ot home on the bridge

= —
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nor pillars of fire by night.

Most crises come to oil .

carriers when fully load-
ed, as attacks on empties
are comparatively rare.
The zero hour iz usually
at dawn. Warships and
cutters have been reduc-
ing the fatal toll steadily,;
while armed tankers are
no amateur fighters
themselves,

Their exploits will fur-
nish many a stirring an-
ecdote after the war. One
of the oil fleet, struck
amidships by a torpedo,
began to settle. Before
she sank, her gunners
planked a shell in the
conning tower of the en-
emy sub. The tankermen
adrift in lifeboats saw the
oil slick beneath which
the underseas marauder
had gone to her doom.

Tanker casualties run
highest where the tor-
pedo has pierced the en-
gine room, or an incendi-
ary shell has entered a
laden compartment.

Escape is then likely to
be handicapped by the
blazing oil which spreads
over the waters., Many
have come out alive by
diving and swimming be-
neath the inferno.

In winter there is the
peril of freezing in the icy
waters. Among the new
protectives are buoyant
suits of heavy fiber which
combat heat and cold.

Tanker men who have
had most harrowing ex-
periences are always
ready to go to sea again,
when physically able.
Once they have had their
baptism of fire they be-
come seasoned veterans.
They are getting double
or bonus wages (3200 a
month) and insurance,
vet underlying their serv-
ice is a patriotic motive.

JANUARY, 1943

The crew knows every lifeboat drill may be rehearsal of grim reality,
Lifesaving suits carry bottled water, flashlight and concentrated food

The men behind the gun are always on the alert, and they are winning

duels with attacking submarines more often than con be told officially
i1, &, Navy photg




210-Ton Press Speeds Building of Cargo Ships
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Production of cowl ventilaters for America’s new Liberty corgo ships is being speeded up with the world's
largest die stomping press. It stamps out ventilaters eight ond one-half feet high and six feet in diometer
with two strokes of its huge pistons. The halves are welded together in one operation. The press weighs 210

tans, hos a pressure of 1,100 tons, moves downward ot @ maximum speed of five feet per minute and rests
Showeanse and Fixture Compaony, Los Angeles

on a 390-ton concrete foundation. It w? made by the Waber
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Machme Cuts Up Hay and Blows It Into Wagqn
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Making hay with new lﬂu loader saves manpower with cutter and blower which nlﬂn'l'n it into the wagen

Hay is picked up from a windrow and blades. It is operated by half the crew re- J
chopped into short lengths by a new type quired to run a baler in the field. Harrison ¢
of cutter that also blows it into a wagon [Kell, a farmer near Rock Island, Ill., used — .
box. The machine, which is pulled by a the machine for cutiing and Ioadmg and
N _tractor, cuts hay or straw into lengths that  then blew the hay from the wagonbox into
?"'.l' c_gan be varied by adjustment of the cutter his barn with an old grain separator.

gGram Is Fumigated in Stnrage Tanks Wlth L1qu1d Spray

Liquid that evaporates quickly

. ~into a heavier-than-air poison gas

wesis being used to fumigate grain in

storage tanks by a method recent-

Iy developed by federal and state

" entomologists. As the gas is poi-

sonous to man as well as to grain

. ¥ insect pests, only a trained opera-

-, tor should be permitted to do the

o spraying and should always be

Q} protected by a gas mask covering
&\ the entire face.

Concrete Manhole Fittings

Savelrunfzcr@rq}ﬁ’ﬁ{ ‘7/

At a saving of a gréa urit of
iron, manhole fittings are now be-
ing made of reinforced concrete.
The concrete unit reguires only
about 30 pounds of metal, where-
as 350 pounds of iron went into the
all-metal type. To build strength
into the new cover, which weighs
less than 100 pounds, an inverted
truss design is used for the welded
reinforcing.
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If humon octivity ceased with the wail of
air raid sirens you waouldn't have a wWarry
about blackouts: But it doesn't and yeu da.
Tha degree with which o family or nation
surmounts blackou! problems ond carrins
an “ai wvsual” might be o measwring stick
for morale. The young man, obove, is mak-
ing use of the “blackout bothroom' which
no home shauld be without., The window iz
covered with a blackaut curtain nailed to
wooden strips. Decolcomonios on curtain
lend colorful touch. To the left, Juniar is
all set for the duration with o hondy “kan-
garco” pouch that will lﬂ:vppp him close to
his mother while her arms are free to
do her werk. It's slung over the shoulder

Abeve, pocketbook for Blackouls has red
reflector kuttons, contoins first-aid kit
Laft, royal blue sateen curtains tucked in-
side decorative frame at kitchen window

POPULAR MECHANICS
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BEHIND & BLACKOUT

Any light bulb can be converted to @ val- [ |
vable blackout lamp with shields designed '/ _:_r‘_-f :
for speciol purposes. Those shown obove € 4
were designed by Denald Wrighp'af Pratt

Instifuté, Brooklyn.  The ane af THe left
provides safe illumination for oisles and
the cylindrical shield is for stairway lights
in schools, homes or office buildings., Made
of fireproof cordbeard or dork glass, the
shields fit over @ 15 or 25-watt bulb
and may be wsed in coiling fixture, wall
brocket or lemp. ‘The hoxlike shield, up-
per right, afteched to o floar lamp makes
it possible to black euf windows with
ordinary shades. Right, windew blacked
aut with six layers of newspoper

Left, "bridge as usual”
is matta of this foursome
when the air raid sirens
sound. The large win-
dow in this room can be
blacked out quickly by
lowering the Venetian
blinds and |:|r|:|wing ta-
gether blackout curtains
congealed behind regular
windaw Fll::lnga'ngs_ Cur-
tains are mode of sateen
and they butten deown
middle, Dark red, deep
blue and brown curtains
are a3 effective as black

JANUARY, 1043 3 89



Hydraulic “Nerves” of Airplane
Bared in School’s Mc_u.;k .

Student-made mockup of the hydraulic system of a Pouglas DC-3 reveals
hidden parts finished airplane at the Boeing S-:I'lnnl of Asronoutics

Students at 'lhe Boei nautics gtudy the
hydraulie s_vsl;ern of a Douglas DC-3 with a méockup the:.r
built themselves. It reveals many of the parts goncealed in
a finished plane. A welded frame of hollow stegl tubing was
made in the welding shop, special fittings ahd machined
parts were furnished by maintenance students, and the
hydraulics shop completed the as-
sembly with retractable landing
gear, wing flaps, engine cowl Haps,
power brakes and mechanical and
electrical warning devices. Air-
plane mechanics must acquire a
knowledge of hydraulic systems
because control surfaces on large
planes require hydraulic pressure
rather than manual operation.

Television Aids Lost Pilot
In Thick Weathe oL

Fliers will be ahQ:?&c ‘ough
fog or haze with a television re-
ceiver that instantly converts in-
frared images sent by wire into
visible pictures. Previously, in-
frared or long-wave light rays,
which penetrate where ordinary
light will not, have been used for
making photographs from recon-
naissance planes, A pilot who is

80 Sitd .7 AN
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lost in a fog might make
such a picture, but he
would have no time to de-
velop it. With the tele-
vision receiver on his in-
strument board, all he has
to do is turn a switch and
the set picks up the infra-
red image formed in a tel-
evision transmitter and
sent by wire instead of
through the air, This av-
iation aid was invented
by Harold A. Adams, of
Bakersfie alif.

Three-Wheel Chair
Gives 90 Miles

To the Gallon
W&ge t 3‘&31,135{:

mileage possible from her
stinted gasoline supply
under wartime rationing,
a Newport, B, I, woman
travels in a ve imjv that is
little more than a chair
on wheels. Chauffeur-
driven from the rear, the
car carries passengers on
a seat at the front. Its
small engine pushes it 90
miles ona "ﬁllun of gas.

“Chairmobile,” stripped of all non-essentials except the chauf-
feur, gives more miles on meager rations and helps save rubber

?fﬂpyuﬂ; I\-I.'E-CI-IANICS

i +> ; ‘_ b

2 B



- - | -

1 / - ! {
11 f'_'_bj,-, L A . ?f: .’T{'.a’?"":&t-*-ff o
.+ I] 1 Fd
ey

Double-Deck Diner Is 'A'rnbng Latest Patents

F W"’iéﬁ_t 5
Ameong the laotest inventions is [r i ? —
a visor devéloped by o Mavy T - e i
man which protects the entire P

face of the sailar an wateh and
at the same time permits a clear

forward wision. The sketch at ] f
right shows how extending side 1 >
walls af the circulor ene-piscs "
visar protect the face, Held in
place by straps aver the heod, i - Jiid i ; B
the wisor takes the sting out 1 s A : : . i ) %
of a biting northeaster whip- Yo g f ! 2 s N 2 1 Y
ping around the crow’s nest and Lo Nk : L i 3 : -
gives prolection from the sclt 1 i 4 e | J ke s
spray for men at deck stotions I
- b
R
J :H\
-y ~ )
- T &
3 : 3
4 :
r e v
Left, @ “spinning wheel” far - 3
& fishermen that will enable f""',
— them to dry their lines and-- r -
. \ avoid tangling them. It has u

a drying reel mounted on o
frame with o crank to wind
waot line off fishing reel. All
of the articles en this page
waore recently potented, but
no offier informaotion is:
nvETTE_EEE\T “this time for
ony prospective purchosers

h\"l-.l' 47

Abave, o handy rack for
drying clothes indoars is
attached to a mavable
rod tha' permils raising
ond lowering. The rod
is moved along a guide-
way that con be cdlamped
on one side of an ordi-
nary windew frame or
similar suppaorl, After
clothes are hung on the
rack, it is pushed up to
hold them out of the way

UFFER
DECK

“wW

DUMBWAITER
T KITCHEN

This dining ar would have a double-
deck center portion with o kitchen be-
low and “upstairs” dining room. Ta-
bles are also placed at ends of the gar

: ; A ~ R
= ’ W, y - ,f' AL L
- e Lt Y - } Zh A v S .
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Sunlight is made to turn corners with mirrors and
safely flluminote hundreds of feet of sewer conduits

Cleaning a clogged pipe with harpoonlike instrument

FLDW'ING under every one of our war '—_-:';_

production centers are great under-
ground rivers. Few people Have ever seen
them. They would never be the subjects
of romantic songs such as rivers often in-
spire, yet if anything stopped their flow the

damage to our war effort would be equaled

only by an aerial blitz, -

These rivers are the sewage disposal sys-
tems, thousands of miles of main outfall,
fed by literally millions of miles of tribu-
taries. To “keep 'em flowing,” to keep our
war industries rolling, and to protect the
health of the home front is the important
job of a few skilled workers and techni-
cians, armed with modern knowledge and
scientific instruments.

Industrial wastes, such as have inereased
greatly in the last year or two, are the bane
of sanitary engineers; domestic wastes are
relatively easy to eliminate. Technological
production gives off materials which cause
chemical erosion, threaten explosion, clog
outlets, and could, if uncontrolled, paralyze
whole areas which support millions of peo-
ple and vital industries,

It takes a lot of doing to prevent such a

POPULAR MECHANICS

13

i

&



WING

This eight-inch pipe was nearly clogged
with & thick coating of industrial waste

major disaster, Men of the trouble
shooling erews are often on the
same 24-hour call as soldiers. In
time of emergeney, they must be
equally prepared to plunge into
hazardous situations. It's an end-
less defense program.

Take, for instance, the never-
ending threat of chemical erosion,
Some time ago, a spectacular sur-
vey of this condition was made by
Reuben F. Brown, assistant super-
intendent of sewer maintenance
of the Los Angeles Board of Pub-
lic Works, On a small, specially ! :
constructed b“ﬂiﬂ- Equipped with a Dressed like @ man from Mars, an enginesr sets forth on a
groaning load of testing parapher-  dengerous expedition through 55 miles of los Angeles sewers
nalia, he made a trip the entire
length of the city's 55 miles of
giant outfall—largest of its kind
in the world,

A new type of location finder
was built for communication with
those above, who followed his
movements all the way, With this,
they could communicate with him
and determine the exact location
of any area he pronounced in need
of repair. It is interesting to note
that this finder has since been used
on the torpedo boats of the “mos-
guito fleet.”

Never before has anyone dared
to take such a trip as was made by
Brown. He was attired like a man
from Mars and even then he was
in constant peril. Cave=in, toxic
gas, explosion, a runaway hoat
might at any moment have written

Looking 35 feet down at the booster pumps of a modern plant

JANUARY, 1943



Operating o power sweep that
'Euol!i. eable down the corved
pipe te meve o cleaning rod

finis over him and the
expedition. But he sue-
ceeded, and we may be
thankful he did, for his
discoveries revealed con-
ditions that surely would
have caused the collapse
of Los Angeles’ mighty
outfall, as well as many
others, probably just at
this moment when they
are groaning under war
production wastes, A
tragedy like that would
cripple war production
and also take a heavy toll from disease.

Hydrogen sulphide, released by all sew-
age, was being oxidized by water action to
sulphuric acid, which in turn was decom-
posing conerete pipe and concrete tile join-
ers. Obviously, this gas must be eliminat-
ed. In itself, it is a problem for it is the
gas which gives rotlen eggs their fragrance
and cannot be disposzed of openly.

Acting on Brown's recommendations,
Loz Angeles and many other cities have
since made a practice of installing only
vitrified clay pipe, which is highly resist-
ant to the action of chemicals. To aid in
saving old installations, giant ventilating

94

An electric fan is placed over & man-
hole to blow fresh air below te work-
men combatting the fumes of sewer gas

plants have been installed
to draw off the gas and
blow it high in the air
where it can dissipate
harmlessly.

Another constant war
is against explosive gas.
This is not often generat-
ed from sewage itself, al-
though some explosive
substances from indus-
trial plants—henzine,
gasoline, or ether—may
create hazards. The ex-
plosions are caused by
leaks in underground gas
mains which let combus-
tible chemicals seep into
the conduits. A sewer explosion is more
devastating than most bombs. Not only
does it wreck property, take human life,
and lay a community open to plague, but
it can tie up industry for thousands, even
millions of man hours—time we cannot
now afford to lose.

The old method of testing for explosive
gas was to send men to collect samples
from manholes for analysis, but it was ex-
ceedingly slow. The modern method is to
have a light truck outfitted with scientific
testing instruments. It is driven up to a
manhole, the inspector inserts a rod with-
out getting out and reads on a combustible

POPULAR MECHANICS



Washing down the inside of a
starm drain, @ sanitary precau=
tion taken during dry periods

gas indicator the amount
of explosive present. One
truck serves 60,000 holes
a year,

There iz no known way
to keep sewers from be-
coming clogged. Roots
are one of the worst of-
fenders. Soaps, grease,
boiler scales, soda, and
other industrial wastes
have been known to clog
drains until one could
barely push a pencil
through. Sand and ordi-
nary dirt contribute their
share. Constant cleaning
is the only solution,

Some of this work is done by hand with
a harpoonlike device called a sewer rod.
It contains two sets of barbed cutting
knives which are shoved through clogged
pipes by wooden rods which lock together
in three-foot segments up to any length,

A machine called a power sweep works
with the “harpoon.” Carrying several hun-
dred feet of specially tempered wire wound
on a reel, it feeds the harpoon through the
pipes, revolving it back and forth to grind
out obstructions. This will clean about 100
feet per minute,

Another cleaning deviee is nothing more
than the familiar beach ball. Inserted in a
clogged drain, it forms itself into the shape
of the conduit and is forced forward by
water pressure.

Thiz two-man erew iz testing at a manhaole for exple-
sive gos. They den't have te step frem the truck

JANUARY, 1943

Inserting @ beach ball inte a par-
tially clogged drain. Water pressure
will push it to remove obstruction

Maintenance erews do not
wait idly for drains to be-
come clogged. There are
automatic flushing stations
in every modern system
where water is turned on at
frequent intervals to give
wastes a boost to their des-
tination. In some larger
mainsg, egpecially storm

[Continved to poge 144)
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_Tron P1peBent WithoutHeat

ByTchIrauhc TDDI

Portable pipe bender sliminates elbows ond fittings

Iron and steel pipes can be bent to a 180-
degree arc, without heating or filling, with
a portable device controlled by hydraulic
power. The bender, which requires little
physical effort to operate, leaves no kinks
or wrinkles in the pipe and saves critical
materials by eliminating elbows and fit-
tings. The operation takes less than three
minutes. The bender also handles solid
bars of steel from 24 to 2 inches thick.

Clay Blocks Protect Buildings

From Bullets and Bo ?
Capable of stopping m:.u z ulg
in their tracks, oblong blocks made of clay,
sand and oil are offered as substitutes for
sandbags in protecting buildings and other
structures from bombs and bullets. The
blocks weigh about 50 pounds each, being
18 inches-long, nine inches wide and 414
inches thick., The material is waterproof
and provides insulation against heat and
cold. Of a muddy color, they require no
paint or camouflage, as they merge into the
color scheme of a field and become indis-
tinguishable at a distance. Because of
their shape they can be built up in domino
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fashion to form protective walls, and may
be taken down later for use elsewhere. No
cement or mortar is needed, although a
special liquid binder is recommended for
walls of 10 feet or higher in order to pre-
vent sideglip. Gun ports or slits may be
left in the walls wherever desired. In tests
conducted by the manufacturer, a .50 eali-
ber machine-gun bullet penetrated only
about five inches into the block, while a
bullet from an infantryman's rifle would
mushroom into a ball just beneath the sur-
face of the block.

Single-Treatment lodine Capsule
Is Sealed Until Used

Capsules containing “en ug:Zoéme or
mercurochrome for one application are
part of servicemen's first-aid equipment.
The ingredients are sealed in a glass bulb,
which in turn is protected by a transparent
Lumarith plastic tube, made from soda
straws, sealed at one end by tightly com-
pressed absorbent cotton. To treat a

wound, the cotton becomes saturated with

_—
. -
—

lodine capsule is used only once and then discarded

the drug when the glass bulb is broken by
slightly sgueezing the flexible tube he-
tween the thumb and forefinger. Each cap-
sule is packed, cotton-end first, in a fiber
sleeve, and the contents are kept fresh and
potent as they are not exposed to the de-
teriorating effects of air until the glass is
broken. The capsules eliminate the danger
from econtamination, spilling and broken
glass which is present when bottles and
applicators arg used.

Co




Combination
END TABLE ::{ VANI

SPECIALLY suitable
for use in one- and

two-room apartments
where the living room
doubles as a bedroom, this
compact unit makes the
most of limited space by
serving both as an end table and a vanity
as shown in Figs. 1 and 2 respectively. In
pairs they go well at the ends of a studio
ecouch. In this case, only one would be
made a vanity, the front of the table being
one solid panel and the top fastened instead
of hinged. Cutaway views in Fig. 6 show
the general construetion. A paint-and-
varnish job can be had by combining wal-
nut with fir, which will minimize cost and

JANUARY, 1943

Double-duty end table opens
into midget vanity complete
with chair which nests flush
to conceal drawers in front

By W. Keith Vining

jaOWP

RAFTSMAN

at the same time give a
pleasing two-tone effect.

Make the unit housing
the book niches first. Note
in Fig. 7 that a notch is
made in the plywood
back of this to take the
end of the front crossrail. Notice too in
Fig. 6 that the rear rabbet is cut wider than
the front one to receive the overhanging
back of the mirror well. End posts of the
latter are grooved 1 in, deep for the panel
to which the mirror is attached. Locate
the grooves to allow room for a counter-
weight as in Fig. 4 and cut them a little
oversize to assure free sliding of the panel.
The front panel of the well can be glued

a



and serewed in place, but the back one should be
serew-fastened only to enable you to get at the mirror
and counterweight easily. The triple-pane mirror,
which can be purchased at a department store, is held
to the backing panel by cleats fitted to overhang the
top and bottom edges of the glass. The counterweight
must equal the combined weight of the mirror and
the panel to which it is attached. The weight can be
cast of lead, if available, in a simple wooden form as
in Fig. 3, or of concrete. Resorting to the latter will
require the use of a deeper form to obtain a casting
equal in weight to one of lead. Either drill or cast
holes in the ecounterweight for the cords and knot the
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ends to prevent pulling out. Then run
them up over the screw pulleys and attach
to the lower corners of the mirror panel as
shown. Now join the book-niche unit to
the mirror well and add the drawer and
cosmetic compartments. The crossrail ties
the assembly together at the front.

The top can be of a single plywood panel
or built up of 33-in. solid stock, glued and
doweled. A wire hook supports the top in
a raised position. Divide the opening for
the drawers into three equal divisions and
then cut the drawers accordingly to fit
flush. Note in Figs. 5 and 6 that the fronts
of the upper two extend to the bottom of
the guides, allowing clearance at the hand
holes to prevent rubbing. Like the top, the
chair back can be of plywood or built up.
A padded cushion fitted to the seat will
give added comfort. When nested, the
back of the chair should come flush with
the book-niches.

Tight Gun Action Eased Quickly
With Polishing Rouge

If the action of your shotgun or rifle

seems a little tight or rough, it is possible

that gritty dust or other coarse abrasive
has roughened the sliding surfaces. Or, it

POLISH %G ROUGE AND
QIL PRINTED ON AT
THESE POINTS

might be that the action is normally just a
trifle tighter than you like, Te get that
smooth hand-honed “feel.” clean the action
thoroughly, then mix polishing rouge with
oil to make a brushing paste and apply the
mixture to those sliding parts which are
objectionably tight or rough. Work the
action slowly until the roughness or bind-
ing disappears. When the action is just
right, dismount the parts, wash them thor-
oughly in gasoline and lubricate with a
good guality gun oil

JANUARY, 1943

Fuller-Ball Tip on Oilcan Spout
For Applying Lotion to Dog

QILCAN

To avoid seratching or bruising the skin
of your dog when applying flea lotion with
an oilean, as is frequently done, slip a small
fuller ball over the tip of the spout. This
permits the hair to be parted for rapid ap-
plication of the liquid without danger of
injuring the dog.

joo w.P

Child’s Toys Stored in Drawer
Under Chest or Dresser

Living in a small apartment where space
was restricted, one father added an extra
drawer to a dresser in which his small child
could store its toys. Slides were provided
between the dresser legs as shown, and the
drawer was finished to match the dresser,
thus providing the extra drawer space
without detracting materially from the ap-
pearance of the furniture.
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1: You can fasten o cushion onte o choir back for
easy removal if button holes are provided at the
upper corners lo fit over o couple of picture knob-
nails driven info the top of the chair. 2: The tedious
jeb of threading o quilﬁng needle is simplified when
o cork and fishhook ore wsed. First, the needle is
slipped over the hook, then the yorn is placed aver
the hook borb, after which the needls is remowved,
pulling the yarn thraugh the eye in o jiffy

QUILTING !
NEEDLE —3=

e BUTTON-
"H-lf- HOLE

3: To keep plates on edge ot the back of a cup-

board shelf set them in a flal curtoin rod screwed

to the shelf with the open side up. A strip of wood
will serve the same purpose

@...

FLAT-TYPE
CURTAIN ROD

4: Loce or paper doilies con be kept clean and
unwrinkled if ||"|E:|r are- folled and inserted into o
cardbaard mnill’ng tube., Paper or cloth con be
tied over the ends of the tube to keop out dust

5: Empty butter cartons of the type shown are handy
for molding cooky dough that is to be stored in o
refrigerator ond chilled. As the carton i3 already
waxed it needs no greosing, and takes little spoce in
the refrigerator. When the dough is sliced to make
cookies, each ong will be of uniform size aond shape.
B; C]ippcd o the 'F-II'IEI,"F ring of a kettle cover, o
spring-type clothespin provides an excellent handle
o aveoid burning your ﬁngqr';, gnd one that con be
removed ar replaced instantly os needed. If painted
or enameled, the pin will be easy to keep clean

POPULAR MECHANICS



PROBLEMS

7: A grease spat on wallpaper can be re-
moved with o poste mode by mixing full-
or's earth with eleaner's naphtha. The
poste iz applied 1o the spot ond ollowed
1o -dr"r I|1urnug|1|y. after which it is dusted
off. 8: When o clothesline pulley of the
fype shown is noisy on a windy day, be-
cowse the line has a tendency to mave the
|'.|u||e':,- bhack and forth, iu51 :.|ip Fal r.nu;:lh:\- of
clothespins over the line ond wedge them
under the pulley rim os indicated

FULLER™S
EARTH
MIXTURE

9: "-";'r\_," !_."IC:” rr.n:ll:li:. ﬂl'ld Ehiprll"'f’ Plﬂrﬂ‘s il'l “I'I:"lll"um

often can be repaired by melting o wox croyon

info Ehcm, usir.-a ane of o coler to motch thot of
the lincleum around the crack or dent

MONOGRAM
IM REVERSE
POSITION .

WIRE LETTERS
SOLDERED TO
SPOON BOTTOM

BUTTER

CLOCHK OR
FHONOGHRAPH
SPRING

STOVEPIPE

11: When o stovepipe has o tendency to work out
of the chimney epening, just rivet two lengths of
clock spring ever the end of the pipe so thot they
bulge out slightly, and then push the pipe infe place.
Also, the springs prevent the pipe from ucc]denrnllr
b&l'ng puﬁl:ud inte the :himnq}-’ far enaugh ta restrict
the draft. 12: One home owner eradicates onts in
the howse by keeping o mixfure consisting of equal
parts of sugor and ploster of paris spread eresund
the pll:ltEi 'Frvr.-qurnrm:l b'r the ants
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10: Butter patties can be monagraommed easily for
tpecial lunche: and dinners with this stamp, which
15 mode I:rr {qrming the letters from brass wire and
soldering them in reverse on the bock of o spoon

SUGAR AMND
PLASTER OF
FARIS
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Hunter “Blazes” Trail in Woods
With Whiting-Filled Bag

BLATE MARE
,

TORACCE SACK
FILLED WiTH
WHITING M

To enable other members of his party to
follow him through densely wooded sec-
tions, one hunter carried a tobacco sack
filled with whiting with which to blaze the
trail on the trees instead of employing an
ax. A tap of the bag against a tree leaves
a visible white mark.

Brushes Made From Screen Wire
Have Many Uses

Useful brushes of wvarious sizes and
shapes for many purposes can be made
from left-over ends of screen wire. For
example, the paint scaling brush shown at
A is made by fraying the wire, removing
about five strands, and then winding the
wire to the shape shown, The roll thus
formed is bound and fitted tightly into a
jar cover. Theé brush shown at B is made
in a similar manner except that the wire
is rolled around one end of a dowel and the
jar cover is not used. The handy brush
shown at C is made by folding the wire to

102

form a strip about 2 in. long and 1§ in.
thick which is fitted into a couple of slots
cut in a handle shaped to suit. The wire is
held in place by three small nails.

Baseboard Is Removed Easily
By Using Iron Wedges

The next time
vou have to re-
move a baseboard, ||
get two 6-in. strips
of thin metal and
drive these down
back of the board.
Then place the end
of a chisel be-
tween the strips
and drive it down -
to pry the board -~ .7 .~ 7 o—
away from the
wall. Repeat this operation all along the
wall and you can loosen the board without
damaging the plaster or wood.

W X3 XET
“l FLAT IRON &

BASERQAQD

Driver to Set Nails in Places
Difficult to Reach

If a Ms-in. bolt
is slipped inside a
piece of ¥-in.
pipe or tubing,
you will have a
handy tool for
driving nails in
hard-to-reach
places where a
hammer cannot be
used convenient-
ly. To use the tool, pull back the bolt so
that the head end of a nail can be inserted
into the pipe for a distance equal to about
two-thirds of its length. Then hold the
nail in place with the tool and drive the
nail as indicated.

—Robert C. Corl, Fi. Wayne, Ind.

WRITE FOR POPULAR MECHAMICS!

Reoders are paid cosh for ideas printed on these
pages. You foo may know of a simpler, faster
ar better way to do some daily chore about the
hame, farm, office, shop er goroge; on acid fo
amateur photographers, model mokers, work-
shop fans, car owners, hobbyists, ate. Or, perhaps
it's something of unusual juvenile oppeal. Just
tend a short but camplete description plus o sketch
or photo to the Homecraft Editor of Popular Me-
chanies. Checks sent promptly for accapted ideas.
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Transparent or colored locquers and even nail
polish will serve many purposes in the hame and
shop, The auter eavering of a lampeard will nat
fray near the ends if you coot the edge with
rucqupr (= 11 shown tII:I-D\'L'.. which 13 dn:mv I:m!:urr
the cord is connected inside @ plug or socket,
Above, right: By brushing some locguer en the
threads of o mochine screw before driving it, it
will stick tightly ond vibrotion will net locsen it

Abeve: To wn1erpronF maiches, |:“|:| them in loe-
guer ond stick them end up in a brush 1o dry.
Left: By odding lampblack to locquer, thinned to
consistency of waoter, you con prepare a paint
to wse an photographic and optical equipment
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Mgils con be made more rust resistant and they will  Reference charts, tables, plans and other printed mat-
hold better if they are dipped In thinned lacquer in  ter, which is likely to be soiled by constant handling,
which some sealing wax or rosin has been dissolved  con be protected with a coat of transparent lacquer
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Wood Strips Elevate Sheet Metal
For Easy Cutting

P &
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To handle and cut large sheeis of metal
easily, a tinsmith has one end of his bench
fitted with V-strips of wood, spaced about
6 in. apart. This allows the sheets to be
picked up and moved easily and also per-
mits the insertion and operation of the
shears to better advantage.

Heavy-Duty Hand Sander Uses
Endless Sanding Belts

With this sander vou can go over a large
surface in a short time, and it is just a mat-
ter of loosening a couple of window-sash
locks and shifting the abrasive paper to
bring a new sanding surface into use. The
sander is made from 1'%-in. stock and can

HANDLE —
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be any size desired to suit sanding belts
you have available. Two thin wood blocks
fitted with hand grips and hinged to one
side of the block hold the sanding belt
when they are pulled down with the sash
locks. A piece of felt glued to the under-
side of the block between it and the paper
will provide a good resilient backing for
the paper.—H. F. Unger, Cleveland, Ohio.

Napkin Holders Resemble Snails

Anyone wanting to “try his hand” at
simple carving will find these novel nap-
kin holders just the thing, and when fin-
ished, they make a pleasing table decora-
tion. First make a pattern by drawing the
snail on paper marked off in 1%-in. squares
as indicated. Then transfer the pattern to
a block of l-in. hardwood, and roughly
jigsaw the block to shape. Shaping of the

work can be done with a sharp knife or a
set of carving tools. Finishing can be done
with brightly colored paint, or if you want
a more conservative finish, stain and var-
nish can be used.

—C. B. Wing, Jr., 5t Ignace, Mich.

Crayons Decorate Flowerpots

You can decorate Aowerpots nicely with
ordinary wax crayons. Bands or designs
are marked on the pot lightly with chalk
or soft pencil, after which the crayons are
used to fill in the colors between the lines.
The texture of a clay pot will give the de-
sign a soft, pebbly finish, blending readily
with its surroundings.

POPULAR MECHANICS



IAPER and cardboard glued up in lay-

ers to form sheets or tubes can be used
as a substitute for wood and metal in mak-
ing many useful articles such as those
shown in Fig. 1. Material formed in this
way can be sanded, cut with a saw and,
when sized with glue, it can be painted,
enameled, efc,

The photo album in Figs. 2 and 3 shows
the sheet material cut into strips and lei-
ters and used as overlays., These are coat-
ed on one side with glue, which is allowed
to become tacky before pressing them into
place. This saves time as the paper ad-
heres more quickly so that the work can
progress without the usual long waiting
period. When aitached, the overlays ave
sanded, sized and finished as desired.
Round tubes such as were used in making

the iriple tray shown in Fig, 4, are built up of both
paper and cardboard. For small tubes, paper alone
is sufficient. It is coated on one side with glue and
then wound on a dowel or other form of suitable size
to produce a tube having walls from g to & in.
thick. A strip at the starting end equal in length to
the periphery of the form must he left uncoated so
that the fimished tube will not stick to the form. Cans
may be used as forms for making large tubes. First
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find the circumference of the
can by cutting a strip of pa-
per to fit around it. Then,
using the paper as a pattern,
cut three or four pieces of
cardboard, fold them sepa-
rately around the form and
fasten them at the edges
with glued paper strips or
paper tape, staggering the
joints. Wind paper over this,
in the same way as in mak-

ing the small tubes. To make the tray, sec-
tions are sawed from a tube as in Fig, 22,
and are fitted with cardboard bottoms
glued in place, after which the sections are
glued together at their sides and the space
between them is filled with paper pulp.
The handle iz a section cut from a smaller
tube and glued in place.

An unusual set of salt and pepper shak-
erg can be made from square tubing as in-
dicated in Fig. 6, using one size for the
body and another to glue into each end for
the narrower parts. Tops and bottoms are
closed with heavy cardboard, the shaker
and filler holes being dvilled later. After
rounding the corners on the outside, the
inside corners are eleaned up with a file
or a piece of sandpaper wrapped around a
stick. Then overlays are glued on, after
which the shaker is sanded and sized for
painting. In making square tubing, cord is
wound tightly over the form before apply-
ing the glue—coated paper, Fig. 5. Unwind-

i L1NY ]

# ":' ! .I |
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carpsOARD RLLEET
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ing the string after building up the tube
aids in removing it from the form. As in
round tubing, the first turn of paper or
cardboard must ke left uncoated so the
finished tube can be slipped off the form.
Possibly the tube will shrink at the ends
as it dries. If this is objectionable, use
cardboard strips to enlarge the form so that
the ends will be slightly oversize. After
shrinking, the tube will be uniform in size
throughout its length, The corners can be
made sharp by adding two or three thick-
nesses of paper at these points. They are
sanded to shape after drying. Large tub-
ing also can be made by using square or
rectangular cans as forms. When this is
done, it is unnecessary to wind string on
them as the tubes will slip off easily. Both
cardboard and paper are used alse for
large square tubing.

The trinket box in Fips. 7 and 8 shows
the combined use of round tubing and
overlays ornamented
with cornmeal to produce |
a stippled background,

After gluing on a disk o
bolttom, apply the over- PLUG
lays as indicated. Then BALL
coat the box between

them with thin glue, and b i
yun a pointed instrument | 7%

along the edges of each CARDBOARD %, A
overlay to make narrow BB
scores in the glue, When |£:_1.'{' 3
the overlays are painted i 8"

iy BASE
FOR LOWER COVE < K
SmEnm Yt gy
12 BECIDL LEAD SHOT j
15 o = —— I FARAFFIM @
| 1250, | 1" MAILING TUBE
‘ ey
N [ wis CUT OFF FLUSH |
2 A L
RN e
A + —L
— & |
[P 1 GORE PATTERN __|
14 PATTERN FOR ¥ PATTERN 71 L1 ™1 rOR UPPER COVE
| — HALF OF BALLT—T P;‘DR HSE‘ -+ | 12REQD.
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later, these scores will keep the paint from
running into the background color. Next
sprinkle cornmeal on the tacky swrface,
and while it is drying, make the box lid.
This consists of a cardboard disk with a
band glued around it to slip over the top
of the box.

Begin the canape tray in Fig. 1 with a
plywood disk as indicated in Fig. 11, and
build up a rim on it with layers of card-
board arranged step fashion as shown in
the left-hand detail of Fig. 10. Then smooth
up the stepped surface with paper pulp
pressed into place firmly with a spatula,
Fig. 12. When partly set, smooth the pulp
with a clean spatula dipped in glue. Com-
plete the rim with torn piecesz of paper
picked up with the glue brush and pressed
to the glue-coated surface as in Fig. 13.
The paper coating provided in this way
sands down better than the pulp surface.
Next, cut out cardboard overlays like the
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ones indicated in the right-hand detail of
Fig. 10, and apply them inside the tray as
shown. A flower to decorate the tray is
shown in Fig. 9. Three thicknesses of card-
board are glued up for each petal section
and rolled on a tube to shape them. After
assembling the petal, the center of the
flower is formed with five slitted strips of
cardboard, each being progressively wider.
These are glued in the center of the petal
assembly, after which the completed flower
is glued to the tray.

The lamp shown in Figs. 14, 15 and 16 is
an example of building with gored sections
of cardboard. The ball of the lamp is made
in halves, which are braced with cardboard

pOTTOM
AND BACK
CoY ERED

B g
W

—

bulkheads and then assembled around a
center tube, Fig. 14, by pulling the edges
of the gores together and fastening them
with gummed or glue-coated paper. For
the coves, or narrowed necks, separate
gores are bent in over a solid base of card-
board strips and filler of wet pulp. Card-
board washers are slipped over the tube
and the gores are bent in between them.
Then, a wooden plug is placed in the upper
end of the tube for attaching a lamp socket.
Notice that the base is weighted with lead
shot in paraffin, the paraffin being used to
keep the shot from rattling when the lamp

POPULAR MECHANICS



is moved. Irregularities in the paper work
can be corrected by modeling with paper
pulp or gesso, which is sanded smooth.

An unusual pair of book ends is shown
in Fig. 20. Assemble them by cutting the
large cylinders to fit around the candle-
sticks, mounting them on bases and backs
of plywood as shown in Figs. 19 and 21.
The bands are three thicknesses of card-
board widened between the cylinders with
four or more plies, and the candlesticks
are made as indicated in Figs, 17 and 18.

Self-Dipping Pail for Cistern

The difficulty of
tipping a bucket
to bail water from
acistern was
overcome by one
farmer who used a
simple clip. This
consists of a short
piece of hose,
which is shaped as
shown and slipped
over the rope
above the bail of
the bucket. Be-
fore lowering the bucket into the cistern,
it is inverted and held in this position by
slipping the lip of the hose over the rim
around the bucket bottom. When lowered
to the water, a jerk on the rope releases
the clip and permits the bucket to fill.

RUBBER-HOSE
[ LiP

Pencil Lubricates Pipe Stem
For Easy Fitting

If the friction stem of your pipe fits so
snugly in the bowl socket that it is difficult
to remove, wipe the socket dry with a pipe
cleaner or piece of cloth and then insert
and rotate a pencil point to coat the socket
with graphite. This will lubricate the wood
for easy removal of the stem and also tend
to prevent absorption of moisture.

JANUARY, 1943

"Boxing'’ Paint in Two Fruit Jars
Assures Thorough Mixing

One home craftsman solved the problem
of mixing small quantities of paint thor-
oughly by joining two fruit jars at the lids
and then shaking the paint back and forth
in them. The jars are joined by first break-
ing out the porcelain liners in the lids, then
cutting out the tops and soldering the lids
together back to back., Use a jar rubber
with each lid to make a tight seal.

Altered Triangle Saves Time
When Drawing Threads

| = —
45" TRIAN L1LE CIR!I.’JIN.HL SHAPE

Any draftsman who uses an ordinary tri-
angle and sometimes has to draw threads
or do other work that requires alternate
30 and 60-degree angles, will find this
method of altering a triangle a timesaver
as it makes it unnecessary to turn over the
triangle each time a line is drawn. By cut-
ting out the center of a 45-degree triangle
as shown, and using it in the position indi-
cated, screw threads can be drawn either
vertically or horizontally without raising
the triangle. And by turning it you have
two opposite 15 and 75-degree angles. The
same idea can be used for other angles that
are used often.

—A. C. Hills, East Orange, N. J.
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Artist's Pens and Brushes Tested
On Adding-Machine Paper

BOLL OFADDING =
HACHIMNE #

EPRING-CTEEDS, T

HOLDER T ‘,_,-‘"

Instead of testing his pens and brushes
on the drawing board, one artist uses a roll
of adding-machine paper for the purpose,
This is kept in a holder made by bending
a piece of metal to the shape indicated,
after which it is fastened to a spring-type
clothespin, the latter being fitted with
wooden extensions held in place with ma-
chine screws. In use, the holder is elamped
over the edge of the drawing board in a
convenient position.

Surplus Cord From Lamp Stored
In Adhesive-Tape Reel

The unsightliness of surplus lamp cord
lving on the floor can be avoided by wind-
ing it on an empty adhesive-tape reel. One
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side of the reel is bent outward to permit
passage of the cord when the reel cover is
replaced. If there is room under the base
of the lamp, the reel can be placed under
it out of sight. However, if the reel must
lie on the floor, it can be painted to match
the floor so that it will not be conspicuous.

—Benj. Nielsen, Aurora, Nebr.

Throat of C-Clamp Increased
By Two Wooden Bars

Increasing the
throatofa C-
clamp to handle
wide work is a
simple matter if
you use a couple
of wooden bars
fastened to the
clamp as indicat-
ed. Hardwood is
best for this pur-
pose, and the bars
will be stronger if
they are built up
of two or three
strips glued and screwed together. In use,
have the outer ends of the bars a little
clozer together than the ends next to the
clamp so that pressure will be transmitted
to these ends. This will help compensate
too, for the tendency of the bars to bend
slightly when the elamp serew is turned
down.—A. H Waychoff, Phoenix, Ariz.

gﬁ

Funnel Expands Stove Pipe
To Lock Seams Quickly

Next time you
buy stove pipe
that has the seams
open, you will find
a large funnel
helpful in elosing
them. Just put the
funnel upside
down on a table or
bench and force
one end of the pipe
down over it. This
expands the pipe,
pulling the inter-
locking joint to-
gether. Reversing
the pipe will close
the seam at the
other end.

DPEN- SEAM
BEE

= TOVE
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Patriotic Plaques Display Small Flags on Wall
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You'll find these colorful plagues are
novel and attractive ornaments used for
holding small flags displayed on a wall of
yvour home. After enlarging the sketches
on paper, which has been marked off in
1-in. squares, the designs are cut out and
used as full-size patterns. The plague sim-
ulating Uncle Sam's hat is jigsawed from
1-in. stock, and three 14-in. holes are
drilled to take the staffs of the flags. The
shield is made in the same way except that
only two flags are used. For the torch
plagque, torches cut from 1-in. stock are
glued to a Yi-in. plywood shield. The
plagues are painted as suggested, and are
held on the wall by small mirror hangers.

—R. L. Fairall, La Crescenta, Calif.

Smoke-Pipe Damper Controlled at Front of Heating Plant

This simple control will save you many
steps by making it unnecessary to walk
behind the heating plant to open or close
the damper, which often is located where

AUTO CHOKE
CORTROL
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it is hard to reach. The control consists of
an auto choke-wire cable fastened to the
damper handle, the knob end of the cable
being located at the front of the plant with-
in convenient reach. A wide, U-shaped
bracket, which is attached with stove bolts,
anchors the fitting at the knob end of the
cable, small elips being used to support it
between the bracket and damper.

—W. J. Oforsagd, Port Arthur, Ont., Can.

Easy Way to Open Preserve Jars

When making
preserves, place a
milk-bottle cap in
the paraffin cover
of each jar just be-
fore it hardens.
The covers can be
removed and re-
placed easily with
the little tabs on
the caps.




Scale for Duplicate Weighing
Improvised From Spoon

When it is necessary to weigh out dupli-
cate portions of chemicals or other materi-
als and there is no scale at hand, you can
improvise one that will work satisfactorily
where accuracy is not too eritical. Suspend
a spoon from a string as indicated, and then
wrap a small piece of lead around the han-
dle so that it can be moved back and forth
to balance the desired amount of chemical.
Once the scale is adjusted to the desired
amount, the weighing operation can be
repeated indefinitely.

Eraser “"Frosts’® Metal Surfaces

A pencil-shaped eraser of the kind used
widely by tvpists can be used in the shop
to spot or frost bright metal surfaces, pro-
ducing an effect like that decorating the
inside of some watch cases, or the scraped
surfaces of machines. To do this, insert the
eraser into the chuck of a drill press or
electric hand drill, and rotate it at medium
speed. Touch the eraser against the metal
for a second or two; then move it or the
work sidewise, and make the next spot.

Various designs can be worked out hy
varying the spacing and overlapping of the
spots. The abrasive in the eraser works
best with soft metals, plasties, ete. For
harder materials you can cement disks of
fine abrasive paper or cloth to the eraser
tip, the rubber acting as a cushion.

Hardening of White-Lead Paste
Avoided With Water

Painters and
others who have
had the experi-
ence know how
difficult it is to
keep white-lead
paste from hard-
ening after the
containing drum
has been opened
and a portion re-
moved. To avoid this, one painter levels
the remaining paste in the drum and then
pours about 1 in. of water on top of it. This
prevents air reaching the paste.

Pocket in Leg of Ski Trousers
Handy for Accessories

Sewed to the
leg of your ski
trousers below the
knee, a large
pocket provides a
handy place to
carry ski wax and
other essentials, If
these are ecarried
in your eoat or hip
pockets, they

i - might prove a
source of injury in case of a fall. Be sure
a flap is provided to be buttoned down over
the pocket to prevent loss of the articles
carried in it.

—Jos. Keenen, Fort Melntosh, Tex.

Applying Limed-Oak Finish

To secure a limed-oak effeet on wood,
stir unslaked lime, 1 lb,, into water, 2 gts.,
and rub the mixture across the grain of the
wood. When partly dry, wipe off across
the grain to remove the excess lime. Seal
with two thin coats of white shellac and
finish with a thin coating of paraffin wax.
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R gmn at Home

By R. DeWitt Miller

HﬁUE you wished you eould grow

yvour orchids? You can do it in-
expensively, right in your own home
and without pampering them with con-
stant care, Orchids are not as extremely
delicate as many people believe them to
be. They're as hardy and easy to grow
as almost any other plant. All they re-
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quire is a daily spraying with water and
living in a glass house where a tempera-
ture of 60 to 75 degrees can be maintained.

The greenhouse can be a simple affair
placed on a table. One about 3 ft. sguare
will hold a dozen or more plants. Your
best bet is to make it of standard window
sash, hinging the top and front sash to
permit cooling the interior it the temper-
ature should exceed 75 degrees Fahr, The
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temperature is maintained by the heat of
a light bulb, which also provides the nec-
essary humidity by resting inverted in a
metal, water-filled tray. The tray should
be 2 or 3 in. deep and should be filled first
with a mixture of peat moss and gravel,
shredded asbestos or pieces of broken
flowerpots and then with water to a depth
of 1 in. If the temperature drops below 60
degrees, you merely switch on the light
bulb and check with a thermometer. If the
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Above, switching on & light bulb suspend-
ed in o water-filled troy produces the nec-
essary humidity. Left, o fen-cent thermoma
eter con be used to check the temperature,
which should be between 60 and 75 degrees

greenhouse is in a heated room, a
25-watt bulb in a socket attached
to the underside of the plant plat-
form, below which the tray is set,
usually will be sufficient. In cold
weather you may find it necessary
to use two bulbs. It is well to var-
nish the case inside and out to
prevent warping., The glass side
of the case that faces strong sun-
light should be given a coat of
whitewash to protect the plants
from the direct sun rays. Awvoid
using white paint for this purpose,
as it would be diffieult to remove
if vou should want to move the
greenhouse to another location
where different lighting prevailed.
Orchid plants of the cattleya variety are
the most suitable for home culture, as they
are the simplest type to grow and they pro-
duce some of the loveliest blossoms, one of
which is shown on the opening page. You
can purchase these plants quite inexpen-
gively from any large horticultural firm or
florist. A single plant may be propagated
by division. Some home growers even
start them from seeds. Orchids require no
feeding as they take nourishment from the
air rather than from their roots. However,
they do require a daily spraying with wa-
ter, directing the mist at the leaves with a
small insect sprayer. They like a contin-
uous supply of fresh air, prefer being dry
as a bone in the morning and weleome a bit
of humidity at night. While orchids do best
in a 60 to 75-degree temperature, they can
stand short durations in execess of this. Un-
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Crehids like fresh air and lots
of it. During hot weather the
Iid of the greenhouse may be
propped open at shewn at right

der these conditions you
can start them at any time
of the year. Many find an
enclosed back porch an
ideal location for the
greenhouse, bringing the
plants indoors when they
start blooming., Although
their delicate blossoms
wilt in a few days when
cut, they remain fresh for
weeks on the plant, pro-
vided you do not neglect
to spray their foliage
daily with water. The
sight of an orchid bloom-
ing in your living room
will bring exclamations of
amazement from wour
friends who, like most of
us, have looked upon or-
chid culture as something
mysterious and too diffi- -
cult to undertake at home.

Viewing Box for Test Tube Helps Chemistry Instructor

This simple viewing box concentrates
light on a test tube when making a test to
enable students to ohserve closely the re-
sults of chemical action. By bringing the
specimen close to the aperture in the box,
the depth of color, the formation and other
qualities are better presented. Specimens
of metals can be observed easily by using

cipcuian [
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the box. Made of plywood, it is fitted with
a lamp, socket and reflector at the back,
while the front has a slotlike aperture be-
hind which a test tube can be inserted
through an opening in the top as indicated.

—H. R. Trelease, Bloomfield, N, J.

Drawing Waxed to Prevent Glue
From Adhering to It

If you are in the habit of using full-size
drawings on which to assemble small parts
with glue, vou ean
avoid having the
paris stick to the
drawing if vou
wax it. An easy
way to do this is to
lay a piece of
waxed paper on
the drawing and
press it with a me-
dium hot iron. The waxed sheet transfers
enough of its coating 1o the drawing to
proteet it against adhering to the glued
paris and still leave the lines visible.
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Glass Bookcase Door Over Lamp
Makes Ideal Tracmg Desk

While tracing a number of drawings
which had to be inked, I found that the
usual method of holding them up to a win-
dow was very tirezome and ineonvenient.
To make the job easier, [ removed one of
the glass doors from a bookease, placed it
horizontally between two small tables and
then set a lamp on the floor directly under
the center of the glass. This arrangement
made it possible to do the work in a sitting
position and it also eliminated the pencil-
ing operation as drawings can be inked
directly from the copy.

—W. F. Schaphorst, Newark, N. J,

Eye-Dropper Cap Protects Pocket
Against Indelible Pencil

To keep an indelible penecil always at
hand and still prevent the point from soil-
ing his shirt pocket, one clerk uses a rub-
ber bulb or cap from an eye dropper. The

IMDE LIBLE
PENCIL

EYE “DROPPER
CAP
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closed end of this is pierced and slipped
over the lead as shown. The rubber covers
the lead directly when the pencil is carried
in the pocket and when it is necessary to
use it for writing, the bulb is merely
slipped back to expose the lead.

Red Reflectors on Bicycle Pedals
Attract Motorists’ Attention

If you ride a bicycle at night, the addi-
tion of these reflectors on the pedals will
increase your safety considerably. They

move with the pedals, thus attracting at-
tention better than the stationary reflector
on the seat or rear fender, or Lven a rear
taillight. The reflectors are mounted on a
strip of heavy sheet metal cut to the shape

T 3 WOLES BOR  “dd A
CuT OFF BT g RERLECTOR ROLT ?
i

shown. The sirip is long enough to be bolt-
ed around the pedal, being placed as close
to the pedal hanger as possible.

Solder Spot for Dividers Leg
Prevents Marring Work

When it is necessary to scribe cireles on
thin sheet metal and a prick-punch mark
for the pivot leg of the dividers is unde-
sirable, a spot of
paste solder in
whieh to set the
leg will prevent
marring. After the
circle has been
seribed, the solder
can be seraped off
the metal easily.

|
s
&
SHEET META
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Built-In Dressing Table Under Corner Wmdows

Installed under a cor-
ner window and fitted
with a small drawer, a
shelf like the one shown
provides a convenient
and attractive dressing
table in space that can be
used for few other pur-
poses. Flowered chintz
tacked along the edge of
the shelf adds a cheerful
touch. Construetion is
guite simple. The eircu-
lar detail shows how the
ghelf is supported. Your
lumber dealer can cut the
drawer pieces to size, and
they can be assembled
with casein glue,

Wood Rasps Made From Blades of Band and Hack Saws
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You can make highly efficient wood rasps
by assembling pieces of old hack-saw and
band-saw blades as shown. The band-saw
blades are broken into suitable lengths and
then drilled and riveted together, using
enough lengths of the blade to make a rasp
of the desired width. If solder is available,
it can be flowed over the backs of the as-
sembled blades and smoothed down to
make a neat back on the rasp. As hack-
saw blades are too hard to drill and rivet,
they must be clamped in a suitable holder.
A length of hardwood with strips of flat
iron screwed to its sides will hold the

_blades. Small bolts pass through the holes

in the ends of the blades and through the
fat-iron pieces. The wood extends beyond
the ends of the blades for hand grips.

Cover For an Old Sewing Machine Also Serves as a Kneehole Desk

If you have an old sewing machine that
vou like to have handy for use at all times,
vet dislike its appearance in the room, this
simple cover will hide it and also serve as
a kneehole desk. The cover has three sides
and slides over the machine. It can be
made of any wood desired and finished to
suit. Two sliding doors in front can be
opened when using the cover as a desk to
provide an opening for your knees. When
not in use, the doors are kept closed, com-
pletely hiding the machine from view.
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100D control in skiing comes mainly
at the turns and therefore various
Lypes vj’ Lurns .‘;ul_li.!i'!.!')]l.,! for different ,-_i[rt.‘rl.;rl:i.ﬁ
must be mastered fully. The first step in
learning to ski is to become accustomed to
the skis in walking on level ground and in
gliding down wvery slight inclines. Then
vou practice the motions of turning at a
standstill by means of the kick turn de-
tailed in Fig. 4, which is necessary in order
to make a zigzag climb up a slope as shown
in Fig. 9. Other methods of climbing arve
the herringbone method shown in Fig. B,
and side-stepping, which is done on short,
steep slopes,

Double-stem or snowplow braking:
When coasting down a slizht incline at a
speed not faster than a walk, you must be
able to “apply brakes” by means of a dou-
ble stem or snowplow, in which position
the skis are toed in as shown in Fig. 2. To
practice this maneuver vou proceed as fol-
lows: At the top of a gentle slope of well-
packed snow, assume a normal downhill
position. That is, place one foot half a shoe
length ahead of the other, bend your knees
slightly so that yvour legs will Aex in order
to absorb shocks of uneven surfaces, and
lean the upper part of the body slightly
forward so that an imaginary straight line
could be drawn through the nose, knees
and boot tips as illustrated in Fig. 5. Your
hands, holding the poles as in Fig, 6, should
be about level with the knees, the poles
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SHOULDER BACK =2 —

b, FORWARD
oAMD AWAY
FROM SLOPE

' START “BOB"

ALSD STEM
UPFER SKI
SHIFT WEIGHT

SHOULDER
BROUGHT /
FORWARD

AMD BRIMG
KIS TOGETHER
WHEM
UNWEIGHTED

CONTINUE TO BRING G
i : OUTSIDE SHOULDER
thrust behind., Skis should be parallel and FORWARD

about 3 in. apart. Now, with yvour eyes on
the slope—not on the ski tips—give vour-
self a push with the poles and you're off.
‘When traveling at the speed of a slow wallk,
push the heels of the skis out until they
form a V. This is the double-stem or snow-
plow position. The wider the V, the great-
er will be the braking effect, If the ankles
are kept straight the inner edges of the
skis will dig into the surface slightly and
produce still greater braking force. Keep
the knees well forward and aveid a knock-
Ekneed position which is likely to edge the
skis too much. In the snowplow position, a
moderate braking effect results, one which
is easy to control and is essential to the
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turns which will come later. When you let
the skis come parallel again the braking
force will be removed. The snowplow
should be practiced until the effect can be
applied instantly and eased or released
at will.

Double-stem or snowplow turns: After
getting the knack of snowplow braking,
you start practicing a double-stem or
snowplow turn as in Fig, 1. If, for example,
while in the snowplow position, you wish
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outside ski. At the same
time, hold the left shoul-
der slightly forward, an
action that will cause a
slight outward turn of the
hips. The entire snow-
plow has to turn around
just as if the ski tips were
tied together, so don't drag the lighter ski
behind. Snowplow turns should be prac-
ticed at slow speed on gentle slopes, with
each motion smoothly linked with the next,
first with a turn to the right and then to
the left, alternating until the bottom of the
slope is reached.

Stem-christiania turn: From the double-
stem turn, the stem-christiania turn or
stem christie, as shown in Fig, 3, is an easy
step. The first half of the stem christie may
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be considered to be similar to the double-
stem or snowplow turn. In the second half
of the turn, however, the skis are parallel
and skidding appreciably to complete the
rest of the swing. The stem christie re-
quires more speed than the snowplow turn.
Start the turn from a traverse, {a run diag-
onally across the slope), by stemming with
the lower ski, (absternmen), and twist the
body slightly in a direction opposite to that
of the proposed turn. Then bring the upper
ski into the snowplow position, shift your
weight to the upper ski and turn until the
V points straight down the slope. At this
point you start to bob up so that the knees
straighten, after which the weight of the
body on the skis is reduced as the knees
again bend. When the skis are partly un-
weighted in this way, they are brought
parallel and at the same time the body is
twisted in the direction of the turn. Re-
member that the body was “wound up” in
the opposite direction when the turn start-
ed. During the second or skidding half of
the turn, the skis are edged somewhat to-
ward the outside of the turn. Properly ex-
ecuted, the stem christie will turn the skier,
but does not reduce the speed greatly.
Hurrying the turn will produce more side
skid and will ruin the rhythm of the turn.

In all turns made at speed it is necessary
to lean well inward during the turn as
shown in the photo marked high-speed
christie—just like an ice skater or bicycle
rider. This keeps the center of gravity over
or even inside of the skis, and assists the

JANUARY, 1943

skidding action so important to skiing
turns. An up-and-down or bobbing move-
ment is used to unweight the skis and fa-
cilitate their turning. To demonstrate how
weight is apparently reduced when bring-
ing the body down by bending the knees,
do this on a bathroom secale and have some-
one observe the reading,

One should never run a steep hill until
twns have been mastered, and then they
should be used constantly to retain control,
It's a good idea to stay on one slope until
all humps and hollows are known to the
skier and can be taken successiully in full
stride. Then run a new slope, for example
one of the kind shown in Fig. 7, which may
require a moderate speed. Make use of all
well practiced turns in choosing the proper
course. The well kept stretches of a hilly
golf course make excellent practice slopes.

Waxing skis: To obtain a slick surface
on your skis, there must be a good base for
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the running wax. The base may be a wax
penetrating into the wood fibers, or several
light applications of lacquer rubbed down
between the coats. A thick coating is not
necessary or desirable. For best results,
skis should be waxed each day they are
used. Usually four or five varieties of wax
will meet the demands made by various
snow conditions. Remember that racing

waxes are made for racing only, and will
make walking and eclimbing very difficult
if not impossible. Stick to the generally
useful climbing-and-running waxes.

Ski boots: In making turns, great strain
is placed on the boots as well as the bind-
ings. The thick, straight-sided soles of the
boots should fit the toe irons snugly. Small
metal plates serewed to the edge of the
soles as shown in Fig. 10, prevent the irons
from gouging the leather, When the bind-
ing is adjusted to the boot properly, there
must be no lost motion between the boot
and the ski. The position of the strap or
cable where it fastens to the ski will allow
the heel to move up and down, as occurs
in walking and in making some turns. The
boots must be sturdy and must be kept in
the best condition if they are to stand the
strains of 6 and 7-ft. skis,

Punch Marks Metal Uniformly Without Usmg Hammer

This prick punch, which provides a
speedy method of laying off patterns on
sheet metal, can be made quickly from a
long carriage bolt. The threaded portion
of the bolt is first reduced by grinding off
some of the threads after which a loose-
fitting weight is made to slide between the
bolt head and nut. Grinding or filing the
end of the bolt to a sharp point completes
the tool which is used to make uniform
impressions by lifting and dropping the
weight instead of hitting the punch with
a hammer.

{[If the sweetness of cream is doubtful, a
pinch of salt will prevent curdling, even if
you should use the cream in hot coffee.
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Miniature Sewing Kits to Carry in Your Purse

—_—————

DEMTAL-FLOSS
CONTAINER

MATCH HEADS CUT OFF AND
EVERY OTHER MATCH TORM OUT

Empty match books and dental-floss
containers—the flat metal, and glass or
plastic tube types—can be converted into
handy sewing kits that will fit into the
smallest purse. A match book will hold
needles and pins of various types, and ten
different kinds of mending thread. First,
remove the matches from the book by tak-
ing out the staple at the lower end. Tear
out every other one and cut off the heads
from the rest. Now wind thread on each
match and secure the loose end in a slit at
the top. A needle and pin cushion is pro-
vided by lining the book with flannel or
thin felt, After replacing the matches in
the book, the outside surface is covered
with cloth, pasted in place.

To use a tube-type container as a kit, the
cap is removed and four tiny holes are
drilled or punched in it. Then several lay-
ers of thread are wound on match sticks,
allowing the starting ends to project about
1 in. and securing the other ends with tape.
In this way the thread is unwound from
the inside of the coil, and will not ravel
The thread coils are inserted into the tube,
after which the loose thread ends are
pulled through the holes in the caps with
the pointed end of a needle. A small pen=
cil-lead container filled with pins and nee-
dles also can be kept in the tube. A flat
tvpe of floss container is divided into three
or four sections by means of cardboard
separators. The thread is wound in flat
eoils to fit the sections and the loose ends
are fed out through small slots cut in the
sides of the container as shown in the low-
er detail—H. Lemberger, Chicago.

{[To keep carrots crisp, fresh and tasty,
wrap them in a wet cloth and wax paper.
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Small Chain Attached to Ball
Cleans Inside of Bottles

The next time you have a number of bot-
tles to clean, try a length of small chain
attached to a half of a hollow rubber ball.
Put water or special cleaner in the bottle,
drop in the chain
and then hold the
half rubber ball
tightly over the
bottle mouth.
Shaking the bottle
will move the
chain around and
scrape the dirt
from the sides.
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Wire Rack on Top of Stepladder
Holds Bulbs While Changing

T

¥
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Bent from a length of wire, this simple
rack is just the thing to hold lamp bulbs
safely on a stepladder when ecleaning or
changing them in high fixtures. To make
it, just form loops in the center of the wire
to accommodate five or six bulbs and drill
holes in the edge of the ladder top to re-
ceive the wire ends, As the rack is merely
slipped in place, it can be removed easily.

Fence Scale Handy on a Shaper

An offset scale for your shaper will be
found handy, especially when using it as
a jointer. The scale can be added to a
shaper fence in which the halves are moved
along a slide at right angle to the faces.
Cut a piece of steel rule and drill the ends
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for screws so that about 114 in. of the scale
remains for use, Drill and tap correspond-
ing holes in the casting at one side of the
slide, and serew the seale to it. Also screw
a metal pointer to the casting at the other
side. Adjust the fence faces to accurate
alignment with a straightedge and set the
pointer to zero. Settings for jointing and
for full-edge moldings will be easy to malke,

—FEdwin M. Love, Monterey Park, Calif.

W T M. Comerele
Roll of Cardboard in Concrete
Provides Hole for Pipe

Instead of wast-
ing time whittling
wooden plugs to
certain lengths
and sizes to make
pipe holes in fresh
concrete, roll
strips of corrugat-
ed cardboard to
the required di-
ameter. A layer of tar paper is then added
to prevent water in the cencrete from soft-
ening the cardboard after which the roll is
tied with string or held by slipping a couple
of rubber bands over the ends.

CORCHRETE P = |

Water Pipe Laid Inside Tile
Is Removed Easily

Wishing to con-
nect long runs of
pipe to the pres-
G e e sure water system
e i " == . in the basement of

7 =" his house, one
farmer took the
precaution of lay-
ing the pipe in

:  bell-end tile. This
made it an easy job to remove the pipe at
any future time in case of freezing, leaks
or for any other reason. The tile, of course,
should be laid below the frost level

Eyelets Strengthen Model Planes

When building seli-propelled model air-
planes there are many places where control
wires or cords have to pass through holes
in the soft wood. These holes soon wear so
that the wires bind. If shoe evelets are set
in the holes, wear will be avoided, and the

controls will work freely.
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Ideally suited a: gifts for sailors or aviotors, these
attractive cases uvtilize pocket watches as timepieces
that can be removed instantly. If desired the cases
can be enlorged to toke electric or  spring-wound
clocks installed permanently. Walnut, mople or other
close-grained hordwood is best to use foer the pur-
pose. A mople cose with a walnut or plastic retain-
ing ring at the face of the wotch gives a pleasing
effect. Or, you can moke the base of ene woed and
the upper part of another to give contrast in color




Paper Trimmer Makes Inside Cuts
With Aid of Curved Block

CURVEDR TOF

Straight inside cuts in celluloid, card-
board, fiber or heavy paper can be made
accurately by using a paper trimmer and
a wood block having a curved top surface.
The curved block is fastened to a thick
base, which permits the material to be fit-
ted closely over the curved surface with-
out kinking or breaking where it contacts
the trimmer board. You will find this jig
helpful when you wish to cut photo frames
or transformer, choke coil or magnet insu-
lating forms.

—W. C. Wilhite, Carlinville, I1l.

How to Patch Holes in Wallboard
So They Cannot Be Noticed

- |
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WALLBCARD PATCH

MNext time you have to patch a hole in
wallboard, try this easy method of repair-
ing the damage. First, cut a patch slightly
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larger than the hole, place it over the open-
ing and mark around it. Then, remove the
excess wallboard carefully to assure a neat
fit. A pine block is next cut to fit behind
the opening as shown, a finger hole being
used to hold it in place while fastening
with screws. Now, you are ready to apply
the patch, which is screwed to the pine
block, completing a repair job that will not
be noticeable after the wall is again pa-
pered.—Opie Read, Jr., Chicago.

Handle From Poultry Leg Bands
Dresses Up

T

Linked together as shown, poultry leg
bands make a strong, attractive handle to
dress up an old pocketbook or to replace
a worn handle. A double link chain is most
suitable, however, a single chain may be
used. A single band on each end of the
chain serves as a fastener,

—Benjamin Nielsen, Aurora, Neb.

Effective Way of Keeping Baby’s
Bed Clothes in Place

Fastened to the sides of a crib and clipped
to the baby's bed clothing, a pair of men’s
garters are ideal for keeping the clothing
in place. The garters allow the baby to
move freely, vet prevent it from kicking
the eclothing out of place. Also, the elas-
ticity of the garters prevents tearing the
bed clothing.
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One of the novel
photographic ef-
fects that can be
produced easily by
any amateur is the
“bas-relief” or
“seulptured” pie-
ture which closely
resembles a carving
in stone. Starting
with any negative,
such as the one of
the boy whittling,
Fig. 3, a positive

film, Fig. 2, is made. This is done by placing a
piece of commercial antihalo film behind the
negative in a printing frame or on a contact
printer and exposing it to a weak light. Some
experiment may be necessary to get the proper
density in the positive. Next, the negative and
the positive films are placed together, slightly
out of register, and a print such as the one
shown in Fig. 1, is made by contact or projec-
tion. The two films can be held together with
a couple of pieces of photographic tape while
the print is being made.

—Fred G. Korth, Chicago.

Jingle of Small Bell Aids in Making Animal Look Alert for Photo

Photographers taking pictures of dogs,
cats, horses or other animals often are con-
fronted with the problem of getting the
animal to look alert as the shutter is
snapped. Almost any unusual noise heard
by the animal will accomplish this. One of
the handiest things to use for this purpose
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is a small bell. After getting the camera
all set and focused, and the animal in the
position desired, give the bell a jingle. It's
surprising how this will cause the animal
to raise his head, prick up his ears and as-
sume an alert look. Be ready to snap the
shutter when you ring the bell.
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Extra Socket on Flood Reflector
Aids in Taking Flash Shots

P .' ok

Mounted near the bottom edge of a pho-
toflood reflector, an auxiliary socket aids
in taking indoor flash shots. By using the
regular flood bulb for focusing, then
mounting the flash bulb in the same posi-
tion, you can get the lighting effect desired.
The extra socket, wired to the flood-bulb
switch, is mounted on a small metal brack-
et, which is bolted or riveted to the reflec-
tor. After focusing, the flood bulb is turned
off, the flash adapter plugged in and the
flash bulb fired by closing the switch.

—Joseph A, Nemeth, Chicago.

Short Lengths of Movie Film
Printed in the Camera

Almost any 16-mm. movie camera can
be used as an emergency printer, In the
darkroom, load a daylight spool with the

negative and the positive stock, winding
them on the spool together with the emul-
sions facing and the positive stock back of
the negative. Thread the two films through
the camera sprockets together. Then point
the camera at a brightly illuminated white
card, with the diaphragm wide open, and
start the camera running. A few tests will
determine the correct amount of light to
use on the card. After exposure, the posi-
tive film can be removed and developed in
the usual manner.

—Louis Hochman, Brooklyn, N, Y,

Substitute for Tank Hold-Down
Made of Wood and Glue

When the plastie hold-down strip from
my cut-film developing tank was broken
accidentally, I made a satisfactory substi-
tute of wood. The wood strips were shaped
and sanded, then screwed together and the

whole assembly given a heavy coat of wa-
terproof plastic glue. The glue was allowed
to dry for a week at room temperature, but
was sanded smooth after two days of dry-
ing —E. M. Love, Monterey Park, Calif.

{[One photographer, who had some water-
colored photos to mount on cloth backing,
found the eolors would not run if the prints
were dipped in vinegar instead of water
before pressing them on the cloth.
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Escapement-wheel action gives pul-
sating, rotary motion to agitate solu-
tion thoroughly. Utilizes motor of
small fan and wood from scrap box

By Edwin M. Love

CTUATED like the escapement wheel

of a watch, the turntable of this effi-
clent agitator rotates the film tank in a
jerking manner to keep the developer
moving continually. Cleats on the turn-
table form a well in which you set the tank
as shown in Fig. 1. Construction centers
around a small fan motor, which iz stripped
of itz base and fan. A piece of 1a-in. dowel,
drilled centrally and grooved, is pressed
on the motor shaft to serve as a pulley and
to take up thrust when the motor is stood
on end. Excessive heating of the motor can
be prevented by providing it with a small
fan. A suitable one can be cut to shape
from a can cover and soldered to the end
of the motor shaft. Fig. 2 shows the ar-
rangement of the pulleys which, when
belted together, will rotate the turntable
at about six revolutions per minute. Flat
shoelaces, stitched end to end, will do for
belts. Regular belt dressing can be applied
if slippage vecurs. The detail to the left of
Fig. 4 shows how the mo-
tor nests between wood
blocks, two of which serve
as bearings for the pul-
leys and turntable. Lo-
cation of the blecks as
given in Fig. 4 is for a
motor of 3-in. diameter or
less and dimensions
should be increased pro-
portionally when using a
larger one. Large pulley
A is turned from a piece
of plywood and has a
short piece of dowel
glued to the center of it
for a second pulley. Both
could be turned in one
piece from a l-in. disk.
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Tiny fan cools mator by
foreing air vpwaord and
out vent holes in cover



.rﬁgtggﬁmﬁm of the agitator. Fig. 6 gives the

tooth pattern full size for tracing
on a piece of hard-pressed board,
When fitted properly, the crank
roller will slip in and out of the
slots, jerking the tank around by
giving it a slight backward kick
each time. If you find that the
roller does not mesh smoothly
with the teeth of the star wheel,
experiment by reducing the size of
the roller and by shifting its posi-
tion slightly on the pulley. When
adjustment is completed, a cover
can be made like the one in Fig. 3,
to set down over the mechanism.
It is advisable to paint the cover
to protect it from spilled solution.
Agitation can be increased if de-
sired by placing a block under one
end of the base to tilt the turntable,
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Round-head wood screws about 2 in. long
will do for the pulley shafts. Pulley B, car-
rying the erank pin, which is simply a
headless wood screw, turned in with pliers,
is made of solid stock as detailed in Fig. 5.
A piece of dowel bored to slip loosely over
the pin, acts as a roller to engage the testh
of the star wheel on the underside of the
turntable. Fig. 3 details the latter, show-
ing top and bottom views and the manner
of attaching the dowel shaft over which
the star wheel is fitted, Light grease should
be applied to the dowel to make it turn
easily, AL‘EIJI‘HE}T in laymg out and cutting FULL-SIZE TOOTH

the wheel determines largely the efficiency P TTERM OF STAR WHEEL
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Carrymg Cases for Photographer’s Equipment

B e
e &

i 7 T,
VS,

Any photographer who must
carry his equipment in a car
will find these two cases ideal
for the purpose. One is a plywoad box par-
titioned to provide compartments for a
camera, tripod, accessory box, ete. The
camera and accessory-hox compartments
have thick felt pads to absorb road shocks
and protect delicate mechanisms. Carry-
ing handles are provided at the ends, and
the lids for both the box itself and the tri-
pod compartment are hinged. The dimen-
sions and compartment arrangement can
be changed easily to provide a box suitable
for your particular equipment. If the box
is to be carried in a car trunk or rear-deck
compartment of a coupe, a couple of small
casters located near the two front corners
will facilitate sliding the box in and out.
The other case shown in the photo is mere-
ly an inexpensive overnight bag partitioned

All your aquipment is
earried safely and at
your fingertips when
you go cui on a job
with these two coses

to provide eompartments for film holders,
boxes of film, exposure meter, sunshade
and changing bag, Strips of cloth tacked
inside the lid provide pockets for note
books, lens filters and other small parts.
—J. E. Priestley, Fresno, Calif.

Rubber Band on Tank Reel Locks It Securely in Position

RUBBER
BAMND

JANUARY, 1943

After considerable use, the friction
catches on a plastic film-tank reel some-
times become worn to the extent that they
will not hold the reel in adjustment for
films of different sizes. Usually a quick
and effective repair can be made with a
rubber band. The band is wrapped around

the reel, as shown.

{[Save pieces of tinfoil from cut-film pack-
ages and shellac them to a piece of wall-
board to make a handy light reflector.
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Old Hypo as Short-Stop Bath

+

When you are out of acetic acid, you can
use your discarded hypo as a substitute
for the short-stop bath. Hypo that is too
exhausted for use as a final fixer will still

neutralize the alkalinity of the developer
on prints submerged in it and fix them
slightly, leaving less work for the final bath
and helping to make it last longer,

Film Stored in Battery Covers

Cardboard cov-

ers from flashlight
batteries are .
handy for storing . e
lengths of 35-mm. il
film. There is suf- ¢
ficient blank space - _iu’
on most of the ——
covers to write the
necessary data.
Don't use a case from a battery that has
corroded, as the corrosion might damage
the film. To be safe, dip the cases in melted
paraffin before they are used,

“Banta,"” 12-Ft, Runabout—1080-1081

on thot weekend trip. 2 prints 50c.
“Faleon”=1070-1079  Incl.:

material list and procedure §2,50,
CATALOGUE OF PLANS

WHAT KIND OF BOAT DO YOU WANT?

Whether it‘s a simple rowboot, an outboord runabout or a family cruiser, you'll find some-
thing you want eameng our plans. Build your best new for the coming season

“Banta,” 12-F1, Plyweood Runabout—1080 and TOE1:
Simplified construction makes this plywood run-
about easy to build. Here's the boat to take aleng

Trim, sturdy 18-ft. in-
boord runabout or cabin eruiser. &6 in. beam, 42
in. total depth, 7 or 8 passengers. Makes a speed
of about 17 m.p.h. with a 20 h.p. mator. 10 prints,

“Arrowhead” Sloop—944 to 951: 21-ft. sail-
boat that can be built by average crafts-
man. Accommodates up to 10 passengers.
Set of B prints $2.00.

“Hi-He,” 14-Ft. Family Runabout—840 te 845:
Powered by 11 to 22 hp. cutboard or light
inboard motor. Beam 3B in. Set of six
prints $1.50.

“Roamer’'—F65 to 770: Outboard cabin cruis-
er. 16 fL. long, 66 in. beam. Requires out-
board motor of 20 to 36 hp. Set of six
Pr]n!s. $I.5I{!,

“Skipper''—1018 to 1023: Low-cost, ocutboard
runabout. Con be buwilt for 330 to 540. 14
ft. long, 54 in. beam, weighs about 275 lbs.
Set of six prints $1.50.

12-Ft. Rowhboat—707: Flat bottarn. Can be
used with small cuthoord motor. 25c.

“Sea Soucer"—893: Lightweight sailboar,
Length %' ft. Planked with 3 /16-in. ply-
wood. 25¢.

16-Ft. Canoe—811 and 812: Cedor planking
covered with canvas. Two prints 50c.

Convas-Covered Kayak—9%28 and 929: Light
framework covered with canvas, 17 . in
length and cecommodates single passenger.

If you have a home werkshop and want some new
idens on things to build, just send your neme and
address with a 3¢ stamp for aur new 32-pp. illusirat.
ed plan cotalogue. Lists plans on workbanches, mo-
tor-driven machines, garden furniture, models of all
kinds, boats, radio equipment, juvenile articles, ete.

Two prints S0c.

7Vz-Ft. Plywood Rowboot—1068: Maode from
waterproof plywood this boat is easily
transported on top of cor. Complete in-
structions and material list included. 25c.

Popular Mechanies Magazine, Dept. 441, 200 East Ontario Sireet, Chicago, Illinois
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POLISHTNG "

- WHEELS
é - g“'ﬁ

How vou can make your own metal-polish-_‘
ing wheels by gluing cloth buffers together
and coating them with powdered abrasives

By Alexander Maxwell

USED‘ progressively, from coarse to fine,

these inexpensive polishing wheels
enable you to produce a high luster on
practically any kind of metal, as well as
glass and stone. Fig. 10 gives a list of ma-
terials and the number of different-grit
wheels required to finish each from rough
to high polish. You'll notice that some
metals can be brought to a high polish
more quickly than others, as in the case of
stainless steel as compared to brass cast-
ings. Note too that in a number of cases
wheels of one grit will do for two or more
different metals.

The best buffers to use in building up
these wheels are the stitched 14 by 6-in.
size. Only hot, hide glue should be used in
gluing the buffers together face to face as
shown in Fig. 1. Resin-type glue should
be avoided as it becomes too hard and is
apt 1o scratch the work. For pressing the
buffers tightly together, you'll need a cou-
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#a4z DRILLS

e _3 GROUND DOFF
i e ROOFING MATL

wheel with abrasive. Em-
ery powder can be used,

HOMEMADE
RAHE TOOL

WHEEL 15
"BAKED

ple of 6la=in. wood disks,
one being bored to take a
picee of steel rod tightly,
and the other to slip over
the rod loosely. These
disks are dipped in paraf-
fin or the contacting sur-
faces are covered with
waxed paper to prevent
sticking. In using hot
glue, you must work fast
to keep it from jelling be-
fore clamping pressure
can be applied as shown in Fig. 2. Five
buffers will make a good, solid wheel about
1 in. thick when clamped. Allow at least
three days for the work to dry, removing it
from the clamps after the first day and set-
ting it aside in a warm, dry place,

Before the wheel can be charged with
abrasive it must be dressed or “raked” as
in Fig. 4. For this you'll need a tool like
the one shown in Fig. 3. Hold the tool
lightly against the rotating wheel and work
it back and forth from side to side. This
will produce a flat nap. Trim the wheel
of any stray threads or strings and then
size it with hot glue as shown in Fig. 5.
Indicate direction of the nap on the side
of the wheel and always mount the wheel
to run with the nap, Then you charge the
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although for fast cutting
and long life abrasives
such as aluminum oxide
and silicon carbide are
preferred. Grits are grad-
ed by number, those
above 240 being known as “Hour” and used
maostly in optical work. The abrasive must
be handled carefully to avoid aceidentally
mixing one size with another, as a single
No. 60 grit mixed with a No. 120 size would
seratch deeply and mar the work. Safe
practice is to keep the various-size abra-
sives segregated in screw-top jars and to
open only one at a time. To charge a 6-in.
wheel, about 2 oz. of grit are needed. A
mixture of hide glue, 40 percent, and water,
80 percent, will make a good glue for
bonding grits of 60 to 70 size. Larger griis
require a thicker glue
and finer ones a thin-
ner glue. In finishing
with fine-grit wheels,
a thick glue would
soon glaze the wheel
and gum the work. Fig.

@ Carract propertions of glue and water
for vorious grodes of obrasives
Size of grain Glue Woter
2436 - + & . . 50 percent 50 percent
Ab-3d4 - - - . - 45 55
B0 0 &2 . = s 40 al
8080 - - . . - 35 65
100120 - - - . - 33 a7
150.080 - =« - o+ - a0 i}
240240 - - - - . 25 73
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7 gives correct propor-
tions to follow. Mix the
glue and water by weight
and make up just enough
to do the work at hand.
Soak overnight and then
heat in a double boiler or
a regular glue pot.

To charge a wheel,
which should be done im-
mediately after you coat
it with glue, grasp it as
shown in Fig. 6 and bring

AFTER "BREAKIMNG

'\.\

it down sharply and squarely on a small
pile of abrasive placed on a clean sheet of
paper. On the “rebound,” turn the wheel
a little and bring it down again. Repeat
until the periphery is completely coated.
Now place the wheel in an oven for an
hour, after which you apply a second coat
of glue and recharge as before, Then set it
aside for three days to dry. Any abrasive
remaining on the paper should be put back
into its jar. The paper should be discarded
and your hands washed thoroughly before
handling grit of another size. Next, the
coated edge of the wheel is broken by
striking it with an iron rod as shown in
Fig. 8. If it does not crack readily and only
dents, it is not yet thoroughly dry. Crack-
ing the wheel gives a springy cutting edge,
resulting in a combined wiping and polish-
ing action. Final step is to dress the
cracked edge with a piece of broken grind-
ing wheel as in Fig. 9. Use care in doing
this and bear lightly to cut down the high

Groin of Abrosives for Polishing Various Materiols
1st | 2nd |3ed | 4k Sth

Aaa:, hammaer heads,

pri e Fm""m‘;'_'* 46 | 70 (120 | 18D

steal forgings

Sond-cost oluminum | &0 |120 | Buff

Die-cast aluminum 150 |Buff

Sheet aluminum 120, (180 |Buf

Saw steel, knife

blades, cutting facls, 40 | 120

dies, jigs, fistures

Sheel bross 180 | Buff

Bross costings &0 | 180

Grey iron aQ 11290

Monel metal 120 |us5Q (180 | Buf

Cost monel motal B0 |120 | 150 | 150 Buff

ﬁ::::::sf::l;: 80 |120 |150 | 220 | Buf

ke 80 1100 |120 | 150

Gloss baveling 90 (150 | 230 |Pumice| Rough

Stane palishing 60 |150 |280 | 320 ﬂf:f.,d,
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] }{f
v/ﬂf@‘{, |
COATED suliFace |
GRESSED WITH  ( #
PIECE OF =
GRIMDIMG WHEEL !

spots. When the wheel must be recharged,
this method is used to strip off the old edge
down to the bare cloth. You'll find that the
wheel will cut more smoothly if it is
charged also with cake pumice. Hold the
pumice against the wheel as in Fig. 11, un-
til the surface is white and only the top of
the abrasive grains are visible. Some work
polishes best with a dry wheel, but other
work must be lubricated, For this, a tallow
stick applied as in Fig. 12 is convenient to
use, although beeswax, paraffin, lard and
axle grease also will do. In polishing rough
work, use the coarsest wheel just long
enough to break dewn the surface, then
switch to the next finer one. Use this one
until the marks of the first wheel have been
removed and change to a still finer one.
Hard metals cut slowly and often come to
a high polish with a relatively coarse
wheel. The softer ones usually must be pol-
ished further by buffing with a cloth wheel
charged with either tripoli or whiting.
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Customers Directed to New Store
By Lime-Dust Signs

DY

LIKE

To stimulate curiosity and direct the at-
tention of prospective customers to a newly
opened store, one advertising man used the
novel method shown., A large can was piv-
oted to a handle so that it could be rolled
along the sidewalk, the can being perfor-
ated with designs of arrows and footprints.
Dry lime placed in the can sifted through
the perforations as the can rotated and
formed the designs on the walk.

Quick-Change Panels Form Pens
That Can Be Altered Easily

Time spent in changing the size of pens
for growing chickens is reduced to a mini-
mum by one poultryman who made quick-
change panels to slip between posts set in
rows as shown. The panels consist of a
wooden framework covered with chicken
wire and fitted with metal clips on each
end, which slide along the sides of the
posts. As the flock grows and requires

more space, size of the various pens is in-

creased by merely moving some of the
panels and storing those not needed in a
dry place until the next season.

Drill Press Used to Tap Holes

In our shop we
have many holes
to tap but not
enough to warrant
the purchase of a
regular tapping
machine. Having
plenty of drill
presses we rigged
up one for tapping.
An auto steering
wheel was fitted to
the top of the
spindle; by hold-
ing the tap in the drill chuck, we are able
to tap easily and aceurately when the
wheel is turned by hand.

—0. H. Nieman, Freeport, I11,

Small Reflectors on Lunch Box
Good Safet}r Precaution

As an aid in get-
ting through
heavily traveled
areas safely on
foot during “dim-
out"” periods, one
night worker
painted his lunch
box white and put
small red reflec-
tors on it. These
reflected light
from the dimmed lamps of cars and served
as a warning to the motorists.

WHITE
LUNCH BOX

SOLDERED

Diameter of Cylindrical Work
Measured With Square

The diameter of
pipe or other cy-
lindrical work can
be measured by
using a carpen-
ters sguare as
shown. When
placed on the work in this position, meas-
ure from the top surface of the latter to
the crotch of the square and then multiply
this distance by 4.8286. The result will be
the outside diameter of the work.
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After several filings, cireular saws re-
guire gumming to deepen the teeth and
round the gullets. You can do this work
guickly and accurately on a scroll saw hy
using a file and a jig like the one shown,
The jig is provided with a close-fitting piv-
ot for the saw blade, a stop which is wedged
between the teeth to hold it, and a second
stop, which is clamped to the saw table to
limit the depth of cut. In use, a round or
half-round file iz inserted into the seroll-

Wallpaper on This Rack Is

One merchant keeps rolls of wallpaper
on a display rack which enables him to
unroll a long strip of the paper quickly so
that customers can visualize the appear-
ance of a finished room. Although not
shown, an X-brace running from top to
bottom inside the rack provides rigidity.

Parts Tray for Electrician’sLadder

Here's a handy
clamp-on tray for
the top of a step-
ladder which pro-
vides an ideal
place to keep
small parts when
repairing or
changing ceiling fixtures. It is made from
an old tablespoon, bent as shown,

JANUARY, 1943

gaw chuck and the swivel baze of the jig
is clamped to the table in a position to per-
mit correct engagement of the file with the
saw blade. Then, running the scroll saw
at its slowest speed, one gullet is filed to
the desired depth, after which the second
stop is clamped in position against the for-
ward edge of the jig. To shift the teeth for
filing the next gullet, the jig iz pulled
back slightly and the blade iz lifted above
the tooth stop.

Unrolled Easily for Display
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jg on
By C. E. Packer

CLUTCH trouble does not always
mean that the eluteh itself is
defective, but that its operation is
unsatisfactory, which may be
caused by almost any part of the
drive mechanism, especially the
transmission. Anything that causes
the transmission gears to clash
when shifting them or causes the
clutch to grab, throws undue strain
on the gears, shafts and bearings
throughout the drive system. This
causes excessive wear and even
breakage of the parts.

Protection of the transmission
with a high-quality lubricant is vi-
tal in two ways: It reduces wear
and prevents excessive cluteh spin. Also,
“riding” the clutch—keeping vour foot
on the pedal while driving—eauszes un-
necessary wear. Light contact of the
foot brings the throw-out bearing into
play and exerts end thrust on the crank-
shaft, creating end play prematurely
while slightly increased pressure on the
pedal contributes to slipping, which
wears out the clutch-plate lining and
may damage the pressure plate as in
Fig. 3. There is no wear of any kind on
the clutch when no pressure is applied
on the pedal.

In order to shift gears noiselessly, the
engaging gears should be running at
approximately the same speed. Ewen
when shifting “syncromesh” transmis-
gions, having the parts to be united op-
erating at similar speed is desirable.
Therefore, the center disk that turns
with the transmission is made as light
as possible. This, in conjunction with
the predetermined drag of the lubricant,
brings the clutch to rest quickly when
the foot pedal is depressed. Insufficient
lubricant or lubricant with too light a
body allows free spinning of the clutch,
which contributes to wear in several
parts and to difficulty in shifting. If lu-
bricant of the proper kind as recom-
mended by the manufacturer, is kept
up to the bottom of the inspection-hole
plug shown directly below the transmis-
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WHAT TAKES PLACE
WHEM Y0U WDRK THE
CLUTEH PEDAL

THESE PARTS
TURM WITH
EMNGINE

SHAFT

THANSHISSION

ment is removed, and the adjusting
clevis serewed in or out as neces-
sary lo give the elutch pedal a free
travel of about 1 in. before it acts on

CENTER DISK
TURMNS WITH
TRANSHISSION

sion opening in Fig. 1, little irouble will be
experienced, When gears have a tendency
to slip out of mesh, the cause may be wear
or a sprung shifter fork, as indicated in
Fig. 2. When the fork is sprung, the gears
of the old-type transmission or the syn-
chronizing unit of the modern transmis-
sion are not moved far enough to mesh
correctly.

Wear in the throw-out mechanism of a
clutch should be adjusted promptly. IF it is
not done, the clutch may drag or slip, with
the result that gears or synchronizing parts
cannot come to rest or will not function
properly. Few clutches have any adjust-
ment within the elutch housing. Most ad-
justments are made by some combination
of screw-and-bolt linkage between the
pedal and the clutch shaft. A typical ex-
ample is seen in Figs. 6 and 7. Here the
pin at the lower end of the screw adjust-
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the clutch mechanism. Lacking this
free travel, the throw-out bearing
will be in continuous operation, caus-
ing inereased wear, which will result
in immediate and serious slipping.

With the demands for quieter op-
eration, engine mountings have been
made softer and in some cars the en-
gines are free to move considerably.

Therefore, the power pulsations from
the engine are transmitted through the
cluteh. Consequently, when engine move-
ment becomes excessive due to matting
down or weakening of its supports, strains
on the clutch become greater and trouble
results, Sometimes clutch trouble has been
stopped by replacing or tightening the en-
gine mountings, In the ecase of chronic
cluteh chatter, a general tightening of the
chassis often has proved ellective. When
we realize that the full power of the engine
is transmitted through a clutch disk neo
larger than a dinner plate, it will be ap-
preciated that any jerking resulting from
looseness in the drive line can break mo-
mentarily the grip of the clutch, and cause
a slight slip, which in itself is not serious
but causes wear on the clutch facings over
a period of time,

Looseness of rear-wheel hubs on axle
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shafts, or even looseness of the
wheels on hubs over a period of
time may cause clutch trouble,
Also, excessive play between the
pinion and ring gear within the
rear axle, or between the differ-
ential side gears and the axle
shafts, may result in trouble
often diagnosed as a faulty
clutch. And, any looseness in the
driveshaft either in its gplines or
at the universal joint, may be the cause of
mysterious clutch difficulty.

The nuts on the clutch fingers seen
through the clutch inspection opening in
Fig. 5, should be adjusted only by manu-
facturers who have precision fixtures for
the purpose. The fingers can be seen in
more detail in Fig, 3, this clutch having
six fingers, all of which must be at exactly
the same height. When the complete clutch
pressure plate is assembled at the factory,
all of the ten or more springs, and six or
more fingers are checked accurately. In
time, the springs may become weakened
and cause trouble, but if any attempt is
made by an inexperienced person to com-
pensate for this condition by adjusting the
clutch finger nuts, slipping or grabbing is
almost certain, with the result that further
damage will be done.

Irn cars that have a torque-tube drive
{tubular housing covering the torgue tube
between the transmission and rear axle),
careless handling of the car may cause
clutch trouble. For example, should an
owner of such a car back up against a solid
object, the impact would be transferred
directly to the rear end of the motor, which
is the elutch housing. This could cause
mizalipnment between the eluteh housing
and the flywheel. Detail A of Fig. 8 shows

FNTPTL?F'; f.:a'; r:,a WEAR HEEVY AT ENDS the manner in which experienced mechan-
MO MISALIGNHENT LIGHT ‘AT MIDDLE icg check the alignment between the fly-
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wheel and the clutch housing with the use
of precision gauges. Detail B shows a sim-
ilar check that any car owner can make
when servicing his own clutch, By taking
a length of stilf wire bent to the shape
shown, it will be possible to check “run
out” of the flywheel. If the “run out” ex-
ceeds .005 in., the resulting misalignment
between the cluich housing and the trans-
mission will cause excessive wear of the
spline in the hub of the elutch plate, Fig. 9.
Often, by tightening one flywheel bolt
slightly more than another, this condition
can be corrected within reasonable limits.
A squealing noise within the clutch may
indicate that the bearing supporting the
front end of the clutch shaft is in bad con-
dition, or that the throw-out bearing is
running dry. While some throw-out bear-
ings have provision for lubrication, many
of them are lubricated for life.

One of the most disturbing clutch actions
results from lack of lubrication of the pedal
shaft or some related part. Under such
conditions, the clutch may stick tempora-
rily, then take hold suddenly. Naturally
this throws tremendous strains on all parts
of the car. This condition is particularly
likely to develop in cars that are operated
where salt is distributed on pavements to
thaw the ice. The judicious use of pene-
trating oil on all moving parts that enter
the clutch housing., which is done while
moving the clutch pedal in and out, will
clear up this trouble. Any tendency of the
pedal to rub on the side of the opening
where it passes through the floor of the car
may cause trouble,

Speaking of jerking operation, it may
seem far-fetched to point out that faulty
use of the choke can injure the clutch, but
such is the case. The jerking action of an
engine that is operating on too rich a mix-
ture (or missing for any other reason)
causes strain on the elutech. Another thing
that is responsible for clutch difficulty is
the use of too light a lubricant in the trans-
mission, or too much of it, with the result
that some may work forward onto the
cluich and eause slipping or grabbing. A
loose rear main bearing in the engine may
also cause this trouble by allowing oil to
pass from the engine into the clutch. A
clogged breather on the engine may have
the same effect, in which case the pressure
built up in the crankcase by blow-by
around the pistons will force oil out of the
main bearings.
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Chart of Lumber Yard in Office
Helps Customers Find Stock
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To assist his customers in locating vari-
ous materials desired, one lumber dealer
made a chart showing the layout of his
vard. This was hung in the office near the
manager's desk so that it could be used to
show customers exactly where to find the
stock needed and where attendants are sta-
tioned. The chart has also proved to be a
big help in acquainting new employes with
the layout of the yard,

Rack to Keep Crawling Insects
Out of Your Beehives

Place your bechives on a rack like the
one shown to keep ants and other crawling
insects from gelling into them. Containers
on the legs are filled with oil so that insects
cannot crawl up them. While the rack
shown has metal legs and eross supports,
these can be made of wood if desired. And
other suitable containers can bhe used on
the legs instead of brake drums.

—E. 0. Cosper, Ysleta, Tex.

CRANKIASE DRAINING
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“Tarpaulin” on Basket of Bicycle
Protects Contents in Rain

ROLL:UP COVERING =——T

One grocery delivery boy keeps a ecover
handy at all times for the basket on his
bicyele, by attaching two pieces of heavy
canvas or other waterproof material to the
bottom of the basket as shown., When not
in use, the cover is rolled down and tied
in place with shoestrings.

Vise Speeds Removal of Rivets
From Roller Chains

In order to speed up the job of removing
rivets from roller chains such as those used
on bicyeles and motoreyeles, one mechanic
converted an ordinary vise so that it could
be used for the purpose. One jaw was first
drilled to receive five steel pins of diam-
eters that correspond with sizes of chain
rivets most commonly used. Holes slightly
larger than the chain rivets were then
drilled in the other vise jaw directly oppo=-

site the pins. In use, the chain is held as
shown while the vise is tightened to force
the rivets out.—J. Vick, Church Road, Va.

Whisk Broom Sprays Powder
In Poultry Nests

To dust insect =
powder uniformly =S
inside poultry
nests, dip the bris-
tle ends of a whisk
broom in the pow-
der and then draw
them across the
edge of the nest so
that they whip the
dust in a fine
spray. This meth-
od is easier than J
sifting the powder from a can, and the work
is done with greater economy and speed.

Unwinding of Tape Avoided
By Shellac Coating

‘_l:f:?.. ] The next time
Wj you use frietion
B a tape on tool han-
dles, wire, ete,
cover it with a
coat of shellaec.
You will find that
it will prevent the
tape from un-
winding and will
prevent it from
being sticky. The
shellac also will provide a shine which will
give the job a neater appearance,

Air Vent in Water Heater Sealed
With Self-Tapping Screw

I was called out
to service a hot-
water heater that
was not working
and found that the
system was air-
locked. As there
was no provision
made for relieving
this condition, I
drilled a small
hole in a pipe fitting to remove the air.
When water started to drain from the hole,
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a self-tapping screw was driven into it to
seal it. Since doing this, I have repaired
several heaters in the same way without
having any of them show any signs of leak-
ing at the serew.—L., Tatra, Waterloo, Ia.

Danger Flag With Flexible Staff
Rights Itself When Upset

To keep his
warning flags
from becoming in-
effective when
knocked over, one
contractor fitted
them with flexible
staffs so that they
would right them-
selves if struck
accidentally. This
was done by in-

: serting the lower
end of each staff in a coil spring, which was
in turn inserted into a hole in the base.

o VRRNMNG TG )
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COIL SPRING 7

Miter Box Holds Saw for Filing

If there is no
vise available
when vou want to
file a handsaw, use
your miter box.
Just insert the saw
blade in the box as
indicated, using
small wedge
pieces if the saw is
too loose. The box
permits locating
the saw at the
most convenient
angle for filing.

Stamp Pad Prints Gasket Patterns

When wou have
duplicate gaskets
to cut from thin
material, you can
mark the patterns
rapidly by using a
rubber stamp pad
over the pattern or
sample, The pad
should be fully
moistened to make
clear outlines.

Wx ) =a
\-""\'3;.-”‘

= MASTER

GASKET
MATERIAL PATTERM
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Pulling Fence Posts Done Easily
With Wheel and Tractor

L5 O TRACTOR
L | DRawEsR
I
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The tedious job of pulling wooden fence
posts was simplified by one farmer who
uses his tractor for the work., A divided
corn-planter wheel is placed against the
post as shown, after which a chain is
hooked around the post near the ground
and run over the wheel to the tractor draw
bar. Use of the divided wheel prevents the
chain from slipping to one side, thus giving
a continuous pull on the post.

—W. C. Lammey, Sandwich, IIL

Chain Provides Two-Way Chock
For Platform Truck

Carried on the handle of a platform
truck, a short length of heavy chain serves
as a handy two-way wheel chock to keep
the truck from rolling down an incline
while it is being loaded. One end of the
chain is fitted with a hook so that the ends
can be locked together, making it impossi-
ble for the chock to work away from the
wheel.




oo T i

CUTTERS_

-‘_F ‘ w ".‘ ‘JEESII;J
f{%ﬂ:‘ﬁ-" ¥ {_71{.;? 4‘., k- .

MILLING

By H. J. Chamberland

IV ILLING cutters can be kept in long

service if sharpened before they he-
come excessively dull, otherwise so much
metal must be removed that the life of the
cutter is shortened proportionately. Also,
by constantly keeping the cutters in good
condition, accuraey and quality in the re-
sults obtained will be uniform.

Special grinding machines: For grinding
the cutters there are special machines such
as the one shown at the upper right corner
of the opposite page and in Fig. 2. As a
modern precision grinding machine is well
balanced, rigid, has ease of operation with
universal adjustments, ils use is preferable
to the use of a lathe and grinding attach-
ments. Although exact details of grinders
made by different manufacturers may
vary, they are basically similar in general
arrangemnent and operation.

Clearance angles on cuiters: On most
milling cutters, except formed cutters, the
“land” or narrow, flat portion just behind
the cutting edge of each tooth, as illustrat-
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ed in Fig. 8, must be ground down to retain
the edge. The land slopes downward from
the edge to provide clearance and this
clearance angle varies from 4 to 7 degrees
for peripheral teeth, (teeth on the circum-
ference of a cutter), and 2 or 3 degrees for
side teeth. The width of lands varies with
different cutters; for mills less than 3 in.
in diameter, s in, is ample and, on mills
over G in. in diameter, #o in. lands are per-
missible. When grinding down the lands
they become wider, necessitating removal
of metal from the rear of the land at a sec-
ondary clearance angle as shown in Fig. 8.

Grinding wheels commonly used: Either
a cup or a straight disk wheel may be used
for grinding ordinary milling cutters. A
cup wheel grinds flat lands but a disk wheel
grinds a slightly conecave land, which
causes the cutter to dull more gquickly.
With this in view, it is best not to use a
disk wheel smaller than 5 in. in diameter.
As the land generally does not exceed 1
in., the slight amount of concavity pro-
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duced by a 5 or 6-in. wheel is not ohjec-
tionable. A cup wheel should always be
used to elear end teeth of end mills, and
given preference for grinding teeth of side
mills, although, as shown in Fig. 5, a disk
wheel may be used for the latter operation.
The tooth rest: When grinding a tooth,
it should bear against a tooth rest, also
called a finger rest, which is set to conform
to the spiral angle of the teeth as shown
in Fig. 1, so that the portion being ground
always will be at the correct angle. In the
grinding operation shown in Fig. 5, the
grinding wheel cuts from the front toward
the back of the tooth, in which case the
operator must be extremely careful 1o
hold the face of the tooth against the rest
constantly, or the wheel will pull the eut-
ter in its direction of rotation. Naturally,
this should not be attempted by a begin-
ner. For a 30-degree tooth spiral. the rest
may be adjusted vertically, but for a 45-
degree angle, it is tilted to avoid grinding
off the top at an impractical angle, The edge
of the rest must be ground slightly convex
to bear against the tooth snugly—not to
touch at the corners only as in detail A.

W SHOP
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Extreme occuracy in keeping
the mills sharp, which is dane
on procision grinding ma-
chines such as this one,
makes possible today’s uni-
formity of results in guon-
tity production

Relation of center lines when grinding:
When using a straight wheel to sharpen a
cutter with radial teeth, (face of teeth co-
inciding with line from center of cutter to
cutting edge), whether the cutter is straight
or spirally fluted, the tooth rest is adjusted
so that the face of a tooth is horizontal as
in Fig. 3-A. The amount of clearance angle
of the land is determined by how much the
center line of the grinding wheel is above
the center line of the cutter. On mills that
have undercut teeth, (face of teeth cut at
an angle to the radial line as in Fig. 3-B,,
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@ MODERN-TYPE CUTTER AND
TOOL-GRIMDIMNG MACHINE
STRIPPED OF ACCESSORIES

STRAIGHT 'WHEEL

SPIMDLE

CENTER HEAD

ADJUSTABLE
TABLE STOPS

TRAVERSE TABLE
MOVEMENT LEVER

L

TABLE FEED-CONMTROL LEVER

VERTICAL ADJUSTMEMT
CUP WHEEL
COLUMM

SPRIMG LEVER

[ FOOT STOCK
({SPHING

LEVER

SPRIMG LATCH
AMGULAR SETTIMGS

SWITCH

COLUMM TRAMSVERSE
ADJUSTMEMNT

(3)  STRAIGHT-WHEEL
CLEARANCE ADJUSTMENTS

COMCAVED

TEETH CUT
RADIAL

FIMNGER REST TO TABLE
OR WHEEL HEAD

TEETH
UNDERCUT

WHEEL
CEMTER
LIME

ol

the tooth rest is adjusted so that the edge of
the cutter is on the radial line, the center line
of the cutter being below the center line of
the wheel. When using a cup wheel, the re-
lation of the center lines of wheel and cutter
iz immaterial as the grinding is done on the
side of the wheel. When a cup wheel is used
to grind a cutter with radial teeth, the tooth
rest is adjusted so that the face of each tooth
is inclined at an angle equal to the amount
of clearance angle desired. This set-up is
shown in Fig. 4-A, When grinding is done on
teeth that are undercut as shown in Fig. 4-B,
the angle at which the face of the teeth is in-
clined must be increased to compensate for
the undercut, and the tooth rest must be tilt-
ed at an angle as indicated.

Computing tooth an-
gles: Fig. 9 shows en-
larged views of radial and
undercut peripheral
teeth. Line B in the up-
per detail is on the center
line of the cutter. The
angle included by lines A
and B is 90 degrees and
the clearance angle be-
tween lines A and C is 5
degrees. In the lower de-
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tail, the tooth has a 10-degree un-
dercut between the center line and
line B, producing an 80-degree
angle between lines A and B. For
checking these angles, a set of
gauges as shown in Figs, 6 and T
will be found convenient. They
may be made of Ys-in. stock, case-
hardened and kept on a key ring.

Sharpening set-ups: Generally
cutters are sharpened by mount-
ing them on gang or stud arbors.
The conventional procedure is to
use a tube-style arbor to mount
the cutter, after which the assem-
bly is traversed on a bar either
fitted between centers or clamped
to a work head as shown in Fig, 10,
This photo shows sharpening the
peripheral teeth of a staggered cut
side mill. Fig. 13 shows a set-up
for sharpening a double-angle

: MDA
cop TEETH cut B

GAUGES FOR TESTING
CLEARAMCE OF CUTTING TEETH

cutter. Such cutters are sharpened like straight-
fluted mills. After successive sharpenings of side
teeth, side mills lack clearance at the point indi-
cated in Fig. 12, To remedy this, use a narrow
grinding wheel to increase the depth of the spacing
between teeth as shown in Fig. 11,

Test for eracked grinding wheel: A grinding
wheel should never be left on a bench or machine
table. If yvou find any grinding wheel out of its
proper place, pass a bar through the hole and tap
it gently with a file or serew driver as shown in
Fig. 15, If the sound has no ringlike continuance,
the wheel may be eracked and should not he used.

Dressing the wheel: The results of dressing the
face or side of a grinding wheel with an abrasive
stick arve quite different from the results obtained
by using a diamond dressing tool. Both ways are
shown in Fig. 14. When grinding down a cutter
tooth about 003 in. with a wheel dressed by means
of an abrasive stick or stone, the surface of the cut-
ter edge will appear as shown in Fig, 18-A, if mag-
nified about 100 times. The “hills” will soon erum-
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@ SHARPEMING PERIPHERAL
TEETH OF STAGGERED-
CUT SIDE ML

@ GRIMNDIMNG AT
BOTTOM OF
SIDE TEETH
OF SIDE MILL

ble and the tool will be dulled
quickly. If the wheel, dressed
roughly with a few rapid passes
across its face with a diamond
dresser, is used to
grind down a milling
cutter 005 in., the
magnified cutter edge
will resemble the
view shown in Fig.
183-B. If, after this,
the grinding wheel is
faced by taking a few
slow passes with the
diamond dresser, and
then grinding the
cutter tooth only 002
or 003 in, the im-
proved surface, when
magnified, will look
like Fig. 18-C. Then
it only remains to impart the final super-
finishing touch.

Grades of wheels to use: For the primary
and secondary grinds, “white” wheels are
preferred by many. Using the symbol of a
well known manufacturer, a 3860-K5BE is
the correct wheel to use for this purpose,
it being run at a speed of 5000 to 5,500
surface feet per minute, (sfpm.). For
the superfinishing operation, a 37320-J8L

OLD AND HEW WATS
TO DRESS WHEEL

pIAMOHND
.
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CLEARING 5IDE TEETH [l
ON SIDE MILL '
]

wheel is substituted and the
speed should be reduced to ap-
proximately 1,000 sfpm. This

HILLS e e e e L e =
wheel does in a few minutes L-"*'J
what would require an hour's VALLEYS | J
time by hand stoning. It seldom 2 Ee T

requires dressing with the diamond tool as ':_:' M"‘G“'F'ED CUTTING EDGE OF TeETH
it is intended to remove only .001 to .0015 ] ] ALIGNMENT

in. of metal to produce the desired finish.
Sharpening mill with inserted teeth: Fig,  AUGNMENT -

17 shows a 12-in. inserted-teeth mill being AL RADIAL

superfinished on the side teeth. To avoid [ / st i
errors of runout, the procedure described I reery B o
in Fig. 16 is quite dependable. The cross- cut :

feed is adjusted to remove from 003 to  STRAIGHT—, el abe

005 in. of stock, clearing teeth A, B, C and

SPIRALLY
D. Then tooth A is returned to the grind- ‘CQ\ cut
ing wheel and every tooth is cleared in
succession. Difference in sparking shows
whether or not the teeth are equidistant

or alike radially. For the second cut, the

cycle is repeated with teeth E, F, G and H, 0

but only half as much stock is removed

from the teeth. STRAIGHT A
Formed cutters: In sharpening formed BLRRREE

cutters there is no clearance angle to con- COMCAVE

sider. The secret is to preserve the orig- CONVEX —*_

inal tooth face and the spacing between Ly o Y PO T

the teeth so they will cut alike. Formed POSITIONING OF DISH WHEEL
TO SHARPEM FORMED CUTTERS

M G

| 20 FLAIN CUTTER A5 INDEX FOR FORMED CUTTER | ! 21
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TESTIMG FORMED CUTTERS FOR EQUIDHSTAMCE
AMD RADIAL ACCURACY OF TEETH

@

GAUGE TO TEST RADIAL
ACCURALCY OF FORMED-
CUTTER TEETH

| 015" DROP ON LAND 3" WIDE

|- 10" UNDERCUT
CEMTER LIME

(25) GROUND ECCENTRIC
CLEARANCE

cutters with radially cut teeth will not du-
plicate their form on work if the radial
face is altered.

A dish or saucer-shaped grinding wheel
is used to sharpen formed cutters. As
shown in Fig. 19, the straight edge of the
concave side is used for straight-fluted
mills, and the angular or convex side for
spirally fluted mills. The area of wheel
contact when grinding straight-fluted
mills, is shown in the lower left detail A
of Fig. 19. When sharpening spiral teeth,
the area of wheel contact is limited to its
radial line as in the lower right-hand de-
tail A, otherwise the curvature of the spi-
ral could not be duplicated.

There are several set-ups to sharpen
formed cutters so that the flutes may be
spaced accurately, speaking of straight-cut
mills exclusively. A set-up frequently
used is to mount on the arbor with the
formed cutters, a plain cutter having the
same number of divisions, so it can serve
as an indexing head as in Fig. 20. The first
step, regardless of set-up, is to align the
tail center with the straight side of the
wheel as in Fig. 19. The crossfeed must
not be disturbed as the radial line is estab-
lished already. With the nut loose on the
arbor, the face of the first tooth to be
sharpened is positioned against the cutting
side of the wheel and then the nut is tight-
ened securely, The face of the tooth of the
plain cutter must contact the rest when
the tooth to be ground is positioned cor-
rectly, The amount of stock to be removed
is regulated by raising the rest slightly,
which will not affect radial adjustment.
In Fig. 21 a similar but larger cutter is he-
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ing sharpened but in this case a standard
indexing head is used. Fig. 22 shows a
fixture commonly used to test equidistance
of cutting edges. While the cutter shown
is of the gear type, the fixture serves for
any kind or width of cutter by using the
proper adapter bushing. A radial gauge is
also provided.

In shops where formed cutters are used
sparingly, the radial gauge shown in Fig.
24 is handy. The periphery should be
checked with a dial indicator. For the
sharpening operation shown in Fig. 23, the
toolth rest indexes from the back of the
teeth, This procedure is quite practical as
this surface is never ground. Fig. 25 gives
an idea as to what is meant by a ground
eccentric clearance. The set-up to sharpen
teeth of a plain cutter this way is identical
to that for sharpening teeth of formed cut-
ters. Instead of grinding the face, the
clearance angle on the teeth is produced
by forming the face of the grinding wheel.
Sharpening spiral hobs, Fig. 26, demands
special provisions. Faces of spiral teeth are
sharpened as flutes are milled. The grind-
ing wheel is set at the angle of the spiral
as shown in the right detail of Fig. 13. The
face of each tooth is aligned with the con-
vex side of wheel, after locating radially.

Next month: Die Making

Bracket on Micrometer Reading
Speeds Duplicate Measurements

MICROMETER

When a number of picces having the
same dimensions and tolerances are to be
checked with a micrometer, considerable
time can be saved and eye strain avoided
by marking the high and low permissible
readings on the micrometer. When these
two marks are connected by a line to form
a bracket, a glance will enable the operator
to tell instantly whether or not the meas-
urement comes within the specified limits.

—Bob Hewitt, West Hartford, Conn.

JANUARY, 1043

Trap Door to Basement Entrance

When trap doors in the sidewalk in front
of his store must be opened to enter the
basement, one merchant uses an adjustable
holder to keep them in a vertical position
and, at the same time, support a red warn-
ing flag. The flag and the position of the
doors serve as a double warning to prevent
anyone from aceidentally walking into the
opening. The holder is made from two
lengths of pipe, one small enough to tele=-
scope inside the other. Several holes are
drilled through both pipes, and a length of
iron rod is inserted through the holes to
lock the adjustment of the holder, thus
preventing the pipes from being pulled
apart or forced together while spanning
the doors, The iron rod also serves as a
support for the flag,

Where to Locate the Set Screw
In a Homemade Boring Bar

Machinists who make their own boring
bars of round or square stock often expe-
rience trouble at
point A because
there is insuffi-
cient metal to al-
low proper .tight-
ening of the set
screw without
stripping the
threads. Locating
the screw at point
B not only gives
the tool longer life, but also allows entry
into smaller openings in the work because
the serew does not project beyond the body
of the bar.
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Straw Cushion Slips Over Seat

A comfortable cushion, which will re-
main in place on a farm-implement seat
with little or no attention, can be made by
filling a burlap sack half full of hay or
straw. When the hay is in place, sew across

the middle of the sack to hold the filling.
Then, turn the remaining portion of the
sack inside out to draw the cushion portion
inside it. The pocket thus formed is slipped
over the implement seat, with the cushion
part on top.

Holder to Place Flat Washers
Centrally Owver Holes

When placing washers exactly over a
drilled or tapped hole, this holder will be
found useful. It
can be made by
bending a nail or
small rod as indi-
cated depending
on the size of
washer. In use,
the washers are
slipped onto the
holder and then g ]
the point is placed = =
directly into the -~ =
hole and one or
several washers fed off as required. The
holder will be found especially useful on
production lines and other places where
quick placing of the washers is essential.

—Allen Fiske, Chicago.

conry DOWER TO0LS
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Forty Motor-Driven Tools You Can Make

Do you want a moterized werkshop that is inexpensive, will speed up your werk and de it aceu-
rately? Then don’t fail fo get this omozing book! |t shows every detail and explains in non-technical
style just how te go about making ferty different machines, The material wvsed 1o build them is avail-
able olmest anywhere—standard iron and brass stock, wood, pipe, old auto parts, ete., which can be
picked up for almost nething. If you want to earn extra money by making things in your spare time
to sell, you'll need to employ fost production methods
anly possible with meterized equipment. Building just
one of the tools deseribed in this book will pay for it
many times. Send for your copy now and start making
the machine you want,

10-In. Circulor Saw
Midget Circular Saw
Sliding Cut-off Saw

Screll Saw Heavy Duly Grinder
Bond Sow Small Portable Grinder
Drill Press Metal-turning Lathe

Wood-turning Lathe Hack Saw
Disk Sonder Filing Machine
Belt Sander Milling Unit

Drum Sander

POPULAR MECHANICS PRESS
Dept, 440

Only $1.25 postpaid
(money reflunded if you are not satisfied)
SOME OF THE MACHINES DESCRIBED

Stroker Balt Sander
Hand Belt Sandar
Small Shaper

Abrasive Cut-off Wheel

200 E. Ontario St. Chicago
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First Aid for Receivers
PART VIII

TWD devices which are responsible for a

large portion of radio noise conditions
are automatic switching circuits and com-
mutator-type motors. In operation, these
create intermittent sparking as a result of
rapid change of electrical conditions. This
sudden change in current causes the motor
to act like a small transmitting station,
sending out waves which find their way
into receivers as illustrated in Fig. 1, un-
less suitable filters are employed.

A simple remedy for eliminating a great
deal of interference from a nearby power
line is to run the antenna at right angles to
such a line as shown in Fig. 2. In difficult
cases connect the lead-in wire at the far
end and bring it into the house through a
buried shielded cable. Conducted energy
passing through the power line may he
picked up over a considerable distance, di-
rect radiation however does not extend far
from the source of the interference.

The location of the receiver in the home
is often an important factor, and most set
owners have found reception in zome
rooms freer from background noise than in
others. If you have a console set do not
push it directly up against the wall as illus-
trated in sketch Fig. A. For best tone qual-
ity keep it out at least 6 in. from the wall,
or place it across a corner of the room as
shown in photo B.

(Te be continued)
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m SIMPLE FOUR-WATT

' ?

By S. Johnson, W9LBV

NQ POWER transformer is required to

build this “music maker,” which is an
excellent performer considering the few
parts used. It has pleasing tone quality
and ample volume with an erdinary record
b player for rumpus-room dancing and sim-
ilar entertainment in the home or recrea-
tion center. The output is slightly over 4
watts, with the wvolume control “full on,”
more than enough for small groups.

An easy project for radio students, the
a.c.-d.e. circuit eliminates the need for a
power transformer. It uses 4 standard
tubes: one BC5-GT, for the first audio, two
25L6-GT's as power amplifiers, and a
2576-GT rectifier. All of the parts are standard
values, most of which may be found in a well-
stocked “junk box.” Only a few common hand
tools are necessary to build the unit as it em-
ploys an easily worked hard pressed wood base.
This base is mounted on a wood frame which also
serves to support the l4-in. soft pressed wood
baffle to which the speaker is bolted.

The panel and base details are given in Fig. 1,
and the simplified wiring diagram appears in Fig.
2, This is a bottom view of the base and shows
all connections are made on the underside with
the exception of the leads running up to the vol-
ume control and switch. Three cabled leads from

the 8-in. speaker terminate in a plug made
x from the base of an old 4-prong tube; this

'  plug is inserted in the 4-prong cable socket
| as shown in photos A and D, Wire the vari-
ous parts carefully and check each connec-
tion with both the simplified wiring diagram,
Fig. 2, and the schematic cireuit diagram,
Fig. 3. Photo E shows the actual arrangement

JJ‘. [l
NOTCHED FOR LINE CORD -

EHﬂRD PRESSED
WOOoD BASE ROARD

BASE AMD BAFFLE
Fig.l FRAME DETAIL
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AGDC. PHONO AMPLIFIER

of the parts under the base.
Na. 18 or 20 push-back hook-
up wire is easiest to use, al-
though “bell wire” will do
very nicely and is available in
many “ten to a dollar” stores.
Be particularly careful in wir-
ing the sockets, the easiest
place to make a mistake. Note
that the “dead” No. 6 prongs
on the sockets serve as tie
points for some of the fixed
resistors and condensers,

The universal output trans-
former is mounted direetly on
the speaker, the primary leads being
cabled to the plug. With most oulput
transformers of this type the iaps to
provide the proper load for two 25L6-
GT tubes will be 1 and 6. When com-
pleted, plug in the tubes and speaker
and test the unit. As soon as the tubes
warm up you should hear a slight hum
in the speaker. Now plug in the cable

(Continued to page 172)

0 i o

ST §T

CREBIE MOUNTING STRIPs, - POEL .
o)

. Ry

B P, DY HAMIC SPEAKER
(N FRONT PANEL

USIVERTAL SPEAKTR PLUG

MAGE FROM OLD 4FR0HG
TUBE RASE :

|3 GHMS B0 WATTS
WHE WOLUND »

= - PR RO
| wooo mereLr (][ PAKEL SSOFT PRESSED
b—t FRAME (SE i WD

% ELECT.
B, PL RS,

|
el
| IUT TRAMSS prm—
| an 10 QF [-EN- ."-l‘l'-?[ﬁ T, e ! |
STRIP) e | gt T
= [/ § sv-auni. oz | !
H ol g
|"'F| f =TT i)

i _+. FIBER TERMIMHAL
T
1 !
il N peTreD LINES S
f |“_'_‘?c.nnm: oK TOP OF
| BAsE

= iy T OO0V AL 08

& T .
- Meiger anmin.
) R

53

AAD PRTSSED WOCD ) BOTTOM VIEW OF BASE — ROTE- ML SOCRETS e
%.“EEIE PANEL = | BOTTON WViLw 1\""

JANUARY, 1943 157



Safety Code Oscillator for Radio Students
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By L. M. Dezettel, W9SFW

ERE is a code-practice oscillator that
produces a pure tone and is safe to
operate. The tone generated is a true sine-
wave of about 1,200 cycles with no har-
monics. The builder will note that the tone
closely resembles the actual signal heard
from a receiver, which is a decided im-
provement over ordinary code-practice
oscillators that quickly tire the student.
Anyone can build and operate this simple
unit that works from any standard 105 to
125 volt a.c. or d.e. house lighting circuit.
Designed so that the actual working
voltage is only 25 volts, the same safe low
value applied to the heater of the 25A7-GT
tube is also rectified and filtered and then
used for the “B"” supply to the pentode
portion of the tube. Junk box parts may
be used as the wvalues specified are not
critical.

The oscillations are produced by feed-
back between windings of the audio trans-
former shown in diagrams Figs. 1 and 2,
and photo A. Any interstage type trans-
former with a ratio of 1 to 1 or 1 to 31 may
be used. It may be necessary to change
the .001 mfd. condenser to a higher or lower
value to obtain the most suitable tone, as

this condenser controls the frequency of

the signal produced. If the transformer
has a center tap, just ignore it. The
500,000-chm (%% megohm) grid leak may
be any value from
WHITECIZ0-0RM 10 1ococly 250,000 chms to 1 meg-
BESISTOR N pcomec.., ohm. Paper type con-
LINE E.El?lr'l.:l SurPLY I..r-||‘.
+  densers may be sub-

(Continued o page 174)
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Heluful RADIO SUGGESTIONS
4 4

(A) Blanks for home recording
et from old X-roy negotives
provide an economical way fo
axp{:riml:nl with audia ﬂl‘npliﬁqr
sound effects, and for maoking
practice recordings that you
wani letter perfect before you
put them en commercial blanks.
Sen your l"um[!"r datlor‘ 'Fql‘ a
supply of discarded negatives;
remove the film ond wse an old
blonk far a pattern. Center the
spindle hole, ond locate the
locking-pin hole, en a-small
wooden template. A pair of di-
viders, @& rozor blade ond a
small hand drill ere nocessary
lools. Use tommeon wood bits
for the holes ond reverse to cut
|'_|v|:|:|n. E:tufdjngl I!‘ICI"I' |:H.' mgde
an both sides; vse on old blank
under the negaotive for proper
cutting needle height

(B} Handy test light for illuminating

hard-ta-recch scrows in dark carners

operates on regulor line wvaeltage; o

transparent me.ﬁ: caver protocts the
bulb from breokoge

+ M. 0B V. DC
BUPPLY LME

(C) Battery plugs fit plug- ':-*II”'T:‘
in dry A and B-batteries;
maoke convenient connec-
tors for student sets. (D)
Plastic speaker gri” COVEr:
ing replaces metal cloth

GALT
SWTTCH

) e T
2 5 _RECEWER

(E) Homemade storage-bottery dolly for the work-
bench is o time ond labar saver. (F) Experimental
plane locetor for citizen listening post employs @
weatherproofed pressed woed hern an & weed frame
and an adjustable mownting. (G} Slots sawed in
tube-base eoil form halp reduce losses on high fre-
quancy bands, Duce cement helds turns in place. (H)
Maounting for panel light has transparent meolded cop.
(1} Handy take-up reel for “mike’” cord. (J) Recharg:
ing a"'!"'.'l“ hu“ery on 12 aF :]E.vglr d.e. farm -5.upp|:r'
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High Standards for S-W Receivers

So close are the tolerances to which man-
ufacturers of “wartime” communications
type receivers work that instruments
worth many thousands of dollars are need-
ed in making the final tests to insure that
each receiver produced is up to the high
standards established for it in the design
laboratory. The photo shows one of sev-
eral such final-test positions.

4-Tube A.C.-D.C. Training Kit

Designed for defense radio training, this
4-tube tr.f. receiver is available in a kit

that contains all parts except the tubes and
speaker. Compact high-gain shielded coils
are tuned with a 2-gang condenser, and
the frequency range is from 530 to 1600
kiloeyeles. Provision is made for mount-
ing a 5-in, dynamic speaker. Diagrams are
supplied by the manufacturer who claims
that the set has good sensitivity and pleas-
ing tone quality.

“*Acoustic” Sound-Level Meter

Opening fields that high cost and lack of
portability have closed to former equip-
ment, this compact instrument covers all
usual sound measurements. Some of these
applications are measurements of noise
produced by electrie refrigerators, trans-

former hum, comparison of radio and pub-
lic address speaker efficiencies and noise
surveys in offices and public buildings. A
crystal microphone of the nondirectional
“ball” type is employed; the output of this
microphone passes through a battery-
operated amplifier to the indicating meter.

Blusprints covering simplified radia construction ar-
ticles in this and past issues are aveiloble for 25¢
esach. Many popular tested cireuits for beginners, stu-
dents and experimenters may be built with vsed parts,
Detailed material lists can be obtained from Popular
Mechanics Radio Department upon receipt of postoge.

NEXT MONTH—Two Modern Crystal Sets for Beginners. Designed to meet a de-
mand for low-cost, efficient receivers for students; one is a straight crvstal set and
the other employs a erystal detector with a tube as an audio amplifier. Also—
Radio Set Serves as Automatic Fire Alarm; and First Aid for Receivers, Part 9.
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YOUR FAVORITE MACHINES

® On rotating bands for 20 mm. shells,
the Delta Cut-Off Machine using a 8" dia.
steel blade, .045 thick, 144 teeth, raised
output from 20 pieces a minute to 50 per
minute and the burring operation was
entirely eliminated. All rings were held
to required tolerances. A simple clamp
and special feed mechanism furnished by
the user were employed. On the rotating
bands for 37 mm. shells, outpur was in-
creased from 10 pieces per minute to 25
pieces per minute! In all instances waste
was reduced S09:!

Previously this job had been handled
on screw machines., Think what this
means: A Delta Cot-Off Machine costing
approximately $250 on these jobs pro-
duces twice as fast as a
S6000 screw machine,
eliminates burring op-
eration, reduces waste
and releases the screw
machine forwork itcan
handle more efficiently.
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Cuts Rotating Bands
= for 20 mm. and 37

mm. Shells.
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T0 ALL HOME CRAFTSMEN:

100% of the present output of Delm
machines goes intothe war program.
Thus the machine we cannot sell you
is helping build the armaments
needed 1o win the war., Dunng this
period, Delia engineering and re-
search continue apace. J';:hr:ﬂ. the |
war is over, and home workshop
chips resume fiying, you are assured
more Delta machine value than ever!

In the meantime, keep in rouch
wich latest developments inthe crafis
field by subscribing to the Delt-
gram. Thisunique craftsman’s maga-
zine 15 published 6 times a year—
during the months that every home workshop owner
can best use 1t [t is crowded with exclusive new and
different plans and ideas—plus hundreds of helpful,
practical shop suggestions, Mail the conpon today!

THE DELTAGRAN, PUBLISHED BY
The Delta Manufacturing Company
&80-A E. Vienna Ave., Milwaukes, Wi
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This fast eperating optical and elecirical rebel salves
olmost instantly the intricote mathematical problems
of artillery fire. It tronsmits the onswers mechanically
ta the gears and wheels which elevate ond traverse
the gun barrel.

Argus is proud of having a part in building these
nmu:l:i.ng fire-control instruments thot direct qunf]r.
with such deadly occuraey te the larget.

INTERNATIONAL INDUSTRIES, INC.
ANN ARBOR ] MICHIGAN
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Actugl Sire V-Plug
Champion spark plugs for model gas engines give the
same dependable performence as regular Champions,
Sillment sealed. Sillimanite insulgstor. Alloy needlepoint
electrodes fof easy starting, One piece Constraction.

CHAMPION

SPARK PLUG COMPANY = TOLEDO, DHIO

GO0D NE WS £

For Future o
SYNCRO SAW omrs! -2

BY m"'illl now produccs paris for tapks.
Fabimiariass, plins. Fun L ) |;h.--|n.|u [
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Maps for the Air Age

{Continuved from page 32)

Maine coast and the stratosphere highway
passes over Iceland and the lower tip of
Greenland,

Tokyo is 8,423 miles from the Panama
Canal wvia the great cirele route which
passes over Dutch Harbor, Salt Lake City
and Houston. The shortest way from Ok-
lahoma City to Ceylon is almost directly
over the North Pole—9,500 miles,

Air distances are converted quickly to
flying hours which are reduced by every
advancement of aviation. Some distances
that loom significant in the air-age world
are: New York to Chungking, 7,500 miles:
Fairbanks, Alaska, to Berlin, 4,300 miles:
San Francisco to Sydney, Australia, via
Honolulu, 7,548 miles, and Duluth to the
coast of Norway, 3,750 miles.

A new globe that is helping correct the
general east-west misconception of dis-
tances from the United States—"Europe is
straight east; Asia is straight west”"—has
what is called a universal mount. The ball
turns freely in a cradle. A vertical ring
over the top holds it in place and hinged
blades on either side are used to measure
great circle routes. By placing the United
States at the zero point on the blade, one
can see guickly that Europe is more nearly
north than east and that Asia lies to the
north instead of to the west.

Map companies today are doing their
largest volume of business in history. A
leading company estimated its total out-
put this year “in the neighborhood of 100,-
000,000 maps.” Never before have persons
been so interested in the entire world, The
maps that are found in almost every edition
of newspapers testify to the demands of
the publie.

Where is Palembang? Unalaska? Port
Moreshy? Petropavlovsk? The chances
are that you know or have a pretty good
idea., How far is it from Hawaii to the Mar-
shall Islands? From Dutch Harbor to
Tokyo? From Vladivostok to Yokohama?
From Dakar to Panama? These are vital
questions and a war-conscious America is
busy getting the answers.

The importance of maps in enabling a
person to grasp the scope of global war was
stressed by President Roosevelt when he
asked the nation to look at “a map of the
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whole earth” while he gave a radio address.

Not only on the home front are maps
helping fight the war, but in the wardrooms
of warships, staff headquarters behind the
lines, in cabins of giant bombers and in the
training stations and camps for the army,
navy and marines. The spectacular com-
mandos are drilled in map reading until
they can tell at a glance the topography of
a coastal area where an attack is planned.

Making maps from aerial photographs,
now developed to a high degree by the
army, did not become widespread until
after World War I. It took years of experi-
ment before accurate maps were made by
air survey methods. The American Geo-
graphical Society spent six years mapping
northern Labrador from 600 aerial photo-
graphs and designing special instruments
for the work. Now the army completes a
sketech from an aerial photograph in the
field and rushes it to troops moving to a
new position on the battlefront.

Meanwhile, the “mills” of the map-mak-
ers are grinding out maps for peace as well
as war, commercial maps to further the
interests of hundreds of industries. These
maps, based on careful research, outline
trading areas, concentrations of popula-
tion, divisions formed by highways and
railroads, rich agricultural districts, the
location of mineral deposits, oil wells, and
contain other important information. A
unigue map, prepared by Dr. John M. Wig-
more of Northwestern University, fraces
the world’s legal systems. Maps, always
colorful, are also made for decorative pur-
poses and have been used to cover the en-
tire walls, ceilings and floors of rooms.

More road maps are made than any other
type. Last vear more than 120,000,000 road
maps were printed, mostly for large oil
companies and state highway departments.
Sometimes a single road map is changed
four times in one year, necessitated by new
highways and the improvement or deteri-
oration of old ones.

Maps of all types are undergoing econ-
stant change—a change that has been con-
tinuous sinee the first primitive man
scratched the outline of river, hill and tree
on a piece of bark. Each change is dictated
by man's conception of the earth. None has
been more revolutionary than the map for
the air age—the map that points the way
to American leadership in the postwar
world.
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DOUBLE FACE
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RIVETING HAMMER
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HALF HATCHET

For BETTER WORKMANSHIP

Good workmanship, that's the inevitable
result of ownin tonls—PLUMBE tools!
All one-piece hardened steel heads with
handles securely driven, skillfully balanced
and with flare ip for control. Plumb
hammers and hatchets have been the choice
of craftsmen for genemtinns.‘ﬂ’ho'sfvin

you a Christmas gift? Let them see this acﬁ
FAYETTE R. PLUMB, Inc. » PHILADELPHIA, PENNA.
= TR A = s e N

el S i T IR N O .
HAMMERS »« HATCHETS « AXES + SLEDGES
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“I"LL TAKE THE WHITE ONE EVERY TIME™

Lo
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L ] EASY
TO READ

—ecasy to clean—unconditionally guaranteed for
one year. The crack-proof white surface is bonded
to the steel—protects it from rust. 25, 50, 75, 100
ft. lengths. Sold by hardware, building material,
mill supply dealers everywhere. Write for folder.
KEUFFEL & ESSER CO., Hoboken, New Jersey
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Keeping Our Underground
Rivers Flowing

(Continued from page 73)

drains, Aushing is done when necessary
with fire fighting equipment. Walls are
carefully washed down to keep them clean
and moist. Silt is either carried away by
the flow or loaded on little trucks, known
to maintenance crews as “creeps.”"” These
creeps are also used for inspection tours in
dry mains—the inspeector riding on one
knee while he pumps with the other foot.

The inspection of conduits is also quite
a job. It is as dark as a whale's stomach
down there below ground. Electric lights
are often impractical or dangerous. An in-
genious method of illumination with mir-
rors has been evolved. One man above a
manhole catches the sun's reflection in his
mirror and shines it below where it is
picked up by another man and reflected
along the pipe. It can be re-reflected as
many times as are required to turn cor-
ners, providing light for hundreds of feet.

There are extreme hazards in work of
this kind, but they have been greatly re-
duced by modern technology. Gas is the
biggest danger, but it is controlled now by
masks or portable ventilating machines,

Stoppages of other utilities, even of
food, water, heat, or transportation, could
not possibly do the damage to a modern
city that would be done by sewerage fail-
ure, Today the normal possibilities of fail-
ure are enhanced by the possibility of
sabotage or attack. However, there is little
chance for sabotage of a metropolitan dis-
posal system. Engineers and counter-
espionage are prepared to thwart it.

If someone should interrupt disposal
flow, we are still in a position to move
swiftly to repair the damage. First step
would be to neutralize the effects of any
toxic sewage that leaked from blocked or
ruptured mains. For this job, trailers
equipped with chlorinating plants to pour
purifying chemicals on contaminated areas
could be on the scene in a few minutes.
Even while they were en route, crews
would be making preparations to re-route
the flow. A valve would turn here. A blast
would go off there. Soon the underground
river would be flowing again, perhaps
through old pipes disused for vears, per-
haps through regular mains that could ac-
cept an emergency overload.
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The Ears of the Fleet
(Continued frem poge 15)

special instruction no ordinary radio oper-
ator could begin to understand them. An
advanced amateur would be dazed by the
weird circuits, futuristic-looking anten-
nas, and odd-shaped vacuum tubes. The
navy needs men to operate these creations
and this is your chance to get in on the
ground floor. Instruction starts at the be-
ginning, so you don't even need to be ahle
to handle a key to join,

You have a good start if you are an am-
ateur operator. Most important, though,
are high school mathematics and physics,
English is important, and good spelling. If
you know touch typing it will save time.
Every operator pounds a tyvpewriter.

The first course lasts 16 weeks, during
which the students learn to take 23 words
of code a minute on the typewriter and to
maintain and repair the delicate apparatus,
and to rerig sets under battle conditions,
in absolute darkness if necessary.

Advanced instruction includes studies of
acoustics. Sound plays an important part
in some of the newest detection apparatus.
Graduates may help design a giant anten-
ng, operate a half-million-watt transmit-
ter, or put together delicate ultra-high-
frequency apparatus.

Graduates of the radio schools see plenty
of action. Some are assigned to flying boats
on reconnaissance patrols and bombing
flights. Others go into submarines where,
aside from communication, they have
charge of detection apparatus that helps in
locating targets. On battleships, cruisers,
destroyvers, and other surface craft the ra-
diomen are assigned various duties. They
may operate radio facsimile machines by
which maps and other drawn information
are transmitted. They may use a walkie-
talkie during a landing operation, then set
up portable long-range apparatus.

And radiomen don't stand by helplessly
when their work is done. A navy tradition
is to make each man competent in many
jobs. An operator learns to signal by
searchlight, flag and semaphore, to handle
guns, and to help his mates in time of need.

It was a radioman at Pear] Harbor who
jerked a machine gun from a burning plane
and shot down a Jap plane. On land, at
sea, and in the air, the navy's radiomen
are fighting America’s battle.
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® You own a ton or more of precious
sieel. Are you prolecting it o the
utmost?

You, and your fallow car, truck or tractor
owners, are the guardione of millions of fons
of vital, irreplaceabls steel.

With care and proper handling, fhis steel
can be made fo last. and to serve the nalion
efficlenily and sconomically —for the duration.

Neglect and carelessness are no longer
mere personal matiers: they have become o
common concern. It ia a duty now to stop
cil-pumping and conserve oil; and to save
the cylinders too.

Your automotive service man will work with
you, honestly and intelligenily. fo prevent
wante and wear. Toke him Ints your comfi-
dence, and sawve your fon of sfeel.

HASTINGS MANUFACTURING COMPANY
HASTINES, MICHICGAN

Hastings Mig. of Canada, Ltd., Toronta

HASTHNGS=>>

STEEL-VENT PISTON RINGS
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Heavyweight Sluggers of the Sea

(Continued from page &1)

and because of the increasing importance
of bombing planes, the five super-battle-
ships of the Montana class may be convert-
ed into aireraft carriers. This does not
mean America has abandoned the battle-
ship. The carrier is essential to a balanced
fleet, but it is a fighter with a glass jaw and
must be backed up with a long, gray line
of battleships.

It is a curious thing, but the American
fleet until the present war has never met
an enemy fleet in full-scale battle on the
high seas. Yet no navy went into this war
better prepared. Years of study, constant
maneuvers, plus extensive gunnery prac-
tice have given the American navy the
“know how" to win,

Ships of the fleet usually steam in col-
umn, Sometimes battleships proceed in
single file with about 500 yards between
ships, and at other times they form stag-
gered columns with every other ship about
250 yvards out of line. Both formations are
designed to give maximum security and to
allow the ships to swing into battle posi-
tions in the shortest possible time,

The fleet battle formation is arranged
with a front line of destroyvers, a secondary
line of heavy cruisers, a third line of light
cruisers, and a fourth line of destroyers—
all screening the final line of battleships.
Submarines prowl ahead of and behind the
entire formation and try to intersect the
enemy’s flank.

The classic manewver which brought the
Japanese wvictory in the Russo-Japanese
war and the British victory at Jutland is
called “crossing the T." Using superior
speed or more skillful maneuvering, the
commander may bring his line of ships at
right angles to the enemy. By pouring his
fire on the leading enemy ships, he sinks
them and disrupts the formation.

The American navy, because of the slow-
er speed of many of its battleships, has de-
veloped an answer to “crossing the T."
Light eruisers and destroyvers steam ahead
to counter-attack at the head of the en-
emy's line—thus forcing it to turn away.
Then our battleships concentrate their fire
on the enemy’s rear ships.

If nothing else, this war will quiet the
discussions of arm-chair admirals as to
whether air power is superior to battleship

POPULAR MECHANICS



strength, Many navy men know that the
guestion iz not “bombers vs. battleships"
but “bombers and battleships.” There has
never been any talk of the airplane replac-
ing the tank in land warfare, And it is just
as futile to say that the airplane will re-
place the battleship in sea warfare. Both
aircraft and hard-hitting sea power are
necessary to a well-balanced fleet.

That aircraft are necessary to the pro-
tection of battleships was proved beyond a
doubt by the sinking of the British battle-
ships Repulze and Prince of Wales. On the
other hand, the Illustrious, an airceraft car-
rier and much more wvulnerable, was
bombed by more than 100 German planes
in the Mediterranean and survived.

Three types of planes can inflict damage
on battleships: (1) high-altitude bombers,
{2) dive bombers, and (3) torpedo planes.
High-altitude bombers are least effective
because antiaireraft fire keeps them so high
that accuracy is lost. The dive bomber is
more formidable because it swoops down,
lays its deadly eggs and gets away in a
hurry. However, formations of planes
must be used if this type of bombing is to
be effective against battleships.

The torpedo plane is by far the most
deadly enemy of the battleship. The Brit-
ish used it with telling effect against the
Italian fleet at Taranto and against the
French fleet at Oran. The Japanese used it
to cripple the American fleet at Pearl Har-
bor and bagged the Repulse and the Prince
of Wales in the China sea.

The lessons learned in this war are to be
summed up as follows:

1. Battleships and nawal fleets have not
been rendered ohsolete by aireraft.

2. No fleet, however, is safe from air at-
tack unless it has air support equal to that
of the enemy. This requires that battle-
ships be accompanied by aircraft carriers.

3. No fleet is able to operate within 500
miles of enemy-held shoreline where there
are superior numbers of land-based planes.

4. Units of a fleet must not be immohil-
ized in a harbor for any length of time un-
less adequately protected by fighter planes,
antiaireraft guns, barrage balloons and
alert reconnaissance. (This is the mistake
we made at Pearl Harbor.)

3. Asaresult of new weapons, the power
of modern gunfire and the speeds involved,
the tempo of naval engagements will be

{Continued to page 16%)
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Tomorrow’s Great Motorcycle
Is Proving liself Today

On the fighting fronts of the world
today, the greatest Indian Motoreycle of
all time is being born. You'll ride it when
this war is over . . . you'll get a new thrill
from the Indian improvements that are
military secrets now. It's an Indian worth
waiting for!

Meantime, ask your Indian dealer about
his reconditioned “buys™. War workers
everywhere are saving rubber and gaso-
line by riding smooth, economical Indian
Spring Frame Motoreycles to their jobs.
Let your Indian dealer help keep your

resent motorcyele in tip-top shape.
ndian Motorcycle Co., Springfield, Mass.

Ask for this helpfol honklet. Ti's -“'f-‘l??? '
iy

FHEE! Tells you how o get the ."I. %h?

most out of any motoreyele. Q% /

SPRING FRAME

MOTORCYCLE
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1 ko O H. P l.'.lﬂ:ullr_l on reguest. War limlts produc-
thon . . . Wo have repairs for all SHAW tractors sold in
our 3% years in business. Wrlie ua for your needs.

YOU CAN BUILD YOUR OWN...
EAHDEH THAETOH 21.00 bringa our & ;

plans, postpaid, telling how to build o garden
tractor {Chiefly by welding and holting up 1
serap steell, for cultivating, light plowing, ete. HP
SHAW MFG. CD., 4501 Front 5t., Galesburg, Kansas
GE8-0 Mo, &th St.. Columbus, 0. SE12-G Magnolia Ave,, Shicage, Il

‘39

TTAWA to work for you.
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ONAN EI.E(TRI( PLANTS

ALTERNATING AND DIRECT CURRENT

Produce Carrest; samo 89 City Power Line, Tor FARMS,
BCHOGOLE, THEATRER, PUBLIC DUILDINGS , , .
Operate Laghts, Kulos, Motors, Al Appliasos.

SAMPLE and
BOOKLET

EEPLAINT ALL

- andd Pepgy -Pal”

Oeer A0 STOCK MAMBELS — 388 to 10,880 Wakie.

Manual, Full A b
Blagrml = COMPLETE, INEALRY ir OFERATION,

TIOUSANDS |5 USE I8 ALL PARTS
OF THE WiGRLD

Wiire for Compleie Uetailas

D, W. ONAN & SONS

1077 Repsliten Avsiin = MINNEAPOLIS, MINN
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Say you saw it in
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famous SHOP BOOKS

4 VOLUMES (While They Last) OHL‘I"

USEFUI. IDEAS BOOK Fiven 7+ ree

Sent for 5 DAYS EXAMINATION
Money Refunded if not Satisfactory
You Keep the FREE BOOK

Hore nre hundreds of money-making,
time and Inbor saving ideas you con
ups, The Shop Notes Library will help
¥oul oR your job in hundreds of different
ways. II you do machine shop work of
nny kind, sbhest-metal work, pointing,
cnrpentry, aute repairing, concrete work,
phumbing, electneal  work, welding,
building, glaszs work, general repairing,
togl-making, masoncy or home ropaic
work, you need the Shop Notea Library.
Order today while supply Insts, Foar
hig beoks incluoding the new 1943 vol-
wEe and Shop Noles for 1042, "41, '40,
LO0 pages. 1500 helpful articles—aonly
£2.00 postpaid,
ACCEPT THIS GIFT

Send two ono-dollar bills wilh coupan belaw
gr poy postman anywhers o U.S.A.. f‘“"
fiw eonts charges on deilvery. We will
chile *“USEFLL TDEAS."" a 98 pa i,
with hundreds of III'I.E"I.I-?IHII“" g =
f‘uﬂ aml helpiul ldeas FREE, Examine the

p]r MNotos Libeary Tor B dovs nnd if wou
'l‘lh!1 t like it petar Books and wo will res
fumed Fomr entire mrmrnf but you keep the
LUpefull Tdens hook o a gift from us. Hurryl
We have aoly Limited pu|.~|.-|j.- of some vols
Mall roirpan i

—— — -'---'-—"'r-'l'-'-!-'rl'-
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i I-lu;]t the Shop Notes Library, 4 wvolomes amd Free Book, ]
I “Usefol Ideas® If I return Library in 6 days and keep the .
j free boak you will refund full amount paid. [ I enclose

j F2.00. [0 1 will pay postman on delivery, I
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speeded up. The prolonged artillery duel
of the past is gone and contacts between
enemy fleets will be short encounters at
high speeds.

Where the ships of the American fleet
have met ships of the Japanese fleet on
even terms, Uncle Sam has won decisive
vietories. Our navy, confident of winning
when the battle lines of the two fleets meet,
offers the toast to victory: “Bottoms up—
to the Japanese navy!”

Aluminum Goes to War

(Continued frem paae 77)
the past. The elimination of this problem
by the use of aluminum-bodied hopper
cars, or steel hopper cars with aluminum
facings, may well be considered.

The sinking of hundreds of merchant
ships during the past three years means
there iz bound to be great activity in ma-
rine construction after the war. Aluminum
has been a desirable metal for marine con-
struction for a long time, because by iis
use the weight of a ship can be redistribut-
ed so that the ship will function as a more
efficient unit. It will either be lightened 1o
such an extent that smaller engines will
be able to propel it at a given speed, thus
saving fuel costs, or the same type of en-
gine can propel the lighter boat faster.

Aluminum has been used in the textile
field for some time, but its applications
there can be widely increased, This is one
of the most fertile fields for aluminum in
the immediate future, particularly since
rayon and nylon are enjoying ever-
inereasing popularity. Aluminum is wide-
1y used in the manufacture of these textiles.

The art of brazing aluminum has been
developed to a commercial degree within
the past year or so. Activities in aluminum
brazing had to be curtailed because of the
war effort, but this method of joining alu-
minum will be resumed when ecireum-
stances permit.

The aluminum beer barrel got under
way slowly at first, but it was found to be
zo excellent a package for beer that brew-
ers began to buy it in large gquantities. A
typical half barrel of aluminum weighs
only 18 pounds, while a wooden barrel of
the same dimension weighs 65 pounds. The
aluminum barrel does not have to be
pitched, since aluminum does not affect

{Continued to poge 170)
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SMOOTH-ON

IRON REPAIR CEMENT

A War-Time Necessity
For Every Handyman

Get SMOOTH-0N 1n
135 -0%., T-oz, 1-1b.
wr G-lb. oan  [rom
your hardware slore
o from un.

1-48 . ...

Doitwiti, SHOOTH-ON

Don't worry because war-
time requirecments make it
impossible for wou to ob-
tain new household equip-
ment, auto parts, fixtures,
ete. With Smooth-On, vou
can stop leaks, tighten loose
parts, and keep your plumb-
ing and heating systems,
hardware, home and aute
equipment in first class con-
dition. Here are some of
the things vou can do with
SMOQTH-ON!

AROUND THE HOUSE

Stops leaks in boilers and furnaces,

piping, radiators, tanks, heaters,

utensils ; tightens loose handles,

screws. nuls, hinges, casters; an-

chors stude, hooks, shelf brackets.
ON THE AUTO

REPI:!’I eracked water Jjackets,
goar housings, leaky radiators, oil.
gasoline and water lines, tanka:
makes tight exhauat line and heater
juinte ; tightens loose connections.

IN THE WORKSHOP

Mounts irregular objects solidly
makeas firm, tight joints and foun-
dations, fills surface holes or gaps
to build up pleasing eontour:
tightens loode tool handles.

Smooth-On requires no heat,
no dismantling of parts, no
special tools. Makes a quick,
strong, lasting repair. Prov-
en by 45 years on the mar-
ket and widely used by
professional repair men and
mechanies.

FREE

40-Page Repair Handbook

Full of Ingenious, practical ropalr short
cutd that save time and money as well
ag uareplaceables equipment.
prams and sgimplea cancise Instructions.
Write today for your FREE copy.

MAIL THE COUPON

Smisath-0n Manufacturlng Co., Dapi. 37
870 Communipaw Awe.,
Jersey City, M. ).
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Keeping 'em Fit on BATTLESHIPS

Sailors, Soldiers ond Maorines are enjay-
ing this healthful recreation, because
"CHICAGO" Roller Skates ore in the
Army and Mavy now—"Keeping "em
Physically Fit",

FIYING

We ore now serving Unele Sam 10095, 5o
core for your roller skates until VICTORY
is WOM, when "CHICAGOS" the werld's
finest will again be ovailable.

Sidewalk - Riak - Dancing - Trick
end Professional Roller Skotes

CHICAGO ROLLER SKATE CO.

4414 WEST LAKE STREET

Winner of WORLD'S Records for aver 40 yoars
CHICAGOD; ILLINDIS

NEW Grinding Attachment

For & to 16" Motal Lathes. Build it Yoursell

or

At lmal, & precision grinder within yoor messs. You sawvs s
.11 hy finishing nor semi-mashined esitings, ms your sen F s
atte, [UHGX handlps Bagh inmessd mnd erternal grinding

A pamnosa to 0237 Atireor Aslsh easly elvained. Ooinds 5 #
walsea, prsbens, dushongs, shalia, hard or soft. kele, dathe ser

Bhargans veawmerd, miling solfaws, Tt secenirie  dinil Beml
lapa; poltabes; menres of nchar wees, for lbevese  workshops, Machi
s, mmshine shope Writs dur Fitkr Wit Lade ™ Catiings
pnil grood ek of supplementary Hems,  Mesiles pour Lk, only % L

Huron Machine & Tool Co,, Dept. B. Yale, Mich
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the taste, odor, color, clavity or limpidity
of beer.

Just to show you that the aluminum
folks will not miss any bets in the world to
come, one commodity might be cited which
was ready for marketing when war priori-
ties put a stop to it. That is the aluminum
plate used by artists for making etchings
and dry points. Copper had been the tra-
ditional medium for more than 400 years,
but copper had certain disadvantages
which have been overcome by a special
aluminum plate. In the case of copper, an
artist could only make about 75 good prints
from an etched plate before the plate would
begin to break down., He could only make
about 15 good prints from a dry point. In
aluminum, an edition of 250 prints is gen-
erally possible, and in many cases far more.
This holds for both etchings and dry points
on aluminum. The metal, furthermore, is
light in color and easy on the eyes,

From these indications it seems that alu=
minum has a bright future as well as a
busy present. Production is being stepped
up so fast that President Roosevelt's re-
guest for 185,000 planes in 1942 and 1943
will be met easily, and there still will be
aluminum left for the searchlight hous-
ings, the pontons, the trestles, the outboard
motors and the thousand and one other
things that are needed by this army and
navy of ours to lick the spots off the dic-
tators.

“Sleeping on Air” Is Predicted
With Cellophane Bubbles
Chains of Cellophant air b bﬁe?nzlm-

pose a buoyant material which can take
the place of imported kapok or sponge rub-
ber to relieve the wartime shortage. Called
Bubblfil, the new product developed by

"T. du Pont de Nemours & Co., can be
used in lifesaving jackets, in the air com-

| partments of life rafts, in airplanes or tanks

for padding, or as a “filler” for any other
article requiring a resilient product. The
material can be used in mattresses, making
“sleeping on air" a reality. The cellulose
bubbles cannot be broken by squeezing and
they have withstood temperatures ranging
from 28 degrees below zero to 200 degrees
Fahrenheit.

[ To learn where to buy commercial prod-
“ucts described in these pages, see the index.

=
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Recovering Riches From Smoke
(Continued from poge 67)

The record of what these machines are
doing is as long as it is amazing. Every day
at one plant, Cottrell precipitators are re-
covering 55 tons of smelter dust, 20 percent
of which is copper. At a silver refinery
three tons of antimony dust are taken from
the stacks every 24 hours. Ten tons of ar-
senic is the daily recovery at another plant,
and 220 tons of cement dust a day is rou-
tine at a cement mill. Counting all cement
mill installations, many thousands of tons
of cement a day are being saved this way.

In another case, 120 tons of fly ash and
cinders are being taken from the discharge
chimneys of a boiler plant every day. In
one such case the collected fly ash is used
as a filler for concrete, and plant buildings
have been constructed out of blocks com-
posed of fly ash. In an oil refinery 5,500
pounds of sulphurie acid are trapped in the
chimneys every day. In the production of
manganese, aluminum, molybdenum, mag-
nesium and tungsten, dust collectors and
precipitators have increased the amounts
being obtained.

Why can't the principle of electrostatic
dust collection be applied to air cleaning?
That is another job that it is doing, in de-
partment stores, hospitals, lens grinding
plants and in other places where the air
should be dust-free. One department store
is saving $4,000 a year in painting bills be-
cause dust and grime in the air are now
collected by a precipitator. Electrostatic
air cleaning as part of an airconditioning
system is 90 percent efficient in removing
all suspended matter from the air as against
10 to 20 percent efficiency of mechanical
air cleaners.

Research engineers are now investigat-
ing another possible field. Many ores con-
taining useful minerals are so complex that
ordinary extraction methods are imprac-
tical. The engineers think if such ores can
be subjected to high heats that volatilize
the minerals, the minerals may then be col-
lected by electrical precipitation. There
are many problems involved but when and
if these are overcome the result will mul-
tiply our natural mineral resources.

f[Look in the index to find where to buy

articles described in this magazine. Say
You Saw It in Popular Mechanies,

JANUARY, 1943

MODERN SHOP
EQUIPMENT

DRILL PRESSES

@ The nation’s drilling machines
=" are the speed demons in the
battle of production behind the fight-
ing fronts. And first in many an “E”
award plant are modern Atlas Drill
Presses.

Atlas Drill Presses are selected in so
many key production spots because
their 4 SKF ball bearing “floating
drive” spindle design gives thiem the
strength and rigidity to go through
long, tough hours of operation and
keep accurate day after day. That's
something to remember when the
skies are cleared and you can buy tools
for your shop again. —
ATLAS PRESS CO.\\

143 Morth Pitcher Street
Kalomazoo e Mlchigun

y Sf/rgfgm Yoo |
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HARD OF HEARING

HEAR WITH

Z7z2==RAVOX
HEARING AID

Converzation! Music! The world of sound opens
due to the amazing senaitivity, maximum amplifi-
cation at frequencies where vour hearing loes oc-
curs, with controls for both volumeand frequency.
Omnly Zenith engineering and mass production per-
mit this enormous value. Operates onelectric light
line, saving dollars in battery cost.

Mada by
ZEMITH RADIO
CORPORATION

ﬁ.ﬂr_'zpted IJJ"
Couneil on
Physical
Therazf
AM_AL

OMNLY

$99Q50

COMPLETE

Your Guaranfeo

Miss Elizabeth Helsey, Ravox Divislon
Zenith Radie Corporation, Dept. PAM.1-43
580 Morth Michigon Avenus, Chicngo, Ilinois

Without obligation send me Rovox catalog aunl
information concerning free home trink

Name. ...

e TR i

B s Ty T o S P P e S R

Yeou'll want this Big FREE 1941 Book that i
ghows Everything in Radiol Here's every-
thing you need for radio servicing, [or
exporiment, for instruction in the science
of modern Radie! More than 15,000 quality
radioitem s=—replacement parts, books, tools,
lab and experimental equipment—all at the
lowest prices! Send for this FREE Catalog
now—and don't miss the two big book
values deseribed below—They'se a “must”
for Everyone in Radiol

Radio Builders' Handbook.

Evaryone in radioneedsit 10¢ |

Radio Dictionary. Complete, T
105 Lo

valuahle, definesall terma

ALLIED
RADIO
CORP.

Many amall parts can often be formed
without dies, to duplicated aeeuracy of
001 with DI-ACRO Precision Machines,
—Benders, Brakes, Shears—aaving Man
Houra and Critical Materials. Write us on
your business letterhead for r:ut-n]ug'—
“Metal Duplicating Without Diea™.
O'NEIL-IRWIN MFG. COMPANY

B41 Bth Avenua S. Minncapolls, Minn,

'Wood

f | wlﬂrkﬁrs:nmnhrmmu

L [ {TTE A I.-I revised K
i nnlr 4 wond catalog!

Latest UP-TO-DA
lnf

1

IBEAS fur isjecils u.I!.uI ANILELTrS l'l'l:t-l!l-.
BARGAINS in rare Wwoolds, veneers, il
ALL kinds of :q;mm-nu 114 PR3 o
rare wonils i6eolor, et poated,  Send onl
10= tn CRAFTSMAN WMII SERVICE C
2739 B, Mary 5t., Depl. A-I8, Chicaga, il

A.C.-D.C. Four-Watt Phono
Amplifier

{Continved from poge 157}

from the record player (preferably one of
the modern crystal pickup type) and start
it running with a record on the turntable.
Assuming that no errors have been made
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in wiring the amplifier, it should reproduce
the record. If it does not, snap off the
switch and recheck your wiring,
Mounting the speaker on the baffle
seemed to offer the greatest problem in the
frame construction as the hole must be
well centered, neatly cut and backed with
grill eloth. Studio board or other Y%-in.
sound absorbing material is too thick for
mounting the volume contrel in the usual
{Continued to page 174)
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73 YEARS
0f World Leadership
behind gour

STANLEY
“BAILEY"” PLANE

Since 1869 the Stanley “Bailey™ has heen
the favorite plane of carpenters, cabinet
and
hl}l'l'l.ﬁ rr::l.f'l:smnn.. .“'rith Eﬂﬂd reaaun! FI}I
this was the first iron plane. It has been
steadily improved in design, materials, work-
manship. The design of its parts and their
relation with each other gi\-‘EH it a comfort.
able “feel™ which has never been duplicated.

Aszsk for a Stanley “Bailey™ Plane at
your hardware store. And write for
Catalog 35... your complete,

makers, manual training instructors

illnstrated guide to good tools.

STANLEY TOOLS

STAMLLY

Trads Slark

DIvISION OF THE wWORES

MNEW BRITAIN, CONN., U. 5. A.
“*The Tool Box Of The World™

NEW PRODUCTS WANTED |

& COMPLETE MANUFACTURIMG FACILITIES
@ COMPETENT SALES ORCANIZATION
@ POST WAR HOUSEHOLD APPLIANCES PREFERRED

QUALITY HARDWARE AND MACHINE CORPORATION
—_— —— RESEARCH LABQRATORY e
5849 NORTH RAVENSWOOD AVENUE, CHICAGO, ILLINOIS

n n's ' Mare boys have won fame and big awards
with Gilbert Chemistry Sets than any
other kind. Send for FREE 24-page book “"Fun and
Action for Boy Chemists,” GILBERT HALL OF
SCIENCE, 207 Erector Square, New Haven, Conn. |||

vour GRANDFATHER CLOCK NOW

YoumR

Sanl 350 fer Simpls SHOP TESTED COPYRIGHTED RLUEPRINT,

T Bfsuple Sensibde Bod--Kut way ss theusands lnve. DIME ||rI|-_':l-!'|'..ﬂ.h-h
Jn-ﬂ*lll.l- plenies “HOW™ Bosk  pril ]llml'r i bemas swelell WssEmin-
sher, tube ‘Mm i vamenty

I= e
HUEMPEL CHIME CLOGK €00 i’-ﬁ‘."n’"&»“#.'nn’.*n e

sware or U, S, Defense BONDS ~ STAMPS

Malke Beolts, Purses,
Gloves—many use-

ful things with lEAT“E

leather. Hasy to HEADQUARTERS

aszemble, Prompt shipments. Send
10 eents for 16-page catalog, Write today.

J. C. LARSON & CO.

Great Lakes EBldg., No. Wacker Drive, Chicage, IIL

HARLEY-DAVIDSON Mniﬂr:'fdes
Save Gas, Oil and Rubber

Today's lucky owners of Hacley-Davideon Motors
Hclqa eouperate patrictically in the conservabion
fras, oll and rubber.  Thelr maehles 0FC Fegs
IJ! e AR and oil miserm, and with only two l.Imn
FaYE  Tulileer Write foday for free o o
ER T Mngazine, showms how famous Harkers
Dmvidess blokorercims sre serving on the war and bome irosts.,
Harley-Davidson Mober S0, Bopt. P, Milwaukes, Wis,

BUILD THE BIGGEST $1.00 PLANE IN U.5s.

Giant 7-Foot Cleveland Condor Soaring Glider

You can’t get & beltter desipn for learning pelociples of advanced
Baring Hight. Easily bulli. Soars for ]|r.l1.|n. Kit VE-H13, unl}‘_sllnn_,_,_.--'"'f

4 Ft. Cfavalund Euglal

Unusuall u:u-nll mislel of & secondsry

it o' Easiy b, GOE
| rr,

sy Bowina, cealty. waie &

E- =%

our d'-uhr can'f | your,
r direct, Encloze ¢ extra
m orders for less than 51.00.

JANUARY, 1043

Just in time for Christmas.
Kit TT4—Messerachmitt ME-108; Kit TT6—Bell Airacobra
F-39; Kit T7T—Curtiss P-40 “"Warhawk" ;
"Lizhtninz" ; Kit T18—Hawker “Hur-
ricmne'

Kit Tol—DI-51
H.'Ir_mtn.ng' 1_ ....... _Ettl': only 51'5“

CLEVELAND MODEL & SUPPLY CO.,

Send 5¢
for Cataleg

{none free)

Six Mew Big 3-Foot Waor Model Kits

Kit Tes—P-33

3 i
INC., 4508C 5 Lorain Ave., tlﬁnlnnﬂ, Ohia
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CHRISTMAS Wt

There's no finer gift than Morthlonds—the skis that win
mosk contests and are recommended I:-)r most experts.
Superior woods, newer dnl?ﬂl and superb craftyman-
!hip mokes them the world's finest skiz.
SEMD 10c FOR NHORTHLAND'S SKI MAMUAL
Edited by Homnes Schasider. 48 page— B2 illustrations.
Or writs for FREE felder, HOW TO SKI

NORTHLAND SKI MFG. CO.

World"s lergest ski mamufachorers
®5 Merriam Park, 51, Paul, Mina,

PDRILL PRESS OWNERS!

HERE'S l TOOL WITH 5 DISTINCT USES
,g#=, THE BARRON MULTI-PURPOSE
i ROTARY W0OD PLANER

wy $ryso

PFLAMES & SURFAGES « PANELS & READS
ROUTS & GROOVES » RABBETS « TENONE EOMFLETE
STEEL TOP AUXILIARY

I ime e Y et pisner, DRILL PRESS TABLE

paneler, tenoner, etc, Surface ffs  Fae 300 s in smooth workisg
isnes ail types of tough grained amd  serisen. Enwipped for shapes and
Wmotty surfaces to agate smoothness. :‘:r‘k".hﬂ“;“:t"i’ﬂ:;: Ii
Safe! GQuarantesd harmless to  drill r-y by &t e
press.  Thousands now in use, S0OLD T
ON MONEY BACK GUARAMTEE, Fall &
refund on 8 day trial, Shipped prepaid &0
on receipt of S7.50—or C.0.D. YOU

RIEK HOTHING. Free litersture, I
Barrod Toal Co. , 300 Architects Bldg. , Detroit. Mich.,

POWERFUL VISION —LONG RANG
TELESCOPE 100 X% 45 $2.19

Objecta GO0 yFards awny nppear as 100 yvards dislapt o5
miles as 1 mile] Telescoge closed is Jess than 1 foot.
Tersons who seem 1 inch Fl.lp'h. o the naked eye, will ppe
peaf 5 inches high. Selentifenlly grousnd 9 %mem, e,
Mandsame case included! Troe for 30 days—If mok Eimiied]
return for full refurd, Vegue Telescose Ca., 7758 5
Halsted, Bept. P-116, Chicage.

WHEN YOU BUY FLASHLIGHT BATTERIES DEMAMND

“EVEREADY"' FRESH DATED BATTERIES
ﬁﬂl"hﬂﬂﬂ"ﬂhwtlmﬂllﬁnﬂl Carben Cao., Iz,

Tired Kidneys
Often Bring
Sleepless Nights

Doctors eay your kidneva eontain 15 miles of tiny tubea
or filters which help to purify the blood and keep you
healthy. When they get tired and don't work right in
the daytime, many people have to get up nights. Don't
neglect this condition and lose valuable, restful sleep.

When disorder of kidney function permits poisonous
matter to remain in your bleod, it may slso cause nag-
ging backache, rheumatic paing, leg pains, loss of pep
and energy, swelling, puffiness under the eves, head-
athes and dizziness,

Don't waitl! Ask your drugeist for Doan's Pille, used
successfully by millions for over 40 years. They give hap-
py relief and will help the 16 miles of kidney tubea Aush
out poisoncug waste from your blood, Get Dean's Pills.
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manner, therefore a metal mounting strip,
held with machine serews and washers, is
employed as shown in sketch at upper left
in Fig. 2, and front view photo B. A de-
tailed list of materials is available from
Popular Mechanics radio department with-
outl charge. Like all a.c.-d.c. units this one
generates a little heat, therefore it is a good
idea to provide the two vent holes in the
baseboard directly below the Rs resistor.
If hum is at all noticeable try reversing the
power plug in the wall socket. The blue-
print number for this article is R-310,

Safety Code Oscillator
{Continued from poge 158)

stituted for the mica types specified, and
the 10 mid. electrolytic condensers may be
any value up to 20 mfd. or more. The .01
mfd. condenser and the 200-ohm resistor
are used to eliminate key clicks.

One half of an ordinary la-in. or 3j-in.
breadboard is used as a base for mounting
the various parts as shown in the simpli-
fied diagram Fig. 2. Any wafer-type octal
gsocket may be mounted on bushings as in-
dicated in the inset sketch. The 10,000-
ohm filtering resistor Ra should not exceed
15,000 ochms, The line-cord resistor how-
ever, must be the value specified in order
to supply the tube with the proper voltage,
although a variation of 10 percent would
work. Observe the polarity of the electro-
Iytic condensers and connect them just as
shown. The black lead in the line cord is
not used, and should be covered with tape
to insulate the bare end.

After completing the wiring, insert the
tube and connect the headphones to the
phone clips. Any type of headphone may
be used. Touch one of the inside clips that
are connected together; if line noise is
heard, reverse the line plug in the wall
outlet. Connect and depress the key:; a
pure signal should be heard. If it is not,
reverse the connections to either the pri-
mary or secondary of the transformer.
This oscillator will follew the fastest key-
ing without a break. The code chart can
be clipped and mounted near the key clips
under a small piece of celluloid if desired.
A companion article on easy ways of learn-
ing code, and describing a simple code re-
ceiver, that employvs the same tube, will
follow in an early issue, so save the other
half of your breadboard.

FOPULAR MECHANICS



KRW ARBOR

ERW Bench Type Arbor
Presses, 3 sizes

Mo. 37-P 34 Ton, 313.25%

HNo. 87-0 1 Ton. $25.00%

No. 37-N 3 Ton, §33.00%

Slqlknh.tln E < H. .ﬁl"ﬂﬂﬂl’:.h\h kO
5 igher West of 1.
Btand llustrated extrn,

HEEDED IMN EYERY SHOP—SAYE TIME AND
MONEY—DO BETTER WORK,

No shop is complete without a small arbor pross. Press-
ing and squeezing operations can be done better and
faster on a KRW Arbor Press,
gledge hammer methods—they generally daliver spoiled
work in the end, KEW Factory-To-You Prices give
you greater value for your

K. R. WILSON, 17 Lock St.,

Builders of Shop Equipment for Ford Deolers Since 1916

BEHCH TYPE AND
PRESSES °™\Lbaiiiic
RUICKER.

Stop using vise and

Order today.

ERW Hrdraulic
Presses are buoilt
in 25, B0 and 75
ton wsizes. FPrices
gtart at $108.00%

BUFFALO, N. Y.

money,

+“ Dut On [he F.l'ﬂwr Frm:lt— WITTE
Diesclectrie Plants are aiding America’s war
effort. War
= peeds come
first at WITTE. FPrompt
ghipment given to high
priority orders, After peace
thess money-makers will
again be ready for all. A
WITTE Diesel i3 worth

waiting for

WITTE EHéIHE WORKS, 1741 0akiand Ave., Kansas City, Me.

New DRI-AIR Fowder draws excess mols-
ture from nir in damp besements, PRO-

TECTS TOOLS oand machinery against
. mildew, Complete outfit,
and 10 Ibks.  DRI-ALH

{4
Powder, 36,50 f.o.h, Chicago. Order nowl
DEALERS WRITE TODAYI TAMMS SILICA
COMPANY, 228 M. LaSalle 5t., Chicago, Il

REED MICROME;TIEFS
ﬁ -1% reading in 1,/1000"

One of Amerlea's finest
made over 30 vears,

procision micrometers

r Deliverics made to
men working In war planis, Price Model
No. 0L shown above 6,25 less 10%.

Write for literature showing oilher types

manufactured.
1284 Lafayetie 5t.

" GEORGE SCHERR CO. New vori, n. ¥,

Mo More Domaoge from Condensation or Swe-.uﬁng_.Fi"p:s,
Tanks, Walls, Ceilings and Air Ducts

- il A SHHE ﬂﬂﬂl!—-nam sensational
N':EJ_ -lIIJ plastic cork coating prevents condensation

Y rip from metal, concrete, brick, wood, plas.
ter or composition surfaces. ]’-rmnncnl'.h' protecta mel.‘-a'l.
ngminst rust and corrosion, thus prolonging life of pipes,
tanks, etc., Forms a molsture-proof, insulation type coat-
ing. Apply with brush, trowel or spray.

Stuceo-like fintah requires no mauintenance and can be
painted any color. A gallon covers about 30 feet of 17
0.D. pipe. Comes in 1, § and 556 gallon drums.

Get ot Hordwiaire, Plumbing, Mill Supply Denlers orF semwd
£1.90 for 1 gol. prepaid, rita for Free Handboak.
J. W. MORTELL CO., 522 Burch 5t., Hankakee, [l

LOOK BETTER Want better locking hair? Em.

FEEL BETTER harrassed by falling dandruff,
itching scalp? Then try V!TEBEIUSH new eleceric
driven scalp hd'ush that gu-'r.-s your sca.lp & vigorous
and invigorating “"workout™ in just three minutes
of fun. Cleans scalp, Stimulates blood supply.
Rescful. Pleasant, Satisfaction guaranteed. Write
nare for informarion and trial offer. Hersht{ Mig.
Company, 161 South La Salle Streer, Chicage

Instruction Book
FREE

» Juots ""'-"-‘1'11""1“" '

b de l'! a2
€l 'g_umd :%Ju.uﬂmF -
!

SPECIAL
COMBINATION OFFER

poki Pocked Calculnior for adding ans
MBED 6 Trnsparent Protractor and G

ph
ALL 3 for 51 m cash (ﬂl !L"H“uh.tgu}

Postpaid,

Elide !ﬂ;luln angd Instruciion 1

subbracting up to 49D,
Fule gradested ln eon-

timeters and  inches.

1043
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Mﬂgmlring Indicatar

Ennbles you to do difficult ealou-
o lations instantly without paper or pencil=—multi-
plying, proportions, division, exteacting roots, ete. Accurabe,
white compesition face. Has standard A, B, C, I¥, Cl and K scalea.
Far complete oulfit, including alide rules, 28-poge illustrated in=
struction hoolk, careving case, send Gle (&0o Foreign). Mailed
postpaid. Batisfaction guarsnteed or money

refunded. {2ee Special Combination Ofer) 'I‘.'Irdnr Hn'W!

HEWIG CO., Box 143-F, Grand Cenfral Annes, New York City
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* Holds HRecords
Upright

- Individual Com-

partments

* Easier to Find
and Puit Away

S 5 THOSE PRECIOUS
——\/ RECORDS —

Here's a brand new Home Sweet Home for them.
Tou'll ke this beautiful, well built cabinet that looks
like a matched set of books. Each record gtands up-
right and does not come in contact with its nelgh-
bors. Records are easy to get at—will not break,
bend or become warped. The sensitive surfaces are
protected against scratches and scrapes.

Filing and finding made easy by simple numhber-
Ing system. Setz of numbers and contents register
included—even & child can keep records in order.

Attractively finlshed in pin seal simulated leather.
Choice of 4 colops, maroon, blue, ‘green or black.

dach cabinet is 63" wide and holds 25 records.

For 10" For 12¥

Records.... 51'75 Records ... - $3l=5

At Stores or Sent Poatprld on
10 Days Money-Hack Trinl. ORDER TODAY
You'll be delighted

AMBERG FILE & INDEX CO. | with the now Amiliems
Filing Epeciaitics Since 1865
1702 Duane Bivd., Konkakee, Il

- S U+ S * S+ 4
SOME ARMY OR NAVY
Tt MAN'S USING IT NOW!

Bast Gift of the Yaar
lor & Friend or Yoursell

L] Some Afmr or Mavy
l!'lll'l 5 rmb: ]?us:ng the
rlir

to bur [ r—lhl:lus-mds
are in use in_the Armed
= Forces.Delta’stwo plants
are producimg entirely for
war, Bur, when the war is
won there 1 be Powerlites |
again—beuer |I' there's a
way to make ‘em beeer.
DELTA ELECTRIC €O.

i d Marion, Indiana

YOUR PICTURE ON STATIONERY

r
Madern Hlt{\r aheels :|1.|I1.nhln for men of women, supplied “’I“I

mw-rlnpm An jdeal gift. Send 10 (o be credited on !|11-|.|nl order) fio

samples, details, prices. PICTURE-IZED STATIONERY, Sousth Rol, Imi

Tl WORLD'S LOWEST PRICED
s l'nlla "nc“l. Vet Pocket Size
[ — |

FREE TRIAL

Ideal Xmas Gift SEATETTE2Ac ONLY 329
BN only 5 finper flick. Adds, Subtmets, mltl. TOLAL €O5T
A | Fllru.r#:'du Counts un o tm mI1II e

Send marmd and addre Pay postman aniy
Rend Toll cash if putside U, 8.)
Money back in 10 days if not delighted, AGENTS WRITE.

== CALCULATOR MACHINE COMPANY (Mirs.)
DEPT. 137  P. 0. BOX 1118  CHICAGO, ILLINOIS
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Shortcuts to Victory
(Continuved from page 4)

labor- management committees have been
formed in between 800 and 1,000 war plants
for the purposes of building morale and
collecting ideas for inereazing production.
In the first 500 suggestions submitted at
Douglas Aireraft, there were enough good
ideas to bring about a saving of 2,000 man-
hours per day, enough to build seven large
bombing planes in a year. The Continental
Roll and Steel Foundry increased produc-
tion 20 percent after adopting 200 sugges-
tions from emploves and the Independent
Prneumatic Tool Company has experienced
a 21 percent increase, with production
ideas coming in at the rate of 100 per week.

In plants where labor-management com-
mittees have been set up, the War Produc-
tion Board has instituted a system of merit
awards, corresponding to military decora-
tions, for employes who devise means of
increasing or improving war production.
These awards are in addition to cash re-
wards and honor buttons and medals be-
stowed by the companies.

The first decoration for the production
soldier is the “award of individual produc-
tion merit,” which plant committees are
authorized to grant to any worker whose
suggestions improve gquality or production
or conserve a critical material or in other
tangible manner increase the effectiveness
of production. The second award is the
“certificate of individual production merit.”
for those making outstanding suggestions,
This suggestion first must be adopted in the
plant and the local committee must submit
a complete report on its adoption. The
suggestion iz then studied and if found out-
standing, the employe receives a certificate,
signed by a representative of the War Pro-
duction Board.

The highest type of award is the “citation
of individual production merit” for the
maker of a suggestion that will have an
outstanding effect upon the entire war ef-
fort. This award consists of the citation
certificate and a distinetive emblem.

And so the batile rages on the produc-
tion front, with millions of workers striv-
ing to hasten the day of victory by provid-
ing their own answers to each individual's
problem, which in brief is this: “How can
I do my job faster and better, and thus help
defeat my country’s enemies?”

POPULAR MECHANICS



Drafting Our Forests
{Continuved from page 13)

Cellulose and lignin are what wood is made
of. The first plastic was celluloid. New
plastics are made from lignin. Your tele-
phone’s instrument ecase, the “plastic”
hardware performing a dozen duties in
your house, probably started as sawdust.

This utilization of sawdust and wood
waste is another example of conservation
activity on the part of the timber industry.
The other involves planned harvesting for
continuous forest growth and tree planting
projects. Hundreds of thousands of acres
of forest land are being managed like vast
“tree farms,” where new crops are being
harvested to constantly renew this abun-
dant natural resource. Thus, ample wood
is assured as a source for chemicals, sub-
stitute for priority materials, plastics and
for other products.

Plastics and the laminated woods fill
hundreds of hardware uses. So does ordi-
nary wood., One wood-frame window de-
signed to overcome war shortages reduces
the amount of metal in a unit from 20
pounds to 13 ounces. The pulleys are made
from the wood that goes inte bowling balls.
The weatherstrip is of maple. Even hard
maple hinges are on the market.

Rock maple serves as machine bearings.
They actually outwear metal bearings in
many cases, where speed, load, or high
temperatures make graphited bronze or
steel bearings unnecessary.

Shoes are made on hardwood lasts. Last
manufacturers are alse making hardwood
shoe soles, One, for women's shoes, is made
of two parts, hinged together with leather
at the ball of the foot for flexibility. Leath-
er plugs inserted in the sole stop clatter,
increase traction. A leather heelpiece
cushions impact. Incidentally, if your rub-
ber heels are new they probably have wood
coTes,

Even bark has come to the rescue of war-
rationed needs. A Boston manufacturer
has brought out a mattress stuffed with
sequoia felt. The sequoia is the redwood
tree of California, and sequoia felt is made
from its bark. This material has been used
for insulation and for making clothing,
especially rugged sports clothes. Other
wood wools, like halsam, are used for cush-
ioning and insulation in construction. Sci-

{Continued to page 178)
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Proper Use...Proper Care...
Proper Selection

Saves time—saves materials—saves files

® This is a war in which conservation, as well as
production, is important. It applies to tools as well
as to materials and products, The improper use, care
and selection of files is particularly wasteful. No me-
chanic can consider himself at the peak of efficiency
without a thorough mastery of the “art of filing.™

® Besides the elementary rules below, Nicholson
literature contains many suggestions that will im-
prove the worker's skill, save his time, increase his
production, conserve materials, reduce work spoilage
—and make files themselves last longer.

FREEI *'4 File for Every Porposs''—an Interasting 1l
® |ustrated 28-page book on files and how to get
the most out of them. Alwo free Technicol Bulletins on Special
Purpose Files for: Stainless Steal, Aluminum, Bram, Lead,
Flastics, Die and Foundry Castings, Die Making, Lathe filing
and Shear Tooth filing. Mame ones wanted.

Mill-supply and hardware houses sell the world-famous
Hichalson and Black Diamond Fila brands.

NICHOLSON FILE CO., Providence, R. L, U. 5. A
» {Alse Canadion Plani, Pori Hopo, Ont.) o

" “DO” and “DON'T”

® Use The right file for

the job.

® Don't Mear" into the

work with oo much

pressure on the forward

stroke,

& Don't "drag™ the file

back under needless

pressure.

® Don't throw files

among other tools or
- objects.

® Don't stack files

against, or lay them
top of;, onhe another.

* Keep files dey 5o rust
will not corpode their
cutting edges.

® Keep files clean of fil-
ings. After every few
strokes, tap file on
wooden object to loosen
chips. Brush file fre-
quently with file brush
or card; and always ba-
fore putting file away.

NICHOLSON

oL
FOR EVERY % _5g

FILES

PURPOSE 2(.s5.A.F
MADE U5 A,

177



Quisken, catll /

All kindg of shog joebi om eopier, guicker when you have
MASTER “Sireomline™, the &° sleel fapa ruls thal mokes all
megLring o one-hansd job.

Youll wis this tuls for
inticls and oukide mEod
uremeni = a3 mside col
ipery—os cxtiide calipars
= qugl lika thies tonls in
oain, Levelook halds tope
while you read bath inssde and cetiide measwresents direst at marks on cose
= he addag of aubifreiling,

Tou'll sove money hoo = becouse eaclusive blode replocesent fecture mokes
thiz fingr rule last feice o long o offers, Treat yourse® ho this predsion ool
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HULL STREAMLINE EUMFASSE (o q‘.l

are serving a vital function on the T,
Army's motor vehicles. .. relinble guides l{.lr
any movements., War needs have stopped
manufncture for civilian car owners, al-
though some dealers still have a few in stock.
HULL MANUFACTURING CO.
P. 0. BOX 248-D1 W,
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entists have found a way to claim the cork
in Douglas fir bark.

Wood turning has returned to its own
with many refinements. Gifts of wooden-
ware will be increasingly popular, partic-
ularly when they are the handicraft of the
giver., Lack of metal for jewelry has made
wood as popular a material of adornmen?
as its polished grained beauty deserves.

Cradles traditionally have been made of
wood. So, now, are perambulators, baby
walkers, and scooters. With metal no long-
er available for re-enforced concrete burial
vaults or for steel caskets, these are being
built of white cak and cypress. These and
other woods buried in the earth for a hun-
dred vears or more have been found as
good as new. A recent hardware exhibition
included lawn sprinklers, shoe trees, salt
and pepper shakers, coat hangers (includ-
ing the hooks), “smokodors”—those knee-
high ash trays—and electrie fan blades all
made of wood.

Fan blades for cooling towers and ex-
haust installations in factories are made of
resin-bonded laminated wood. These
blades are four-and-one-half feet long and
weigh only 25 pounds. Their surfaces,
fashioned according to mathematical for-
mula, assure ease in starting and reduce
friction.

This review of products could continue
almost indefinitely. Wood in new forms—
chemically treated, cooked, molded under
pressure—permits almost anything to be
made of wood that can be made from any
other material.

This versatility in use is matched by the
abundance of supply. Here's an indication
of how plentiful America’s timber reserve
is: Our forests are growing annually at a
rate which would make it possible to build
2,665,000 new five-story homes each year
from new growth alone. This is due to in-
creasingly effective protection from fire,
the natural growth and reproductive qual-
ities of trees, and industry’s increasing at-
tention to forest management practices.

Home building is now deferred to the
war effort, but much of the world will have
to be rebuilt after the war., That means
America will be called upon to supply the
shattered nations of Europe. Here at home,
also, there will be a giant job of providing
new housing.

The outstanding construction develop-

POPULAR MECHANICS



ment in wood use caused by the war is ils
rediscovery by engineers and architects as
material both for durable massive econ-
struction and demountable prefabricated
buildings. Plywood is the backbone of
prefabricated housing,

Two engineering developments have
made possible all-wood construction of the
most massive buildings—factories, ware-
houses, hangars, great halls. One develop-
ment is the fabrication of great trusses and
girders of laminated wood. This is plywood
technique raised to gigantism. The other
is development of small metal timber con-
nectors which make it possible to join solid
beams so that joints are as strong as the
individual timbers. Spans of 200 feet are
made possible.

One of the country's largest and oldest
makers of iron and steel pipe, culverts, and
other drainage products, has turned to
wood. A wood pipe water system for a
typical 35,000-man army cantonment can
save 9,193,600 pounds of steel and almost
a guarter of a million dollars.

Designers of modern furniture use wood
in all its phases: solid wood, plywood, and
plastics. One clock manufacturer who for-
merly cased his product in metal, uses
compressed wood ecellulose fiber—the same
fiber from which paper is made. This re-
placez brass, aluminum, phosphor bronze,
and steel formerly used in metal cases and
aids the transportation problem by reduc-
ing shipping weight 471% percent.

All of wood’s old uses as well as the new,
and many more still unborn in the research
laboratories, can continue forever. The
forest, unlike the minerals and coal and
petroleum deposits, can be made inex-
haustible under the type of management
which the forest industries are furthering.

“Hr:)me” Chemist Can Make Dye

With Sassafrag_g_;rxd? %m:{p:;)nllg 2

Natural dye from rodt Hark
fras tree is extracted with a simple &
economical process discovered by
thur C, Shead of the University of Okla-

-t6ma. Residue from the distillation of sas-
safras oil is put into a solution of ordinary
household ammonia, the dye extracted
by the ammonia's action and then precipi-
tated with acid. Colors obtained from the
dye are tan, darker shades of brown and a
close resemblance to pearl gray. =

e e g W T A iy _,r-' 4
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3-Volume Set for

UNDERSTAND

h

SEEING is believing] That's why
I want you to look over this big,
new, amazing J-volnme Reference
Set on Practical Electricityl Pres
pared by experts—pncked with 43
vears of expérience—yvet written in
plain, um.f:rntnnd.ailﬂe language
that helpa YOU earn more money!

FOR THE “BEGINNER” OR
“OLD TIMER"

Covers everything clectrical, from
simple wiring to D.C. and A.C.,
Armature Winding, Electronies,
Power Plant Work, Answers all vour
electrical problems gquickly,
clearly, completely.

USED BY HUNDREDS IN
THEIR DAILY WORK

Electricinns, maintenance men, aiy
cadets, radio men, turn to this great
act for practical help on the job op
to Turther their knowledge of Elec-
tricity. RigBi x 11 inch pages. hand-
soasely bound inred and gold leatherette.
A set you'll be proud to own and use.

FREE WITH BOOKS

Send now for these books and I'H
inclode certificats entliling vou to 1
year'sa FREE Techndeal Service by the

7 Day FREE TRIAL

-Cosis You NOTHING fo
Examine This New Amazin

I
——
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Every field of Elec-
tricity
tully illustrated. Each
lllhicr:_]naoxmwmu
ean quickly locate it
Includes:

HUNDREDS OF
SUBJECTS
HUNDREDS OF
PICTURES

cxplained and

Hadio-Televislon
Refrigeratlon
Alr Conditioning
Autoe Electricity
Electric Signs

Coyne Stoft of Instructors — per- Talking Plctures
wsannl advice by mall on any electrical Digsel Engines
subijeci. CTlip couponl

L] L 1 7] -

- - = -
H. C. LEWIS, Pres,, Dopt, 13-E7

I COYME ELEGI"HI.L!!_'LL %CHWL :

1 500 5. Pauling 5t., Chicago, T1L 1

1 Sond me the big 3volume Coyne Fleetrical i

1 and Radio Reference Encyclopedia, postpaid. 1
g Within 7 days after recelving the mla. 171§

lq.'llihl.‘r retsm them or send you 83 and §3 o [ ]

I month until advertised price of 512,00 is paid. ]

1
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HOW TO GET TH’E.MO'ST
OUT OF YOUR LATHES

Mo. 3 in o series of suggestions mode by the South Bend
Lathe Works in the interest of more efficient war production

Keep Your
Lathes Level

The leveling of a lathe can either
perpetuate or destroy the best crafts-
manship of the machine tool builder
A lathe that is not kept perfectly level
cannot turn owt the precision work
for which it was built,

The lathe bed is comparable to a
toolmaker’s surface plate. Upon it rest
the headstock, carriage and tailstock.
Therefore, any twisting of the lathe
bed will throw the headstock, tail-
stock and carriage out of alignment.
This will cause the lathe to turm or
bore a taper instead of taking a
straight cut. It will also cause the
alignment of the tailstock center
point to shift as the tailstock is moved
along the lathe bed, necessitating con-
stant readjustment of the tailstock
top Set-over.

Check Leveling Frequently

The major cause of distortion in
lathe beds is the settling of the foor
supporting the lathe. This is most
commonly encountered in buildings
that do not have solid foundations or
that have wooden floors or columns,
There are numerous other conditions
which can cause this, such as the
shifting of loads on the floor, swelling
of wood flooring, deterioration of
wooden shims, -and atmospheric
changes. For these reasons, every
lathe should be checked periodically
to see that it is level.

How to Level a Lathe

The first requisite for aceurate
leveling is a precision level at least
12" long. One that is sufficiently sen-
sitive to show a distinct movement of
the bubble when a .003" shim is
placed under one end of it. A car-
penter’s level, a combination square
level, or an ordinary machinist's level
cannot be used because they are not
sufficiently sensitive,

The leveling of the lathe is tested

by placing the level squarely across
the lathe bed, immediately in front of
the headstock, and also at the ex-
treme right end of the bed. On lathes
having long beds, tests should also
be made at one or more intermediate
positions. Be sure that the ways are
wiped perfectly clean of all chips or
dirt before using the level.

Metal shimz should be used under
the lathe at the points indicated by
the level as being low. Some lathes
are equipped with leveling screws
making it unnecessary to use shims,

After all adjustments have been
made, bolt the lathe securely to the
floor and repeat the lests lo make
sure that tightening the leg bolts has
not affected the leveling of the lathe.

Alignment Test

A zimple alignment test can be
used to check the leveling of a lathe.

Place a bar of steel, one inch or

larger in diameter, in the chuck and
machine two collars of equal diame-
ter three or four inches apart. Then,
take a very light finishing cut across
both collars without changing the
setting of the cutter bit. Measure
both collars with a micrometer, If the
collars are not the same diameter, it
i5 an indication that the lathe s not
level. Adjust the leveling until, when
a cut is taken, both collars are turned
the same diameter.

Write for Bulletin H3

Bulletin H3 giving more detailed
information on the installation and
leveling of lathes will be supplied on
request. Also reprints of this and
other* advertisements and bulletins
in this series. State quantity.

*4d, No, 1, "Keep Your Lathe Clean™
Bulletin H1, “Keep Your Lathe Clean®

Ad. No. 2, “Oiling the Lathe"
Bulletin H2, “Oiling the Lathe™

SOUTH BEND LATHE WORKS

Sovth Bend, Ind, U. 5 A. .

Lathe Builders for 346 Years

FRIMTED BY POPULAR MECHANMICS COMPANY, CHICAGD, ILL., U. 8. A.
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MODERN SHOP PRACTICE

PRACTICAL INSIDE INFORMATION
For Every Machinist, Toolmaker, Engi-
neer, Machine Operator, Mechanical
Draughtsman, Metal Worker, Mechan-
ic or Student. This 1600 Page Handy
Book Covers Modern Machine Shop
Practice in All Its Branches,

A COMPLETE INSTRUCTOR WITH

: READY REFERENCE INDEX

== § New from Cover to Cover. Tells How to
P : # Operate and Set Up Lathes, Screw &

Milling Machines, Shapers, Drill Presses
& All Other Machine Tools.

S PRACTICAL BOOKS IN ONE!
60 FULLY ILLUSTRATED CHAPTERS
- ———=PM Covering: 1—Modern Machine Shop
A = iy = Practice. 2—Blue Print Reading and
_ : = - K - How to Draw. 3—Caleulations & Mathe-

I o PAGES

matics for Machinists. 4—Shop Physics,
5—How to Use the Slide Rule.

FULLY ILLUSTRATED

A SHOP COMPANION THAT ANSWERS YOUR QUESTIONS

~..ASK TO SEE IT!.
Easy to read and understand—{flexible covers—Handy

| THED.AUDEL & CO., #9West 23rd St., New York
e A e | EEARESMACINETS & Fooluak
Blze 0 X Xi—a erence answera jour . o v i
questions accurately. I E:If It D.Khli;rlll remit if‘ilge‘iwdm-:ﬂnnd i’tE

AVDELS

70 CET THIS ASSISTANCE FOR S mmgtm -
YOURSELF SIMPLY FILL IN AND PAY I | s
MAIL COUPON TODAY onty Mwmo. j =

THEO. AUDEL & CO.,49 W. 23rd St., NewYork | Retecence M.




takes
practice and
teamwork in

SPLIT-
SECOND
TIME

® Not only those men
training to man the
hombers but all of us
are working in split-
second time today. Smoking more, too, most of us. And when it

comes to crowding more pleasure into cach smoking moment, With men

well, ask those "9 musketeers” plotting their night training Tushe Avoy=tn the Novy
flight (above, right). You ber it's Camels—they're the favorite =i VB
cigarerte with men in all the services.® 1B:1H8 SOnR Siare =

: : L THE FAVORITE IS CAMEL
And—Camel's the cigarette you find so regularly with the Ry e

skilled artisans who "keep 'em flying™...like Charlotte Thon i Post Exclanyes. Sales Coni-
{below), "Camels suit me to a 'T," " she says. And that's a lan- missaries, Ship’s Service Stores,
guage any smoker will understand (see "T-Zone" below, right). Shig's. Seapes, ehd. ‘Cantpeve.)

CAMELS
SUIT METD A'
THEY'RE EASY ON MY
HEOAT — AND
THEY ALWAYS

The T Zone

where
cigarettes
are judged
The *T=ZOMNE* = Taste and Throat—is the

\ proving ground for cigareties, Oaly your
| taste and throat can decide which cgarette

rastes best (o vou .. .cand bhow it affects your
throat. For your taste and throat are abao-
Tutely individual to yon. Based on the experi-

ence of millions of smokers, we believe
\ Camels will suit your “T=ZONE* 0 o “T."
1

AMEL

. T. Rtesmolds Tohaceo Company, Winston-Salem, K. C,

WHEM YOU'RE MAKING fighting maps, you're
working on split-second time, Charlotte Thon,
q.':.j.rl':_lj:r,lph.ur, smokes Camels. All over the map
it's the same — wherever you find men and
women fighting for Uncle Sam=—you find Camels.




