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REAT masses of heavy armament are now
helping to write the prologue to victory.

Fisher Body has produced its share of this
armament — tanks, anti-aireraft guns, gun-
breech housings, fighting planes, bombers
and delicate flying instruments.

To do this we had to disregard the normal
limits of our business, and build products
entirely new to us. We had to explore tech-
nical fields foreign to us. We had to enlarge
our plant facilities.

Looking back on those hectic days and
nights of conversion, we realize that an un-
derstanding of true craftsmanship proved

DIV 1 SI1O0ON O F

GENTEMRAL

to be, literally, a lifesaver. Precision work
on armament came easily to precision work-
men. Long-acquired skills and erafts met
demands for the most extreme accuracy.

And an important reason why Fisher Body
has yet to fail at a war job is because crafts.
manship has never yet failed us.
Every Sunday Afternoon
GENERAL MOTORS SYMPHONY OF THE AIR
2 NBC Network
T e

MOTOR RS



MEET YOUR NEW NEIGHBOR...

Mo longer strangers are the people opposite us on a world
steadily prowing smaller. The ways of life in all parts of the
world will be as familiar as those of your next door neighbor.

There is no doubting the importance of short wave radio in |
the postwar world . . . important in bringing about 2 better under-
standing berween nations—aiding the progress of civilization
and bringing to all peoples the good things in life.

Look te Hallicrafters, when the war is won, for the results of
more than fifty million dollars worth of war research and de-
velopments in Radio.

hallicrafters ranio

This One

“”‘""‘”“ LN
R J

HBH-J1

For ten years Hallicrafters has been
the radioman’s radis. Adk any elec-
tronic  technician anywhere in the
world . . . yes, poarticularly ask an
enemy rodic expert , , . which re-
coiver brings the world logether. THE
HALLICRAFTERS CO., MAMNUFAC-
TURERS OF RADID AND ELECTRONIC
EQUIPMENT, CHICAGOD 14, U. 5. A,

BUY A WAR BOND TODAY!?
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... COUNT ON DEPENDABLE

CHAMPION SPARK PLUGS

The American people will always give
an overwhelming vote of confidence
to that which they know they can de-
pend upon. That's why more motorists
prefer Champions to any other spark

plug—why more Championsare

The Champion Spark Plugs in service
with our armed forces in the air, on
land and sea and on the home front
are piling up increasing evidence
that Champion dependability really

means something and is some-

in daily use, than any other. W thing you can count upon. ﬂTsz:m

=KEEP SPARK

LET'S ALL BACK THE ATTACK—BUY WAR BONDS PLWGS CIEAN
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NE of the sportiest fishing IN THIS ISSUE

grounds off Long Island’s tip Torpedo Cowboys - - - - - - 1

is closed to the millionaire anglers 2 .

just TIOWT, It is_ a 1'varﬁ1fle hunt_‘i_‘ng Parlﬂr CEIS Wldl wmgﬁ L L - e B
ground for tin fish. The torpedoes Revolution on Rails . = = » = 18
ﬂ]ﬂ.t are Si.nk.lng Jﬂpﬂn’E fleet get F- Aid f I_,Cl' m ) 28
their start here in a testing ground, 1rst or st Plyers - - - - -

where Navy inspectors peering The Iron Cavalry - - - - - - 33

through plasszes watch the course .
of each $10,000 tin fish as it makes Metal Powders SPEE’d V-Day * 40

its trial run from a tube or its sim- T]:IE:Y Get There First - - - - - 44

ulated drop from a torpedo plane. : . s e .
Speedboats rush to retrieve each Rnughnders of the DEEP gg

torpedo, guided sometimes by ob- | The World’s Biggest Business

fswa‘éinn planes. Read a&ﬂqut ;111118 | They Make Tomorrow’s Planes Tnday 65
rpedo proving ground in the |

August feature, “Torture Tests Silver GGE? to Work - - - - - 72
for Tin Fish.” Featherweights on Wheels - - - 76

Heroes of the “Hump” - - - - 82
Where-to-Buy-It Index—Page 8A

“Going Up!”’
AIE FORCE mechanics in Alas-

ka =zometimes harness three || ——

gasoline-fired air heaters in tan- L R X

dem to produce enough warm air The -E"}['I.Elp{'. of T hmgs to Come

to start an airplane engine suffer- '

ing from the arctie chill. But it's WHEN the tremendous pent-up desire for new homes

hot in Alaska compared with the and new automobiles, television and helicopters and

cold room in Douglas Aireraft's just plain electrie irons is loosed by the hoped-for Armis-

laboratory, where the thermom- tice whistles, what will American industry have to offer?

eter may hit 130 below zero in a  Probably very little, at the moment. But the designs are

test of men and instruments for on the drawing boards—and some of them you will see

service at 50,000 feet up. What in an eight-page feature next month: “The Shape of

goes on in the cold capsule is re- Things to Come.” The story tells of a molded bathroom-

lated in an article next month. and-kitchen unit, functionally designed, ready to plug
2 into foundation outlets; cordless electric irons, automatic

Air Made to Order machines that drive drudgery from the home.

JMAGINE a cool, brisk day in Fire From the Sky
the New Guinea jungle or a )

smokeless day in Pittsburgh. It's AERI.AL photographs by the “rec” pilots who follow
not impossible. Postwar tourists the bomber fleets show acres of roofless buildings in
may put up in comfortable air- Berlin. Incendiaries had done an efficient job. An August
conditioned inns on South Pacific  article tells of one raid in which close to 350,000 fire bombs
isles, electrostatic air cleaners were dropped on the Nazi capital—incendiaries formed
may eliminate smoke in our steel 98 percent of the entire bomb load. Qur experts say their
cities, and, says an article in the new “matchsticks,” defying all extinguishing agents, are
August issue, there's a promise of more effective than two-ton. blockbusters for destroying
dustfree comfort for your home. enemy arms factories.

A
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| T/ E HOW.no WHY o+

USE OF WILLIAMS’
THREADING TOOL HOLDERS

'

Thread cutting in the engine lathe is one of
the most exacting lathe operations, and one
which requires a thorough knowledge of
change gear principles and procedure. How-
ever, the accuracy and quality of the final
“job depends upon the cutting tool itself.
An explanation of the proper application
of two types of Williams' Threading Tool

Holders follows:

EXTERMNAL THREADING
WITH WILLIAMS" LOCKABLE
SPRING-HEAD HOLDER

Made in 3 sizes for catters 1/4",5/16" and 3/8" square.

This tool is designed for both fine and coarse thread-
ing. Its Spring Head is equipped with a Locking Nut
which pr{‘nrfdm the rigitl hai:king n’:.quinbd for I.'Lenry
cuts; when loosened, the Holder becomes a Spring
Tool for finishing work. Finished High Specd Steel
cutters are furnished with this tool having each end
ground to a *V™ point forming an angle of 60°,

To set the Tool, first adjust the cutter so that only
the ground portion projects beyond the holder. Now
set the Holder in the Tool Post, m]ju.ulil:lg the cutter

\WILLIAM
oROP-FORGED Toors

Application of Thread-
ing Tool. Conter Caga
must ba held parallel 1o
the mackine bed ways

when setting tool

point vertically to

exact center of the

work., Then place a

Center Gage with ita

back edge in contact

with the work, or the Tailstock Spindle, and adjust
the Tool horizontally by fitting the cutter point ex-
actly into the 60° angle notch in the front edge of
the Center Gage. (see illustration). Tighten the Tool
Posat Screw, using caution not to change position of
the Holder. Apply cutting oil to the work generously
when threading steel.

EXTERMAL THREADING

WITH WILLIAMS' FORMED=
CUTTER HOLDER

Made in 4 sizes, with formed cutters 5/16" 10 5/8" thick.

The High Speed Steel Formed Cutter with which this
tool is equipped is ground to an included angle of 60°
and is backed off for correct clearance. In regrinding,
the top edge only is ground, thus assuring a point of
proper form and angle as originally supplied,
Procedure in setting this tool is the same as explained
for the Spring Head Tool. Inadjusting height of Tool
80 23 to center on the work, do not use the Stop Screw
on the side of Holder. This adjustment is used to
compensate for metal removed from the cntting point
in regrinding. The ]

top surface of eut- [‘Mm*ﬂ';g!um*_frﬂr

ting point must al- (L1 aimars womacrne
waya be horizontal % o=
when threading. (see
ﬂlu.slmﬂ-cn}. .

12 Tool Holder Data Sheets (punched for 3-ring binder)
and a list of our cump]l:h: Data Sheet series. Mail to
above address, Dept. PM-T.

J. H. WILLIAMS & CO., BUFFALO 7, N. Y.
. FRE E DATA ON USE OF SHOP AND HAND TOOLS

Your name and address in the margin below will bring
SHEETS
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Handie-lalkie 51gnals
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HANDIE-TALKIE 15

ANOTHER MOTOROLA RADIO FIRST!

If there is glory atall in war, «lf of it goes
without question to the men who do
the iighting. We who on the pro-
duction front turn out the weap-
ons for Victory find ample satis-
faction in the knowledge that our product
delivers when needed.
Our fighting men feel stronger and
safer because of the Handie-Talkie...
the "house telephone” of the infantry
company. With it, our side knows where
the enemy is and what he's doing. This
knowledge is often the margin of Vic-
tory—and Victory is our goal!
The Handie-Talkie is a battery pow-
ered radio receiver and transmitter no
larger than a cracker box. The operator
talks, giving information, and listens,
receiving instructions. Officers and men
in the infantry call it the "fightingest"
radio set in the army! The "Handie-
Talkie" was pioneered and developed
exclusively by Motorola Electronics En-
gineers. Itis a Motorola habir to be first!

GALVIN "cticcs ™

Matarala E J-'S'H‘-I'ﬂ. i o
were famous in peaces
timee for vadio that de-
livered peak perform-
ance will have pleasant
suerprises for your i Mo-
tavola Past-War Radia
Sfor Hate and Car,

Fj"ﬁyﬂ.ﬁ‘ “E@Mﬁ

TIEE R Inln-lqriti-i-

T TELL
e

*,
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The World’s Most Precious Cargo

No gold-laden galleon ever carried a cargo half so precious as that of the Navy's sturdy
LCI (L) Landing Craft. For theirs is the task of transporting to the invasion beachheads
the cream of American manhood . . . our sons, brothers and husbands whose coura-
geous efforts are clearing the paths to Tokyo and Berlin. ¥ Defoe men and women
are pucting their hearts as well as their brains and brawn into these invasion vessels,
Yes, and a full measure of patriotic devotion, too, plus the engineering skill and experienced
craftsmanship traditional in shipbuilding. ¥r Today, Defoe’s job is to build sturdy,
dependable fighting ships of the Navy. Bur tomorrow, these same skills and abilities will
be devoted to building just as fine products, at low cost, for peacetime America. Whatever

Defoe creates then will reflect the same pride we take in our work these crucial days.

DEFOE SHIFBUILDING i% CITY, MICHIGAN

Fowr White Ster Renewnl Citati
L dmtat'- the Nowv 'Eﬂ-'pdum
won by Defoe workers,

INVEST IN INVASION | ¢
—BUY WAR BONDS

SHIFS FOR VICTORY
SERVANTS FOR PEACE
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To Junior Executfives. ..
and Department Manag

Are YOU stuck
on a #

Job Plateau?

ers.:

ists, men who know one
job or department well.
That's probably where
you shone—and are still
shining. You are prob-

? ment.
@
call for

ments,

| AHE You like millions of other
' good men in business?
Did you move along reasonably
well until you reached your present
junior executive or department
manager job—and then stop? Have
you watched other men move by
you or come in from the outside to
the big posilions above you?

If so, probably the fault is yours,

In the lower strata of business
and industry, the call is for special-

LASALLE extension university

A Correspondence Institution
Dept. 764-BM CHICAGO 15, ILL.

PRESENT POSITION

JULY, 1044

ably good in finance,
production, law, sales,

advertising, or some other specialized depart-

But the top jobs—the general executive jobs

that and a lot more than that. They

demand a fair understanding of all depart-

their inter-relationship and their place

in the whole company scheme, They require an

and supervise the specialized experts.

If you are to move up from your
plateau, you must somehow achieve this
broader management knowledge and
ability. And vou can't get it from day-
by-day experience — that is both too
slow and mcomplete.

Fortunately, you can get it conven-
iently, economically, and quickly. Our
Business Management Train-
ing, designed for just this pur-
pose, has given this to thousands
who have thus stepped on up to
better positions and pay.

A free 48-page booklet, *“The
Modern Executive, ""describes in
detail this executive training. A
copy is waiting for your request.
Send for it today and see whether
this training may be just what
you need to get off your present
plateau.

over-all knowledge and ability to coordinate
e & o @ ® ©

* Fleose send me — frees and without
obligotion—your booklet; " The Modern
Executive.” | wont to sea whether your
Business Management Training can help
me become o more successful executive,

TA
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PYROIL COMPANY

57 Pyroil Bldg., La Crosse, Wisconsin I

i want iy car o last and run properly. Pleass tell me

. more about Pyroil amd how it can accomplish ghis for me. l

. IO, 4 a0 0 i R e s e I
I O 5t 0 0 o o I

SEAbE = o 2 0 a4 rresessrabsasnasat Faaaanran

L-----.----J

oo » This Coupon wiu bring you
vital information about an easy inex-
pensive way to add life to your car.
Pyroil, available for you at your serv-
ice station, protects your car against
corrosion, excess cylinder wear, rust.
It reduces carbon formations and frees
away gums and sludges. One pint of
Pyroil in your crankcase and one
ounce in your gas tank with every

5 gallons of gasoline does 7t/

Manofactured and Guarantesd by Pyroll Company, W. V.
Kidder, Founder, 57 Pyroll Bldg, La Crosse, Wisconsin.

GUARANTEE

ot denad
WEHCATISS
FROCEN

13 years' acceptance
by foremost author-

Al
W ‘A ities—race drivers—
explorers=—engineers.
b i
- . Keep Buying Bonds

PYROIL

Adds life to your Car

WHERE

-TO-BUYX-IT INDEX

Where no name and address appear directly nnder an fem,

the product is not believed by us io be commereiall

Callapsible robber lifeboatl ..............iiuviiniinans.

Dial counts windings of eoll

Production Instrument Co,, 710 W. Jackson Bl

Pre-flight trainer never leaves ground. .. .......
High-speed umnnnuunoz tl.l ..........

Chemieal compound wa

Eertqlen. Puwuzr ﬂa WL mln[hn Dl
lc ribbon replaces hair in weather Insiroment . ... .,...
Mid:gl. motar develops 24 hmscw“r ..... i
oii's ack-nck rockel giins. .
German “'Beeile’ tank............

Nazl mine in wooden

Excurslon haat mwrlblum'ln troop earrie

Training rifle fres

Trucks sel records for big loads. . ... ... .coonocinnoranicians
Flywond hack Id]lm for soldier......... .

Dunners gan

World's largest pin=up girl........
Spreader unif for trock
Baughman MIg. Co., 116 E, Arch St., Jerseyville, IIL

Air mechanics work

Dummies test dmrnrhu TR
ble hanling power,
Pop gun tester for flak weapon..

Tandem jeeps
Firemen ca hose
Fowd

er mix with water becomes milk.

Consolidated Bad

Whirling lower fests "chules......ccccocvancnnansmssrarinnars
Invasion stock pile...............0..
Model mile t cavalrymen

Turkish bath for bombers. .
firld machine does six m:ncutlll
Fireproal air docts for planes

Balloons lifi sunken
Radio statlon bulli |

ood. .
The flest hits the fromi llne. 4
Flane requires 17-man &

C [ I
nm:!? !;E ologTap n;
Empire Level rd.l:q

K:ui!u blade withdraws (mto hamdle, . . ..ooovoeonseeeeaoios b
Specinlty Co., 406 Temple l!ll:lt Rochester
ﬂnllnmrhln clml.l.luel:' for cooking. ..... o
5 l‘-u-nrr-nnliﬂlt on land or snow

i busier :.'ho-nh lrmlur-'pltrﬂlll bamb. . .

Film case serves
Bell & Howesll E.'n.

Insalated wall saves

E::h fiying on the

ground
mbs on figh l.:r ;l'll.n: feli l:nt l.i hntl.i-

Blapling pliers
Baosti Cao.
Im 'I:“ slants

o 's “hriefonse’™ FEA.. . ..o iiiciiaans
Cumnrm slr elears wel e'ri mask of fumes
eld hold flexible tubd

=
I'E.E I:n!il- Met,al Corp.. 31 Winthrop Av

Magnil om headban
J‘I'i]. ;-l % um Ilﬂ W, Hith Et New York City
be redioes distorbioms ... ..............cccci0iens

11!- D.Ivlslnn 91. E Gresnwlch, B. L

ools soil

| .

'I'I!I‘IHEH with !Eﬂﬂ-.“..“............“..

om_ tightrepe, .

r Cooperative, SBhawano, Wis,

T T S-S
nio troek. ... ... ......

'nJ;Il.i. :I:;'

wiood
Co., Milwnokes, Wis,

Luch.mnnt. Ave ﬂmmgu 13, Il
ll.el

with ht'l.'bnuptu' SEERESEAFAREIERER ARG

I..lkva A= ﬂ-luhe Co., 405 Tem !u Est MNew Haven 11, Conn

Mierephone conirol box with “busy signal™ light.
Executone Company, Ing,. 415 Lexington Ave., New York, M.

Craftsman and Shop Notes Index
AUTOMOTIVE

Guide for installin

Replacing walve guld

BOATS AND BOATING

Kick-katamaran ...
Caring for ooibonrd m

B LA BB R R EA R RS RA RSB B

¥ availahle

Y.

inansnsssREN

Bhelter for small chieks, . .. .....cocieianinssnansnsncsmsnnsns a8
Tether stake for I-unr:r oF 0B, . canianan

Repairing cracke

Lighiweighl beverage table
Enockdown work tab

Stralghtencr for small wire. . ... ....cciciiiiiiniannianannas
Edge- eling with a Iu.hi plane. . ..... -

Leather paddle prevents hammer marks
Non-rolling tool 'hlml es
Burning oot ax handle
Mutl.ln: nuEe t- I.Illl'l dowel hn1¢n.

Glue brushes made
Corrugated fasiener
Wrench is reol Tor
Baoli and nut poll g
Copper fube fanged
Multi-blade sorowd

grain scoop.

FURNITURE

:d | o PP
'hrn'h- line, .

with sorow,

Guide to punch haoles in leather.
Bnap ‘h’“dll of saldering IFOn. . ... ..cccvanarsmrmsnramsnsany

Fliers cut off for s

Continued to page 104
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YOUR OWN |

POST-WAR WORLD
NOW'!

AT THE drafting board you can design a re-
warding future for yourself. No one else can
do this for you — and the time to start on it is
now. When the post-war time of great oppor-
tunities arrives, it isn’t going to wait for any
one to catch up.

The man who is drafting ships, planes, tanks
and guns today is the man who will be drafting
tomorrow’s aircraft units, automobiles, build-
ings, air-conditioning systems. With the knowl-
edge he is acquiring now, he is drawing up his
personal world within the great new world.

The greater the opportunities, the fewer the
places for the untrained. The International
Correspondenee Schools make training in

drafting — and 400 other technical and busi-
ness subjects — open to all. In or out of the
Armed Forces, no matter where or how you're
situated, famous I. C. S, Courses are available
for spare-time study at low cost.

In drafting, there’s an I. C. S. Course espe-
cially designed for you whether you're a begin-
ner ambitious to qualify as a draftsman or a
draftsman who wants to become a dealgner
and to keep on moving up from there. Its
worthy of note that nearly every “big name”
American in engineering and production ac-
quired experience at the drafting board. And
that many of them started by mailing the cou-
pon you're now looking at.

INTERNATIONAL CORRESPONDENCE SCHOOLS

BOX 5494-J, SCRANTON 9, PENNA.

Without cost or obligation, please send me booklet and full particulars about the course before which T have marked X:

[ Airplane Drafting

[0 Architectural Drafting

[ Electrical Drafting

[l Mechanical Drafting

[ Sheet Metal Drafiing

[ Ship Drafting

[ Structural Drafting
Alr Conditioning and
Plumbing Schoals

[0 Alr Conditboning

0 Heating O Flumbing

O Refrigaration
O Btesm Fitting

[0 Chemistry, Annlytical
O Chamlatiry, IIulmtrhl.
o C.‘n.ornu Mifg. Iron & Steel

=]

(W] P‘u.ln and Paper Making
Civil, Architectural and
Etrumiuul Enginsering

| ] hmhlh:*tm

O Building Estimating

O Civill Fnginesring

E EGE;TM“:E a.nd [iuilliin:

ighw nieel

Bk

[] Sanitary Engineering

O Hurveying aod Mopping
Elsctrical Schoals

O Eeeirienl Enpinesring

O Power [House Eleciraan

[ Practionl Elsctricinn

O Practical Talepbony

O Telegrapk Enginssring
Internal Combustion
Enginess Sohoal

O Auto Technivias

O Avistion [ Dinsel-Elsotria

O Dissel Fngimos

[ Gisa Enginea
Machanizal Sehoaols

0 Asronnutieal Engissering

O Flighit Enginear

[ Foundey Wark

[ Heat Trestment of Matals

[] Reading Bhop Blusprints
O Sheot Muetal Worker

O &Skip Fitting

[ 8hop Practice

O Taxtile Designing
O Woolen Muonufssturing

Businsss and Acsademic

kacs Schoals
E ;’g; a‘j‘::; O Aseounting ] Advertising
[ Welding, Gas sad Elsctrio O Arithmetis [ Bookkesping
] Buslness Correspondesce
[ Elsetrogies E st B
& L ubilic Acecun

O Radio. General O City Latter Correr
O Hudio Cparating 0 Collega LaEy
[ Hadin Servicing O Caemimercisl

Rallroad Schaal [ Ceae Aceaunting

O Air Brake [0 Car Inspector [ Federsl Tax
L [osomotive Englnesss [0 First ¥ ear Collegs
[ Locomative Firaman O Foraemanakip
O Railrosd Sectina Foreman O High Soleool

Steam Englneering E Ei:fgtf:-;l‘ﬂwmﬂu

I e 1 O Motor Traffic

O Bolormaking P x
[ Combustion Enginsering O L en Clerd
0 E-["““ E::m" E&.‘ m '
E b:Fr:t'EInrhr.;n- o hﬂihﬂuﬂ I:| Stenography

O Hteam Engines
Taxtils Schoal

[0 Traffic Management
L'ln-ﬂl.l-lll S-uhnl

O Briilgs and Bldg, Foraman 0 Mold-Loft Work 0 Cotton H“nlulhrln: mﬂ-
O Bralge Engineering O Patternmaking 0O Rayen Weaving o
Name.. Age. Home Address.
Working
L] L] e e gy .10 | T — f‘ﬂlfﬁm T el L T T
ﬂmdhn rewidente aend coupom o mlnm:lwl- I"nrr howls lf." i Ld. ﬁj.vnr:ml &

Britizh rogidents send oconpon fa [. . 8
SPECIAL TUITION RATES FOR HEIHBEH'S OF THE ARMED FDFH:E

?I .hirln'mal. Londen, W. ., 2, Englond,

JULY, 1944
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Continued from page BA
HoUEIHﬂLD

Cuiilng velvel a
Datn hidden
Bolving home pcmb]'

Speciacle case as ihu ng-bag handle.
Preserving leather ey PR ey
Enby erib shaped like m baat. ...
Cleaning powder removes paint spo
I‘.rll-u:l:p-mll'rc wallpaper cleaner. .

RASEERRESS

Folding cheir converted to baby wal ] 4
Reading woiinge of overhead IAmp..........cociviioianaoaas

gl : HUNTING, (.‘ﬂHHI"IN'ﬁ AND FISHING

teh string opens tent P csnsacasamsanas askibdaan
Flles earried in hat Iml'l.di.'=
Freventing loss of teni-pale hinge p
Tent wall pegped fo small logs.....

LAWN AND GARDEN
Edger trims lawn meabl¥. ... .. ... .. o iiciananicinnanicnan
Vest-pochet summer house.............c00000000 ‘e
Heeds stored In glass Jars, ... ........
epilh gange for rolary |b]w
Lazy Susan lawn table,.

HFTAL“QRK]"\IG

Loeaiing dowel holes In foundry pattern. . ... ..o e innennesn 152
Holder for sawing small rods i,
Chisel for sheet metal........ ...

Heal frentment of shepl. . .. iiiuricisinmtrsasmsinnsrsnsnras

OFFICE
Ten made o hold extra ink.. ..
Glyeerin renews slamp pad. ...
Crochet hook opens wrappers
Emergency siamp

.
o

22

mad . s
Clip halds paper hu“t upr!rht.........-.-.--,....-....-...IH
PFHAOTOGRAPHY

Photo kinks .,
Deckle edges made with pinkin lhmi
Bupporting camers for low sh
e ting waier for washing l:rln
Colfee as sepia fonmer. . ... ... ... ... S sas
Black paint frem phonograph records, .. ..., . .cvormvmnnnras
PAINT AND PAINTING
Shellne earried in shoe-polish botile. .
Muoiile Onish produced by dipping. .
PFOWER TDDLS
Toal irues up disks in lathe
Fixture to make bushings
]!l!dlnr meial weshers nr :r.l'nﬂ.lu
n

Repalring nol ap oresf-Teed aarew
R.n'lIllﬁ .HH'D ELECTRONICS
“Don"te™ for radio sel OWREEE, ... .00 ionnrmsmsmannrsrsnnns 141
“Fockelle” rl.a.hlz I:uu blili im 1§ anlenn. . Lo 142
Plastle croec pedle ns servies tool. . ... ... innas b 1

“China"" mnrltinr g:m'ﬂ for writing service data on A
Handles for small bemech drawers from old rnnllnnlf Intu..iﬂ

Anienna window strip from copper foil bullding mat 44
I‘Ilul. light bulbk remover made from spring clolthespin. .. ... 14
l.lr dinks and tuning knobs, . ... varnpnwsresss Mk
q]d{urltrh-"prrrmtﬂ shiclds for i:n:nl:q‘ r:ntllrl].l ....... 144

ETORE AND EHOPF
0l drums moved on delachable casters,
Tin can weighis for eoal trucks, o
Thermometer shows progress of mu.‘lu
Fortable display rack for window........ sisrws ‘e
Printing rais IetterIng. .....ovvvamimreraniniararin e rangas
Delachoble shop shelf . . ... ... ciiiiiiiiaiaiitiaianician

WOODWORKING
Nall interlocks d-unr jamb ﬁlrll-
Bmooth sandin i
Culting ‘Ihru.d.l. in wmd .....

MISCELLANEQOUS
Easy way o clean & waleh, ... ..oviiiranacsnsansn senns vee OB

REemoving nails from woed irim o o gl 8 o i O
Three-cell Mashlight converted ta two,, o -
Hammer alds in wrapplng cord
Ruler carried in noltebook. .
Keys jdentified by caolor. ...
“HRaincoat™ keeps bandage dr
All-purpose wood wagom.......
Making goad concrets. . . B S T R g o A YRR T
Pusher handie for coasier wagon.
Pennanis help locale arrews.
Refinishing Iﬂ-bﬁ
Eln!runﬂ three-rail ‘Tadder. .
1 mnode wseless for ather
Drlllin..- oul tubalar riveis. .

-
£

Epring fivture steadies TABREERTE, - 1 2 s aunmsnronasroransnss: B2
Gulde nids In conpling pipe. . ... . ocvcooeeviciiiciiiae s 130
Brush for umntr;n[ shingles, . B eos Tk AT i eree-.138
Emall chains made from wire. . A o T A R 140

IMPORTANT NOTIOCE

It i= the intention of this magazine to provide its readers with
Infarmation regarding the Intest developments in the mechanical
arts, We take no responsibility as to whether the disclosures con-
tained In our articles ars coversd by patents and advies readers

© to investigate this subject before making, using, or selling any of

the products, machines, or processes described in order to aveid
possible linbility for patent Infringement.
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AUDELS AIRCRAFT WORKER..... $1

Anawers Your Cuestions on l=——Alreraft Materials, Terma, Farts
I—Blueprints, Working Drawings. 3—Mathematics, How to Fig-
ure. 4—Layoul & Hending. 5—Tools & Machines. 8—HRiveting,
Eﬁ‘ul Welding & Hints. J—TFabrication, Angles, ete, B—Assem-
Fuuellm Wing & Final—How to Uso Tools, —Tables &
Army & Navy lﬂutlm.. ate. 240 Pages Illus,

AI.II:IEI..S 'SHEETMETA
PATTERN I.A"I"DI.I'I'S

Developed by Experts for Sheet Aletal Workers, Layout Men &

Mechanies, A Fractleal Eneyelopedia in 10 Bections, size T x 1|:
x $—]11%5 Pagee—350 Layouls—1800 llluuruium 1601 Key

FI[:I-I Fully Indexed for resdy refersnce in answering your layout

problems. Covirs all phases I-ri!u[ mutnl 'um-k J.|1.r_l'|.|d.Lu' Paitern
Cuatting, Pattern Developmant

AUDELS 5HEETHETAL WDHHERE
HANDY BOOK. . e

Practieal inslde information. ]‘undmen::h af Shur. l!ntl.! 1". ork,
D88 pagea, Tlustrated. 11 sections. Clearly written, Essentlal &
important facts, figures, poloters in everyday language, Red, Index.

AUDELS WELDERS GUIDE. . .. ....

A conclse, practleal text on operation & maintenance of all welding
imachines for nll mechanles. Over 400 pages, illustrated. Covers all
methods of electrie and acetylenn weolding iocludiog alrplane work.

AUDELS ANSWERS ON
BLUE PRINT READING........ .32

For Mechanies & Dullders, Covers all tr?u of blus print resding
Including ahip & airplane. 378 pages, fully {lostratod.

AUDELS NEW MACHINIST &
TOOLMAKERS HANDY BOOK. . .54

Cavers modern tmaching shop proctice in all Ite bramches. 5 prac-
tical books in 1. New from cover to cover. Tells how to set up &
operate lathes, screw and milling machines, shapers, drill Drﬂ:,u
and a1l other machineg toals. 1800 pages, fully t]?bst:'l.tld hhox ity
x 2, Indexed. & soctions. l=—Modern Machine Bhop Pructice. 2—
Blge Print Reading & How to Draw, 3—Caleulatlons & Mathe-
matlos for Machlnists. 4—S8hop Phyales. b—How io Use ihe
Blide Rule. EEI thi.blu'l Easy lnj rend and @oderstand. A shop
st answer it |,

AUDELS MATHEMATICS &
CALCULATIONS FOR MECHANICS $2

Mathematics for home study or reference. TO0 pages, 550 illus.
Practical mathematics from beginning. Hew to figure correctly.
Easy, correct methods covering o complote roview, 1, & Indexed,

AUDELS AUTOMOBILE GUIDE... %4

A practieal quick ready reference book for auio mechanics, servies
men, operators & cwners. Explalng theory, eonsiruclion & servic-
ing of modern motor cars, trucks, buses & autn type Diesel en-
gines. 1540 poges, fully llustrated, 55 chapters. Indexed A
slandard book for mechanies. New fluld drive covered.

AUDELS DIESEL ENGINE MANUAL .52

A practieal, concise Rtreatise with guestions and answers on the

theory, opecallon afid malnilenaibes of modern diese]l englineos in=

cluding General Motors 2 eyels Diesel B84 pages, fully illus.,

I.Ivull'hl.d I:li'lu.l.lut pocket alfe. All detalls plainly brought out, this
of extremé value to engineera, operators & etudenis,

AI.IDEI.S RADIOMANS GUIDE. .. .. $4

A key to !lw'?ﬂl:!lr'nl understanding of radio ineludieg Frequency
Modulation, Television, ete., Alreraft & Marine Radio. For radio
enginesrs, servicemen, amatears. 773 paged. 400 Illustrations &
Illngmml- Photos, ﬂutlw Questions & Answers, Heference Lodes.
Authentic, clear, concise.

AUDELS HANDY BOOK OF
PRACTICAL ELECTRICITY

For malnlehafice englnes electrlelind & &1l elecirlen] workers.
1440 Pages, 2600 Illus. Covers Important eleetrlenl Information
in handy form=—Iincluding Marine Wirlng, Hadle Principles,
Walding. Indexed. A Ko Lo & practical iindersianding af electrielty.

AUDELS CARPENTERS & BUILDERS
GUIDES—4 Vols. $6

A practical lustrated trade psalstant on modern construction for
carpenters, joiners, bullders, mechanies and all woodworkers, 4
vola., 1600 |:It vg, E700 thltrli!-ml ﬂnihl-u covers. Esch volume
pru:h:r:l! slze. Ho d l:hrnlzlr £1.5

AUDELS PLUMBERS & STEAHFITTERS
GUIDES—4 Yols, ...............

A Practical Trade Assistnnt & Rendy Beference, Explains in |1Iu.|:n
language & by clear Llustrations, disgrams, charis, graphs, ple-
tures principles of modern plumbing practice iocluding Alaring
Pipe Fiitlog and Alr Comditioning. 4 Vil —I670 Pages—ifad
Deingrams, Fach Vol Porket Size, Sold Sepoarately §1. |I.i B YVal,

AUDELS WIRING DIAGRAMS. .. . .51

210 Pages. Illastrated. Gives practical facis on wirlng of eles-
trical apparatus, It sxplaing clearly in simple language how Lo wire
apparatus for practically all felds of eleciricily, Esch dizgram iz

eomplete & self-explanatory. Highly Endorsed Focket Companien,

AUDELS ELECTRONIC DEVICES. . .52
Tells Whatl Yoeu Want to Enow About Electric Eye, Ensily Under-
stond. Covers photo-electric cells & their l:]Tlir:l-iiml. Amplifiers,
llumination, frequencies, voltuge, pholocell, tules, Ohm's Law.
wiring dlagrams, eicz

AUDEL, Publishers, 49 W. 23 St., N.Y.10

JULY, 1044

AN AUDEL GUIDE IS A Gﬂﬂﬂ FRIEND!

Use the brains ond experience of others in these Guides of the
Trodes. Save time and money with right methods, short cutls,
labor saving ideas. CHECK MOW I You can look over any Audel
Guide in your home. Start the Easy Payments if satisfied.

'MAIL ORDER

[ THEO. AUDEL & CO., 49 W. 23rd St., New York 10
Please mail me for 7 days’ free examination the
I books marked (X) below. I agree to mail $1 in
I'? days on each book or set ordered, and to further
mail $1 a month on each book or set ordered until

I have paid purchase price.
| If I am not satisfied with Guides I will return them.
O Audels 'Fl.ll'l'lr% HYII'R!I.II.H.‘-‘S IHIH co MPRESEGEE H

I C Audels WELDERS G .
0 Audels BLUE rmnr numlm z
I ] Audels SHEET METAL WORKERS H

O Audels SHEET METAL PATTERN LAY O
I O Audels AIRCRAFT WORKER . .
0] Audels MATHEMATICS and CALCULATIONS

0 Audels DIESEL ENGINE MANL . ® o o Ba
0 Audels MECHANICAL Dictionary . . . . . . &,
O Auaels AUTO GUID - . & B
Audels MARINE ENGINEERS HANDY BOOK , , &
Audels SHIPFITTERS Handv Book . . . . . . 1.
Audels MARINE neers Guide s & B
Gueths MECHANICAL DRAWING GDI.IHGE -
m Mechanical DRAWING and Design s = =
MILLWRIGHTS and Mechanics Guide o lha
Audels CARPENTERS and Builders Guides (4 vols.) 6.
Audels PLUMBERS and Stea Guides (4 vols.) 6.
Audels MASOMNS and Builders Guides (4 vols.) . . 6.
Master PAINTER and DECORATOR 1.
Audels GARDENERS l; GROWERS GUIDES (4 vols.) 6.
Audels ENGINEERS Hl-whnnlu Guides
MNos. !, 3, 4,5 6,7 and B com « 1L
.I.udlll MSWErs on cal ENG HEEHIHE owe s
Audels Answers on REFRIGERAT .
Hawkins Aids to ENGINEERS EXAHIIHATI'IJH - 2
Ro MACHINIST GUIDE . . . . . B
Audels WIRING DIAGRAMS . « da
Audels Handy Book of PRACTICAL ELECTRICITY .
Audels ELECTRICAL POWER CALCULATIONS . . 2.
Hawkins ELECTRICAL Guides at 51. each . o o« IR

Audels ELECTRONIC DEVICES , . . . . . . X
Audels ELECTRIC Diﬂ‘.mnn? PO SR R T -
Audels RADIOMANS GUID L
NEW ELECTRIC LIBRARY at $1.50

Vols. 1, 11, 111, IV, ¥, VI, VII, ViIl, 01X, X, XI, XII.

000000000000 OOoOoooooooo
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Minds Eye

The Secret of
MENTAL CREATING

IF you just like to dream, read no further. There

comes a time when your fancies must be brought
into light—and stand the test of every-day, hard
realities, Are you one of the thousands—perhaps
millions—whose thoughts never get beyond the
stage of wistful wishing? Do you often come to
from a daydream with the sigh, “If only I could
bring it about—make it real?”

All things begin with thought—it is what fol-
lows that may take your life out of the class of
thase who hope and dream. Thought energy, like
anything else, can be dissipated—or it can be made
to produce actual effects. If you know how to place
your thoughts you can stimulate the creative proc-
esses within your mind—through them you can
assemble things and conditions of your world into
a happy life of accomplishment. Mental creating
does not depend upon a magical process. It con-
sists of knowing liow to marshal your thoughts into
a power that draws, compels and organizes your
experiences inte a worth-while design of living.

ACCEPT THIS 42ee BOOK

Let the Rosicrucians tell you how you may ac-
complish these things. The Rosicrucians (not a
religious ur%lanizatinn}, a world-wide philosophical
fraternity, have preserved for centuries the an-
cients’ masterful knowledge of the functioning of
the inner mind of man. They have taught men
and women how to use this knowledge to recreate
their lives, They offer you a free copy of the fas-
cinating book, “The Mastery of Life.” It tells
how you may receive this information for study
and use, Use coupon opposite.

J4e ROSICRUCIANS
(AMORC)
SAN JOSE CALIFORNIA
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Radlo Operators [helow)
find jobz in Broad-
casting Btatlons, Aviz=
tion, IPollee and Ship
Radia,

| Trained These Men

Chief Operatar
Broadeasting Station
Misftere 1 cumpleled your 18-
I ébinined r.||{I Hadio
'.LI-I: Operaiors llecnse

Frinad S i I.|.|rJ|

e i
R Mndison S Lancar, Mich:
Fgnn.

5200 a Manth In Own
Business
““For severnl yeses T have booer
in_btuslness for  mpscll meklng
pround S200 & mor T
Bias stemdily Encreased.™ Adrl (8
Jd. FHOERNER, 300 W. Texns
Ve Qookr Crvel, Texos.

ﬂD n Woek in Spare Time
riaiinad  eome Radis - sets
ey Tt Do
g how Yol o3
i for auach o soakl
Emount of mane 1 mmde SO0
in a year and a alf, and T lsbve
Ir'.ll'll" i rir Gf B 100 Wik
" JOHN JERRY
th =k, BOYVEE,

TELEVISION
ELECTRONICS
FREQUENCY MODULATION

My up-to-date Course includos traln-
ing in those now developmenis.

RADIO LESSON

T wil gond %91 & FREE Lesson, "'Cetting
Acpuninted with Reoesiver Servielng'' o
show  you how practieal g la to train  fef
Radlo in spare timo. It's & valizable Joss
B !!ll:IlI:- b= eem l-—Use it—wilkout

T Telld how “"Huperhot' Cles
vexs hintd on Beceiver Servs
linge Defocts, Repair of Lokl
speaker, 1. . Transfornser, Qang Tuns
ser, ote. Bl llhetrations.
1-|s.n-bn- lesson FHEE.—mail
Caupon NOWE

JULY, 1944

Radio Servicing (Toft).
Many N.R,I, Gradua-
atig makes 50 4 woek
runnlng {heir own full
titne Hadlo cepalr
businesses. Oiwrs
hold regular jobs,
make £, £10 o woek
EXTRA fxlng Badics
in spare tlme.
Broadeasting Slalions
(right) emiplay NI L
traimed men g% Opers
ntors, Instnllstion and
| Maintonanoe Meon and
| pay well

Here's your opportiunity to get A good job in a busy fleld with a

hright ¢ wiirne [utdral Thers 18 8 shortafe :l.lr].l:-' of t wil -

Radio T nicinng -and Opersgtops. 5o sl the Doopen fofF my '

FREE, fd=-page, llustrated book, “Win Rich Rewsrds in Radio,™ ‘ 3
.

It deseribes many fascinating types of Hudio jobs, tells how
BLEEL. Urming you &l home (0 spare timeé—>=how Fou gel practical

experience building and testing Radio: Circuits with SIX BIG J. E. SMITH

KITS OF RADIO PARTS I send] Prosidant
More Men | Troined Mow Make g
$50 a Wock Than Ever Before o

Koogilng ald Bading working 15 booming the Dadio Repslr buelness, ITE
Profts are Iurge, Afier-Uhe-wnr Beoepects are bright tea, Think of tha YOU GET 6 K
mew bootm In Has # and Bervietny tlat'a coming whon ne 'I'illlllle OF RADIO PARTS!
2ry ngaip avallahio— ety Medulstlon and Elecironles can g
e promvotod i I.hlll.u'. slorts s geatwar expandion! .F:"- the '-[_h“‘ oAl Ve
Tiroadeasting. 5t vhatlon Radie, Talice Radlo, Loudspeker Dullk this Superhoter-
Radio Manufacturing gl offer good jobe new to qoalided b aml many otlee
mes—znd i Tedds have o big baeklug of bislooes badio efrowits with
that I.-u buallt ap i W@ war, plns cpportunities te expond inte e six hig kit of
mew flelds opened by wartbme developiments. Yoo muy never see o time Radio parts 1 send
aguln when It will Be go easy 10 et & stnrt In Radio]

Mony Beginners Scon Maoke 55, S10
a Week EXTRA in Spare Time

The dar voi. esrell for oy Coorse T start sending ymi EXTRA MONEY
JOBE EHEETS that heilp show how to make EXTEA mossy Gring
Rxdiog in spare o while sCifl Teammlng. 1 send Yo BTX Blg kit ol
Radio parte, 'as part of my Codrie. Yoo LEARN Radio fundamentals
feam my  lirgtreted, sasv-to-prisp loseomi—PRACTICR  what $m)
learn by I||III]-|:|;. Feal Wadin Clpeults =FROVE what von learn by
Interesting [esls on the clreulls »oi bgild?

Find Qut What H.R.I. Can Do for You

MAIL THE COUPOX for my FREE f4-page boak 10's packed with ~Our 30th Year of
[acls—things yo C ¢ nhout opportianiti 11 Tralning Mon for
fadio SBervielng J Seccess in Radio.
ially mhout my
Klts—-Exira Hnm"y Job Bheels.. Hoo the r.u. Liia®
atel Tsew ¥ou can train st bome. Wend many letlers from mes 1 teained,
telling whal they are doing, earning. No obllpaclon.  Just MAIL
OO0 Inan |:.|1+.'Il.r|.ll.' ofF pagted oo p penny postul l==1. E. EMITH,
President; Dept. 4GP, Natiomal Radio Institute, Washington 9, D. G.

you will have valiusbis
practical czpericncoed

MR. 1. E. SMITH, President, Dept, 4GP
MATIOMAL RADIO INSTITUTE; Washington 9, D. C.
Mall me FREE, withaut chilgailon, ‘-ﬂ"‘pl.- Losson amnd B4-pagpe

book “*Win Rich Hewards In Radlo, ™ (Mo salesmon will eall, Weita
plainly. )

: Ly 1 e S S R R
(] Addreas.. .. SR SO I —
B Ciy.. b Ten ST TET A | i e gl i e | 1Y iFR g

L-------------u-------------ﬂ‘-. repm—
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I¥s YOUR future— Make the most of it!

Start now to earn
the bigger pay in
electrical repair

AS there ever such an
opportunity to get
started in electrien]l maintennnce and repair—and at top-notch
Are yon roady—with experience and ability—to cosh

wagesT
in on T Oihers nre getting just the sort of background
needede—quick] practicall—to handle the great voriety of

electricn] maintenance amd repalr work TODAY—ifrom this
wellsknown electrienl library. You can tool

THE LIBRARY OF ELECTRICAL
MAINTENANCE AND REPAIR

5 vaols., 1826 poges, 1724 Mustrations

Gives you the “know-how' to tackle any wiring or molor
job. Five books show you HOW—1io install all types of motor
and generator unbts—to inspect nnd repair molor starters and
generators—io disgnose motor and generator troubles—Atoe fig-
ure new winding for old cores—IM? and AC windingg——to test
armiatire windings——_iest igducticn motors, ate., ete One
book is full of trouble-shooting charts thht show guickly
symptoms, causes, specific remedies, etc,

Take the first step foward improving YOUR future—
Mail this coupon TODAY

Mo money down——special price—casy payments—FREE trial

S — ——— T ——— — ———— i — e — ——

Sond me for ten days' free sxamination Ih! Electrieal
tenamce  mnal Bepair  Librore.  3€ u:lsru-:u.lr.-lr will
£1.00 im 10 dnye ond $2.00 monthly until ihe prl:-e of &15.00
18 paid. If mot wanoed T will reoumn books

Mame AdAredE . .oreosrnmeesrmsmesmmorsssnsr -
Cliy amdl Stnie. .
Praltion
Wame of Colpany. .. .«.

DBB.I-‘TSMEN
- NEEDED

:

more droftsmen for the
job ean't start until plans are
drawn. Buildings, airplanes, machines,

?m.l. tnnks, bridges, oll start on the drafi=-
ing bhonrd, sn it's no wonder that every good draftsman
liag & fine joh. Yes, more draftsmen are nesded NOW. Tho
pey I good and the opportunities for advancement great.

Learn at Home in Spare Time

Degin now to turn spres hours into money, Be o deaftsman,
the connecting link between n mechanic and an engineer.
Enjoy the wonderful opportunities for promotion that exist
now, No experienoe or artistic talent is needod, You don't
have io leave your present jobwhile learning. Usespore time.,
S ) e s

American Schoal, Depl. DDBAS, Drexel Ave. at 56th 5L, Chicags 37, I

Qentlemen: Bend me FREE Infarmation covarlng spect "
Ing in subjects checked below, Mo abligation oa t‘njn-p“E s
O Dirafting and Design O Flectrical Engin&ﬂni

for Men and Woemnien |_'_| Dicsu.-l Pnjhg ng
0 Cost Accountin 3 for Mg, High School Course
O Architecture and Building Plastics
B Automotive Engineering E Mechanical En Ineoring

Business Management 0 Aviation lg

O Raflway Tralning ] hhlpbu!hﬂing

Name

Address

e = e ———
"THREE MONKEYS” Cartoon Films

“High light'* the HOME MOVIE show, Three leading charsciers
. make ‘ewch film a feature.

Fi. BMM, ;.. IIS i i s w s i om e B
:5-! wﬂ-d . 53 m N H :l:u.ll 52 uu AT
High an IEEY. . uy o 2 22L0-A i Ildm .”1 1d-K
Screen Mickey :IE-HI I Tonald Duck
tor & 1uil rening of ‘deligntiul HOME E:Ecnm..fmm "

At Your Dealers or Order Direck
For Catalog and Prices, Wrils ta—

HOLLYWOOD FILM ENTEHFHIIE!, ll'll:.
GOG0 Sunset Blvd. Dept. 115 Hallywaod 2H,

N

' AL"s enrn §2.000 to §10,000 n year.

firms need l:h+|||. e Ermin yuu’gnmuly at fiome in ppare
A. examinations or exemuilnve acooonting posithns.
iw\.rlt'm:n TnEsERsary. Per 1 trnining nrd mr BupeTTision
Flucemant oo nnd i'elp Write for frea

lllS'lllln E:ﬂ‘cmiun University, hp!. TH H, Chicago
Carrespondence Institutio

AT HOME. By our modern and ariginal sys-
tem of Instratlon Yol enn learn overy port of
DJE AT

the WATCH REPAIRING THA
HOME. I' el :I'nr it l|u,|| paving
pr|-|l1u1l l.".-r 2 ratners gfier ¢ m.lr kT
Criiat] W i ro-
Very

i inf
‘I'l'lu.nmln Sl:hnol of Watch liig img
4 E. Mason 5t., MILWAUKEE wWis.

MMER . -
it Lo
"mﬂmtr 1o gend for our free book, ‘Thoosands of cases

porrected. Eal 41 years. No hand swing or sing song.

Millard Inst. of Normal Speech, 2303 W. Wik Ave., Milwaukes, Wis.

924 PACE AUTHENTIC
FORMULARY

10,000 Fesveailas. Recipes. Trade Secrati for making modl sy
eoncivabile product. Prepared by exparts in sirmp le. nen-technical
Language. Countliri profitale business oppoetund bes. 'u':lu..bh
wafgrence For manul g tungrg o studenis.  §3.00 postpald: Caseda

$295 LA Fumde (C.0.0. srdars saigiod bor LS, daliwary p}[ ]

ﬂwlﬁu “ﬂfin Plan- M*
dad Bar £ o civilian life
ADAME RROWN BOMPANY = + o+ Dagh il v e &

Wcmdaﬂuﬁnawdaﬂna guldes your hand; corrects your writing In a
few days, IEImpruvamunt in three hours, No fnllurﬂl.. Camplete
outiine FR Write €. J, Ozment, Depl. . 2t. Louls, Mo,

DRAW CAR Tﬂﬂﬁf

BIG MONEY'

EAS5Y...PLEASANT WORKI
Let CHAS. H. KUHH, with 25 years acteal expe-
rience In drowing a duﬂf newipaper carfoon,
teach you how te creato, drow ond sell yourwork,
Complete Courss 52 complete lsizons—ons 3ent soch week, Pro-
Oy $7.50 fessional criticlsm on avery losson. Write today.

KUHN SCHOOL OF CARTOONING

420 MURPHY BUILDING Dapt. 5. [INDIANAPOLIS 4, INDIANA
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INVENTORS

NOW Is the Time to
PATENT and SELL Your Invention

Now, more than ever before, is the right time to patent your invens
tion. Why? DBecause manufacturers everywhere presently engaged
in war production are locking ahead to the futire by buving up
patent rights now, so they will have new and attractive items to make
and eell for civilian consumption as scon as the war is over, This is
what happened during and after the last war. Hence, the smart thing
for you to do is to look ahead to the future too. Protect your inven-
tion by applying for a patent now, so you will be in position to eash
in on an outright sale, or on the royalties your invention will bring.

Patent Guide Shows What To Do

Our “Patent Guide for the Inventor" answers many important
questions concerning Patents that inventors constantly ask. It tells
what facts, details, drawings, sketches, ete. are neceasary to apply
for a Patent ; how to protect your invention throogh dated and wit-
nessed disclosure; how to do this AT ONCE to safeguard your
rights ; how Patent Office Records ean be checked to determine
whether the invention is phob.p.'h]y pntcnl‘_l.hh before ﬂ“:ng fees meed
be paid; discusses costs involved and a practical way these can

paid as the application progresses. It tells how some inventors se-
cured finnneinl backing : how many simple inventions have proved
large commercial successes; how Patents sovering improvements
also can be profitably utilized and marketed; tells countless other

facts of interest.

Why You Need Expert Assistance

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

tion for the features of your invention which are Patentable. But :
these fentures must be legally and conelsely get forth in the form of Fer 50
“glaima.” This phase of the procedure is so complex that the Patent
Office advises the Inventor to engage a competent Registered Patent »
Attorney. We maintain a large staff—earefully trained registered ff.éﬂ?tfﬂﬂ'/
patent nttvﬂfrni}a'ls—-%#p:rl d_rhﬂ!rhén-—ﬂtr;.'ﬁ:nc:d t;;;nzi&.en—h :
serve you. We have been serving inventors for more years. M

OVEMENts

Take First Step Now
W vardolioea S SOOI | \RENCE A O'BRIEN

of Invention™ form which will enable you at emece to
establish the date of your invention, before you file your E’ “ARVEV B JA[DB

Patent application. This atep coats yon nothing vet may ha -

vital to your succesa. Hemomber—in Patent Matters, ACa-

TION 8 IMPORTANT. Delay can be coatly, Mail th o
pon in an envelope, or paste it on a penny pmt:;rd "NOW. | CLARENCE A. OBRIEN & HARVEY B. JACOBSOM

I

Registered Patunt Attoroeys belore the United Siates Paieal Oica
I:I.I.HEHEE l. nlsnIEH & H‘H?ET H' llcﬂﬂsnu 1:Jf'l-li Adams Building, Washingten 4, D. C. {

1 d £ s

“Warthy of your Trust™ | lnﬁ#ﬁn:’fn "':'galiﬂl;l.;r :]Eez:. Iy fﬁ:&dﬂﬂ!ﬂﬂ o] I
[ W . Registsred Paient Altaens 'ﬁﬁmﬁg"’ﬁ;tm FREE. This request v ru: ]
gi.‘. z-"w 41-G Adams Building I
F H EE Buu K Washington 4, D, €. Name E
I.ﬁ.ﬂdmu s
IMMEDIATELY MAIL COUPON TODAY! ons giate |
Lo = —« (Please write or print plainly.) —— e eod
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MEN-16:50

PREPARE FOR A GOOD WAR-TIME JOB
.«.WITH A PEACE-TIME FUTURE /

Trained Electrical men are needed now. It's not

how young ¥ou are, of how ald a'au are, The question

have i I.I the t.r-mn[mr to hol good 'WEIIvtlJJE job
insure your future after the war?

" [ ELECTRICITY

IN 12 WEEKS
ON REAL MOTORS, GENERATORS, ETC,

COVNE TRAINING Iseasy, practical. Located in Chi
of VME w‘n.-;!.m!ulmu-:. oy has behind it 44 years o
e o training successiul men. Mail conpon nmr

"Leam-hr-l]'nlng" in the Great Coyne Shops

Get ready forn bln: future the ?ulck Coyne Way—by actual
work on full-sires electric equipment, nok by cormes
spondence, Leam wiring, motora u.u"q:l.mts. switehbonrda
auto and nircrnfteleetric {tw, ete an “All-Reund Electrical
Man" =— oz big opportunities]

Start N Later

My *Pay-Tuition-after-Gradu-
ation® plan enabiea you tostort

MEN WITH F ¥YSica
DIS-.QIIIL 55
Wa nl-mit'-' r | 1 or ¥e

h a1 |
rﬁt:a:‘l‘:‘l.w&aar m]i,'l:lfm?: ;43::1!: | 3 a f

fﬂ'ﬁﬂl‘; B S
T ‘bl INDUSTRIAL
ELECTRONICS

belp vou get it
"I’uu Ihn't Meed Experience
Now Included!}

or Advanced Education!

Cwnu{eurn!n!nt ia slmplified.
) owa witl Iﬂﬂn::rnnnm
or s vun:\cci ucation owe thel
present aoc-dad.‘r-ab@ [ myv:rm
afml;b-hy-sr.ep ‘methods, ¥ou'll

boosters whensver
:lt;r ia knownl

Get My Free Book!

Let me send you my big illas-
trated book showing w I lln‘.']

saleaman wlll ciL nid
COUpoa

H. C. LEWIS, Pres.
CO‘I"H E ﬂu..

Dlwu =N ﬂk‘-'“ 12,

i §, C. LEWIS, President

1 COYNE ELECTRICAL SCHOOL

L} IIII E. Pl.'i.llJl:l.a. St.,, Dept. BA-T2, Ghl.l‘.lﬁn

] rea Book. Tell m rSP’EL‘.IAL
§ TNOUSTRIAL ELECTRONICS TRM'\H at mo extra
§ cost, and your Pay-Tuition-after-Graduation ofers i
 TRAME oo s n i R -
iurv B e A T S 5 4 e |

--h'-ﬁ----ﬂ_-----‘--------ﬂ-----‘

16A

UNDER ARREST!

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

CRIME
DETECTION

I have taught thousands of men and women this exciting,
Pmﬁmh]e. pleasant profession. Let me teach you, too,
n your own home. Prepare yourself in your lelsufe time
ta fill & responsible, steady, well-paid position in.a wvery
short time and at very small coat. What others have done,
your too, can do,

532, of All American
Identification Bureaus

Employ students or graduntes of
LA.5. This fuscinating work is casy to
learnand the training is inexpensive. You,
ton, can fit yourself te fill & responsible crime d.f_tectmn
job with good pay and steady employment. But don't delay
—get the detaila now. Let me show yon how eadfly and
completely 1 can prepare you for this fascinating work,
during spare time, in your own home. You may pay as
you learn. Write today for free Crime B

FREE! “THE BLUE BOOK OF CRIME”

It'a & theiller, Tella about some af the THEAL
ll'll.:n:nllnz arimes r'rt'r '[VFI'PE‘T'ItI.‘fI II1I‘.| huw ihey were solwed tnrawpls
the very methods now=he sure to stale age.

INSTI TI.ITE OF AI‘FLI ED SCIENCE
Dopt. 135-B, 1920 Sunnyside Ave., Chicago 40, llinais

~STATE COLLEGE
B. 5. Degree in 27 Months

Distinguiehed for technical 21§ -year courses In
Clvil, Klectrieal, Mechanical, Chemieal, Rasiio,
.ﬂ-ernnmll:ﬂ-l Enginesring; Fusiness Ademinis-

ratlon, Accounting, and Secretarizl Selenee.
MEN ﬁHD WUHEH—R ¥r. kigh schosl students with good record wd-
mittedd. . Bpeclzl Preparstory Department. Short diploma eourses (96
weeks) in Burrering, Deafting. Low tultion. Lew living costs. Cosmo-
politan student body. Glst year. Enter June, Bept., Jun., i[zrth. Catalog.

474 College Ave. Aﬂﬂﬂu INDIANA

What Every Mason Wants

We have important Masonie booksz for

Blue Lodge, Chapter, Commandery,

Scottish Rite, and Shrine.

Oar Rituals Are Used the World Over. Send for

free catnlog of books and rituals for Masons, Odd
Fellows, Knights of Pythias, Knights of Columbus, Elks, ete.
EXIRA A. COOK, Publigher, P. 0. Box TDE, PJIX, Chl-rl!n 90, NL
BTUDY AT HOME for PEREONAL 8UCCESS
aiil LARGER EARNINGES, 25 yvearscxpert instrie-

tlom—over 108,000 staudents enrolled. LL.B, Degrea

nwarded. All lﬂ:b‘:- furniehed, Epsy payments, ﬁrnd
for FEEE BOOK—"Law nd ExscutiveUgidanes.'”

AMERICAN E!TEHEIGH SGHML OF LAW
Dopt. 43-0 G4 . Chiesgo 11, 115

EARN MONE PAINTING

, PORTRAITS
= HA’! T

EHGINEERING

previpus rrn!n!nngnr talent DecEssury.

Iml 1.'|n '=|tun.rt Bystem teaches you, by mall,

Imom, Lo mnke

erac! charcoal and ol lkenesses. Detalled

."l 'E:I‘;”ém for your every step. Bend for free
1"

in 11 simple, sasy-lo=follow

STUART

121 Menument :Irﬂlr. Rm. 574, Indianapalis D, Ind,
STUDIOS, Flease send me frie book and outline of lessoni.
N ame. =
Brreet
iy, Slale
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HOWA97-Lb.WEAKLING

e WORLDS MOST PERFECTLY DEVELOPED MAN|

CHARLES,YOU POCR BOY ! YOU STAY I'M GOING TO FIND
SO THIN-AND ALWAYS TIRED ! SOME WAY TO

EET A BUILD LIKE §
THAT |

RUN ALONG KID'! WE NEED
A. HUSKY HE-MAN FOR
THIS JUB

¢R oY ! DYNAMIC TENSION
P suRE GAVE ME A REAL BUILD
4 _} FAST!rvaNEW MAN!

S0 CHARLES ATLAS SPENT
MONTH AFTER MONTH
SEARCHING FOR A WAY
TO DEVELOP HIS BODY.
AND FINALLY HE
DISCOVERED HIS
AMAZING METHOD--

DYNAMIC TENSION !-

CHARLES ATLAS WiN5 THE TITLE.
THIS CONTEST WAS r-{" ~,||:I,
FOR AMERICA'S

“MOST PERFECTLY

LY lLGFEb L

MADISON SQUARE [,pt
GARDEN,NEW YORK [-t

I Can MakeYou a New Mun,'l'oo,
In Only 15 Minutes a Day!

Vi

If you're the wiy T TTSED ta he— if you I glve vou no gadZetd or conlenpllions ta nctial photo of
are skinny and feel only half-alve—I7 "'"I'r'ﬂlrh You simpely wellize the UNDIE- the man wha holis
the botter jobs pess you bhy—if you ‘t.l LOPED mkpstle- -power in your own thae title. "I""‘
£can't make the 'grade” physically In  God-given bidy-—nimost unconscionzly n'f{l';;,ﬁ‘,“.*“‘[,
'I'_'Ibe Bﬂ‘ﬂm-—-*‘li you re nshamesd to strig every minute of tee day—wanlking, berd Man.

EEI ﬂl‘ & B'Fl!l.l—ﬁl:lﬂ I you want I over, ete,~=to BUTLED A ETH L" IIII'|
l- HE-MAN's body = then give me just VITALITY. ."|.I.I|j1'.*"':r1_|'1}— Ry Serfet,

15 Illl.!lu'h.-B & day! ] Il PROVE %ou ¢an Derancde Teasion, doés the trick!

h III:I. Il be PROUD off
*Dynanide Temsdon™ will o it for pou, FREE BOOK | CHARLES ATLAS, Dept. 86,
hnl :I"km‘ar how I changed my own Thaissands of fellvas in every braneh of

415 East 2ird St., Mew York 10, N. ¥,
I wunt ihe preof that your system of "Dysawmic

Bulld fnte such perfect proportions that the servies ns well as civilian: have oeed I
Tenpien" will belp maks s oew man of mo=give me &

FamouE st pLors i m- hua have pald my " Dynamic Tension' to change themed v
ma to for them, body won me into real HE-MEN! Head

1 title, *Waorlid's “'u Ffectly Die- what they — e how Baealihy, busky bedy Ihnd blg musscular development.
vre'? T1an.” And now Fgan m#l\g- y;u thay looked bafors and alier Berd moy e ires kool “Everlasting Weslth and Strengih.
solid, beautiful, USEFUL  muscle =—in my book—free. Telln
wherever YOU want it! oll abaut “Byscmic Tn-

R e e e P WL UL )

ar " gion,” shows actual photos
D}'l’l-ﬂ"’c‘ rﬂ‘-l'l‘"ilﬂ plil'E'! l“ of men 1've turned from uny
In only 15 mlmllaaada:r. ‘Dymamie  weaklings into Atlas -
Tenslon” oan bolge up your chest ons. And I ean do l.h-e BRI
hmn.denfzuur Dlik' iilu:-u. lﬁnuraru%\uaud Iyt
P you know this easy, NAT= swie! Address me personsd
u od _will n:'n}ne u_a New CHARLES ATLA Dept.
Man! Ih fact, T GUTARAD <E you'll 80, 1156 Easst 23rd Ht., New
mnrt.aeen:remt in the Arst 7 daysl York 10, N. Y.

Addrase. . ., .,

or YOU, Aail the uﬂ'upﬁn

ey . . ~Biage, . ki
Dmhﬂuﬂ-“lﬂml

[t - T __§F ¥ 7 ¥ ¥ ¥ 7" ¥
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Lot

- D\H& 511};“;": 5; ! ﬂli"
TenT A aune™™ \:‘:““" ﬁl:r“" pgare ™ ‘
PA 352 pLBE fnl‘,;_‘n.‘:ni ".'.::M“m
Ve APROTECT and SELL
‘ awd SN [ pgerst? :

e ‘YO"R INVENTION
A

‘“.1 gnwt o [ ;;m‘ g\ur\ﬂ ’ MﬂnERN BUSINESS WA.NTS
it LS e .’- INVENTIONS Practical and

‘ SIaTE T g gl novel inventions are in big demand today.
"— The opportunity for quick money is en-

ticing. Sales sources are many if your

. invention has merit. But, be sure—before

Vo u]ace your device in stranpe hands—

that it is fully protected. A United States

m Patent gives you this protection. The first

P step toward inventive success—always iz

—and always has been, the application for
a U/, 5. Patent. There iz no other way to
protect your invertion in accordance with
the lows of this country.

MAKE THIS RECOED NOW If vou have an in-
vention, and wish o secure it for the future, act at once. Have it
dated now and recorded in our office. We will send vou this FREE
lavention Record Form f[or the purpose. Fill out the Invention
Record Form fully deseribing the nature of your invention. Make
n sketeh of its main features. Mail it to us and we will record the
date it was received in our office. The earlier the date the better
vour chanee of combnting rival inventors who may lay elaim to
your Idea later. Don't delay a single minute in faking this im-
portant step. Your twhola future maw depend wpon it. Mail the
O Do J;!d'r our FREE Iuvention Record Blank and New FREE
Book to

HOW WE SERVE YOU AS REGISTERED
PFPATENT ATTORNEYS The U. 8. Patent Office

strongly recommends—unless the Inventor is familiar with such
matteri—that he employ the serviees of n Registered Pateont Attor-
ney in the preparation of his Patent Application. We are Regis-
fered Patent Attorneys fully qualified to represent you at the Pat-
ent Office. We have had long experience in studying hundrods of
types of inventions, This Fives us the ability to judge your inven-
tion and to describe it accurstely and convincingly in technleal
language, It gives us the perception to center arguments upon
those detnils of your invention whieh, in our judgment, will be
looked upon most favorably by the Patent Office Examiner.

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

We paint no glowing road to fortune—but if vou have an {nven-

fion ... if 0t serves o definite new need | . . if the I!rl.ib{'l:r.- aceepta if
—1Le- ecan tell you it may provide the 'ﬂ;'cunts' and benelits you are
segking,

135-I ALBEE BUILDING

WASHINGTON 5, D. C.
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One great American army is still open
for enlistments! It’s the all-important
army of frained men — whose specialized
knowledge and skill are helping to win
the war today, and will play a vital role
in the victory world of tomorrow!

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

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

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

SPECIAL TUITION RATES FOR
MEMBERS OF THE ARMED FORCES

INTERNATIONAL CORRESPONDENCE SCHOOLS

BOX 5497-J, SCRANTON 9, PENMNA,
Without cost or obligation, please send me booklet and full particulars about the course before which T have marked X:
1 Eloetrical Schooks [ Ship Dienftin Bhip Fi Buasi nd
P T g [ Eleeirioas Draftig E i Frctiy L el Rolcil
Air Conditicning [l Electrical E nﬂninl I'___ Sdmal Milil '“{vr’ﬁm ] .ﬁn_:wm.i" Advertining
Heating I Plombing m| !"'u-m: Huouse Elecirician C Tfal'-l ]hmlllmt O Arithmetie [0 Bookkeeping
U Eoirigerntbon [ Steam Fittlng [ Il}m"mcu_ui ?bl:;rlhdln L Welding, Gas and Eleciric E E_n_ ck oo
School tical Tel any Radis Schaol iminiesm Manngomant
o E;',';:,'",.;' g e e Tudegraph Engineering [ Electronies [ Fiadio, General E (C}Tyu?nd l*uhr:::‘mmm.
£ Ehnmiatry, Analytic Internal Combustion £l Radio Operating [ Coliegn Bos Carrier
[ Chemistry, Industrial Engines School L Radio Servicing B . L pepnretoey
E Chaenintry, MIg. lron & Steel [ Auta Techniclan [ Aviation Raliroad School £ Com. Aceounting
Plaatica Diesel-Eloctria [ Air Broke [] Car Toapesior O Fedoral T
O Fulp and Paper Making [ il Engines [) Gias Engines O Locomotive Engirar [ First Year Collags
Civil, Architactursl and Mechanical Schoals B it Beotie Hom [l Foremanahip
Structural Engin'g Schools [0 Asronauticnl Engioeering L i L] High Hebipal
[ Arehiteetarnl Drafting 0 Airplane Dralting Steam Englnesring Scheals [ Higher 3
[ Architactura [] Flight Engineer o ’-“’"""“‘.i"’lﬁ L1 Ilustrating
[ Bridge and Bullding Foreman [ Foundry Work [ Combustion Engincering ] Metor Tralfie
O Bridge Engineerd O Heat Treatment of Metals O Engine Hunning [ Poat Office Clerk
[ Building Eumﬂn‘ ] Industrial Design ] MWE}E“‘:":' Ll Eadlway Foatal Clerk
O Civil En [ Mochanics] Dradting = 3"“" e [ Snlesmanship (] Secretarisl
DCnnl-rnuti.:lnf nld ding [0 Mechsnical cering [ Btenm ] Heer ¥
[ Highway En [J Mald-Loft Wor Textile Schoal 0O Traffic
O Lumber Dealer [ Patternmaking [ Cotten Masulscturing
[] Banitary Enginsering o Rnnd‘.iu1 Shug Blueprinta O Rayon Weaving Language School
[ Struetural Drafting [0 Sheat Matal Drafring O Textile Disigning o miuh O French
[ SBurveying and Mapping Ll Eheet Metal Worker O Woolen Manafasturing | Engllsh
DR I et o 0 S P i i i oo v g Ao, Heme Addrees........ -
War ki
B s i ki i State, e L L P — H::r- 2
Cenadion renidents send eoupon fo Infernalional Correrpomdence Sehools Canodien, Lid., Mosfreal, Conedo.
British residents sond coupen to I C. 8., 71 Kingsway, Lenden, W. . 2, Englond.
EPECIAL TUITION RATES FOR MEMBERS OF THE ARMED FORCES

JULY, 1944 194



MEN AND WOMEN!

Hus rnur war work gwen you

doesa"t

An “"invention"

necessarily hnve to be m

complicated, technicnl maas

of machinery . . «» most in-

of an "idea® that someone

had 1o do something better,

fuster or chenpor. It's poss

sible that you've figured out

n gndget . . . or an improves

ment on o maochine . . . thot

will help someone do it

“eusier, fnater, cheaper.” Fi

\

making inventor may be that he wentahead and DID SOME-
THING ABOUT IT! Most professional inventors turn their
inventions over to a reliable Registered Patent Atio
whose trained staff is equippeddo secure o strong patent for
the inventor with the greatest possible speed and at a mini-
mum of expense. When wou hold a patent you have the
right to exclude others from making, using or selling your
one can cash in on your invention without your permission,
no manufacturer ean make money on it without buying your
patent oF paying you A satisfactory royalty unleas he wiaghes
to risk a sult in eourt. Furthermore, most manufacturers
refuse to consider an inventlon for commercinlization unlesa
the inventor has first filed for his patent. [on't let the fact
that it may be a simple invention hother you . . . remember

ventions are the oulgrowth
The only difference between you and a suceeasful, money-
invention for a peried of 17 years . . . which means that no
the paper clip, nothing but a twisted wire . . . but today,

it ia an almeat indispensable piece of office equipment.

MEARLY A HALF-CENTURY of

Patent Experience--Af your Service!

NOW is the time to use your Initlatlvel Your first
atep, which costs you nothing and doesn"t obligate
Vil . . . 18 to write TODAY , , . right now , , . for oor
iwo big books, G4 pnges of facts and information,
which tell just how to go ahoot getting o petent; how
to market it; whont kimd
of shketch or model s
nemded: how to make n
proper disclosure; 115
mechanleal movemenis;
etd. Do you wank to
cash In on your inven-
tion? It's UF TO YOUL

Evans ¢ Co|
Fherdsn, P 5;“..'

REGISTERED PATENT ATTORNEYS
MAIN OFFICE: B30-H MERLIN BLDG.
WASHINGTON &, D. C.

Plesise send me

our books, ""Pateiil Prolegtion' and

“"How to Bell an livealion" withoul eost o obligatlond I
ADDEERR. o st ‘

CITY AND STATE
------------—-J

SAVE WASTE PAPER

l'"“"".-.'

20A

INTRODUCING-New Yictory Model
e, HAHDIWELB ELECTRIC—

1 PLUGS INTO
| LIGHT SOCKET

Wi Ir-r-,- Madol mndlw:mnrrWumw i
erates fram 110 volts, A.G. of
s cumml. wapye as olher are weld-

[==iH rales 1res

r
mendous lwat o we l.11 e bald.
L & [0y welier |.1u|. uses car-

M
IHIIII, Inutl. I-l‘ll-l-tﬁ.'f S
-:.-:1 3 /3% However, dus r.n

Priosities & generoes suppl
orities |

rllll‘ltr}' aris,
Bk t‘ulll.\"l:ld anywhere Lo
Jrll: opeerate  right
oolet, You'll fnd o
IJ”\ rﬂl‘ﬁhll “Oll." nmunrl

wrr o, garoge, WOk oD, ERrARTE,
i1n s m"u n!EI.. inveniors,
A, rvnhlr Bl I'!"I.A: F" l.lr Mod .|

Wuimisers,  {armEors,
iwubd Bow.
“"n "n "unﬂ Wae'll rush one to you with rndl. et
!ﬂl.“l? Imsimacilon mnil Bl fecessary P‘ﬁ
with the exceptlon of o ar and o small iﬂ‘ﬂ Gl r-#enllnrl i
these MOSE eV 1 only a few cents

has Pl
pratkpe. Tr mot delLsisted mﬂm Vietory l-ln-d-l Handiweid o 5 days
ram receipt  and money pald for 0 will be refunded prompily.
fush your order now.

KUMFY PRODUCTS, Dept. F-202, CINCINHATI 25, OHIO

Free Book

MOUNT BIRDS, ANIMALS, FISH

g I tilerm T-n."lu hewr ko s
=a FRER EFu?n‘IEeH‘III.r L-r . | Rt l.?kl‘&
Fa. Cirsat for MKE l.r||| fil':l'i"\- .Pf.llll wﬂ
|1 mlmnf Ian uparg tims, WHITE TODAY -- N0

r': From Luoadlt contsining 100 gema pletores, Stats AGE.
MW, Schoolaf Taxidermy. Dept, I3TE, Omaha, Nek,

7 THERES

rl

AYE BURNS wil mh you [IOW 1s CREATE ORIGINAL
Ei,ul.unkﬂ. &t lnomss ghat von omey BELL! Usorss soliuiee s
7% lessoni and ever 600 lustrationd. AW lof Galdoiiacaniis

Send myms gnd zddroun for fren deiwili:
RAYE BURNS SCHOOL, Dept. M, Box 1288, CLEVELAND 3, OHID

LOW AS

§25

Correspondence Courses (n

RADIO and ELECTRICAL ENGINEERING

:I.zf"l'fln:nL ENGINEER]MNG. o :| 18]
rical fiell. Modem., Ver | T
ﬂADJD

IMEER| ME. phiilitle ek
T ¥k R0 ba e u. resd wn. Tlikhes
n_|'\|‘_|_ j ||||H oI, Lfarrml sl gD bencily .
r Tres ponies of ao aEnlngs, #ia ato.
-|,,ln-|:u1_n EMGINEER] -n._‘vl:mulhl. I'r.un-llll Shzrl Dox GB1_—P.5F
(Formerly At Lincain, Mebr.) WASMHINGT O N, B. €.

COMBINED WITH

Practical Mfﬂﬁﬂﬂfbﬁﬁiﬂ;ﬁ?ﬁé‘af

NEW 24a-1 reading coursel Now eui#“ oan learn
the speady, simplifed system of el ntion wee]
by draitsmen, sagivsers. asesuntanbs, “master mbsds™ on
ihe stign, [aafn sy way b siltiedy 4 ﬁ:urt:ﬂ [l !l.'m'-
wikfout walng old-fashmped multislicntion Inn,

umas of i‘udrhtjl “u‘.l. lightning -hur:—:ul mathod. !-.r-

! mEpr, , wnnd e
ure, mUL rJ-.. wte., oo, Largs i.ll.ul.nld wnlume urr:glru-
with answars, snlr §1 pratpail  Hatislrtion or |
Amase friegds with yoe magie-diks men .
powans.

Complels dalslly rmall caupen TODAY 1
[ s

| Melson Ca,, 321 5. Wakba

et 3602, Chicaged | [

) Ploass ssnd fres detslls shout “Short-Cwt Methematios -

l.nd Pracyieal Mecheniea Slmplided.” Mo oblsgston, ? —
1

IH-'--.,,....,.,,..,.......,......................| I _1r" n/

!ﬂill‘l'll--- . - _._g-
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WHICH OF THESE %ozt
INTERESTS # MOST?

Radio ﬂ'ptmih'li B Servicing

Diesal tﬂ‘l"“":n: Railway Trainind
Accounting & C. P- A- “'"m"g::::;ni-crins Ratrig iTl'ﬂfhrn Drafting
; joning Elactricd 1 cheat Metd
Air I:B"l'l‘“ di . racticol
& Bullding l_-uh:lh'"‘? = ding
ure Ele il
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THINK! LOOK FORWARD!
Business is making Post-war plans
Men and Women are preparing for the future

WHATARE YOU DOING ABOUT YOUR TOMORROWS?

® Today, choose the job you want—and prepare for it. Or if you are already
" engaged In the work you like best, start training now for quicker promotion,

Acquire the knowledge that will help you to get ahead faster, make more money
and have greater security.

Invest part of yvour spare time in more rapid progress. Start training now, in

spare time in your own home. Be ready to grasp your opportunity and step out
ahead of those who lack the ability you have attained.

American School, founded in 1897 as an educational institution not for profif, can
help you to reach your goal

just as it has helped others ME - STUDY TRAINING SINCE 1897
during thE! p&St fﬂrtjf—SE'VEﬂ Dfﬂ-----------------------‘
years. Give serious thought s

to the list above, Pick one ;‘ [] Take This First Easy S'EP
or more subjects that inter- S
RS oYty P CHECK, CLIP AND MAIL COUPON NOW
pon at right, add your name 3!
and address and mail it at w®
once. The school will send b A R O e e are poscot, buleti s dete
you details on its training -I-‘ : nﬁ:;ﬁ;;“tﬂ;?ﬁl‘““é; St |:nl eihis i
B coounting an rafting an Hal
plan and outline of study G | ORefrigeracion oSEA _lor Men and Women
prepared by specialists. There — | _2nd Building for Manufacturing  (JHigh School
ls no charge, no obligation, § j Sheittiomeies QERESPEE." QA Songitiaes
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so send the coupon imme- < Erincria, - CbleciEagigewing  OMechasicalBae
diately. o j [DAviatica glnphlﬂ Dirafting ETme:-klni
O OBuslness M@gament [CISheet Metal OBetter Foremianship
ORaliway Tralalong Pattern Drafting OMachine Shop
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EEEE . i i A AT b b b s e b b et N S e
Dept. GBS, Droxel at §8th Street, Chicago 87 0 cow. ... ... st . ...
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AUDELS Carpenters
and Builders Guldes
4 vols.36

Iur I’.‘llw Buildars, J
l‘rqL Eulld‘ln[ dec
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Intide Trade Information On?  Fobl below,
How to use the steed pounre—Ilow to fle and set
mawa—How 1o build fwnitore=—How 0 o= &
mitre box—How 10 wee the chalk Hne—1Tow to use
rulea and sealsa—How 1o make jointa—Carpeniers
srithmetic=—Solving measiraibon  problems—Es-
fimating sirengih of timbers—How 10 et girdera
mrd #ills=—How 16 frame houses and rools—Ilow to
ertimate costs—How to build houses, barna, gar-
sges, bungalows, ste.—Wow 1o read and draw
planr—Dmawing up epecificatione—How 1o #X
eavate—How 1o usa sertingan 12, 13 and 17 on the
oteel pquare—How to baild hoislts and scaficids—
mhylighte—How o build stairs=Hew o put on
intericr trim—How to hang doors—ow 1o lath—
Isy foors—How o paint
THEOQ. AUDEL & CO., 40 W, Zird 5i., New York Clty
Mall Awdels Carpanters snd Builders (uiies, 4 vela, on 7 days” dres triad, 17 0K

T will pemit 1 in 7 days, snd 31 mosibly ssull 36 b paid, Othorwise I will reguss

them, No obdipetion unless | am estinied.
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F’as h- Amazing Opportunities

NOW Open in these
practical money-making trades

LEARN AT HOME—IN YOUR SPARETIME

Prepare for a happy future of prosperity,
security. ..and getabig-pay job now. Fas-
ecinating, high=grade occnpation. You can
EARN WHILE YOU LEARN. Excellent
d ficld for part-time work at home.
COMPLETE COURSEinHOROLOGY
Thoroagh setf- In.ul.n.bcl.il.‘arl tram:n inAmer-
iean Bwisa watehes pecinlges=
tiond on alarm clock re ew. practicnl
LEARM-BEY-DOLN T!Ehﬂ:hnm methiod.
Lenrn QUICKLY, qﬂullﬁhﬂa n.-nri-:-u]gne:-
- - rience necessnry, Watchmaking is basie
training for aireralt instrurms -.Plel work, and other sclentifle precision joba,

Amazing LOW PRICE tMﬂHEY—HACK GUA R.AHTEE
Getinto this fast-growing feld HOW . , . big op _EDEWFIL‘IE e r.'h:-u
delay. Mall coupon balnw |:|r FREE information, Thers smob]

COMPLETE UP-TO-DATE COURSE

Howto pick locks, de-code, make master-
keys, repair, install service, ete. New, solf-
inestruction lezsona for every handy man, home=
nter, mechanic, service station op- 5
E.'h'.'m 'ware dealer, gunamith ’..-
H E-l-.'E"I" ILLUSTRATED LESSONS |/
Batisfaction guaranteed or
m-un.e Write now . . . Do obligation |
I————anmﬂs-ﬂ!nﬂc-ouandarl—-——i

NELSON CO., Dept. 8602, 321 S. Wabash Ave., Chicago 4, Il
' le-u gend me—FREY and without obligation—illustrated Soccess- ||
nmtunjifinrmtinn shont the coarse (or courses) I have g
t"-.:‘f: below. Mo salesmen will eall.

= [] Wateh and Cloek Repairing. [] Locksmithing and Key Making, I
| HAME }
= ADDRESE i
1 CITY. ETPLTE_ = |

@ THIS AD I$
ADDRESSED TO

10U!

Thot idea of yours may mean your for-
tune; den't pass it up! That new aulomo-
tive or aircraft tool or equipment may be
just what the post-wor cra wonts. Your
idea may need development; perhaps it's
ready for patenting or manufacture. It

makes no difference te this notionally-
known crgonization with emple engineer-
ing, production, financial, soles ond dis-
tribution focilities looking for ideas for
manufacture and sole in the post-war ero.
If potent on your ideca hosn't boen appliod
for, have it witnessed and then write us
about it completely or with a minimum of
detail, as you please. But whatever you do,
DO SOMETHING about that idea! Write in
contidence NOW to

P.0.B0X 217 STA.C TOLEDO, OHIO

SERVICE

REFRIGERATION westines

AND AIR CONDITIONING COURSE
Learn nt home—how to start your own repair shop on lit-
tle eapital. Mo previous experience needed, Common school
education sufficient. Splendid opportunity for older men.
Prepare now for after the war. FREE illustrated booklet.

MECHANICS TRAINING SCHODL
4701 W. Pico Dept. P-T Los Angeles 6, Calif.

CARH TN on Rig Cortoon Market. BECOME CATE-
TOHOKISTS QUICKLY with &ir NEW, Easy
METHOIL No experiones necessiry.  Preonrid b
wecesafiul cartoonista. SATINSFACTION G .ﬂ_n_.\}qy
TEED. Sample LESSON PLATE and interesting
litcrature FREE,

HATIONAL ARTISTS BUREAU

Dept A, Box 4248 DALLAS 8, TEXAS

T @h o

* %k
A L —

Tust ouk—vesy latesi ll.IMI.ﬂl:Hd wlm wray medked,
Flay sowboy mmgs the Wesbirn lrl m n few minoies
by tar, Burprise snd amese Four Tritmda, B4 I g

demard ai partino oasmpe, ;n.-up: éndfrininments, on
cha redie, e |i Clample

SEND HD M'DH E'f...,.[’, ,'1“.'.&'“‘,..

E: 51 et EXTREA
VNG |1I ok Ilia-n 2% monay

urrhu- uﬂl'\ | Nething els h 'hu_l,' Pusitive
back guaremtes. KMued erder fadap,

m
'I'l'ES'EEF:H HHGEIT ETLIIJ 05, Dapl. 157, Hulchinson, Kans.

INDIANA TECHNICAL COLLEGE

Engineering degrid In 25 manths, Aeconautleal, I:‘Mmlﬂ'l! Clvll Elee-

trical, Meehapbieal nnd Eadio Engineering, —Govt, rnnm Eround

welol courses, Prep courses, to added cost, Large Im ALFhR]l CenlET,

Fu:m Ilvluq:' expenses, Enter Sepd, 5. Dec,, March and June. Catalog.
ashington Blvd., Fort Wayne 2, Indiana,

E;GHT&RAININE technigue improved. Every-

¥ geta results now. WRITE: Dept. P-T
“USTI™ 4057 Budlong Ave., Loa Angeles 37, Calif.

rﬂtn:n- #end me your FREE Bight Chart with
nsructiana,
MNama

| Address
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Solues Your Llectrical Prollems 2uichly

Whether you are an “old timer” or a beginner in the
electrical field —YOU NEED THE COYNE ELEC-
TRICAL AND RADIO REFERENCE SET.

AUTHORITATIVE — PRACTICAL — Prepared by
experts. Used on the job by hundreds of electricians,
radio men, maintenance men, etc. EASY, COMPLETE.
Covers everything Electrical: house wiring, armature
winding, AC & DC motors, generators, Radio, Automo-
tive, Refrigeration, etc. Answers vour electrical questions
clearly and completely.

Where Will YOU Be After the War?

If vou hold a pood job now—will it still be a good job after the war?
Start preparing at once fora steady future in Electricity. Today you
may be doing just one kind of electrical work. Protect your futuire=—
learn ta handle MANY BRANCHES, Send for these big, handsome,
pay-raising books MOW.

COSTS YOU NOTHING to Examine Set! | 3 Great Extra Features... F R E E

1 wrant tosend this great Set—3 volumes, over 1200 pages and 2,000 Right now I'm including at no extra

[etiires—to your home 7 DAYS FREE, If it's not all 1 elaim, return cost: 1. Big Extra Book of 150 shop

t and vou owe me nothing—If you keep it just send 83 in 7 davs and ]"'?“"_’".11'3_' {Ef;?ﬁ;flm;;”‘?ﬂ;ﬁﬁ:cﬁ
£3 monthly until amazing low price ﬂ?l:-n:‘}' £13.95 |s pald, Or save Mlos Tulicting — ALL FREE with WITH SET
1055 by sending cash price, $12.53, Act today] Reference Setl

2 OTHER NEW COYNE BOOKS
Big Pay Fields -See Them Now!

Be a Master TROUBLE SHOOTER
—New Giant-Size COYNE MANUAL
Helpe locate troubles o0 ot Bal 02
etc, 500 eany-to-follow dia-

rame. NEW Step-by-Siep

“rouble Shooting Course.
612 i pges, A ?Erﬂ;:‘?‘lélnug

O FREE TRIAL

then eioim n:]-.j.'t 15“1"!:![]5;1"]5

; until §3.
{E i, Cash price $—you

\
Select the Books You Want to See...on

7 DAYS FREE TRIA

T SEND A PENNYI Mall coupon ?rdmhnl?gumw
ina

heyv'll come postage pald. Keep_them
, This
Batished m them ntln;;:lﬁmaﬂ e

% r, until you'
er,
I?I'::mununtodwl

Y
SEND NO MONEY 7

Iﬁe'ln Prea. Covne Electrical School
%!% aulina si;d]:;ﬂp;g‘JFR‘. IZ.';lnm:in tgj. t::lh
Zemd baoks chee or T Day Froe Examination,

L 00 i Td an
A S O TRl e pByment bl price is pud it ot
gatiafied L'll return them and owe nothing.

O Coyne Reference Set—3 Vols, and Free Extra Book $13.95
{payments) or 12,656 Caah,
] Hoﬂlﬁlmt Shooting Manuoal—1 Vol. $8.95 (payments] or

[0 Electronics—1 Vaol, $4.05 Cash—Full amount in 7 Days if
satisfied

£

Nics

For alecey;,
Fic|
ifterre : i,
1 5["‘."_’“ Prac.

L
P TUTTUTUU T I BEATEL i R
far ta pay postman when books come, check here g

L]

L}

i
D—&F?DW money back guarantee.

All Books Cuarantend by
COYME ELECTRICAL SCHOOL R rpp———————t LY LT T T LD L L DL Ll

500 %, Paulina 5k, Dpt. 04-3RG, Chicago 12
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OFFEFIS BIG MGNEY—INDEPEHDEHL’E

The restrictions on the manufacture of
electrical home appliances has greatly in-
creased the need for and earnings of skilled
home appliance repairmen. Always a good

business, today ELECTRICAL APFPLI-
ANCE REPAIRING iz one of the most
profitable occupations that the ave ge
mechanically inclined man can turn te.
many tyvpes of repairs it is usual for a
repairman to charge on the basis of 35.00
to $6.00 an hour! Work as many hours as
you wish—a home appliance repairman is
hiz own boss. Operate from yvour garage,
hasement, vacant store, etec.

NO SPECIAL SKILL NEEDED!

If you are mechanically inelined—can hold and wse
tools—you tos enn be o big money-carning home
appliance repairman. Age is no barrier—nor are
miner physien]l handieaps. Lenrn how to repair re-
frigerntors, wvaeuum cleaners, washing machines,
motors, ranges, ete., ete. Our eourse i8 written in
simple, easy to understand language, profusely il-
lustrated with drawings and photography showing
you step by step what troubles to look for and how
to repair them. Explaing and gives you a working
knowledge of electricity, welding, nickel plating, ete.
Shows you how to build power tools you may need
and how to solizit and keep business eoming to you.
Not a compliented “theory course™ but an honest to
goodnesg course written and used by repairmen the
country over. Price of coorse is so low that the sav-
ings on your own household applinnee repairs will
quickly pay for it. Prepare NOW for a real future,

Mail Coupon for
FREE LlTERATURE

CHRISTY SUPPLY CO.
2835 M. Central Ave., Dept. D-1103
Chicago 34; IMinois

Please send me all the

facts sbout America's

Fastest Growing Industry — Electrieal Applianes
Repairing.

Name.

Address. ...

City.....e. Btate..

t v e« 00 yOUr
| ragear Fuec oy | SAVE Slstrical week
' o | IR A et g i
Hﬂllﬁﬁ'lﬁlhﬂ

[ Lnu.uiu,: ettt g L Lyl
-:rp s Ir:l'l']l:wnlb- Hyrhting, AC
wlectrs

1TEH l 200 IMHH e
L | # 23T helplul illustrations

1 n 81,50 plus
i
FRED'K J. DRAKE & CO.

Depl. FW-T, G600 West Wan I-II.IFEII Bt
Chicaga, 111

Dvake books sold By all lesding hﬂhlh‘.l

AGICE LIGQUID MAKE

PHOTOS AFFEAR

"‘E.}'.'E
iy

=

L& M Mfg. Co. Dept. 353-A 220W. Bru‘uu-iill lwinlll‘ﬂ K.

ur VOICE /

Results GUARANTEED

Wr Laualil nl.rwng'thm thee vooml organs —not with sinegh
d\ wound, scientifieally mmﬂ. ||||.tn|-..|.ml “:

vnﬂl nerrlui and absalutely nllht bt mRiis-

I‘w.'Htm with resulie, Write for Bﬂu:dl KE. Sent
one under 17 years ol hnlm mignand ny nrmL

l'r.ll:l"enr WEE IH‘TITIITI. Studio 135-8, 64 E. Lake 51, Chicago, Hll.

STUDY AT HOME

With A Chartered Educational Institution
Courses in ENGINEERING: Electrical, ﬂi-rllhl!“bnn]hl, Dirafting,
Architectoral, Stoam, Asronanutieal, Radle tural, Minlsg, I6-
dustrial, Highway, Petrolenm, Marine, Chembes
Courses in MIIE.?HI'.\ SCIENCES: [‘hil.al-uB ¥ Bducal.lﬁn* Lettersi

Public Health; Medical Jlu'llnmdl-m:l' ] Bulﬂ:l#nh
Physies; Chemisiry; Geology: Pol. Ieum o} t Law
Business and Commerce; Accounting: Ma tles; tmlaldm..

Agriculture.
McKinley-Roosevelt Incorporated, 4810-UC. Shoridan Road, Chicago, 40

Ger inro rire BAKING BUSINESS gl

Hakers make good moogy ! Now Tih Industcy in wagos!

Menrly depresalop-procl. Now home stady Baking t'unrf-n

guallies you, Common schoeol educntion suMoient, 11 you're

mmbd tions weite for FRRER BOOE © tJrpe-rll.ll'-lllwlnhuklnu

Mational Baking Scheol, 1315 Michigan, Dept. J.'] -, n.h.u;.;qq
LASTIC BERING

Wartime .:|.|'-| Ilr.-.zlr rm. hirve.  prov the peacetima  possibilities of

PLASTICS. Get ready nose r-.ll TRl r.- big posiwar opportunily. Prepare

:.0'II'.I.|r for u "ll hly pald pokition in Plasilcs Isdusordal Euglhsenng.

Complete home tralning course now ovallsble, Send o and state AR,

OHIO INSTITUTE OF TECHNOLOGY, Box P-170, Greenvilie, Ohio

STAMMER?

This new 128- -PAED ook, ““Btsmmoring. Tis Camta
and Correction,”” describes H'r'llrhn:uul_ ait Method
for seloptific correction of stoimmsering mnd sut-
berl pg—sueceasfu] for 43 years, Benj. N, Bogue,
Dept. 1814, Cirele Tower, Indiamapslis 4, Ind.

REFRIGERATION

Repair and improve all refrigerators. New mamenl tells how, Chorts and
nlcturu to halp you. Price nnl,r §1.00, postpaid. Money back guaramns
Suprami Publl 328 5. Jefferson Bt., l'.!hlr..m: i, Tilinols,

: WILL YOU WEAR THIS SUIT

and Make up to $12 ina D I
"'.;?.‘*’;.’“ﬂm“:;.‘a“m“'“*“ “:n‘;nlnd ELH =

H‘l. Hlt up to 813 in .i II
ng 'm- a "l'ﬂ"
Hnlt'--mll af illﬂ i i

Send for Sa se—=FREE OF
B rumﬂ 'I':IDIT t.uhymr

mﬁm For wintrﬂahu #'ﬁ_"i#

NG €0., 500 So. ll“'llt..ml-

L

|J”
F‘?fl'-'

£0gy,
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ELECTRONICS
==
LEARN AT HOME | GET INTO ONE OF AMERICA'S

GRAND OPPORTUNITY FIELDS!

DeFOREST'S AB-C WAY | romorrow: 2y, hsin A

CRAFT adio,
) EAILROAD Radio, MARINE Radio, PO=
This messape is gddressed to vou men who are alert to botk foday’s needs and tomorrow’s LICE Radio, and other exciting branches of the

npp(nnuni.l:ir_-a. for Enod joba, good pay, and a wide variety nﬂ:l"-emp|m'm-.-.nt P-nrss.ihi.litir:! Rillion Dwollar Radio-FElectronica Indusiry sall
in the BILLION DOLLAR RADIO-ELECTRONICS INDUSTRY. Write today neeed rra{nrn'lmen. Sight and Sound Hn!_l'un
or DeFOREST'S BIG, FREE, ILLUSTRATED BOOK, “ FICTORY FOR YoL™. I’“'"'_“"'- Studies and 'I'h-:_a:_:.,-rs. “L”,':mplf'!" frained
See how you may prepare quickly, easiby—in your spare time at home—io make 'ﬂzﬂupiilﬁzziﬂa;liﬁ;fﬂ?bﬁ:Ig;‘rmnrl:h;I::‘I'ETL‘:
i h 1 k] : ; r

your start Woward an interesung and profitable Radio-Electronics fumure ing use of PUBLIC ADDRESS SYSTEMS by

Industrial Plants, Stores, Offices, Schonls, ete.—

YOU GET DeFOREST'S 3-WAY COMBINATION TRAINING— | the peacetime uses of such war-born discoveries

; E ) 5 x ot P a3 RADAR—INDUSTRIAL ELECTRONICS

a simple A-B-C course of instruction—an exclusive, 3-way combination of illusrated —all of these give you an idea of the bright

Text, Movie Training Films, and actual Shop Wark in your own home,  You learn- future of the Radio-Electronics Industry for
by=-SEEING—and prove your knowledge by DIOING.  You use (A) a genuine DeVRY men who are fraired,

Movie Frojector and instructive Traimning Films to A working knowled e of Radio=

To DAY: Electronics can help you o a

make your preparation clearer, easier.  You use (B) i T
EIGHT big Kis of “HOME LABORATORY™ I.Earﬁ-b'j’-s'ﬂﬂlng better job and a fat pay-check in Essengial

N
Nl
s _“'JU
S
=
-
el

=

Radio Parts and Assemblies for working our 133 Industries, It can pave the way toward a part=
imeresting experiments.  You get (C) 90 well-illus- FﬁSTEH . ElleH time or full-ime Radio-Eleeironics Sales and
trated Loose-Leal Lesons, prepared under the per wlth '"W uld ﬂi Service Busimess of Your Q. Or—if you are

sonal direction of Dr. Lee DeForear, ofien called

eligible for military service—it can help you
“the Father of Radie". And once vou are irained,

HnME Py toward pn:l_trr'td Military Classifications and

DeFOREST'S EXPERIENCED EMPLOYMENT \ hetier  pay. DEFOREST'S can  hel vou
SERVICE helps you make your start. IIICWI ES E‘“WHY- _easily, te prepare for many Radio-
I | lectronic opportunitics, in 2 practical, inter-

DeForest’s Training includes i i mmgw“’? 4

eForest's Tralning includes Instruction TEE COLORFUL

in MOTION PICTURE SOUND EQUIP- i DESCRIPTIVE LITERATURE
MENT, FM RADIO, and TELEVISION J ' :

" Bimply PRINT your name and ad-
dreas neatly oo the coupon below.
Mail it. Get BOTH the colorful KIT
SUPPLEMENT and our BIG illus-
trated book, “VICTORY FOR
YOU*™, Get pages of valuable in-
formation on present and future
RADIO-ELECTRONICE oppor-
tunitics. Hee how effectively
DePOREST'S can help you—in yoar
spare time at home—to make YOUR

stort toward a Radio-Elestronics
% FUTURE! -— ‘\

fad “‘ B TRAINING INC, twetso 1 i g qmﬁ_,
PERIENCE GUIDE YOU & oberoresTs TRAINING, INC, LI

[TiL it

253141 N, Ashland Ave., Dept. W, / _ . |
i .. Chicago 14, Illinois. \ g |
) > B Send me BOTH your big book, “VICTORY |
; PUT [ ] Fﬁ{t ‘i’!l}U'Lu-ud i‘wr TEEEPI'LEMEZSTR-‘IBH; 1 4
—showing how | may make my start in R %
; L ke u I‘.ELI"I'-T“UNiL‘ﬁ your A-B-C-simple Home Training Way. No costl
| IN THIS B N obligationl
PICTURE "
| . Mame_ _ Ape
Dr. Loo DPoForost %\“ “:'; t" || e it
| g ry — Visw
supnrvisod tho Education Pio- . Aoie N
hl'l:' of . nlas‘-—lm?d - Lﬁt._-.-_ o _ Bmte——
[ ; '“I”.:—‘ i1 T Training: l D Check Here, if Under 16, for Speesul Lnformation,
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BOOKS SENT FREE

N APPROVAL. Jusi mail the coupon
nnd we'll send you & complete et of Six
Big Auto Books, Z0th Editlon. Whether you

areé f maochanic or helper, expert or ap-
prentice, nute owner or driver, tale im-
medints ndvantage of this FREE EXAM-
INATION OFFER.

"MAKE GOOD MOMNEY NOW
HOLD A PERMANENT JOB
America's autos must be kept in servies,
mow and after the war., Men with “know
- = 'ﬁ'ﬁ«":‘u nm_]llnhﬂa?mmd. at IL:Iu.' p;rh Haﬂ

wi elp you get an I
CAN YoOU FIX IT? important job, or give you o chance to
Thawe woud e hociy el ru into business for yourssll now or
L A R airs ard mier. Any man who haif tries to im-
meul.qwnli- ? prove himself can lenrn auto secvicing
at and repairing by this quick relerence

TN Imum

Tar
cifidiency: Incuding % method: Lse the JIFFY INDEX to find
e oneration. ensily understood answer to any auto

Engine troubles and how  problem, These wonder hooks prepared

1o eorrect  them  well  hy eleven of America's great automobile
cov g, engineers, Many hundreds of valuable
i & ElG ‘lfﬂ:!-nl-l;!:‘ s illustrations, Send the coupon TODAY.
B0 a i A year's consulting privileges with
E‘,'”“““’ i i | our engineers now glven with
iesel emgsmes. Hemati- those bhooks without extra charge.

™ nrnilHe. washs

Vocational Publishers Si-m:s 1898

——— e e e
ﬁllll:ﬁﬂ

TECHMICAL SOCIETY, Dept. ARLD
Droxel Awe. at S8th stl‘cmplw a7, |'rf.

I would like to examine your Six-Volume St of Auto Dooks. T will
may the delivery charges onby, bat 7 1 rhn-mu:r may return thi
rm collect.” If after 10 daye use [ prefer

'ﬁ‘ B2 and pay the halance at the rate of only B3 o month wnt
I!-ﬁ hns beon pald. Pleoss include consulting service as ofcred

il'lll- i.‘]ﬂlh lII-I MIJ‘H:

N'm T T T

NANDYBOOK
NOW READY! _

A KEY TO SHOP PRACTICE
For Every Mactinlst, Tool=
M maker. Maoching Operator,
¥ Drcaughtaman, Metal W DFHE‘I.
jd DIechanic or Btadent. Coverd
Shop Practice in All Branches.

A READY REFERENCE
Tells How to Crperate and Set
T'p Lnthes, Sorew and :'-Ii!.‘luli
Machines, Shapoers, Dirll
Prosses amd Al Maching Tools

5 PRACTICAL BOOKS IN ONE!
B0 FULLY ILLUSTRATED CHAPTERS
Covering: | —Modern Maclhing
Shop Practice, Z-—=Hiugs Print
Rewding and How to Draw. 3—
Coleulations & Mathematios
for Machinists, 4—Shap Phys-
Il Ics, 5—How to UseShde Rule,

Get Thiz Imformtation for Yoursed,
Mail Cougon Today. No Obdigaten
4 Unless Sallzfied. ASK TO SEELT.

cnnpu:nz = PAY ONLY $1 MO.

DEL & CO., =3rd STREET, | le ‘I"ﬂRH
ul ?I_Irll-':i K MAI."'.H'IT\I'-?Tq & ".IT)UL.M.&E ERS TANDY |‘||'E| r % B o
:. ] ﬁ-?u ! :In:( T will pemit §1 In T dsys aosd §1 menkhiy untl h " Lllll-ll.

MRCHIRSY

AND TOOL MARERS MARDY BOOY

Addreas, »

Decupation.

Eaferenc
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DO RADIO WORK IMMEDIATELY

J.l-e-p'ln dmnagr pmcuﬂl ruluh-qgg with the
S e ow L0 fest
MUH hirka  and purtn. Hlmplified pheture-
clear explanations I'|||l|kl".L MHI.E r.M‘lFI- fhctn
vasy L0 understand and to Iy on [ jab,
Hundroels of radio seryvicin P ke by oR-
Hepoir redios farc n u'r profit. @et
an eeaentinl radio Ware- job, re _-mun.j!
for aftersUse-wor npporlunltlu 5 Pesellie,

GET FI&BTIGAL RADIO TI.I.'I'HIHG

on Fie
NEWEDITION | MO
338 larse pages | ob
Cvar 3 péotures |
Manwal bhinding
Leatheretia eover | recurn i s J!| receve oll 3

SUFREME PFUBLICATIONS, I3 5 JEFI’IHS.M aT.,

CHICAGD & dLL.

STUDY AT HOME

Legally tratned men win high=
er positlens and bigger sucs

read 1 business nod publie
Nifo. Grester opporturitien now e
aver bafora, urilu corporetions are
ud [s¥ e with legel tralning.

More Ability: More Fru‘sﬂaa_ More Money

Wao guide you pi=p by step. You can train ab bosme
i ﬁpuH HIII-E. Degres of LL.H, Boctssfisl
ary woction of tse U. B, We faraia
s I-1- volgms Law Library. Low ceal, Hl.l'
[ Gl sar vajmah e &' Law Tralning for Lesdershis™
vidinds  bBoaks FHEL.  fen d for them NOW.

LaSalle Ehl:rh;ltn University, Denft. TE4-L

Correypandence  Institution

JOKE BOOKS For Adults

The kind they like. You will be both a Riot
and the Life of the Party with o set of these
pocket size joke books. Ther are full of En-
tertainment, Fun and Humor. A set of six
books only 606 or & special assortment of
12 books all different for $1.00. Print name
nnd mddress, send cash or stamps to:
TREASURE MNOVELTY CO.,
T2==Sith Ave., Dept. 1207, N. ¥. 11, N. Y.

llo-"ln “lnBL Make beautiful artificial

Murble slabs. Pour from

liguid state. Glazed dr

un-glazed. Mottled, veined, snow-white, or multi-colored, Un-
surpassed on kitchen ordmthroom walls, Easy to make and
install, PLASTIC: FLOORING., Any color, Lifetime wear.,
Dustproof, Soundproof, Vermin-prool. Resilient to the tread,
Lay out solid or in pattern design. FLEXIBLE MOLDS for
Inster casting. Make P‘ﬁur own malds for few cents each.
1.00 in raw materials will make up to $25.00 of finished goods.
We furnish names of buyers. Write now for free information.

COMPO-TEX, BOX TB5-5, ST. LOUIS (1), MO,

Write for my Free Book, “faw o Decome
an Expert Pooman,” which shows whatl oth-
ors hove sceompliabed by talilisy oy Course,
Encless 10c for one of my Favorite Pen
Polnts ond your name with & beautiful feurs
ialved bird writion oo a card. Write today,

T. M. TEVIS, Box 25K, Chillicoths, Mao.

Bplendid u[:-|:-"-rtl. ..|r|1 =, Preporo in spare

Easy plun. | I VInUY EXpeTiencs

il, PO B¢ |||.u||: slucibion sufficient,

1rap rr\m,L booklet “Oppartunities in Phi-
‘l:lJ." ppesy ', partieulars and requircments,
Amarlcan School of Photogr

1318 Michigan Ave, . Dept, 1 368, Chicago

all next

Chicage

L

FIERE ARMS AND LEGS'

c-urrwl'l;r fitted, strong and com-
ATONCE.

Light;
nhla, Matural apg
ces  for all
Seientific derign,

def
Falr T

SELL COUNTER CARD PRODUCTS

Build w il -payin imin of Foor own;
l;'...ll. nn -lm-- ol ml ﬁ‘, Andp: abow nationally-
Anplris, :ml fopmetica

b u and lde retad
Slﬂllﬂ'ﬂ high qu ¥d conrnier
Isplars H"l,ll" -\.-\.'ll llu.'i.. i"'l'n-!.nmh-:rrum-

ing !uu. Writa

-ﬁh.hnl.ruw
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ILL PLASTICS revolutionize industry ... change our mode of living

«» . Or perform miracles? We do not believe they will. If, however,
your business or employment has to do with products of metal, wood, leather, paper,
fabric, ceramics, or coating material, you cannot afford to ignore the importance of
plastics in your post-war planning.

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

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

For complete information, mail the coupon for your copy of the FREE booklet, the
"World of Plastics." It tells you about plastics in war and peace, the Plastics Institure Home
Study Course, and the Executive Reference Set.

INDUSTRIES TECHNICAL INSTITUTE

Dopartmant FMWM-7 Department PM-T Department PM-T
122 E. 42nd Sk 221 H. La Salle 5t 186 5. Alvarado S5i.
New York 17, Hew York Chicage 1, liL Los Angeles 4, Calif.

MAIL COUPON FOR FREE BOOK

\) Plastics Industries Technical Institute Mail in envelope or
221 M. La Salle 5t., Dept. PM-T, Chicago 1. paste on penny posicard,

Gentlemen : Pleace send me the bookler “World of Plasties™ and inlos.
maties on your training program, | understond there is absolutely po
obligation,

1 O LAt T G W Age ...

STmmzT

s = AR T, P U Al P /. TRl . L TR e AR s o
Dept. PM-7
‘-I AEIEEEEEEENEEENEEEEEEEEEREER

:
J
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The set of
books
that makes

MASTER MACHINISTS
and leads to bigger pay!

This big home-study and reference course gives you the
practicn]l facts on machines and methods you need to ad-
vance in machine shop work. Take advantage of the other
man's experience as found in books, to solve your problems,
increase your efficiency, with

The AMERICAN
MACHINISTS' LIBRARY

6 volumes—2 368 pages=——=2516 [llustrations
(A combined hum--lh.n_lr eourse snd referance library)
‘This Ubeary of machine shop praoctice wis weltten for practieal men.
It gives vou the best methods for every kind of machine shop woek.
It “ﬂlr explalng lathis, drills, and ofher macling tools and thelr
operation, putomatie serew machings, speeds nnd fesds, gear design
anid produstion, jizs nod Axtwres, puneh and die work, metal surfoes
Ing, ete., ete. Plainly written—eompletely fllustrated—the best kind
of help Lo the machine shop man who wants to advance himselr,

Mo money down——speclal price—aasy payments.

O — -

PIN-UP EYEFULS

30 Gorgeous Gals In Full Color

Now ., . . thrilllng, glamorous, gorge-
o, hrenth-=taking girl beauties in
life-llke, coxy, full color pictures—
PIN-UPF EYEFULS for your den or
barracks. Size 4x3 to HxH.

FREE PICTURE CATALOG
Just send &1 for 0 PIN-UP EYE-
FULS, postpaid with PICTURE
CATALDLG Listing (300  full-color
reproduciions of original paintings

i by well-known artists for frauming)
Il included free of exten cost. A gor-
geous aoffering of girls, babies, floral

and religious pictures for envelope
Tuck-Ing and Pin-Ups.

.
il

FRANK MATTHEWS
111 W. Washington, Dept. 58, Chicago 2, IIL.

TRIAL LESSON IN §

'@¢ - DRAFTING

Maore good jobs now in Drafting. Learn AT
HOME Inspare time (or &t our Chicago School).
Send posteard for FREE TRIAL LESSON and
sor how easy to learn and get s gobd job,
CHICAGO TECHNICAL COLLEGE
H-208 Tech Widg., 2000 5. Michigan Awe.. 16 Chizsga, 1L

T T T T 1
| EXAMINATION COUPON i
1
| McGRAW-HILL BOOK CO., 330 W. 4Znd 5, N. V. 18 |
| Bend me for ben dase’ exsminatbs ths Amsriesn Muashimists' Liwary. 10 I
1 wntialnctory T will mend vou 0,50 in 10 dave and 5500 monthir wnbll ghe price
of $10.560 I-E-Jd- I mop wanted, T will revsem Lhe books poatpakd. (T nwure ]
| prompt shiooent write plainky sod 00 o all e, 1
I T Tl L e g Bk R T Pt O T N i s M Ep TEE e e |
1 Moms Address. ..oucccicuciiiiicias N |
]
I Gy nnd BAalS. .. o.vnnrrrmmnsnssnne N e ey g B 5] e . =
1 P Al P P G PP S
L I W T L AT PO T TS PP P ET S PP U T EFT LI _|"'_|'7_“_j

SAVE WASTE PAPER

INVENTORS! NOTICE

GET GOOD ADVICE FROM A SUCCESSFUL INVENTOR.

I can save you time and money. 1 will tell you what to do
and what not to do. I will send you my Sales Plan thatsold my
first invention and made me Fifteen Thousand Dollars
(&15,000.00) in royalties in & short time, Thiz Bales Plan has
sald five of my other Inventlons, I will send this valuabls
advice and sales plan for One Dollar (31.00). Money refunded
if not satisfled. ADDRESS—SUCCESSFUL INVENTOR,
F. 0. Box 8212 E. Michigan Station, Indianapolis, Ind,

qUjaTION

DON'T WAIT UNTIL THE WAR I5 OVER!

Since 1928 Curtiss-Wright Technical Institute has besn spe-
claliving in modem. progressive iraining for Asrcnautical
Engineers and Masier Aviation Mechanics (no fiying
invelved). Prepare now lor your Aviation Caresr.
BE READY! The opportunities are greal today
and will be much greater in lomormow's Age ol
Flight. ACT!

<URTISS
TECHNITAL

WRIGHT
INSTITUTE

GRANMD CEMTRAL AR TERMIMAL
GLEMDALE 1, CALIFORMIA
LGS AHGILES COUNTT

b
MAIL THIS COUPON TODAY!
Registrar, Curtiss-Wright Technieal Institute, Grand Central Air
Terminal, Glendale (1), Californis. Flease send information
und profusely ill | logue oo Aviation Training. FREE
o o Without cbligation , . . Dept. PM-7
Mumes
Sireet
Ciry.

Birth Dute

2BA

Every operator
and maeachania
nesds AUTDELSR
AUTO GUIDE,

This book saves
tima, money ad
worry. Highly en-
dorsed. It pre-
Aent® the whola
subject of auto
moshanjea:
1—Hasia
prineinles
A—arnstruction
3—Operation
BT vico
S—Repair
Handy Bizs,
Ensily
undarstood,

NEW FLUID DRIVE, HYDRAULIC SHIFT
AND DIESEL ENGINES FULLY COVERED
O s — IMastra i insida i of
mn-ﬁrﬂ:nlﬁs. Trucka n‘ﬂnm!w!ﬂ- mu?m:?l'wm ull mimubl-
3 ASK TO SEE IT!—To Get This Assitance for Yoursell Simpiy
IFill in and Mkl Cougon Toddy.
COMPLETE o PAY ONLYS$1.A MONTH =

AUDEL, Publishers, 49 West 23rd St., New York
e B S ot s sl b ST

AT o i T

DCOUPEEIITL o o o o e

L T —— e - e i e e I
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Trus 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 civil life, they'll
have knowledge and background to fit

Be smart—

Study Radio Now!

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

You can study an I C.S. 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
method, which has helped thousands along
the highway to success!

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

ELECTRONICS O Highway Engineering

GENERAL RADID O Lumber Dealer
RADID DPERATING [ Sanitary Engineering
RADID BERVICING [ Btructnrsl Dirsfting

O Burveying and Mapping
Elsctrizcal Schoals
O Eleetrical Diralting

SOUND TECHNICIAN
Alr Conditioning and

O Air Conditioning 1 Elestrionl Enginsering

O Heating O Plumlsing O Power Houss Elactricisn

O Refrigeration [ Bteam Fitting O Practioal Electrivien
Chamistry Schoals (m | 'E_[':]."“"nlh1 nloapbsiy

[ Chisanleal Enginparing U Telegraph Enginearing

0O Chemiatry, Annlytical Internal Combustion
emiatry, Annlytic Enaines Sahoot

O Chemlsiry, Indusirial X
L‘j Cimnutm Mig. Iron & Bteel [0 Auts Techaleian [0 Avistion
(5] Ihuﬂl-F'IMtnu

DI‘Lup-mlthquu a

Civil, Architectural and Mechanical Schoals

Structursl Engin'g Schosls O Asronsutical Enginsering
C .nhehluetuml. Dieafilng [ Adrplans Drll'tl.n.;
0 Archit O Flight E rmqr

[ Foundry Work
O Hent Treatient of Metals
0 Iedusirial Deaign

[m] Hrh!.g .n:l Hullding Forenaan
e Engineering

E Bizilding Estinating

Enginea [J Gas Englom

BOX 5698-J, SCRANTON ¥, PENMNA.
Without cost or obligation, please send me booklet and full particulars about the course before which I have marked X:

O Mald-Loft Work
[ Papternmaking

Business and
Academic Schools

[ Bsading Bhop Bluspeints OA [H dvert

[ Siieet Astal Drafting O Arinmetis [ Bbokhonpinr
O Shest Met | Worker ; [ Husiness Correspondence

[0 Ship Dhrafting O Ship Fitting [ Business Management

0 &hap Practics
[ Bieel Mill Waorkem
O Toal Designing

O Certified Publie Ascounting
O City Letter Carrier
L Collmgn I'r:lmuwrr

O Welding, and Electrin Oiininpri
Aallroad School Cioat Aocounting

O Air Hrnka Car Tnapector [ Fodaral Tax

[ Losomative Emgineer [ First Year Collegn

i

O Locomotive Fireman

Railrond Sectiva Foreman
Steam Engineering Schoals
O Bodlermaking
[ Combustion Enginesring
O Engine Hunning
[ Murine Engines
O Steam Electric [ Stessn Fagines
Textile Schaol

O Cotten Manilssturing
O Bayos Weaving

m

FEozEs

F
Fpthl

B

]
E%EE §
¥
} E

ilway l"mt,u.'l Elrrk .

fe Managemsnt

nguage School

E

g?

oo Oooooooooo
£ 7FEE

Civil Enginsering O Mechanieal Drafting O Textila Designing ipanish O Franoh
O Contracting and Building O Mecharical Engisoering [ Woolen Blxnufseturing Fﬂ;&l English
b e R TR L U Rt Y Aga O AREPRE, .o i e i g i s R L ki b e i o
Waorkimg
ity Riala, Progent Position,.. L N St

Caonadian residents send eoupen fo Fndernationgl l."-wrﬂi:nnrlmr' Echnil G‘nmdhl Hﬁf Montreal, Canuda,
British regddents aend coupon to [, 0. 8., ad.
SPECIAL TUITION RATES FOR MEMBERS OF THE ARMED FORCES

71 Kingsway, Lenden, W, . 2, Engla
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(v Really Fn {

LEARN MUSIC WITHOUT A TEACHER

this easy way!

Learn at home by wonderful improved method, Simple as A-B-C
—a rchild can learn it. Your Jessons consist of real selections,
Instend of tiresome le1ﬂ‘l:‘|M.l$ Ench of these delightfully easy
lrssons |.|..d||.u. n new “plece’™ to your list. You read real notes,
too—no “numbers’’ or trick music,

Methadd I8 S0 1I:rn1":||.||:h| I.r|11. sofiee of 0UrF 750,000 studenis nre band
s vrehesten LEATVE verything 1 in priol e pletures. First you
are todd what to do. Thrn. A pleture shows yoil how, In a few ghort
Thoitha yod Imay becense § gpessd |||u:!r|.l:|—l:hr life af every partyl
ipan indpy For our illustroted Free Book and Print and Pieturs
-\A.|||h fully explain our eney method.  Meption ;'wr I'nﬂ#rl-:lr
. B. Sch l.‘g‘-F Mus |t. T Brunawick Bldg.,

fpesr—iy

SUCCESSFUL 46™ YEAR

U. 5. School of Musle, 77 Brunswleck Bldg., Mew York 10, N. Y.
Tease send me Freo Booklet and Prict and Pletore Samgle. T would
like (o play (Name Instrunienti,

Have you
INaLOERT . ¢ = s s i s et arsaa sas N nna Tomtramest Ty o os o sas
TARIEE o & 5 b s mimt im0 e A e R R R A RS ek i e d e e e e e e e
IPLEASE I’HIH‘I'T
AOANEHE | o s s 544 s sasmasndoana i e e T AT A

SHIPPED

FREE ror
EXAMINATION

Learn to draw plans, enthnutn be o llve-wire bullder, do remodel-
ing. toke conirecting jobs. Th-um: B practiosl, prr.r!uml-s illustrated
books cover subjects that will help vou to get more work and
make more money. Architeciural design and drowing, estimating,
steel square, roof framing, conatructlon, painting nnd decorating,
heating, air-conditioning, concrete forms and many other sub-

jecta mre incloded,
UP-TO-DATE

BETTER JOBS — BETTER PAY EDITION

Reep husy now at good pay, and be prepaged
for after-wur buibding boeoim, Big opportunitiea These books are
afe alwaya for MEN WHO KNOW HOW, These the mosi un-=io-
books supply quick, crsily understood teaining 'ﬁ_‘:ﬁ:ﬂﬂfﬁﬂuﬂ:lsz
nnid hondy, permanent refercnce information  jened on these
that helps solve building problems. many subjecis.
Coupon Brings Nine Books FREE For Examination

AMERICAN TECHNICAL SOCIETY wvocational Publishers since 108
Dept. GRS Brexel bk SHih Skrcet Chicago 37, 0.

You. may ship me the 1lp.mm|. wlition of your niee hig booka, “Bullding,
Estlmating. anid ,.n:". || withoni aay obligsibon 1o b [} 'nu;'“' [17) chalirwry
eharges ¥ &l achefied b ten daya, | wndl }"'I ‘r mnd st l-"-'j-
caly &.00 & me r|'|.b unk Lhr ttsl pedoe of anly FFRED am woi ohligst

Eu any way unless | keep tle boaks

Mame. .. .. S e e S Dy A i R e e i m ik
Addiress
ot . . R i S . Blate
Plesne fitach o Teiber STALANE ¥OUT AP CoCUPEEION. THOFeEs nome

arsd poddress, @l (hat of sU leadl qne DUSiesSS T a8 8 Teferesoe.
Men in servied, also please give home aipess,

30A

PRINT ANY PHOTO

on Paper,Cloth,Leather or Wood
SIMPLE, EASY TO USE

Magic liguid takes only 2 minutes to re-
produce any snapshot you have on to sta-
tionery, handkerchiefs, ties, searfs, ete.
Won"t wash off. Won't hurt negative or
fabrie it's used on. Personalize your be-
longings! An jdeal gift. Complete outfit
enough to transfer 100 photoa—only $1.00°%
postpaid. Sent C.0.D. for §1.30.
CHRISTY PHOTO SUPPLY, Dept. 310

2M35 M. Central, Chicago 34

—PHOTOGRAPHY—

Whether you are interested in photography for fun
or a8 & sound present and poatwar eareer—pet the
focts a8 to how Ameriea’s largest, best equipped
school can qualify you for suecess, Home study
or resident training. Individeal instruction by
experts. Free book gives details. M. Y. INSTI-
TUTE OF FHOTOGRAPHY, Dept. 49, 10 West
43 8t., New York 1, N. ¥. (Founded 1810)

¥

Inventions Wanted

Patented or Unpatented

Inventions can now be snfely sold without patent-
ing expense. If youn have s practical, uscful idea
for sale, either unpatented or patented, write

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

AT HOME?

to color photos and mintatures
JER ey

ATIOMAL ART SCH

Learn the modern way., We ara
Incated in the heart of the

M

1318 Michigan Ave, Dept. :Illl l:hl-:.lnn!
Plastics Indastry. Sehool
founded in 11}1#. “'rll-e for

PLASTICS =2

NEW YORK TECHNICAL INSTITUTE, 168 §TH AVE. NEW TORK 11, KLY,
F I x TYFEWHITERS

WERENR TYPEWRITER MECHANICS SCHOOL
G417 Sania Monica Rivd,, Hallywood Z7 ,Calil.

BE AN ARTIST!

Troined Artists are Copoble of Earn=
ing 330, S50, 575 a week

Use Your Spars Time ta Propare for o

Profitable Art Carcer] COMMERCIAL ART,

DESIGHNING and CARTOONING-— o (n

K complole Fome stedy o ¥, No pro=

LI T

I
EIH'H-. FURNIEHE I'I
eolorful, FREE ROOE C
Proft"—tells all about OlufF oo,

=.-r W=
I, Wil l'.ll.l." F!."nl.ll.l.‘ilu-i B Y—anil mmmr"-
ghal opportunitles for you In AT,

WASHINGTON SCHOOL OF ART i

Studip 127 K, 1115 15th St., N W, Wash. 5. 0. C

sl e your booklet and full perticulars sttt I
i p

NAGE l
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You profit by & fascinating carver in Radio, Radionics, Electronics, Television.

nating branches.

— Seicuisionin/

Shortages in trained, skilled men run into
the hundreds of thousands, One of the big-
gest fields is RADIO, with its many fasci-
Wartime demands for
Radio men are tremendous and will con-
tinue UNABATED after the war, That's
important to you. You want training in a
field that will continue to advance. National
Schools offers you a time-tested method of
Home Training which has heliped thousands
of men to more pay, and unli

tunity in the growing RADIO industry.

mited oppor-

Shop Method Home 'I'rumlng

by a I.ong Established Resident School

Get Ready For Your Opportunity . . . It's
Here! Radie techmical men are mneeded
everywhere ; afield in action, and at home
in industry! Trained men are nesded in
the Army, Navy and Air and Signal Corps,
Government Defense Service and Clvilian
fields. Mow, in answer to repented de-
mands for Trained Radio Technicians, Na-
tional Schools has extended ita famous
Shop Methods so you ean gqualify right at
home. You ean quickly prepare to be of
greatest serwice to your country and your-
self. Yes, right at home, in vour spare
time. National's time-tested plan of Home
Training will definitely establish you, in n

ehort time, so you can hold a good job in
this fascinating field. Furthermore, you be=
come equipped for an ever bigger career
in the years of reconstruction after war.

TRAIN DURING
MILITARY SERVICE

Prepore for Radio Service In Army and
Nnvy. In 1. Gov't servies you ins
stnll, opermte nnd maintain most tech-
nioal equipment suwch as secret altra-
high freguency apparatos (o locate air-
plones, submarines, ete. Get promotisn
in rank and inereased pay almost from
the start.

TREMENDOUS POST WAR DEMAND

Atudent.

home.

FREE
LESSON

And OPPORTUNITY
BOOK...

To prove that wol con easily
lenrn pudbo sl home by Nation.
nl's fomaius “Ehap CLUTET B
haeme Eraining, we will send
Lhis SAMPLE LESS0MN itk
eit cost or obliEstion, With
11, we will r||,| yola oA e,
J-I.i pREe l.u:mlt “Your Future
im Eindic, Television mnd
' Mail the cous

Electrankcs."
pan u

JULY, 1944

NO PREVIOUS EXPERIENCE NEEDED!
Radio s only one of the courses you reocive when you become a Natlonnal
Elgctronics is brand new and open to every trained rodie man. After
thiz war it will produce new marvels thot will be peeded and used in every
General Electric, Westinghouse and all great manufacturers have many
new electronic Inventions rondy to market.
knowledge nand tralning in Electronics, will be in oo the ground floor and
among the first o cash in.
Television iz o big new opportunity. Nntionol men will have the
“know how'' to merit jobs in this great industry.

RADIO EQUIPMENT INCLUDED

Tou work with the finest equipment and materials furnished by
us at no extra charge.

NATIONAL SCHOOLS =

LOS ANGELES 37, CALIFORMIA F

National men, because of their

ES5T. 1705

Plesse rgsh e, FREE and withaul any obligntion on my par:
T u]l:wls.lﬂn and

COMMAND MI'I"
OF THESE JOBS

Radio Expert
Electronics Engineer
Radio Broadcasting

Studio Technician
Television Technician

Aviation Radia

Ship & Harbor Radio
Business of Your Own
137 Different Types
of Jobs to Choose From

DUPLICATE THE SUCCESS
OF THESE GRADUATES

FRntlnnal - Sehosls has slaas
wonderful work for ithe man
who wants fo Eet ahead in Life
YOUF EFnined MAN CAN gel o ol
J‘|t m sl hiFher saln

O & Towy, wasninaton. D, C.

“Your echoalin helped me
obtain & swaoll I’]u- Mow, in
ithe navy. I om following the
mrofessioi 1 léamed af Nae
tional, In will help my chaneos
for mpid  edvancements* =
Behrodder, U, 8. Navy.

Mail in envelaps
or paste on penny postsl

Eleetranics and full
Mo Ralosman

AGE

STATE

1 Mn.tuunil Schools, Dept, T-PMRE

| 2ooo g, Figueroa Stroot

i qu Angeles 3T, Calll,

| Eample Lesson in Besidl i,
detalla of your *“Shop Methed™ of home trolnlng.

: will eall,

1 HAME

]

| ADDRESS,

|

i Iy
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31A



Do you want

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

fach s Arcomtng i vopta D
&l {1 e
Optometry, Embalming, {.Mmpuﬁn a&-ﬂﬂe wf]'

.. Or get an Office Position?

To get anywhere, you practically ‘umfﬂ' nul-h High School
h Behiond

. ¥0U cAn comp our simplifed I Course
BPARE time at home, a5 FAST aa wur e and abilltes
permit, Equivalent to resident school work— you for

v, pre-professional  expminations, industry.

Bta texnts furnlshed. Diploms, Credit l'm' H.B. subjects
th‘!n.d!.l' ;ﬂﬂ-’ﬂl E'ﬁ:lh lhl:'t.:;a!t:l' ?w?ﬂ I:I.I;1u' 't.uilln:g.dm
SR, —endorasd I =

tora. rim ¥our high school editaticn NOW. Write 34!

High School Course
at Home Finish in 2 Years

--II (T T 1T T 7 P F 1 7 TT1]
B american School, Dept. HB4S, Drexel Ave. at 58th 1., Chicago 37,11L

g Gentlemen: Send me FREE Information covering special traln-
Ing in subjecta cheeked below, No obligation on my part.

| |

High School Course Diesel Englneerin
18 “r. Accounting for M. E Dr-ftin. fnd Dulin
[ ] B Architecture and Bullding for men & women
[ ] E Automotive Engineering E tics
] Business Management Private Secreta nlr
§ DO Electrical Engineering O Mechanical l‘nﬂ- nuu'lug
g O Elt-c and Gas Refrigeration [ Aviation OR

O Alr Conditionlng 0 Salesmans
Ir Conditionl Sales fl

= O Railway Training [ Shipbuildin
| ]
WO b o oo b e e e e e
[ |
B ABArOR, cossusasissraiinbbarnnsnssainsisisaissibusniasing

ELECTRICITY

® AUDELS HANDY EOOK OF ELECTRICITY
chﬁlhgumu , Electricians, Students and all inter-
€5 in

$ /A HANDY
SIZE

Blectricity, A quick, simplibed, ready
reference, giving complete instruction
and practical information, Easy
to understand. A reliable aue
thority and 4 landy helper
that answers your questicns,

# INSIDE TRADE
INFORMATION ON

The Rules and Lawes of Electries
{ty~Maintenance of Machinery~
A.C and D, G, Motors=Armae
ture Winding and ire=\ire
ing Dmﬁamu- ighting =
icing ~Cable Splicing ~
Mﬂ.:u-&run'uuTmuflrm:m
» Blevators ~ Electric Cranes ~
%ﬁ’m%“”**ﬁ"ﬁ“m“.}“ P
ele griition-~Radio Prine
g BefriperationAdr Cone
dunwuatg-Dl. Burners=Air Comes
ressors-Welding, and many
Kiu£ -:Ephmm explained =0
i can understand,
1330 PACES T o0: rhisassistance for yourself, simply
2600 ILLUS.  EBllin and mail the FREE GOUPON below,

L R Ll el okt
0, AUDEL & qﬂ.. -Irl West 323md S‘IH!. rk
tmd i Flarsd

-]
rufhnl' =T
I.u'L-l.un II',IIUI- wrili .rhﬂ;l

U!:E‘ln ng- » Uhon §] mosthly oatll §4 58 Dtherw
El!hr
AL
H
READ FOR:" 5
PROFIT! Ers Fu

J2A

E[I'HPLET E CONSERVATORY HOME STUDY EUH SES

Fia Harmony, Hiso Musir, A,m'i.lbé Caosmposith L
Fublie Behogl M, Violig,  Cotet. e St - AL
Haxophone, Clarinet, Dance BHond ,.l.r.--un;gnq;. Fa-r Thd||.|||f and 51 n,‘
21 "the couraes leading 15 the Degres of Bachelor ol ndol teachir

= [l

lusirated lessons asd catalogr. o v DR wlor of.- Ml

L - e s8aw

UNIVERSITY EXTENSION CONSERVATORY um‘ﬂﬁ'fum’“n s

AIN for
?u!c{c'n‘ss in, the 7§
Bus““ ess MAKE

YO ‘AN
. MORE '\I(I'\El’ from POTL-
TRY. Proper managem r;n: means profits
ANY season, for life. t latest aclen-
tific methods that sn'uiﬂ. Inaaaa and mis-
takes. Our famoos system of Home'
Btudy Training has helped thousands to
succeess, Extra profits from the satart.
FHEE Catalog; describes courses, meth-
ods, service, Write today to Dept. 50-3,
NATIOMAL POULTRY INSTITUTE, Adams Center, . Y.

W

Learn to semd and recelve Radio Code st home or

¥ propare for higher profcic [T ] i
“mp' o mﬁulﬂ]umn—m%mmﬂiqhgmﬂ

u‘l.,r:ruph B-]H.‘EL oo poy, gdventane, interests
S -page

Hend le ﬂ:"\l'\rl Aim ® FREE Hook,
3 GANDLER SYSTEM o.,.u.?“..,,,.. ?..

- ENGINEERING HOME

With A Chartered Educational Institution

Courses in ENGINEERING: Electrical, Civil, Mechanlical, I'.I‘m.ltin:.
Architectoral, Steam, Asrongatieal, u.d!ln hlruclurnl Min ng, In=
dustrial, Highwny., Petrolesm, Mu:lﬂ., l'.,h- el

Courses in ARTS AND SCIENCES: Philosophy; Education; I.ul.l.a-ru
Publie Health; Medical Jurisprudence: Payc nLoEy. Bok ulu:r,
Physica; Chemistry: Geology: Pol. Science;

Business and Commerse; Aceounting; Mathematios; n:ftnuuuu.h
Agriculture,

McRinley-Roosevelt Incorporaied, 4810-TC, Sheridan Rodd, Chicage, 40

BE A PERFUME DISTRIBUTOR!

Bl regmresduetions of woeld-famous, Imporied petfumes sod pré k= on ghe now higger ihan
Eves year sroerdd demand for thin merebandise, Eyes sppealing packages assure yeu big
dally cash profite. Many milblons of dollars worth of perfunes sold aennally. Get sarted
n& nnen with us—your profits pre waitine® Fus pes searied? Sead for fren detafls and sxmple
TODAY! DUCHESS TV ANDRE, Depi. 14-A, 145 Ma. Clark S5i, Chicsgo 2, il

A SIMPLIFIED ART AMATOMY l]F i’HE HUMAN FIGURE

?hl‘ :v:ls thn' rr hlll.l

By Cha Carlsan, rl11l bout! Ome of the
ikt informative books of iis ki both stwdent and pro-
frssionml ariints, Chans, notes. nnrl over 350 drawings nlw

-.I'!‘-Inlll-d fadics of ev

nnrt of the body, el
OUSE OF LITTLE B T A ‘“’-1“""'3:‘.,

OHS. 156-180 Fif

ATUDY AT HOME for PHRSONAL BUCCESS

anlLARGER EARNINGE. Ibyears expert inatrge-

fin=—over 0H 00 studenis enrolled, LL.K. Degres

awarded. All texts furndsbed Ensy payments. Send

for FREE BOORK=—""Law and Exerative CGuidunos,™
AHEHleﬂH EXTENSION SCHOOL OF LAW
ph. 43-M, 848 N. Michipan Ave., Chicago 11, 11l

" o ME ST ll n" OR PRACTICAL SHOP

TRAINING uon wanted to

learn l'vu!l:ln‘win bd:: v trnuu lutu-ﬂlwlrl Machinist, Plastios, Draft.
W gErabicm, eldl Fendor. Alrcralt. Esiablished
EPDE 41, I;I{HJ A, N:e 1.|-ru:ul||v|:r. Epeeify I'nlllﬁ. Btate whethor

I.nl:erl-'utm b oke Study oFf Practical Shop  Tralndng,
GREER SHOP TRAIMING, Dept. 174,2017 5. Wabash Ave., Chicage, 16

F#EE %S”IE Shgnln: to Friends!
SR
}nﬂd-'llﬂl'—m.. ola,

PIONEER TAILORING COMPANY
Congress & Throop St., Dept. G-1116, Chicage T, NIl

POPULAR MECHANICS



vERY day more and more
men who repair cars=in
their full time or spare time
—are sending for MoToR's
New AUTO REPAIR MAN.
UAL. Not because they don't
know their stuff! But because
this 640-page auto repair
“bible"™ saves ‘so0 much
valuable time and effort on
every repair job on every car
built sinee 1935!
With this manual st your
er tps even the hest re=
jobs take only If the
me! For right here in front of
Jor by i, “Beofes dota” o
mﬂf mimu oficial factory
shop mansali—pnd simplifed In-
to easy, 1-2-3, step by step In-

FREE Maa.ﬂ*h,r
ToR's

Rt an tew BTOEE
For mechanics, LTuck spes

clalists, service stations.
t owners.
flee B

t

*ﬁ':c‘e'“ 19351 1400 in%:;::;.
Pee F“Tﬂn‘?ﬁ‘m. '
U'li%. ul‘r pa Cimapline En=
tres. SE ﬂt

l-uhlrlﬂrlgun Sysiems, 1gni-
Lign Systemi.
Generalors,
Transmissiens,

Torque nlﬂlr;sﬁ“m“ m%
&

: VICES man
mﬁﬁaﬁ%m’;mdumﬂ
tractors, contractor. Mdah-
building "umﬂfﬁ i
tignary POwWer MAC nﬂg_.
ete, ton all [;::l.s

Check box
in coupon
at right.

MoToR’s New AUTO REPAIR MANUAL
Cuts Repair Time in Half!

Puablizshed by MoToR, The Lead-
:In.[ Aulomolive Business Magpa-

i,
high standard repair work,

structions the engineer-editors
nEn

of MoToR Mag 8.

Tt's so downright to work
i, 15 bany, et s
;EE loo u the make, wada;'l nnd

Job in quick-reference Index. Then
you spread manual open before
Enu.. follow the easy repair Instruc-
ons on the big, clear Blz"x11¥
pages t stay t and open.

200,000 FACTS —
1,000 ILLUSTRATIONS!

Packed In between sturdy covers
that can “‘take |1’ are 200.000
facls aboub service. Tepair,
ustment, replacemont, tune-up.
verything you need to know Irom
carburetor to rear end, on all
makes and models built from 1835
through 1942, With mere than
1,000 cut-away photos, diagrams,
drawings that show you exactly
WHAT to do and HOW to do it!

See for YOURSBELF why this
bock l§ so popular with the
U 8 Tmy, MNavy Gtrade and
technical schools, and with
thousands of aute servicemen

gver, WITHOUT

md-

MANUAL and see-now
it will save you tjme, labor,
money! It's {::rs examineg
for 7 davs—A lutely Frec!

SEND NO MONEY
7-Day Free Examination

Just mall eoupon below=—

s TRUCK REPAIR MANUAL. (Described at
without money! When the 8 [ feToRs THUCK RERIR M it 32 in 1 oays,
tman brings your book, pay and $2 monthly for 3 months, plus 35¢ delivery charges
ﬂ!]m' ﬁ&hﬂ;ﬂﬁu h_:ll ll{:ncir::m;: with final p:gmrnt (%835 in all), Dmem::ale 1 F&J ::‘r.:r;l
Son agree this 1s the gresiest book postpeid in 7 days. (Forelgn, remit §11 with order).
time-saver and work-saver Mame, Age
irau"re ever sren=reiurn book
n 7 doys mgmu-a; Rﬂht}-'n'lﬁi Address
EOLPOT Ry 3
MoToR Book Depl., Desk 1H, ci Zone Nn.'_gu“
B2 ?.ll.n.dtlun- Ave., New York b (il any)
3, New York.

MoToR's manuals aszsure

r

r_—-__--

) How Shos?- (ot Sawes Yow
lmnee avedl Wbk One ALL

Cavers All These Makes! Clear, Pictured Facts on

Amercan Lo Salle Every Job on Every Car

Bantem  Lincaln Built Since 1935!
:uhvﬁlr Limealn Nej“P :tgo,mal?eﬁlg.::ld
shia A TEQaEIT fac Qon s
|:i¢|ll H::E o 640 hig g; Including B0
; Y pages of earburetor text,
ey Omnend  fariay, ILSiralOS, S0
Chevralel ¥ ng & o f
, tables: T =
Chrysler  Oldsmobile E:Jﬂﬂf:’vmﬁe fl?nuu r:lgguﬂl?
Gl Lokt SmmE s
Do Sote  Pierce Arrow Hnr,;lf; Engine Clearnnces;
Dodge Plymouth Generator; Clutch & Brake
Ford Pontloc Eftc:lﬂcnt-!nns: Front. End
easurements, etc., En-
Groham  Reo fines; Electrle, ‘Fuel. ’ Cool.
Wedwn  Siwdeboker' ‘ow; Lubiicating Dystom
Hupmobile Terroplane  pIoti™Eiis “ymeels; Rear
Lofayette  Willys Ends, ete.

MAIL COUPON NOW FOR 7-DAY FREE TRIAL I

MaTeRl Bosk Dept., Desk 1H, 572 Madison Ave., New York 22, N.Y.
Rush to me at once: {check box opposite book you wanth,
MoTeR's AUTO REPAIR MANUAL /formerly
in 74 O Tty oo piis 36

it §1 i manthly for y
Eﬁ?uzrr uh'lr E ﬁ?h final Fn:-'m:nr. ($5.35 in all}. Other-

wise I will return bmr‘gm patd in 7 deys, (Foreign price,
remif §7 cash with o Tl

Ceeupation

BAYE 33c! Check here If enclosing full Emcnl {check,
money erder } WITH coupon, We pay 3ic shipping cost.

33A



Qurck! Right Now

Get into DRAFTING

I'll train you until you
‘have a GOOD PAY JOB

With industry working feverjshly—the
| field for Draftamen is bigger than ever.
More important —draftsmen and de-
signers must eome first in changing
back to peace-time production. Get into
a better job with more pay and fas-
cinating. plensant work. Engineer Dobe
will train you at home—in your spare
time, to pet experience on aectual work,
the same kind of jobs you will do in the
beat paid position. and train you until
youl are competent, experienced, hold-
ing poch a position that will mean ad-
vancenent and pay mises s deservedd.
When competent will recommend your prac-
tical work experience s references, No b

for previons training to start with me——nnd
Iuck of higher education shenld not lold you
hack. You can pay monthly for your prac-
tical tmining from an engineer: the cost fa
reasonable, Write todny for fnll i1lustrated
details and booklet, Give your age toget reply.

GET THE FACTS TODAY!

ENGINEER DOBE, Div. 3378, Lib-unrrlllu. mn. . |
FPlease send me training facts on *'Dea ting and Tmdnstrial J

e -

=

All working tools
FURNISHED

I'rfessionnl drawing
instruments, all
working tools, mlso
dmwing table fur-
nizhed with training.
Hrart In right Now.

o ——— -
] :
B =

Designing™’. Also advertised list of positions for Draftomen l-

D\wnm Wanted, I
ML econ v s sismmsa siasisnasssssssnsansrisssnnsssanasssnsnsansdhllBerrisnns wss
Town C—, e e —— — State ...!.

Learn ﬂus B
Profitable |

Profession

IN 90 DAYS
AT HOME

Money-Making Career Open
to Men and Women, 18 to 50

Hunadreds of men and women between 18 and 50 make 10 to §20 in
a glngle day giving sclentlfe Bwedish Massige and Hydra-Therapy
treatinenis.  Thers 13 blg demand from deciors, hosplisls, sana-
loglums and clubs, I!_"ru-:ﬁuru-.l earti lnrge full idme incomes from
these of I6 pElvale practies in Ehelr own ofless. Others make good
motiey from bome trealmedts given in sparé time. Learn this ln-
money-miklog profeesicn in your own bhome, through our
hme gtudy course, Buma instruclors ns In oor
nationally knewn resldent school.  You ean win
independence  pnd  prepare for  fulure  security
by qualifying for your Diplomn.  Cogrse can
b pompleted in 3 (o 4 monihs.  Alany corn
while they learn. Begin your irainimg st once.

Anatomy Charts & Booklet FREE

Eoroll pow and we will inelude, al no extra cosd,
many nesided supplles. Fit yourself to help meet
growing demand for massage now and after tha
war. Send the esupsn at onee for complele defails,
Anatemy Charts and 32-Page lllustrated Booklet,
FREE, postpaid.

— — — — — — N W D S G S— — —
THE COLLEGE OF SWEDISH MASSAGE

Dept. BE4, 100 East Ohio 8t., Chisage 11, Illinois

Mease sond me FREE and postpald, Apatomy Charts, 32-page
Boaklet and complete detsils on Heome Training,

terepling,

ns:l?t:un'igl
Charts

Lo~ AIRCRAFT
IIESIEIIIIIE K ENGINEERING

LETRYAN TRAIN YOU FOR A
LIFETIME CAREER IN AVIATION
The aircraft industry needs trained drafts-
men and engineers NOW. Ryan's new Home
Study Method offering you “direct-from-the-
industry™ training in Aeronautical Engineering
will prepare you during your spare time for a top-
pﬂa’ilig job and a future, Course is ansy to uns
derstamnd. No experlence necessary, Pay as you
lenrn. Write today for FREE 24-page boak. . . .
“New Horizons of Opportunity.” Give age.

RYAN AERONAUTICAL INSTITUTE

42T Lindbergh Field, 5on Dicge 1,Calif.

Fuome sTuny
AFFILIATE OF
RYAM SCHOOL
OF AEROMAUTICS

MODEL RAILROADING

THE WGIID 5 MOST FASCIMNATING HOBBY

FREE 32-page booklet tells all
about this absorbing hobby for
skillgd tradesmen, business wnd
professlonal men. Give  yoursell
hours of sstlsfactlon and relaxa-
tion bullding your cwn scale mode]
rallroad which performs and looks
Fikg the real thing, It's ecasy anmd
relatively Inexpemsive. OGeb staried
now. Bend il once for our fres
booklet ““Your Model DRoilrosd*

llﬂnll. RAILROADER MAGAZIINE
MILWAUKEE 3, WISCONSIN

Wil

rig n today,

r gar Free Pook,
It cvamlaina

|||.r b Enrlnea
r s w il L 0 Dl
auilahla Tor wd wirdbng, “-rllin by

THE TAMRBLYHN SCHOOL OF PFENMANSHIM
Y41 Hides Wallding, W Ciky. Mo,

Addresa VR P T

i s s S Srata

J4A

Featuring TOOLS of WOOD

Now you can have & good lathe, drill
presa, circular nnd band saw and oth-
er power tools In your home workahop, at
n coat of only a few dollars ench. Make
them yourself from old auto parts, dis-
carded sewing machinea and other odda
and ends that ecat little or nothing. Get
this new 'bouk-—"Fu-rt,',r Fower Toola You
Can Make."” Costs only $1.25 postpaid.
This boak flm overy detail in plain lam uF-
Vvl CRS mnﬂ and full-uw iginbrbike of ples
Lane Ahow  Every tht i follow in
t l' pnv-;!: tosnls wu wan Actual I:m-

ed machines Incloded.
£1.25 u-d-lr Bloney back if not sallsgied,

MAKE EVERY POWER TOOL MEEDED IM YOUR
HOME WORKSHOP
Same of The power tools you can make are;
2 Hand Saws 3 Drradl Pfﬂl!ll

g :Ilnul-lult édar:hinu i £ u-c'!l
roular Saws
:= Ilg\nem] Lﬁl.lhn] & a !.-rtl’la !fum.lng A
wer Haek 3
| Fowser Hu v 1 Shawer or }Em'ﬂlm' Machinm

1 ¥Yibratin
1 Cul-(f Wheel rs:

Imformation Eoo, nbowt palleys, Belts,
Just published. Mo other book ke It

POPULAR MECHANICS PRESS

Dopt. 555 ] 200 E. Ontaric Street, Chicago 11

miotors and drive methods
Order fodny.

POFPULAR MECHANICS
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uncle Sam s

these
ks o Help
Sustean]

These Books Tell You—
All Abﬂ"t = » & Radio receivers and

iransmitters from the antenng to the Joud-
speaker, ‘circuits, tubes, what cach part
does; explaing tubes, batieries, motors,
Ernerators, microphiosnes, crystals,
and hundreds of other sibjects—aevery=
thing you want to know about radio and
electronics,

In &1 concise, easily-understood lessons,
b volumes, BS51 pages; 881 illusirations
dingrams and chare, plus J||,||_r]'_||i:-r|h-|||_;1|_-;
booklets of shortcuts, definitions and
charts that tie-in all your information and

il il

MAKE MORE MONEY
Now and After the War
In This Fascinating Field of Big New Opportunities

Standard Texts of Instruction Used by

U. S. Army Signal Corps —
Now Available to Everyone -—
thru Sensational Bargain Offer!

Get repdy now for your golden opportunity—It's Herel Prepare yourself for
guick mpdvancement in the armed forces or to step into o better job now or after
the war when competition gels togggh. Herd's fhe way (o do any job qulcker, cnsicr—all

the knowledge you necd foF top pay, o beiter job, spare time money or o peofitable basi-
tess of SourF oW in this theilling opaortanity feld. PEFls PR Beated anad pay 18 higi,
Yon, ¥ou «an g _ﬁll the secreis of mdio and electronbes guick nt - ineredis

1
cont thra o L . Btandardized books—the denticnl texts uy,-:r by ihe 17,
Army to train thousands of Young men and woemen in the armed forees.,  Esch boo
VR lesson bhears Lhe inshgnia of (ke 11, 3, Bignal Corps, It"s pew, screamlined, up
the=miinute.  More Chan 28,000 solcdiers and WACE got their ralplng from thesd books
in Kansas Cily alone—jusd a freciion of the thousinds all over the Nation who have
moved into real sciion jobs thra masiery of thess books. Electronics s fhi  *'open
IT“dm EoTTo '-!I“ l|;|.' irbd of |:-:Iuru:r aral Loamsurrow, 108 NIOW VOUPS ol @& [ ce Sy
can afford o pay. Simple, - dvialeihed—ihese GBroks Eive ol 10 houes e
IE wisdsl LG SeRLTE meilbA W PLasier, . : o the knowlddie

You Can Profit thru these Books—

meke it easy and understandahble, YOUnE mef, Faung -m.::rm-nr wleciricians, mechanbes, students, tadio repairmen, telophone
- ail wlegraph operngors, business mén—anyone swhoe owns o ke aut—will find these
books imvaluable.  They open a new world of knowledge, skill aod opportunity,.  Everys

thing expliinad in plaln, simple words—the Army way.

Knowledge Means Mastery In the World
of Today and Tomorrow

The last war was run by Telephone. This war will be
won by electronics. The miracle of Radie, Electronic
Communications, Walkie-Talkie, etc., as taught by these v . _
books, make it possible for our army o will be reprinted, Your opportunity
plan, attack. bomb, be at the Fight place ;I!r" 1“I get your set &t this bargain
i, al B Ll CTREITEY ] 8§ ) u
R e e et There before yOLE Eyos, Get Into a Busi- e ""_':"]!“ 'h’r.':'“ Fon
are the fundamental secreis of how '8 dendc, s of Your your set for only 311.95
Th achivvements of olectronies in indusiry afs nes piynhle £2.95 with order, balance
ver the war will b _1u..r.l_:u- Amni'.lnrz. Thern will Dwn as: 24,00 monthly for 3 months or
he reh rewards for thosd whi prepare W 005 cash, delivered i e
X Radio Expert . wred  postpai
e ENCPN, SR eI O B Electronics  Engi- n saving of 16-2/3 per cent. (Un-

Accept this Special Offer

Im-a:r again will this opportunity be open, We
awequired the few remaining hundreds of these
'!‘Il:m_k!- WPI'P:I'I._ army training contracts explred
in Ransos City. When they are sold, no morse

. AEET 3 til naw, comparable Fadio bnstrsction

How This Set Was n‘ﬂiigﬂﬁd :-::';:ﬂ'rmhq"“h"‘ oourRes have cost 10 to 90 times this
This is no mere reference aet nor lext dealgned e haisian amount.) It's the offer of a lifetime,
to =ell ot o proft, - It was complled under goy- Accept It NOW on oier 5Dy free

War. The
£ lifigl radio and
wlpctre ofd, slow ireakn-
indd et hoals !Inhi l.lh’ I[rﬂunsl:li:jl
o saathorities sind @fUECALOFS WETE  STETmon e Shkart Wave Radio
—all existing texts examined, The bést features Operator
of &ll were sclected, revised, new shoti aosts Remots Cantrol Man
I.II"FIJIIlrd—lJI“' combloned  koowledpe of Anser- Industrisl Phals
fea's leading amnboritics erystallized, simplificd ezl Mg,
III.IF"‘\‘IEU;H;ME“S[ Itr_l_FEsh;* MASTLR TECHMNICAL Take Your Bick o
5 s i 100 DiMere
woe

Get These 5 Master Books iz

Here's the Slandard | 2-week Training Text veed
Ly our Army-All veou mesl to know o beoa
master of radio and electronics=condensed into
these [ wonderful books.  Just the knowls
edge you need for suocoss. A.l:.,rum— whsiy
car add, subfracl, multiply amd divide can
ma=ter it

You Get 2 Valuable Handbooks FREE
with this Offer

Boaklet Mo. 1—tells von all you need to know nhoat

Radie Service &
"l F
Awiatron  Radioman
Paolice Radia
Technician

s ivial gpunrantes offer. Slmply ALl in
coupnn. below desigrating your choles

of paymsent and mall todoy,

Examine At Qur Risk

Study the becks In your own home
fur 5 full doys &t ooF rlek, Then If
not delighted. If vou mre willing io
part with ¥our bargein ot any prlee,
simply pack them up pnd Potire henm
to vs and yYour maney will be refusd-
el Ao full without gquostisn.

MAIL TODAY— NOW

Hoose & Kissel
6321 Chastnut, Hansas City 5, Mo.
Gentlemens

mithematics, hundreds of short-cuts amd  army Please rush the Radio Technieal Training
methods of lenrning electronles the easiest, gquick- :.l:il'ltln:r.f::? '1"‘;':.._ r:",ﬁ.,,bl.i‘;.,:l!m Uu;‘ "i‘ ﬂ:’;’,‘,ﬂlﬁﬁ:
0EL WilYs frrw, 0 will pocarn set wit nye for re-
Booklet No. 2—shows vou how io siudy, how fund if vad satisfied,

10 dheok your progress nnd knowledge, Gives W Check

ugeful charts, tables, and formulns, szplaon- D 1 enclose 830.05 In full payment Yo
tion of terma, codes, ele, ;“uﬂ |:¢-..u r»qﬂpn:-!.

Mote:—We have only u few of these Mo, 2 B el o il e el e S
|

B 1050 tell P L

' an oanoq TETY.

booklets on hand, When they are gons only 1 emelose $2.05 and agree o pay $3.00 per
=

Booklet No. 1 will poenmpany the course manih for i manths, olal oo 11.96.
free, so ael immedintely to save disap-= '
’\L ol Airment. N 5 e e e e e e e T B S G
: HAASE & KISSE AMECBSS ¢ s v a e e e e e e s e
g ...--‘n.}L I i i T T Htalwe oo e

&321 Chestnut, Hansas Clty 5, Mo,
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.
DESIGNERS, ENGINEERS
\ORAFTSME, METALSMITHS ~

NEW-—100 clear and coencise weld-
ing design ideas gleaned from
Emcli;ul experience of others.
very idea clearly shown by draw-
ings—easy to understand and ap-

Designror |
ARC WELDING |

will save you many Times its cost an your
ply. If you are interested in HE.I'T f'!"t’ft"ﬂs?ﬂ P"ﬂf&'f: Ordler now, g3 50
welded design. you can't be J o [ Pagtpaia

without this book, nothing else :
like it, §3:50 Postpaid, 5 davs 5 F.mr. eur

upprnvul., _ wrtrations, Completa | s : -ﬁ,
manydl and test | Q : \ |.|| . !
//M'ﬂ ), W i R[S G N
5 i .- I' A0S J”.__/ =Y
th'art Bros. Cu., Box M-74, Troy, nhll ' L\ ./ L‘“——~ 'fw

’ﬂni! o The

e PLASTIC

START YOUR OWN BUSINESS
SMALL CAPITAL—WORK AT HOME

@ Be your own boss. Get imto new plastics business

Worlid's

today.  Start im your owa Jrome,  Small capital
needed, As you increase your knowledge and skill,
yvour grow with this big industey. This opportunity FOR PLEASURE OR PROFIT

5 yours 1n|,1.3l. w piel skarted mow in what may mean
a hig paying Plastics business of your own,

.- Now for the first time you can siart by preparing

DESCRIBES 17 LOW COST BOATS
Oet thin optrtanding book and Iml'lﬂ " lmll

t home for yous pwn uss or to sl st

§ S 16 dimh the Beomb
in your own spare time — in your own home, This el g e m{‘""ﬂ.’j""m:
nEw |;r|..1.|:| gives you I,"1| sound fundamental knowl- winda siga,

Drder PUH% A BOAT om ﬁ;tﬁ..:l eard ?‘tl:
o us. poatags om delivery.
!:rn I.-:Il- da; [ meiet Al -ETmuu-

[ H-Id ﬂ B0 with oeder. 1Dk
L E. BLT0 winh eeder.] Ovder oday.

edge vou nesd U be a success in Plastics ]Il.lLI]':
are actual working projects and plastics materials to
teach you, in your own home, how o do I'.\I:rrl':'lrl"l

shaping, forming, finishing, cementing, mold making,
casting, etc. Mail coupor for free injormation. POPULAR MECHANICS PRESS

Dopt. 5354, 300 E. Ontario, Chicago, 11
PrasTics TEcH, 620 Cost. AVE., Boston 15, Mass,

S e ————— Beonme a Real Estate Broker!

e
e A profitalle Lifetime career in any of Amerlca’s Finest Professions.
J For complete detnils aml free copy of pamphlet entitled “"The Feal

Estate Brokerage Business ns o PFrodfesslonnl Coreer.”  Write J. M.
STCIN, Post Office Bax 1565, St Petersburg, Florida.

N 4 THOUSANDS OF
|
ATENTSF AL ARM CLOCKS
A e o | e e e i
‘a AJHO“& Co. \ ' ATENTS Protect Your Ildea: gy

Registered Pavtent Aitorneys Since 1875 securing FREE my “PROOF
Write for Free Book and “Gertification of Invention” form OF INVENTION™ folder, Ewsesptional Parsonal

Service. Excellent References. Established 1006,
427 SHOW BUILDING. WASHINGTON 1, D. C.

E. E. VROOMAMN, 571 Woodward Bldg., WASH., D. C.

cITY . STATE

P

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

Ny YOUR.S

H-C-PELLETS ARE A\\"AILABLE

at dealers or direct. Cal. .23 and Cal .177. Productlon of
n-I.I models Benjamin Alr Rifles J.m'l:l. Benjamin Ah’ PIATOlS | e e e

has heun suspended for the duration as our facilities are Htiea by Fermor Mamber B
anﬁxla ar Work. WRITE FOR OUR ILLUSTRATED : tAtlarney
LIB‘T OF POST WAR MODELS TODAY. F ¢ E Patent Office

BENJAMIN AIR RIFLE CO., 812 Marien 5t., St Louis, (4) M.

Delays Bre dangerows and may be very promptly as to lia patentablllt a:nd nend | I F Rﬂnlil‘.l'[ph 302-D Columbian Bldg..
e

R I L B L et L S Rt i n L R IREB—,
on, #trict con &, A0

minimum of evpenss. 1 suzzest that you the attached coupon at once. 1 wi Pmm“.ﬂ" &1 oOoe, DE‘: charge, your m MTI?I-

send me n model or drawing, or sketch send my " Recofd of Inventlon™ form, ] page Inveatio

aod description of your Invention, and (Owver 40 years expeclence aa a 1 I

§6.00., I will make a search amd report Patenl Atlorney.) B e e e T S e .

A PERSONAL CONFIDENTIAL PATENT SERVIICE— [ s
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WANTED:

IDEAS!

Wi have beer retained by a nomber of companies desiring
postwar products and processes, If your idea is ncceprabla
an attractive contract for purchase or licensing will ba
arranged. Send eopy of patent or drawings and deseription,
Yaur nformation confidential, Thia serviee ia firee to you.

NEW PRODUCTS DIVISION
—@DEEIGNEBS FOR INDUSTRY, INC.~
2915 Detroit Ave., Dept. M-7, Claveland 13, O,

LEARN AT
nove o MOUNT BIRDS
1;? ;

Heads, Fishes, Pets; to TAN.
B-e a Tamdurmmt Profit and FUN.
unters, save your valuable TROPHIES. I

E:' ducks Mﬂlml:":#‘:u EP‘!‘ L—N§ IQ

timg for others. |
FREE BOOK Yt 100 e

@S NOW absolutely FREE. h DAY,
Send Fn.'-’!.!l TODAY for FREE BOOK. State AGE.
ILw s::aum. DF TAXIDERMY, Dept. 3378, nmlu, Heb,

LE,M oneY: cnmonm

Barna BEmplifed I_lﬂhﬁlj 1hilt hum htlbﬂd 'l|'l!i:| -:ﬂatm nc!‘
= TR, ! R reckied, & Dur “T'..“ T
nie Winkle,” “Reg*lar Fellvrs, ™ “"rtrm:gnn As 1t Soomea,'™ =
Ing: ~ Send 108 for Eiciire PRt (6h tast your shie
BHG G dotatin, © (SESLO REe) :

THE LANDON SCHOOL, 4407 Natisnal BMdgz, Cleveland 14, Obin

.| Get In at the Start—and Grow

Plasties i3 & new industry which the nation’s war
needs ia forcing to quick maturity. Already
Plastics are indispensable in practically every
branch of the SBervice—Aircraft, Ordnance, Chem-
ical, Marine, 2ignal Corps, etc. Opportunities ?
Nearly everything, from homes to clothing, from
00| padgets to tools, will be affected by Flastica.

Spare Time Training Now Ready

| The time to get started is mow. You can prepare
I:- nt home, in yvour spare time, to take your place
el in an infant industry that even now is leaping

" into prominenee. A new, practleal tralning plan
I is mow ready to help you realize vour ambitions
| and build your future sechrity. Act now. Don't
o delay. Mail this coupon today.

AMERICAN SCHOOL, Dept. PB4S
Brexel Ave. at 5Bth 5t., Chicago 37, 1L
Send me FREE information covering special training In
subjects checked below, Mo obligation on eay past.
OPlastics OCost Accounting for Mg,
|  OElectrical Engineering [CAutomotive Engl u:rlml
H ODrafting and ign DArchitecture & Building
E';'Fi for Men and Women [OShipbuilding
| ODdesel Engincering CBusiness Ml-l&aicmznt
q] OMechanical En Ir|n=r|:|'l|:iI OHigh School Urse
¥ Oaviation DRadi CRailway Tralning

Y Name i

Addreas..
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HERE'S THE ONE WAY TO REALLY LEARN

RADIO-ELECTRONICS

and TELEVISION

FULL RADIO SET
% " SUPPLIED for PRACTICE

GET HEMW for BIG EHRHIHGS AHEAD

The offer I make you here is the opportunity of a lifetime, It's
your big chance 1._-. et ready for o wonderful future in the
swiftly e:tpcmdlnT eld of Radio-

Electronies INCLUDING Endio,
Television, Frequenoy Mndutuhnﬂ.
and Industrial Electronics, BHe
wige] NOW is the timo to start.

FULL RADIO SET

Mo previous experience is oeeded.
I supply youwith Radio Parts which
E:m use to gain pre=cxperience in

epair work, These same Parts are
ysed for testing and for Signal
Trocing, eto.

PREPARES YOU for a

BUSINESS of YOUR OWN & :
« = « = OF Good Radio M'lg W’"’m or Hlml-l'?

The Snmavherry coarse sftarts Fight st the beginning of Nadie. It ges

the wnrious subjests scross in o clear, pimple way, make it easy fof

you to learn Radio Sel ftepair and Installation Wark . . by H!’.'“ﬂl

!E providl, Lime-tested mothods, T tench you how o ‘nsall de ropalr
Nectronic Enuipmanl.  Scan you' |l e 1l1llllﬂl.'d for &

in one of the nation's Radic plants doing war work

the Army, N

¥l
H TD'I.I enter
avy. or Marines, my traiaing will help }'uu. win highor

rating and betier paw,

READ WHAT GRADUATE SAYS

“ Wins Out In Army Test™

Hginee I er II"I"\l]'."'tl

f'i'l'“-“ elegant Coure in
Rodio I have beein deafted {nko the Army and
!:Hul. into the Signal Corps.
0 compecte te §et
I now hold and
s n result of my trainin
with you, I made the hes
E_Ifldz‘ II'II‘|: ol ui_“_' i
point 1 am nE
iz If It hnodn't 'b-l:'l':ﬂ Ir
rouT  thorough
tndia 1 w.:u.ld r-rM.d.‘h-Iy
be poeling DOLALEE TOW.
1 recomamend  your train-
ing 1o all Becaase it i
wriiten in lassfishge thak
the avecaps  IERYIRON CRik
understand.” =— AR CH
I"!’.'I.TH.ME'R. JR., Fort

=
-
F
o
©
c
1
o
=

SPRAYBERRY ACADEMY OF RADIOD
F. L. Sprayberry, President

Box GOORG, Puchio, Colorade.

Please rush my FREE

EADIO, ELECTRONICS mnd TELEVISION."'

copy of “How to MAKE MONEY in

[ | PR P e S e ) o P S P Stato., ... e

3TA



BEST

WANT AD
MEDIUM

Advertisements in this section, 35 cents per word, each int-lrﬁnrl, minimem 10 words, payable in advance
Ta be inserted under proper clossification in August issue, should be in our office June 20th

Popular Mechanics Mogazine, 200 East Ontario Street, Chicage, Illincis

Auvgust issue on sale July 20th

AUTOMOBILES—MIDGET CARS

AUTOMOBILE Books. Rar:u:.- o
Album™ 110 photos, m phﬂ
world's ll':rcltul'. TRCE

1B, "E-lgn Rnarfnr Flwd.“ IBI.
lﬁ-l‘:ﬂ' ﬂ-ﬂﬂﬂ #Pw‘il:.‘hm rwith ':ga EFIE
u.u:rfbed.

Rickenbucker, Murphy.
L T R T T

Ford * $2.60, Auto-
mabile Tacin hmt $1.10. Prices Inalude
reprints, illustrations, drawings army Jl:c]u
and German BMW war muwrtm All
pastpald. Clymers, 2135 W. Fleo,

lesn &, I'JIH e

GARAG pea_controlled
Irom duh'b-ul.rd pu:hhuthru Thoroughl
tested system. slmple, depend-
able. Materials lnnmml\la obtalnable

ﬂeryw‘hzm. Com “Build Yoursell"
plang  §1.00. mpl-{u' Laboratories, Lyn-

Cams, Co
chargers, International ng

man Auto-Union, Italian, French, British
racer specificatd 2350 paost-
E‘R.Ili. ‘E.I.}'Elm. w. le. Los Angeles

AUTOMODILE Racing book, Nith odi-

tion, well illustrated. Instructions on
bullding bodies, Ir engines, Ford A
and B m\'ﬂalum Flans, AAA rules,
.lpc:llluu Roadster racing, Indlanap-
alls cars. :Inﬂ1pna d. !tJI:IGODI Ray
;i';lm Dl.'pl-. L Clneinnatl

S

Ty Ei.ls'ﬁgmp:uu“ﬂm'“ﬂ:
:riF““ Fasd enré}; automabiles,

friction driven Plymou w2 and
L o | er ) Tl'nn: engine
nuiumu%u -Bht‘ﬂd.ﬂb;tu :IEﬂl-i'h-‘-. g“m
Enox, 1 dsamo B, RS

tag, Maxwell, 'bJ.le ﬂn:hull Ram.
Bier. ~ Orlent! wm Foerloss,

Lambert, Rw

Balden- I'm'd te:ut uu ton detalls, Lin-
mln truck, erland, alectricn,

umFIn mn. ulhum Interesting. edoca-
eal, humorous anclent mo-
tor nutnrr Inl:ludea muturl!:vﬂ-: Bectinn,

It [-11] pﬂtpli.d Clymers, W. Pico,
Loa Angeles 8. Calif.

g§L.00 FOR Ltr no thc cufs of

racing ears “ ﬁ ’;;_du shieet

direct from I'a.r."t,urr H- &R M
Bd6. Anderson, Indians.

1044 IGNITION Superch £3, Eﬂ Fut
starting, mileage, ]lfl!'n. lﬁu
60 John 8L, New
Automobil blication “Mo-
qu uﬂ]u&ﬁuﬁ dmﬂdE_
tt-or.'ut comments tlah nutomobiles
I LI o o
mm.. 7135 W. Hm.p{q ABgelte 6. Callt.

PROFEEEIONAL Midget rm:lr_rl m.l]mr-
scooters, midget cars. Parts. plans, -
book cotalo Mustirations,

Midwest, 23557 Charlestown, Tﬂfem Ghis:

AUTOMOBILE Racing I‘l[:bu'r].l.'l_ Fho-
tographs 236 world [amous drhll:ra.. offi=
clals, mlities. {.EIB G%Ef
mers, 2125 W, Pico, .n.mlea- B. Cal

AUTO SUPPLIES AND EQUIFMENT

CLYMER DeLuxe chromed ml‘.]!nht- for
automaobiles, motoreyeles, boals, hunters
TriggeT ;w]fr,h plstol grip hmd‘ja r=
ful bﬂnm operates off any 6-8 an-
tomobile hnt.t.er:v Only few lelt, horry.
5850 pmlplid. l.‘,!lim:m. 2126 W. Pileo,
Los Angeles Calif

WHIRI-G!LE Turbinator, §3, 'ﬂwr

v ees carburetor mixture, CABEE.
mi nnd horsepower; reduces monot-
ide n-l'reﬂi and all eorporation b:au%
Loraine,

Wrench ins 15 minutes. Give

make, year John Hanley, 5119
'DE[:I‘!'HT-E. . T

= — —
ATTENTION: Hun your car on ((nat=
ural or artiflcial m] witnnut nll.en.tlm

to your ecarburctor ﬁnﬂ
l'h.DtA.‘r blueprints, an.d Lerature ll\'l.ﬂl.'
roximate cost, size of

% Sarpera
|:n eage, Instructlons, ete, $1.25 per'a
Machine Shop, 218 - 223nd Etreet_ Dunbar,
W. Vi
BAVE Gas, How I lporeased my milenge
over 15075 Il a uo‘psr!mted i.runle whi

may he gt more mi gr‘— Post=
id §1, ::up_-.lrtgnh alen nﬂ'ﬂ-\e for sale,
nterested?  Write, W. Orr, B10,

Frankford, Ont.. Camn,

OPERATE Oars, trucks, tractors, mo-
tars, with wood or ecal gas, 15 mﬂ-n:m—
oline. Extensively used In Iﬁuipu
E]'m.t detailed lmh‘uuum §L.00. W.

roas, Lane Rock

THE Lord is mm.inll

5 free. Bcheall,
innesats,

Oet guarantecd
263XA,. Duluth,

AUTO TRAILERS

AUTDHCIBII.E Oenerators. Robuilt gen=

tors for cars or trl:l{:k.u. O'Keele, T517
Mrrrl].'l. Chicaga,

ﬂA.EDI’..]:H‘E Baving device, Cl:lm'r:llet..

guth. 1933-1998, Walert Come-

ﬁ““' -'Jvl- Morth 10th St, Milwaukes 8,

T 1000 MD’IﬁFI:IE't‘ﬂ Meeded to make

saving test, Ui

offer  wrl

Co., TB17-B50 W,
Wis,

v
Btate St., w;u-nm

“HELP Protect your automobile ngminst

theft. Simple, e.a.n"pﬂln HMothing baty,

:In.st.nlchnni Bie, i H“ ﬂ'mlbﬂﬂt R, Rao.
. Mass.

a!'-r:f:u.:.. 30 Plcked formulas and plans

for $1.00. Reclean used oil, Carbon re-
maover. Punctore-proof your tires. Auto-
top dressing. Antifreeze. Ignition super-
B e Sy TRt Tie

§ us more equ i -
I‘:sl.'lll&. Monroe-Methods, Box 4766-A, Ban

Francisca 1. Calif. FEE ]
DUAL MuiMlera, l'.:a.u!urnm style fit
TFard V- ! llercur:'. gasoling, In-
CTEASHS bw.uil!'ul d:en tone, Al
nt.tunhmenu ulp-ea Imtal!lﬂﬂg.‘

£20.00 mmpim 5, 2125 W, P
Los Angeles 8 c‘g}ymc

tional booster,
U‘Tbﬂiﬁ:ll.ﬂ smlc.-_ Archat.nﬂlur.

N. I5th Arlington. Va.

cacl House, Sport: camp. utillty trallors.

Catalog 10c. Dandy, Hox 135-A,

Watzay, Wiseo

VACATION Ca
%m-nrlnﬂh' Indflﬂl#ﬁ

MOTORCYCLES, BICY¥CLES, MOTOR
SECDOTERE AND H“‘I"I'Bi-m

ENGLISH Magaszine
nblished weekly. In
EIBII.I-. illustra ﬁm’ \
m Rllﬂ

l.nd future

B, H.'I Bample W‘PI‘E ﬁ Clymers,

2135 W. Pleo, Loa Angeles 8, U!y:.
PARTS And service for most

scoots using Lauson or Bﬂf%md Hl'ru'ttm

motors, 3:50 x 8 tires li22] mlld.‘l:.‘hln

I'llh ration certificate

%.h! Iﬂm.' aur nrw n:nh'llultl
'E-'Illh': which wi

erate on most moto
America ot Beoot Com s
:Iaull—i:i w. vl:'lrrull Avenue, Chicago
CONMVERT Your bike inio an El.uc.-t.ﬂ-u
me Bimple, practical. $1.00 ‘ninn
drnwlnn agmﬁu ons, !-nntru:: LETH
Mowery Lancaster,

“Motoreycling”

EXTRA Miles, Drive 50 miies for each
gal. gas used. Inexpensive to equip ear
wourself, mu:—a.lus Instruetl 21.50
cash or mn’nﬂrmur BT, Huhmtm.
Box 54, Ban na, Calif.
HOMN-RATIONED! Get formuala and
simple directions for mixing multl-purpose
salvent ches msoline. Tse for pres-
Ay R A
englne fue w pr use in mo
vehicles, boals, planes, Scnd $1.00, *Qr-
L-.ulc Bu'l't:nl; " Bax 453 i, 5
BAVE! Used, ﬂlﬂﬂ-‘t&ﬂ- all ﬂﬂ
transmission specialista L]
Im.meﬂ.l.n ?hr Victory, HH iy

t1 VAT, Thint.ut mnﬂ:-‘&:h{n ‘?’B;E-
r1 ik

lh‘crq!“add.!- mileage, Build rnurmll' it's

J. Priesen,

F!lnﬂ-ﬁ.

CUSTOMIZE Your automobile. Tius= EE“’

trated, new mt';lin: 1dm inatructions, "glu{"""‘l" 1.

suggeatio odel  changes by Tank :u.a.rd prr:meu.r.: slphoning.

simple n:::l.l‘ul:ufu'e ﬁrleod. Wheel, Box Piln all sars, 50c. Oeorge Bacalles, Corn-

23, Arcadia, Calif u‘m Ing. M. ¥. — - .
ETEAM .hutbm.ubdlea! Bend 2S¢ for lit- PORTAELE ding stove, Ves

e uaine oy St Bubed | e, Conseatd” b, Sl s

steamers once manialsctiEns 115 L2 ] . huta'cull'v: Friei-g

esori npeclm:ntlum Elta.n White,

mnum?ﬁs Ross, Grout, ]:%‘blu

€TE. Mo cars for sale

Pico, Los Angeles 8. Callf.
DON'T Worry or siew mr gm saving.

E?n“&”u: ur:arlunuiafzm.

rive :-u
u\lln[ t-udnﬁr E tn Equalizer,

C].ymara, 2025 ‘F.I'
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EeTVi0E Men. fek
canned foods, qﬂ"ﬂx

complele with 39 heat tablets $1.50 post-
r:éﬂ}::ymtrs 2125 W. Pleo, Las Angeles

PRESERVE Your tirea with %‘;ul.'l.r: and
puneture proaf  your tires,
stamp. Betkoe, Box 898, Borger Tuu_

PLATING Outfits Iur auto plrta Con-
nect to B hntlm'y Mo tanks used. Free
particulars and . CGunmetal Co.,
Ave, J, Decatur,

i " | “"Modern b Tm:l:]u Hﬂchﬂa-é_
“‘“‘“:fcﬁ?ﬂp""";‘m““m.:;ﬁ“ﬁ.'ﬂ *".':.ﬂmml
a5 ]4] [ =
eations, ulmmtf U. B .u-m

German BMW war 1 *'l.lu—~
tarcyclist's Wﬂrhhup" I "I‘wu 5
Hoturq'clﬁ‘mt 507 : "Elreod—ﬂ How
ﬂb‘mn It“ t1 nu. Hlﬁml

Factz' 31, 51 lﬂ.
Hﬂt.unm:lz

tru.ction mnlu.l "quosmm-
answers'' $1.10. Al d.

2126 W. Fico, Los Angeles 8. Calif.
FACTORY Moto-pcoot 850, motoreyeles
m un- nudnl ears S60 up: gosoling mo-

p junrationed wheels, tires, paris
‘Sond 25¢ far b big war-time bargain
e:ﬂ m_ Midget Motors Directory, -

ARTE, Completn motor parts  Jist,
e, 4 (. el el ot
Orand, Des uﬂm 9, Jowa.

]!L'EI'EPRINTE To maks
e §2.50. Muartin,

Br]udL Wis.

HARLEY-DAVIDSON Parts, accessories,

te models. Carl Bush, 51§ Broad St.
Hewnrk, N. J.

HD']'DH.[.TH’C‘LE Cylinders  metallined
and grou to any aize desired. Soored
and EII.E'IEI:I Ellnﬂm repaired. Stahl Ma-
ehine Co..,

chle

own motor=
Pl-ﬂ:zr Ave.,

MOTORBIEE And scooter manual. Con-
tal motorbikke and scooter plans, sup-
ply cal and helpful hints, £1.00. Va-
ﬂrt;.r Enterprise, Box 5, Station A,
wille, Ind,



FLOYD Clymer's Historieal Motor Scrap-
book! Just out. 148 pages, photographs,
specificatlons, descriptions onrly mo-
torcycles, automohbiles, locluding Plerce
s Merkel, Pope, Yale, Thomas, Harley,
I'u.d'la.u. Marsh, Feading Thor, steam

gle, Ace. Cleveland, Darton, Min-
nu ut front wheel driven motoreyeles

Aepoters. Britsh, Oerman. French,
E'IEd}Bh makes. Auto section  includes
Chevrolet V-0, !rlctiu-n. driven Plymouth,
Fard 2" and 8", revolving e CaT,
steamers, electrics, Brush, Max-
well, Studebaker eleciric, Sears, Enox,
Maytag, Hupmobile, Orient.
others. Interesting.
ous ancient maotoring history, $1.50 post-
l:.‘i.l.[fwmt“' 2125 W. Fico, Los Angeles

HOTDRG’YELISTS — Now and used
Eu accessories, all models, Catalog 102,

nderson cotnlog 10c additional,  Tri=
angle, 1157 Harrlson, Chicago.

NEW Book just oiit. English Matoroyele
Manual. 68 Ia pages complote authen-
tie factory servicing information British

war and eivilian mnmrr:y:lm 140 Hios-
trations, dta..r.u.uu, engines

e nfield, Nm‘tun ‘Triumph,
B.E.A., Matchiess,

p Matahless, aﬂgtel 'Felocetﬁ. Bunl;;
Millér li:hEm:B: hydranlic Inr‘l.a Won-

derful rl OWDETS, mturu-t'lnl
educationul m:ur matorcyelist, §1.50 post-
E Gw%ﬂy 2125 W. Pico, Los m:lnlm

TIRES And industrin]l wheels, sultable
for scoolers, wheelbarrows, farm  equip=
ment, ete. All alzes. Bicycles and acces-
sories.  Largest assortment in Americs.
Bend dime for list. Oyecle Transport Com-
Eﬁ&ul 1 8o, Mighigan Ave.. Chlcago 5,

C]ggnera Motorcyeling Manual
1“ P‘D.!EIH.

illustrations. Complete ine

pecifications, descriptions doz-

an.a mmurmles nes, transmissions,
uare four, two pistan sin-

u.Leev.nt ve engines, overhead cam-
shafts, water cool motarcyeles, Spring
frames, hydraulie forks, sidecars, riding
Instructions. Two e engines and fmv*
er bigyeles desc . Mustrated, Jusk owut
f;;aw pmt‘pn.‘ld, 'ﬁl;,mm' 2125 W. Pico,

Tﬂ- platons. chain for
Harleys  and Indilm. MeCunn's, EIIH
Texas Btreet, El Faso, Texas

BOOK "Spesd—How to cmu.m It.'" 160
pages, Lllustrated, Instructions, cams, bal-
ance, timing, valves, pistons, TAcing ﬁh-
I:Ill]sut. Wor ﬂ.‘i IT'EIIEI-I- -Sbeﬂl tl-'lﬂll'lﬂ '

tpald, W. Floo,

amlu 3] m .

ATTENTION Motorcyele owners. 1044
El‘nliutlm covering trouble saving tips on

dian and Harley Davidson motoreycles,
R R
mfrnudﬂ&r:nﬁrﬂ:-ﬂ l:i‘t:r:l.er of §2.0 ﬁn’ 'princ
Presion Motors. w

"HDTDR CLES — How
Them,"* 260 ImEH- 175 lummtinns. dﬂw-
ings. Relﬁ mao

B‘I.';mtrv}! writton. $1.60 postpnid.
ra. 126 Pico, Las Angeles &, Califl.

HARLEY-DAVIDSON 24 h.p twin 45
motors,  Perfect condition, §86.00 and up.
Lateat design. Used to Fuwer farm eguip-
ment, lee sleds. midget cars, ete
Harley-Davidson parts. Send 25c for bal-
Ietin and 45 service manual. Knuth's, 2451
Fonddulas, 8, Milwaukes, Wis,

BAVE Oasoline, build a motorbiks now,
send 28c for complete plans, Motorbike
Service, 2108 Mclean, New Albany, Ind.

100 RIILICS Ciallom] Hﬂhhmmun, mo=
toraycles, Whizmer bicyele engines, mld ek
automablles, gsoline mnﬂ Mo prier #
nems 10e. E x

AERD Fact boox, Just out Complets
history of flying from 1783 to 1944, Seven
hundred most important dates in aviation
history with whnt happened aud who :1.ld
it. MNames, desenplions, wa
leading nations. Origlns of mnm a.n.d
companles. Airplane production figures.
Hundreds of other {acts, Most seccurate
and tomplete ever compiled. Only $1.00
poatpald. White Publications, Dept. A,
Potoffice Box 106, Loa Angeles.

NEW Lightplane manusl. Sportplane
manual, :Iishhﬂnm' blueprints, ete. Oir-
culars 30e. Craf n:l.n.E-u-uu. Hox 1163PM,
Milwaunkee 1, Wis

ELECTRIC FENCING

ELECTRIC Fencers 51.50 and up, Write
to: Wholesale Fence, Hales, Cornars, Wia.

BATTERIES, GENERATORS, ETOC.

EDISON Batteries. Light. Power, Fif-
teon year life. Five year guarantee. Com-
p!l:lt-u Il:hllna: plants. Pree literature. See
Jay Company Wl Yonkers Avenie, Yon=
kers, New York

ELECTRICAL BUPFLIES, EQUIFMENT

EXP ER5—12 Inch nron tubes,
red or blue, $2.00; fuorescent, any
§3.00, Qu.n.n: ultra violet U-tubes, $10.00.

repald, o, WM W, Tth
Btreet, T..m Anu:eles 5, Calif,

TELECTRO- -MAGNETS—Pluns far build=

Iﬂ*ﬁ—il[ﬂ] Terry Sales, Central Station

Toledo, Ohio.

6 FT. Ironing cords £1.00, with switch
£1.50, re ment elements §1.50, Marko
EUJ.'II:_I_]. §34 Logan Blvd., Chicago 47, 111

ELECTRICAL Applinnces repaired. seo
ocur ad page 170. Advance Mig & Dist,

o

ELEGCTRICAL Appliance repalr. Dae
your own shop, Learnn house wlnng o=
tric motors, wvacuum cleaners, waihe
ote. Complete illustrated course u:uwa
how. Pree booklet, Pacific Bchool, Dept.
APBI, l"l![ﬂ _West Fleo, Los Angeles 6.

..ELL EI:.EH elect.rll: lants, a.c.-d.e As0
watits to 40 k.w. E Schmaltz, 215 Wy-
aming Ave.. Eingston, Penna.

ELNTHI#‘.'- ?::mu ‘Writes-cngraves

51,00 paid.  Beyer urs..

-!.515-—E | Cottage O '.'.Irm'e c.'h!r_an:n 15,

T HOW—Repair your own electricn] applis
ances with Chanite Belf-welding Electrical
Heating Element Flux. Instructions deliv-
ered, price §1.00, Chanite Sales Company,
014 Bouth Main, Fort Worth, Texos,

ELECTRIC Fania — Correctly balonced
168" aluminum blades, 157 bare, §3,00;
heavy guard, £2.00. Das 1 =13 h.p. electria
motor and make your own fats, Ter Risae
man, 427 E. Jefferson, Springfleld, I

WELDING, SOLDERING, PLATING

A.Q, Welding rods d.c. (miid ah:e‘[ 50
pound eartons u:thnut priority. -
mum order 35.00.) 178 loe. 5;3:!" fe,
316" Be pound faob  Welders Olub,
AB-3433, Chicaga 5.

WELDERS Make vour own flux for braz-
Ing dirty, rusty castings. Write for free
sample, tullirgical Pormula Bervice,
Dellwoed Ave.. Jacksonville, Plorids,

A, C. Are weldera! 125 nmps, $30. Weld-
er for thin metals 850, 200 amp, produc-
tion welder §100, Priatity. Frazee Elec-

tric Co,, Box 5086, S8an Francisco 1, Callf,

NEW Model electric welder 110 volb
ac-doe; will weld all metals: easy to
use; NIII directians. Gomplate with Tawes
unif, fame and metallie arc attachmonts,
cnrhuna. ﬂu:l::,ll1 rnd.u mask; all fer £15.98,

nglo Welder Mfg, Ca,,
539-!-1?’1‘ CII!'IB.I Et Hew York City,

Lrge, small \
ﬁf%lrléeg]l:&er“ mmltti“ﬂgﬁmcth wmﬁdt?‘;

Pico, Angl:ru . ﬂnlli‘. Club. AB-3433. Chicago 64,

B-OYE “MI bicyele repnir secrets rTe- 'i'i'tLDINE Equl.nm-nnt, :n.aw used,
vealed " Blcyele Ir muul G5e, R, . | Bought and List pment or
Klauser, Ehu‘lbn “wants” free, Write Flﬁli Wilson,

PLANE, Scale dm‘w].n'n. specifleations, | A941-A “E-st.” Mapa, Oal
lﬂuatt;':l:lma itmt' bﬁ!g.lﬁq:p?ttrant;vetr?nm 110 ‘I.;DIE.TMHB sﬂ'ynlcm:rc 1ii:lilrl\ultival.'a. 125
driven bicvele $150. Postpaid. Clymers, | tric Go. Bex M85 San Francisce: Caiit,

2125 W, Pico, Los Angeles 6. Callf.
AVIATION

ATR Mechanica Manoal by Zweng covers
alreraft and ongines. Multl cholce £X-
qmlnar,:lm £31.00 postpald, American

Llon Service. 11021 Ventura Blvd.,
Hn Hnﬂy‘woﬂd ¢nlil'.

ATRPLANES trn.tkupu. rﬂ:u:up.
Send 26c for 'h 'wn.r— rﬁn talogue.
Used Afreradt D rectary, A , Ohio.
FROPELLERS Of quality, all types,
blode Airliner for nIEﬂEu ¥a Muotar c-amE
veraion diagrams 50c.  Literature free,
Btandard Aerocraft, Ft. Worth, Texas,

ARD WE'].IIIE‘H wanted by th l.hpmnd..
Learn with §16 mu lessons m";nnl.L Over

gi..: how-to-da-1t o 53,00 Eﬁ
Ll arantee. Hobart
MM-T4d, Trny.‘lgh'lm b

ELECTRIC Arc wealder, costs less t'ha.n
1.00, easy to muoke from avallable scrap.
tariling, discovery, Guarnntesd to weld
Hao Loy. ail £1.00 for complete directions
to make and operate, or write for further

ALL Purpose clectric welder uses 110,220
volts ae,  Continuous output 20 fo 160
amperes. Handles 118" 1o 3/16" olec-
trodes. Light or heavy production, moin-
tenance, repairs. Vernler type controls
Farms, gacnges, shops. [actories.  Pully
nu,nr-a.ul.eed Ihad’shlr]d electrode holder,
cables, electrodes, Llnstructiens, re
usy, 513500 fob. Chicago, Olber sizes,
noeessories, supplies. Oircolars, Willinms
p- Company, Box 4100, Portland & Ore.

MAGIC Arc electric welder has 0999 uses.
New model welds all metals, used by oloc-
tricians, plumbers, garages, navy, many
large fndustrial plants. Complete with sil
supplies, mask, rods, fluxes, instructions,
£10.05 postpald. Immediate shipment.
Literature, Sine Equipment. FPITEW,
Quakertown, Penna, LT

SUFER Welder—For home, farm, fac-
tory. Makes even beginner an expert. Im-

mnnd on  type used v  Navy. FPully
equipped with Metalllce Are and Flsme
Tur handles, nu.rlmna rods,  fluxes,

e, Complets directi bes
a,:-ulc "im volta, H’n e:[?g fiﬁngar’fgﬁm

Guaranteed, §19.05. Save 2%, send check
with nrd'ur uper Wolder Manufaeturing
Cao., Dept. A, 23 East 20 Street. New York.

WELDING, Cutting, aircraft welqt'n‘
ll-miid scldrrén-z litqulpgrm.h El%l:tru: a’r‘n
welders, uperior xy=Acet F
Hamilton, Ohio. 5 i

MACHINERY, TOOLS AND BUFPLIES

DRILL OGrinder—The origina]l patented
precision sharpener.  Use with any bench

grinder—No np-el:ll.l fittings. Girinds drills

E- Iﬂﬂm BCCUTACY iB 15. Gn..ljpcrs rl.l.th
oul=

stdr, ll '-T-'l- E’E m:l sr.'-l]c wtl.h. ma.

Ienis §3,00, Cirele cutbern for & llé
tle, ete. $3.50. New tool grinder 5|:.
Froe lltl:ra.turo. P‘ncmr.'.r. Bl1-B East 3
Eansas City 3, Ma

SIMPLEST, ﬂh:ﬂ.uu:l:. drill grinder, :|| 'H
postpaid, Dealers uiriea I‘
tory, 3410 Alameda, Burbank, C l::a.li:'nrnlu

LEWLS Castings, materials and nlue-

cints are he jdeal means of egquippin

me, 2chool o commercial machine |.|:|.|
—at unbelievably Iow cost! Mills, shapers,
wm drill presses and many other tools

lllnkl}' and easily hu.ﬂl- from Lewis

E}up t in your own shop, Bend
1B¢ t:r cover malling of descriptive catalog

listing 23 ftems, Lewis Machine Tool Go.,
Box 116, Btation A, Depl. H-ﬂ Lo An-
geles 31, Cnliformin!
mg'i.;ﬂ'rmﬂmamnn m.udlell mnut & uﬁ
mmue'uﬂewaﬂreun:ﬁnﬁbc for 4" '.fm:
and free catal Terek and Sons, G304
W, Patterson, CAED,

EL&W%&EIE& Bh&!‘pe:s]:-tr EF!I!!D]# !: 11!]5-
slgn VOULERE lans %1,
Scott Hess, Dover 1,

Penna.

MICROMETERE New 0-1'" §5088; 1-27
£7.05; 2-3" 29.55; 3-4" $10.95, El:!-ut 4.
in_handsome, ﬂ'llrlhl'ﬂ'{:l“ 534 50, Head-
ing ln 1710007, Precision Guaranteed,

0L |u Cash orders prepald.
Examine five days, If unﬂtLal'a.r.tu TE-
turn for full refund. Wendler Co ,_'Bopt.
1A, Fremont, Ohla.

DRILL l}rindhg
Centering tool
q ) . 40c; !.' o
El.'[llurn.il.

ttach 05,
'aun Banﬂj;ih cnmmgmr Ffng'.:'l
. 2 oy,
urbank, California.

OARAGE Dwoors I'Il.tﬂbﬂl:'ﬂ.
Lotk Under *Autamobiies o OO0 roed.

MAEE Your own electrle hammer in
five hours with material obtainable with-
oit priorit¥, Large or small.
chizel, cut metal, plastics, plyw
cnlls to wind, Costs lttle te make your
own with our instructions $2.00. Order
from thiz ad on money baclk
write for free details. Hous
Tipp City 2, Ohio.

BETEEL M.S“m&h fﬁ Fr-.tum.en.
englneers, mechanics. FE) reg. Clair
Company, Box 926, Blythebourns Station,
Brog H ¥ L

10" STEEL Wire wheel brushes, inter-
changeable centers for b‘ul‘ﬂuﬁz McCann's,
214 Texns Btreet, El Faso, Texas,

CGRIND Drills any twist [n three diﬂ'ﬂr-

rantes ar
n Maupln,

ent ﬂirdjfl nt angles 15'2“ l'u:ctiln” t

Bropa uaranteed. cLory

Blooson, Los Angeles d4, -
INDEX Heads for sale, 'l.'l' n-

glve., Bixty-two differant d.urjslm wed

onm smill lathes, drill press. mﬂJJ.ul m:.-

chines, etc. Make gears, hobbs,
e Yo seirnte, dnd Surssi uH#u'
byists, Write for free foider. Long's in.

inf tion. “International,’” Inco t=

e'&.,wﬂ"ﬁ ;Ernzunﬁ. ‘E'h.tfnnln a TPOrE WE:&HM' 2117 East B Bt.. Torrington.
mmﬁ[ﬁ.ﬂ‘ngsid I&E weldars, Recom- T
Mtg. Co.. Fort Coilins. Colo. 7 | JULY, 1944 39A



CONCRETE Building hlnu machines C“HANDARMS," “HRifles,"” “shobguns'—
gnd molds, Easy paymenis. free, pold with generous amount of ammunl-
Concrete Machine Co., §129 awlh G- tlon. List 10e. Commando sheath knives,
ton Ave., St. Louis 11, Mo, free circular, Rudolph's, Alchlson, Eas,

ABSORTMENT Mew, used high-spred
tools, Box 403, Flint, Mich

BOATS, OUTBOARD MOTORE, ETCL

EXPERT Gummﬂhins. repairs, chrome
plating, barrels ghor Estimates fur-
nished. Kenfx Cunma.n:, 408 Morgmn,
Tamps. Florida.

ood boat plans Ene. l]suu
boat_ bulidime. plans 108 Tne =t
Murray Etmt_ New ant.

1 el KU A
i LV 2 W =
h':r. drawings pnnd p-by-alen  lnatroe-
tions. Priee §1.00. Euwer Crock Pmlulun
Corp, 2 Meshanle 8t.. Sliver Creek, N
BOAT Designers are highly padd I:l!'u!'u»—
slonals. Complete conrse by mail. Catalog,
Westlawn, Montville, . J.
rowboat! Mas sail,
P HML !W_FM_ . _!E. boom,
IMDIAN Bilver Arrow outboard maotor
rts. Indian Motorcrcle Boles, Inc., 354
alumbus_Avenue, 8 ela; E. Hm.
MARINE Pn'la er—Easzlly any
Ford maotor (domestic and fm-:n:n'r with
Os=co parts and kits, Coamplete mm:ﬂ:{

25c (coin). Os=co Motors
glmm et, Dopl. M, Philadelphis 34,
0o

USED Ouiboard motor parts. Cutboard
f_ﬂ:ﬂ;‘a . 1184 HRemsen Ave., Brooklyn,

FULL Size, cut h:r shape bﬂ!.: atterns
blueprints. Tk - pot. uﬂ:jatg.d

“Billd a Boat' uulw 1be (esin}

ta Bulld Bonis'' book, $1.00. Clevelond

= Boat Eél'.al:lrnﬂnla Co., Btatlon A-65, Cleve=

Jand, Ohig

OUTBEOARDE — Bava . Good used

., all makes and mndl:f[l- 'Ba.rnim T

pilt motors,  Crandall Co., 350
Commonwealth, Bostom, M‘.l.'s.s

ENGINES, MOTORS, DYNAMOS

ELECTRIC Motors, xcnmtur-s. conyert-
ers, 15 to & h.p, a.g, de o Bocda CAr-
bm]ntn'r. ne to de recuﬂﬂ battery
chargers, Temps Bros,
_;]!!rﬂu Avermie, Btmk]j':n HEW
BIG Pay jobs in 'I'l:]dl.m; mm:u:lk'lt
welding Imnu and telerence books.

s, lessans,  $3.00
E:EI Elll'l‘a.l].ll!l'.‘ Hobartweld, ﬁu

QY=
'J"lﬁ-hgl',

Aumun:zm By W.P.B, to sell Inven-
tory of new e and d & midget motors—
Both geared to 4 1 L speed 1350
r.p.m. 110 volts, I enl Inr timing devices,
dirplays, models. Bargaln priee oo motor

£2_00. LE']‘.Il‘th 3. heigh 21 :". width
215", de §3.00, Length 515", height
zin ! width ‘3" Add 25c far Postagr.
MiLaren Prod Company. 114 N

ucts
First Btreat. E\'uu'i'lﬂ: . Ind,

"E;HFLEK Motors." Rotary and semi-

Fractional h.p. slzes, For water,

ml Hr steam. Presaures, 40 1ba. and up.
.Dup.]u Mators. Burlington. Jows.

NDING Data, Iinl.lrl.l 225 motors, sin-
le and three 1 :lm. M’ulm' "Data

o., Box 76311, LE ] ﬂ‘ltr
ATHLETIC NT—RODY
BUILDI l] DGUB.BHE

HANDBALANCING Fasily  learned.
Write, W. Power, 121 W, Vine, Halama-
200, Michlgnn,

LEARN Guerilla sell-defense, Beais
Jin-jiten.  Clreular fres. Crown  Books,
Chatlotie 4. Mich.

BAR-BELLE, Exerclze eqm'pmm:lt.

rses,  Bpecial offers]  Free  booklet,
Good Barbell Co., 3201-PM Watson Rd..
Ei. Lonia (0). Mo.

SUPER System of mnsatoral physical

training. Free booklet. Harry Good,
Wakson Bond, St Louls (8), Ro,

EmiDlDI:PU I:tlﬂﬂumd.
ek rlil Ium.ﬁtj"-

AREH.ERY, Ly 15104 bd Arrow''  sels
and egquipment. t  10e.  Rudolph's,
Alchison. n&As,

ARCHERY Equipment: OCatalogue frw.
Mld—‘i‘\’nut Archery, 2208-A East Tith, Chi-
Cagr

DOGE, FETS, BIRDS, RABBITS

RABBITE—New Zealand Reds, Whites,
Chins. Pi m-—-?i‘hit{' Silver , Raoe
Homers. . 34531 E. 14th. Hay-
ward, Calif.

WILD Oeese, ducks petf“l. Innm
rubbits, phensunts, Prices fres Y ewell
Game Pacm, Danville, I,

HAISE Guines .  Make money at
home. Blg demand Army, navy, lab-

oratories. B et free. Taylors Gulnea
Pig Farm, Hapeville, Georgia.

FPEDIGREED White New Zen.li.nl:l rab-
bits, 'I'!Ll:pl.- mice, cavies,
ETMJ Fairfield Rabhbit

ELEVEN Ouood Im aps. Complele
Nll.l:(l'll'll'l-t! Joe. wl.-.mn-ur:n Bax 61, De-

YHOW To Mount Pish as a Hobby ™
$1.00, Lewis Enholm, 18 Narm_-ld 148
Wallaston, Mass.

NOWEHOES: Immediate delivery, re-
uﬁu' a.l.%n Send card for si;n:l avallnble,
Howe Fur Fur Company, Coopers Mills, Maine,

T BOWS—Arrows for recreation. hunting,
fishing. Beautiful archery instruetion
?:Iulfml.rntes ulaﬁuiﬂu}-réﬁ. ery Bales
Bervice, 617 South State, Ehl.cﬁﬁ_n

HABBIT E-'n:ndjnx stock E.m' nlu.

:I"m:
pricelist, I:rl.n

H.B.hl:lit-ﬂl.lﬂ:l.l:lﬁ
;Hw nnd ETE tu Rnﬂ:ﬁ %ﬂ Ra.b-
Pnjrﬂ!td m
eontract for entire pcruduoum.. Will nunh.-
present prices t we Are ‘%‘ for
n‘l
Pair ﬂthlL
ey rTalsing pigeons. Booklet dime. Geb-
hudt- Farm, ‘lun:-.un:, lown,

WANTED—20,000 Meat rabbits.  Will
stam Small Stock Farms,

“"RAIEE Your own menl—also make mon-

HABRBIT Hutch — Sanitary, odoriess,

THE Lord is coming! Ciot mrnnuad aelf-cleaning| Nﬂ opening doors to feed
gafg frec. Scheall, 283XE, water, u.gl Most practical and
nnesota. sebentifie uu-J: mn.ﬂt Flans. specifica~-
FIELD GLASSES, TELESCOPES [ R L L
CMICROSCOPES ' Dept. 15, Eﬂhnrmw.ue Illinols,
POWERFUL Telescape lens kit—Consists RN, TN, Pd“ ns. Informa-
2% diameter 78" focus objective—b0 tion 10c. Jim in, Ohie,
100X astronemical eyepiece. Bulld al: twt. PUFFIES, Mw U 'H.:u. what do you
refracting telescopo. Guaranteed ghow | need? Books colored pletures, descriptions
moon's craters, rings Baturn, moons Jupl- 108 recognized . 35z Roval Kean-
fer, double stars, etc.  While th last | pels, Chazy, W, ¥.
$1.05 pos With BOX terres eya- Flemizh Olants, Hew Zoa-
piree :25 Alse experimenters 16 mices 1ands, Al $rlﬂ2ﬂ- ow
ontieal Eit—includes 13 pssorted  lens Young, Bllvmarhend Iaiand, Nﬂw‘.{ﬂrl

=4
cambining Into numerous optieal hook-ups
$1.00, Bitnmp brings litersture, telescope
construction plans, test ehart for meas-
uring definiticn—power—ficld  any teles
scope or binoculars. Pleegor Optical Co.,
P-4, Bunbury, Penna.

MAKE Your own 100X estronomicnl tel-
eacope.  Perfect lenses and instructlons
£1.00. Carl Jamer, Manorville, N. ¥,

IMEPECIDR 8 Lenses magnify and leave
hends free. Magni-Focnser Binocular Eye-
shade magnifies object thres times actual
size, Bharp focus about ten inches from
forehead. Bend $8.50 for ten-day trial.

Money-buck guarantee, Shipped pastpaid,
Stanley Flod- LiII.l Magnl! l.'n!r bench type,
£34.50 cash., nr.lt-r Irtd H.
Huebsch, Box B:l Eust . N ¥

MICROSCOPES, 'Ieleﬁ B8, bl:lwtu]ara
all mmuﬂn, chemical ﬁumWry I‘Dﬂ:

ratus—bought :'.l;r.'-hl-ngrd. r:pl-i
clustvely our business F\mm.d
of over 17 years :-f mmmu satisinctory
raling. gt gri=rich-quick speculators.
Trinl will ahaw wWe Enow equipment; thh_

, o4 st

L prices Al
Broadway. TE:* ork.
muu'gﬂ.
l-!. 00, 100X

MAKE Your own
$1.50, 200X $2.00. Carl Jamer, Manor-
ville, M. Y.

Lenses and 1nn1:-ru=liom

AE‘I"RDNDLI‘:E&L TEIE'HH:I'DE binoculars,

bought, sold, re-
paired. Bend 1D¢
wanted, naamunu-m & Reece, 41 Market,
Amsterdam. N. ¥
H’II’.‘!‘R.QEBDPEE—IS- Years I:I'I.I:‘I.I'I.Ia'::_‘ﬂl-
exchan repalring, accessories,
rmnrnh nfunEr

amateur. MNaotlonsl
Beientifia Imlru.munt Co., 118 Chambers
Bt.. New York Clty 7.

Fleld glasses, watches,

BINOCULARS,
Buy, sell. Faul Schweer, Donnellson, Ia,

Jahl-F
SPORTING GOODS, GUNE, FISHING

TACKLE, ARCHERY, TRAFFING

ANTIQUES, REI'..'ICH-. 'IN'EILI.N GDODE,

NETCRAFT Kit:—Make landing nets,
'mrtilt' trups, lve nets, hammocks. Diollar
bill Ir.rwgu. large, mediom, small shuttles
tmu'n a'nun-s, illustr'n.tnd instruetion
kit edium _ shuttle,
&_l.u:e bmm-—ﬁnc Het:::ﬂt. Dept, B,
oledo, Ohio.
SIJ'FERW&K] tﬂmerlv:ea, b
oather I | i
1?5? postpaid, “Buperwax, Bax

slpe),
1492-A, :Il.ll.wn.uxu 1, Wisconain.

WILL Par l.!'l' a0 per thousand of 23
shorts shells. Will buy any smount. Bhip

Lk o.d, Payment =
Tﬂ-m'l! E?nl.r.er 12‘.! 1Zth Etn m
California,

wiaterprools

RELICS, Mincrals, coins, miniatores.

Catalog 5¢, June’s Antiques, Northbraneh,

B’W{!HDE Raplers, daggers, Disool
BIrOT, ustrated catalog 26c. bch
Abels, lﬂl =A Lexinglon Ave., New Yn.r'h:

MINERALS, Colns, stam Indian_rel-
les, Elutn!.s. old glass, Gnl-uj:in: Ec. Cﬂ'-
emley, Las Cruces, New Mexieo.

25- OENUINE Indian a.rr“'hnd.l l1 (I8
Cntalog. Geo. Holder., Glenwood

INDIAN R-allw. coins, bills, gems. erys-

. curlos, ete, INostrated asatalog 5a,

100 ancient arrowheads $3.00. H, Daniel,
Hot Springs, Ark.

Eansas,

40A POPULAR MECHANICS

INDIAN Relics, beadwork, coins, curios,
minerals, old glass. Catnlog Ge. Indian
Museum, Osborne, Hansis,

Bul.nti.ful fur. Bmall investmant.

ruﬂl. Mustrated boaklet
P u'll rnnl:li‘arln.ﬂ, D. 15, Belleravilie,
_l'm!l-

EIILD Pl.'n:d.en.. American Canary Mag-
i Yﬂl‘l. subscription $2.00,

lﬂB—F M. Bt Chicago 14,

RAISE Rabbits £ ml.'lt. Magnzing
touch I'll]? merkets. lﬂg
ooklet describing twenty ., mbd
majazine for three monthas 25c. Addresa
E‘m%l. Stock Farmer, Dept. 3, Pearl River,

ONEY Halslng rabbits,

e,
Pn1du:r 10c. Close Rabbitry. 'I‘jmn 15‘

MATEE Highly table Angorn rabblis.
Multiply [ast. ool $8.50 pound. Plenty
mi . Par White's Rab-
bitry, Marion, Oh

FARMS, FARM LANDS, REAL ESTATE

READY Now—I180 acreg including 33
head stock, crops tHime of lln!:. only
§31.500! Gravel road, eream rogbe, 35 cul-
tivated, more tillable, woods rum.. 3
aﬁlm. merchantable firew
1 ¢ trees: 4-room falr house, walnut
shade, brooder house: taxes §9 last 1
act sow, only ﬂ.ﬁﬁﬂ equipped,  $2,000

Free catalog. United Parm CF,

'? HP Bouth Dearborn, Chicago 3. Aﬁm
OZARK Lands for all purposes, Actual
river frontages. 5 acres .00 and up-

wards. Free Im md]lu:n ure, Hubbard,
218 Orosaman Bldg, , Kansas City, Kansas,

TFARM Catnlog mailed free. H

undrods
af bargning New York, Connecticut. New
Jersey and 21 other states Malne to Fla,

west to Te Culifornin and O
Strout Really, 255-F 4th Ave,, New York
Clty 10

DZARK Parma,

l"fﬁ.‘ uummw

mrimura 8 10,000 Lakes cal
40 ncres unimpn land §200.00, o,
Gau, Pierz, Minn.

WISOONEIN, Minnesotn hh !rnulﬂw
37 acre. D-:p'L Gi=A, Brainerd, Minn,

FLORIDA Farms, groves, r Orlanda,
Tampsa, other places. Dou.l dlru.'t- with
owner, Hichardson, Wyoming, Pennd

hmr&%ﬁﬁe fertile 'f-wth mﬂm
B o e slluaieaied
jnfnmnl.:lnuﬁ Volles, 311 Church Bireel,
Mew York 13,
inter bri " idle ! -:IIImj:a ot~
over 1and 8t low prices with terms. Send
for dmrlm:lm 'bwk mﬂmut. ﬂhll.utinn.

Long-Bell Farm m-
R, A, Long Hldi'.. ﬁ

g!rlms List im




BEAUTIFUL Ozark farms, lands. Low
prices, poat-war security. Dm:tt:ur blind.
our n saves money, disappointment.
Details 25c. Omurk Land Seouting Service,
408 Bellefontalne, Kansas City 1, Mo,

GQOOD Farm borgalns, Washington,
Minnesota, Montana, Idaho, D}nsg:}.
. Invor-
unble climate, lista
I‘I.Ei-crlh'l.n' t!'plta.l farms, Specily which

Haw, 118 Northern Pacifie
lh.. H-L. Plul hinm,

FARM MACHINERY AND SUPFPLIES
TRACTOR With front cultivator mode

from auto and truck with less work,
traciion. ‘pulls 16 in. plow. nmr o
week Tor refund. . R. 1, Kit-

tanning, Penna,

TELECTRIO Fence controllers, electrle
fiy traps, insect killers. chick brooders,
lamhb brooders, eleciric dehydrators. Gar-
denhour Mig., Waynesboro, Penna,

T INTERNATIONAL Electria [ence Tar si-

rior, more offective and reliable. Quick-

y payz for fisell. We repair all makes
af electrie Tences, Denlers wanted, Inter-
national Electric Fenee Co,, B10 Van Buren
&t.. Chicago. Tilinols,

BUILD Your tractor from second-han
sutomoblles. Convert your horse dl‘lﬂﬂ
farm equipment into tractor dea) ujp-
Eﬁ. Nolan's Oarage, East

FOULTRY, FARM BUPFLIES

POUOLTREY Shipping l:nnpﬂu—N'E'l deslgn,
strong -uon.'atmr:tu wWrite Burbank
Secd Compony, Bnpq.rtment P a0 Free
Bireet, P'art.land Maine,

RAISE Turkeys the new way, Write [or
free information explaining how (o make
u|1 to §3000.00 in your own back yard. Ad-

dreas NMational Turkey Institute, Dept. 3.
Columbus, Kansas.

FROFITABLE OCCUPATIONS

WELDING Pays., Learn with 1042 t.t-n:]u
school text manunl. 616 COvar
1] a-umn-

tgﬂm 52.00 copy. Money k
. Hobartweld, Box M- 'ilﬂ Troy, Ohio,
L!EEEA.NICALLY Inelined men — Own
md. ﬁunml appliance repalr shop.
I.u‘trumd codrse s OWS j‘l:l1.l
L Eﬂ-l-lﬂﬂ-.

sty é'h’?}lsr

1
Dept. lﬂ 2836 N c-en.r.rnl .ﬁ.\.': Chicago.
LOCESMITHING Mow made cany! New
course teaches you how to pick locks, fik
rys,  de-code, nu.ﬂterke_v ete.  Belfsin-
SLELII:EJM lessons, price. Fres
detalls, ‘W'Ht-l! Nglum: ‘Company, Dept.

T-02-2. Thi

AFFDWGIRG Nr:'l' atudy course
In commercial baking. G ﬂeli Nearly
depresslon proof, Common school educa-
tHon sufficlent. Sond for free booklet Op-
portunities in the Baking Industry'® and
requirements, National Baking hool,

1216 Michignn, Dept. 313 B, Ghlm#n
Envelopes

SFLL by nﬂt.n.
Omaha Eml.:lanu E:r-riu Dunt tf
California, Omaha 3, Nebe,

Be, - Hpawn S1.00 « Gord mm:fﬁ“’i
PAWTL
Williars, Winnipeg, Mantboba. "

YFROG R-th-a'“ prﬂﬂlﬂhlﬁ-—mﬁllﬂu‘ﬂ&
Hew book tells Free litorature,
Write today! Mnrlburu House, 1035-T%
Maglborough, Detroit 16, Mich.

LEARN Refrigeration mechanlcs, Start
your l:lwn I a!.r shop. Complete {llustrat-
Mechanies Sg nml

ed cou ot
Dept.. FMH] 1.1113 West Pico, Los Angeles

SIMPLIFIED Chemienl gardening, !ull.o
% Gordon, 652 William, g, Can-

ﬂ-mﬂlﬂhh Appliance :\epa.u'
your own shop, LEE.E wirlng; el ﬂﬁ.
tric motors, vacuum r_'lunm wushors,
eta, ﬁnmpt-utu llustrated course shows
how. Free booklet, Pacific School, Dept,
AP81, 4703 West Pieo, Los Angeles B,

MONEY R-u.l.il: l'rua.'s follo G0c. Alvin,
B3 William, Wmmne-g Manitobn, Canada,

ETANDJ.RD Rabbit Journal, Milton, Pa,
3 years 81.00, sample dime,

BOOKS, FERIODICALS, FICTURES,
FOSTCARDS

INVASION—Timely Fm:ka
15 pletures, size E’aﬂ’ I.m'hu. u! u!.u
invaslen scenes T, Frred
world battlafronta. Litﬁt ﬂﬂ!.l.'.lﬂ.l pll::tura.a
avallable; interesting for servicemen nnd
civilinns alike, Contained neat mailing
packet, 25:1 eichi § for §1; 11 for &2, post-
'nu.ta D£d. m:cm!.e Llgvd, 1411-A

]‘n;h lnhome Clty 6, Oklshoma.

BAVE Monoy by wrjunz for our lists of

oclal cut-rate boaks, ny at less than

% of originnl price, Finn. 144-34 Toth
Avenuye, Flushing, New York,

PHOTOSTAMPS 51.15 A hundred. Poal-
cards 15 for $1.00. Any photo. Lang, 1334
Thorndale, Chicago.

MAOQAZINES—Business, vocational, di-
vorsion, Current single copies only, Choose
from 800 different publications, covering
agriculture, art, avistion, beverage, con-
struction, health, hobbies, Insur-
ance, medical, music, photography, poul-
try, teleﬂmun refrigeration,  sports
witchmaking and more than 180 other
fields, List 'l'ith Litrl¢=s free, Commercinl

Engraving Publishing Company, 34C North
Ritter, Indianapolls 1, Indiana.

THRIDGE To #uccess. Prepace lor to-
morrow—read, study today. ult our
Book Advising Sen'lbc e, Trr.'hnl.ml
books of nll publishers—aelect the i
Technicralt Book Co.. P.O. B, T8TA E-I-I'a.ud
Central Annex, Hew York 17, M. ¥.

WHAT Every Mason wants., We have
Masonic books for Blue Lodge, l:hnr.!tlrr.
Commandery, Scottish Rite and Shrine,
Our riteals are used the world over. Send
for free catalog of books and ritusls for
Masons, ellows, Knight of Pythins,
Enights of Colambus, Elks, ete, Ezra A,
Cook., Publisher, Inc,, P.O. Box T96-PJX,
Chicago 90, 11l

10 DAZZLING Hollywood
Beautles; *“special award'® exclusive
tures 8x10 (color cover, two-tone). Gra
"I‘urnerl Sheridan| ete. Free with each
arder, tﬂ}?m:kl:t sise pleture cards of nd-
di{inn.u.l :r'#md beauties. All 20 for

(Mo 0.0.D."8). Hollywood Paronde,

un: LP' TH31. Dol Valle Sta., Los Angeirs
“BEWAFPF Shop™ page, unusual merchan-
dise, novelties, llicrature are features -ud'

“imall merchandizse moart." Dime brin
it, A. Chervence, 1530 North State, Chl-
cngo 110,

WRITER'S Imstruction books. World's
largest collection. List free. Humanlby
Press, 210 Weslt 42nd 8t,, New York 18,

BEAUTIFUL Californin view cards. As-
sorted. Hollywood, Los Angeles Missions,
desert, others. 25, §0e; 00, §1.00. Geo
Helson, 721 Garland Bt.. Los Angeles.

BODHFPINDERS' tH'r:w nsed - peArea
books) secured wa Send wants,
Ollfton, Box 2233 Canp Station. Tustin,

Coin-up

EARM Money in any crowd. Curll names

of strangers; tell unspoken  questions,

Profeasional cnuﬁe :rru.Eucl Iﬁnd.‘ll‘l.ﬂ: sglﬂ
writing. etc. 31 pald

31-W, Melbourne, Pi.

YPROSPERITY Cun be lasting." Amaz-
ing new book paves the way for ""live amd
Iet live world," Execiting. Interesting.
Truthiul WJH AwWaken new constructive
thought In Positivel nul'-hinw else
like 2fc p-uqtpu. Id. M. Fed . 1450
W, Narth Ave., Chicago 2% Il

Bnnd. for

" BEVENTY Can be life's prime. e
Bax HE—B. Hl}'ly

clreular and learn about

Young."' Bookmaster,
waler, Dkla,
MAGAZINES (Hpck-dated) — Forelgmn,

domestic, arts. All publishers. Bargaln
prices. Also books, booklots, pin-ups, sub-
scriptions, Catalogs 0o (stamps acee
ed). Cleerone’'a, 8631 Flrst Avenue, New
Xork 17,

ARTISTIC Cirl pictures, Heal models,
40 photos for 51.00 postpaid. All different,
poatcard slze. 0. A, Scott, P.O. Box 341,
Covington, Ky,

H.E:LPFLFL Books for your trade, hobby

business. Lists on any tul:ljl!ct. Irae,
He]gl:ul Bm% League, 1230 Broadway. New

" BELF- EKE‘LJ’.[NING Bible:
'EELET:I“ free. Box 448-P,

Ilesers
Minneapol

{Bm-ni-p.rlnt.
ﬂulc yau lied. Many 35e b
alogue, °T. Jamkowskl, LO8TO
Detrodt 3, Mich,

new, usod)
ins, Cate
X AVE.,

sponds to treatment. Medical skill plus
humnn mpathy prove successful with
liguor arﬁr drug caszes. B years c:rpcrlmuc

Write for free bookle B,
The Keeley Institute, Dwight, ui.
GAMES, ENTERTAINMENT

FABCINATING New card game and
quiz book: send us your best plays on con-
Tn’nient- form furnished free; cash poid if

phlished in quiz Iook. Game 35c. quiz
E 25¢ or both for G, Sports-Eards,
380 River, Troy 1, N. ¥,

MAGIC TRICKS, PUZZLES,
JOEER NOVELTIES

VANISHING Key 5hc. Bvengall wonder
fard tricks. Lists jokes, Drofessitnal ma-
gleians trick secrets 5o, " Lindhorst Ma-
glelan, 613PM Pine, 8t Louls.

AMAZING Pocket eoin t:'ici:
‘Tumbling blocks. Fascin H:u ﬂmr-

anteed. Dreisbache, 617 N EEI.DI:
Mientnwn. Panna.

AMAZE And mystify friends: Cut b
polnt star with one cut. Folding and sut-
I'.1ng dingram ’Iar;. I-Iurpﬂ'a 216-22nd

Sirept, Dunbar, W,

Texas, - BEND 25¢ For :lu-u wn-rth of magic
FHOTO Collectors, “Beautiful Texas” | tricks and our latest ca Ball Squoare
soenery, Bamples B0¢, Chauvin, Browns- ﬂﬁmpﬂnr T Broadway. erville 44,
vltle TEIBS. Mass.
t-of-print  books Ipented, |  VENTRILOGUISH, Bumﬁ{-rel: 1nu.tru|-‘-
il?unclh:i’lnl;h:u1 121 1lth Ter., Birming- | tHons only §1. Lesueur,

hnm, Alw,

TBOOES—Tell us _your wanis, l.‘.'-hn
books, 6 Glirard, | Rmtiuter 10, H, -

150 WAYS To uso B0 beans. E Pr.‘ﬂtlm.l:l
81, Midwestern Labarutories GV, Lincoln,

Hebr,
795 ARTISTIC | Fh:'turH- “list books, nov-

eltips, 5O0e.  Western Sal Hillstreet
Bldg.. Los Angeles 14. - <

OLAMOUR Oirl pln-up' plotiees,
Blzo BxT. Dozen 35e, Curtls Specialties,
Hox 1018, Denver, Calo,

A RATIONAL View of lile—§1.00, Ben-
jamin Seibert, Urbana. Ohio.

BOOKS., Technical, occult. Catall
Iree, Cass Book Mart, 1230-33 Cass,
Lrodt 28, Michigan

T WANT Beauliful pin- ups? ﬂnﬁ
m:rq‘._'_‘l_#mnr. 114 N. Elm___J_m:kanu. 1=
*“FPIN-UPG,"" 180 Gorgeous girl tuhject.l.l

Huge bargain En.l:): §1.00. Clover Novelty
Campany, Dep 45-DD, Hollis 7. K. ¥,

ouns beauties £1.00,

w =4, Box 24, Queens

B4 ART £
Reed Nﬂ'ﬁ'ell‘,y mpt,
Village 8. N ¥,

Hﬂmlﬂﬂﬂb Profits ralalng mink,
?ine?:hgjruﬂ;?:ﬂ;trﬁ_fanznllmem Dﬁt;d
arnis 5
Long Island, New York. S b

BIGNS Made easily. Instructions and
ten sets moderm  alp nlJ-ul:u1 numn!ra
tterns, Sizes 1.1|1 h:l :g fnch hes. AII

£40.00 WEEELY, Made growing mush-

h, Dominion patent
North Ameriean,
IESF Yﬂnﬂ. Tur::lnm, Canada.

“BUPERSTITIONS,” New book just out,
very  interesiing nnﬂ mystifying. many
oririnn enjt}r those in armed servs

Sent m’ ﬂ 3;u;\sl.rmlrat. Samans’
Buperstitlons, Terre Hauke, Ind,

EDUGATIDN In ﬂ.nlnm. not only how
to make money, but how to get the most
out of every dollar, Complete details free,
Am.l? Baoao 4751 N. pkins, MIiIwat-
kee 9. Wis,

ronto, Cono

ENTERTAIN Wilh magic for prestige
]:llﬂflt leasure. Slave rops Hl‘.‘-‘ﬂ-‘P: l-'l-'llj
our list of mysteries starks 25e,
Windsor !.E,nﬂ:l.n Mart, 2443 E. ﬂth Bt.,

Chicago 49
TJOIN Magicions' Fraternity!  Monthly
mu.su.nnr.: of tricks, sample, 1 Lernm-

1n
tionnl Magliciang, ! Mnrr]u. Illmols,

TRIOKY Match box, It turm wratnd |
It stands up! and it npen.-i. miost weird,
urw_nnu,y ma:h: novelty ota,
ready to Mg, Magic -Eh:rp 24430,
K:n:inrtnn .|.'|.w: P!:i]ﬂ.drl‘p'l‘.‘l.l:ll Perm:u.

MAOGIO Trick and cntnlog 25c. Becha,
Bax MY, Pantlee, Michigan.

EREATEET Mivsteries clearly explained

wul.:= gar:;;mgdcd—lﬂﬁ pages.  §L00.

VANISHING Cnrd trick. Card tossed in
nlr vanishes, With instruclions, Two
%mag Eastwood, Box 623, Parkersburg.
. ¥a.

LEARN Ventrllequism, 3¢ ntamu- brings
Ellal.:ttmtlu.:a.. Smith, 801 Bigelow, Peorla,
nols

ECIAL While th lzst. 4 maglcians
hW'k-F il for $1.0d, rd's Fun Shop,
9087 Travis, Houston, Texas,

500 TRIE:RS Ynu can dol Donglas' fa-
mois ca 00 tricks, now only 10e.
America’s asmat service on magie far
foctct parlor, sut'. ., professional, ama-

r Doup;[u Magle Shop, Box 273, Dal=

Texas.

REBINDING: We bind magazines, ald
books, Bl.hlea hrmnnu Heskman Bind-
ery, Dept. D. North Manchester. Indiama.
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MIND Reading course, $12.00, Resulls
arantecd or your money promptly re-
f“ndni Snmple lesson, 250, Hample les-
teaches how to vemd any card from
-u.e:k ing tricks); how to read words and
numbers whieh a {riend may write. Any-
ane can easlly mastor this art. Telepathic
Institute. 606 West King, HII:I!IEI.GL
UALITY Magic KLD.I!IE 15[“—3 new cat-
a.ll;|q p.vnill'hl.tqﬂﬁl: each. catalog
lists free. Thu.Lers El'-udin- af Magle,
:IE'E:I Box 1788, hire-Labrea Station,
Angrles 5,
MAGICIANS®
catalog, pocket,
Zlk:i. 'IEantﬂ'a.
|- T

ENTERTAIN. Mystifly with lar
magie. Four sccret tricks lmli catalog 10e
Berinstein, P-7520 Cornell, Chicago.

TAMAZE Everyone, Amwer unspaken
questions.  Professional “no  nssistant’™
mindreading course, $1. Maglcal En-
terprises, How 111P, Raeseville, Michigan,

e T
rlor, exsln ric
-1311 ‘'Walnut, Fhiladel-

NEW! Simplified card tricks] Amazing
self=workin era 50 mmld .Ia.meu.
W, Roundiree,

Rouge. Mjnht;un

"BE A mugician, Large profossional "“'?g_
{e ecatalogue of latest tricks 254, I
C-1029 North Dearborn, Chicago I.
MAGIC Tricks, puzzles, books, cArds,
unch boards. Catalag 100, Specialty.
Em{ 671, 8t. Louls 1. Mo,
magle

T WORLD'E Largest professjonal
ghop keeps vou in touch with Iatest tricks.
To receive mailings send 25e for 1943 eat-
alog. Holden. 220 W, 43nd St New York,

NEW Vanishin key and catalog 35C.
Sterling Magie, 345 John R, Dotroit, Mich.

H.ID]'.L'IW[‘.‘GD clall Magicinns but-
cu.l-n.ll:lgtuw. ast i:l]ustnp and Iree
l'.nl:k for 2 gic House les,

BAR, ‘Hn:l];.rwpﬂq., C:.Uiurnll..
EARN Money in any crowd, Call names

of strangers, tell unspoken questions. Pro-
fesain course mind reading. apirit writ-
ing, etg., L Ban

Henderson, Hox 241,
Hernarding, Calif,

HOBBIES AND COLLECTIONS

SEMINOLE Indian daolls over two inches
35 eents, 1 for £1.00. Hitehing Post Ran
Hollywood, Florida,

= COLLECTORS!
Biomp brings partleiila
ver 1, arado,

Exch diplientes,
X! unﬁw g cﬁen-

CTWENTY Different eactus :Ln““ m}-

paid, §1.00. Eulalia Turner, AXusa
BWAP Directory, Trades [0r everyone.
Hartford, Bremerton,

Ferrls, 31TA Bao.
Wash.

SPECIAL Offer! Real stage money,
Large assoriment—only 25¢, Maniss Photo
Co., Colorado Olty, Temas,

T FOPULAR Hobbles'' NOWspApCT—years
suhacrlultnn foc, Sample copy free.

10, Las Angeles 53, fornia,
H{!EBY Catalegue 5e: replile bulletin
Stamp list free. Quiviea Bpecialties,
‘ﬁ'mﬂ-uld Nsas,

AGATES Ruumbllns
water seenes $3.50 [or rough slices. Few
extra cholce lpecl.mtm at ten. ﬂiteen and
iwenly dollars, Poul N, Barker, Midway,

T ILLOSTRATED Hobby magazine free,
Barrington Bm.l.l:h Co,, Hallwaytres-FM,
Jamaica, W W,

Innidscapes  and

DOLLAR  Size Louisians Expositien
Fund bronzed medals, issued to finnnce
Louisinna's exhibits at Panama Pacific
Exposition. Unecirculated $1.00 en.. 3 for
4250 postpnid. Orleans Coin Bhop, B14
Hoyal 5t., New Orleans, La

WE B Indinn noles, Lincoln pens

mlnl :are':nm Highest prices
:pu.l.[l_ Indian pennies worth up to $15.00
ench. Linceln pennies up to .00 cach,
Other rare colng $5.00 to $2000.00 emch.
Bend 10¢ today for new 1944 price cata-
logue of nll wanted U, 5, colfis. American
Rare Coln Ca., Dl:lp‘t. 1 Ti‘l.l!l.tpur!.d.tltu
Bidg., Chicagn.

30 DIPP‘.EBEHT
dlﬂﬂrnh LIH m::nd ndian cents §1.

Lists. Cold md baught, sald. Delmonte,
745 West 172, New York 33

FOXEION Colb and lists, 108, Cddehon,
Box 482, Bt Luuln, Mo,

21 DIFFERENT Indian head cemts and
Guildine Ldnd.bcrxh mednllion §1.00. Groet-
iqm:h;l 15-02 Broadway, Lang Island City.

-‘I'u'iLLL Pay %10.00 each for certeln Lim-
coln penndes! Indinnhends $60.00; dimes
£1.000.00, Catalogue 10 Federal Coin
Exchange. §-PM, Columbus, Ohio.

OLD Money 'nntud WI:II D& ty dol-
Inrs for mickel 13! Eeny

n ecoins &1; 100

{0 bufTnlo). j:l.:"f El.lh ]:lrr_'u'l.l.um; for
all rare mlna Send 4c for large coln fold-
er, May mean much L to you. Numis-

meatic Co., DE!.:I:.. 20, g?tﬂwuﬂh

T COINS Far nue-mu:na-uu (T P'ud.urll
Coin Mart, Columbus, Ohis,

" BOARCE Collection contalns large cent
ﬂﬁj Bh years old, llrin: ;.a.:la cent, white

dent, 2o plec o :plm urmm
coin, fored bill an.u cur latest buying
and sellin q}sL All I'w £1.00, 28 dLI'tere:l:l.t

dates Indian cents $1.00. 25 diferent for-
elgn coins SII:H]. Worthy Coln Corp., 23-F
Corohill, Boston, Mass,
WALL, "Hlp af World,” 20 {for
onins, mounting dttuunm.. Valuahle coin
information.  Ono Alwick, BIT
Magel, 8, Louiz b, Mn

10 INDIAN Head cenis, diffcrent dates,
also pricelists, 40c. Behultz, 1053 Riche-
wond, Clncinnat],

‘OFET Profit and pleasure in collee

old colns. Send 10¢ for b6-p illnstral
enin catalog. You'll be delighted with it,
Bend for It mow. B, Max , 370 Mehl
Bidg.. Fort Worth,

2, ML
coin establishment ln T, B, Es

OMMEMORATIVE 3§13 — TI".'II.!-. en-
mr:i:s'. York, Elgin. i:lmlnnd $1.50 ca.
Miustrated catalogue Norman Shultz,
Salt Lake City. 'I:H.u.h

FREE| Foreign coin. banknote and ecin
collectors illusitated catalog to approval
service applicants. Send Jc postage. Tot-
ham Coinco. Springfield-135, Mass.

1 MAY Have hl.nt the scarce U, 8. col
Yot Waﬂl‘.— Send me Hat,  “"Meet h'l-t‘- llif
ﬂﬂ: Willlam H. Kenworthy, Waterville,
ne.

BTAMPS WANTED

FULL Market prices paid for mlluld.m:.l
mecumulations and mixtures; singles &
Titied Bidtes and foreigs “r-"riuﬁ‘ﬁt‘“““

and fore PaLY-
ments. Over 3 years in business, Condor
Blamp Comy . BT Massan Strect, New
York CIty

60 DIFFERENT United Btates 1o0e, Heg-
ulars, old issues, highest values, commem-
oratives. Charles Stone, 3547 28th Bt.,
Astoria 1, M. Y.

“WE Want to C-u-b-a custamer of oursl
To serious approvel applicants we offer a

Irom the Arst {ssue to the lasti—Tor nnla.r
five cunu In.ciudu 8 scarce old stamp
issued nearly 100 years a.iu:l airmall; sin-
i
::a.l'.i.lui: price over £1.50. Bend that nickel
today gok the aurm'].sn of your life.
i}!nﬂnbelun Blamp Company, Box 500, Calais,
PITCATRN Islands!
These colorful mul‘.:ln:r on  the
slamps for only lﬂc nppl.lun!: :ur
mpprovals.
lam E. Thiem, D ‘L I?D Box 3]9
Cape Vincent, Mew rrrh:
118 DIFFERENT Stamps including com-
airmail, piotori-
aels ete., only 3e wl:% anptrn#.lli
Er Bin 28|
e st I
TO New customers—Aan m-l:-mr-twu sekoof
Calaveras Btamp Oo., Floresville, Tezas
U, B, Buying lists for accumulators 10e,
Mau foreign stamps wanted in latge ipm—
FREE Yaour choice of 10 sin I
r first l:l'u B. a“m;:“‘;m:’m;.".":ﬂﬁ'ﬂ
Lral:mi lst included. Gos an Stamp
1457
YUNITED Etates only'"—Fine approvals
=—Low prices, Hox 488, Mlnnu%_»qus.
1o PACK diff, natlons ak war;
i rrstn gl F Somenr B
3 innvian,
Co., Dept. P, Eirkwood 23, Mo,
ferent in color 25e; L §1,00
VerHalen Ptl.hl.l.utlnm aus:a Bunset, Hol-
Iywood 28,

big mﬂ#t af all different Cuba stamps—
ister anti-Afth colummnist &, et "To
T izd, 1d _Ji&d mLuL
medium and low pri
mzmmuru charities,
stampe free, with request for approvals,
tity, Grossman, 102 West 42nd, New
ny, Dept. M-7, rondway, New
Xork City. ¥
ETS: 80
ﬂ United States; 26 Asiatie: 25 Belgium;
POSTER & Bmmm—‘ﬂ'nr Insignin 0 mt—
ﬂ’nzn

o0 O, E h'll-lﬂlu mixed, extra select,
Ma commemoratives.  Only cents,
Jungkind, Box RGP, Little Rock, Ark.

ETAMPES Catalogl 4, IIEI:! Zﬁd
Burtis, 125 Greenwood, Tronton N 4.

VICTORY Packet for & :k.
stamp. Golderest Blamps;, Box 62, Hoox-
bury, Mass. s

81 PAGE United States priced eatalague
free, Postage Je. Spencer Anderson, 66
:I'«Iaauau _New York City.

U'R uoummque triangles 10 with
Ep_'rwa.l‘.u Varge Btamps. Raclne, Wia.

E?.‘ Danzig, 10c to approval
lphliﬂ-nh E Brown, 1376 Grant, Lin-
ooln Park, Mich.

le TO 10c Porelgn o
Bl-n.mp k:chanu.. 66

:H}n ‘I.I'IL"I‘QR.‘E Flag stnmps 10 cents.

rovials, Beaumont
MeFaddin,d Beau-

Laren A .Houenber: Roseville, I1L

500 Many commemaoralives, mirs
mails, h1£h'ur values, older issnes, 70 vari-
elies guarantesd. 25c, Hogan's Siamps,
Ail]:lla.nl:l. Wla.

A "H ' Tank and Corvett s ., 38
with apprur.u.h Enopp, Box 1381, Bris-
tol, Conm,

BARGAINS In fine & approvals, Write

todny! International Stamp Co,, Halletts-
ville, Texns.

BILK Em'hrnid.:r:d service emblems,

Bample md!&rla& list I0e. Mew Insignia
ldr,Yiﬂl: bbyguild, M-35 West Iind,
ew York.

JEWELRY Btones removed from rings,

ote. 100 mnrm £2.00. Lowe's, Box 311
Bt Louis 1, Mo,

UNUBED Match boak n{m.ru 100 all
different $1.00, 3!- Ranl Flash covers
£1.00. Free list. Edelman, 13110

Enst 84, ctmlnnd 3 Ghm

NEW—I15 Different maleh covers 10c
Box 202, Rochester 1. H. Y.

PLUME Agate slabs §1.00 wp, Bishop's
Agate Shop, North Bonneville, Wash.

COINS, TOKENS, CURRENCY

COLLECTION Indianhends, every year
from 1870 through 1000, with nlhum J
Catalog U. 8. eolns, 10e. Catalog Toreln
coins, 10c. Ben's Guln Gummuy T2 West
W&ulllnu'l,nn Chicagn 2

DOLLAR .a.naurtmnnl.s. E\lcr,'-' item dif-
ferent. 22 paper monies:* 10 encased
postage stnmu money ™ 2D :nrﬂm
colns;" n head cents.'*
nvrhncrlt li I!Iﬂ. .MI Hut!nn. 1587-F ﬁh
Lake, Chicago 1. TIL

42A POPULAR MECHANICS

STAMT COLLECTIMNG
Y Oreatest free offer—Lat-

BRAZ!IL 178 Holy Yenr mint 8c with 15
15 1e ap Carrall"s, T464 W, -lﬁ:.‘h
Los Angeles 37, Calif.

est Scott's Intermational 85,00 Btamp Al- NG P

m—covering entire world, oontains prﬂmuui:z: aEJ.[ :&u;lllr'aarﬁﬁ sﬁﬂ%%;ﬁ
g‘;ﬂw’ }Eﬁ“&:ﬁd rg”:;'g&“"‘ tm 10 TRIANGLES—Mozambigue sirmail-
“Dhlintely's Encyeiopedin” — commemoratives, 10¢, Approvals, Reuter,
free fo" Sppucant oy foresen 3 ngmﬂ 6115 West 40th, Los m:ligm; D
cuill'Er“_ i 1760 Fairmount, Cinoim Chig, ;

TWELVE T. 8. faf etamps complets,
Bhe. Bix IH:I. nlrm.a.I.Eu complete, Ble. Cat-
alog U. 8. stamps, loe
stamps In sets, 10e. Ben's Bamp Com-
pany. 7 West Washinglon, Chicage 2. Tl

ET.&MP Brings my large summer bar-

B lsl of penny U, 8. used. Graham's,

316 _Olven, Lexington, Ky.

40 DIFFERERT ﬂ-ba.mua Sc with BppProY-
als, ¢um:’tm Hro'l‘.hm. 238 West 26 Street,
HNew York,

FINE Lp‘prn'ru.ll_ freshly mounted, Fast,
personal servies, Tell me what countries
Euu profer and I'Ml send thelr stamps.

klnner, 345 Eas Beach 23,

t Oecean, Long
Calif,
WORLD'S Largest diamond and trian-
le stampa, free s

zine, stamps
rom fighting Free French, 20 stamps [rom
ble Sacesin oo vith: Biseovass: * Gestia

TOY 111
Biamps, Dept. 2, Little Rock.

LIST Of collecliors dul.rtng Liow :mhunga
ata ete., 1oe. EKurtz, Bax 1051, Allen

town, Penna.
T PRHEE—Wright Erul‘.-hcra miTmail. A%—
g‘mm Westeo, Trura, Housbon

EE—Sat irm-u-ll.ﬁ showing RAF
"a-p“.ﬂu" E.} Approvals. H, Penny,

Rowayton
different

E'ERDPH ‘.E!B.rl- ald—15
10e. Elsea, Bowling G Ohlo.

“BELGIUM 25 Different parcel E.g
with approvals. m Btamps, 183 eTal
Spring, Passaic, N. J,

QLD Bearce U, 8. seconds,
Herrnlelds, 55I Clinton, Newark

IDOBTJE HRica, Eln'-hid. fish, cacao. Send
n'pru'.rllﬂ.. Buchanan, 309 East 23rd,
Ne' York 10

U. 5. Btamps| Wholesalel 25c, Soc,
§1.00 packets, Cary Frazier, Rome, Oa.

.h.ppruﬂ.l.l




PHILATELIC (Maonthly) Shop
Hew year 26e. Btampurmm 2660 Rot.gg'

U, 8. Mixture, 5 lbs, §1.75, Poatage ex-

tra. U. 8. price list, Stanley Gibbons,
ter. Dwtroit & _NMich -P Park Row. New York.

“FREE Copy hnhb_\r magazine. | Year— FREE! ‘Western Hemisphere packet,
26e), EKaw Chicf, Lawrence, Kansas. Postage 3c. Owens, 508 Welsh, Bay City,
ajam']:‘auhesn DIL'IﬂE{%m&cU Psu.rkw“h " nnu.‘: "%%l British Em

i - ri packek,
lym, M. ¥, . - dc. Willlams. 608 Archer, g,g Clty, m:ﬁf
200 DIFFERENT Foreign, 30e. Mo PR'EE' Pony Express ifncaimilea),
countries, Jem Stamps, Port J:yﬂmu“r{ g& e Ruh&r!x -!.IH Euil:dlnn Bay
N ¥ {:J.t;- ichigan,

25 BRITISH Empll.'ﬂ o to new approval
npplicants, Pre to regular custo-

mers. Prooter, 35:]5 Brondway, New York.

WASHINGTON Bicentenninl set 10g with
United Btates approvals, Yokums, Box
1327, San Antonio 6, Texas,

RARE EIDbE‘H RioDeOre, Djiboutl, Dan-
z2ig. Be with approvals. Buperior, 1018
Grevton, Cleveland Heights, Ohia,

4,000 DIFFERENT chl:n §2. 1,000 dif-
ferent United States £ rovals, Bend
money in dollar bills, Leon Oarrett, Box
5[']' ndependence, Kansas,

UBLE ¥our mone¥ and have fun by
hu:.rlnfownd aelling atam| £1 brings ensy-
Inns and wholesnle sgurce oi
supply. artin, TiM MNew Utrecht Ave
Brooklyn, New York

TYLOTE Of fun” About 500 mixed T. B,
stamps on papor. Contalns precancels,
eammemaratives, high  values, airmails,
ete. Abaolutely’ unpicked. Soeld ns re-
celved by us from various misslons. To
approval mn]il:u.n.h. 15-¢ n-.ld othier=

wise I5c. Potter, 1314 -1
Cily 6. Mo,

40 DIFFERENT Tnited Bl'.ul.v-'u e,
E{IIGMHI!.H Ires.  Seldenberg, wssopalis,

CANADA 100 DJI!-:r:nt- She—approvils
1 countries. Lists, Victorla Stamp Co.,
London, 41:::.1:34! s
“FREE! Lecward s, Cayman Is.
and Caicos plus G0 dlﬂ'wcnt mint ﬁcu. 'I,TI
coranation ter [:.5 o approval
service applicants man.d 3o pmtag:.
Tathnm Stampeo. Springfield-30, hass,

WOW! $10.00 Worth of fun for oni
lgel 600 foreign stamps, unsoried n
unpicked IJ:IJ:HJBI:]:_!" on bits af paper) just
a8 received from the church missions and
other spources, Afrien, So, Americn, Aus-
tralin, Ching, Philippines, Duteh Indies,
and other countries are roprosented.  In-
cludes a lew commemorgiives, sirmolls,
and atn.m v.-.a.ta.inl:l.n.n: up to 25¢ ar more
ench| dgmt- pac IE‘G of fun in
atnmndnm—n:u you might find something
really waluable! Price only l0c to aerlnus
nnﬁrnml quhr.ln-h-l Hnn{'r back If n
dalighted. Jamestown BStanip Co., Dcpt.
No. 22, Jamestown. Mew York.

" VICTORY Packet frer—Includes atam
from Tanganyika, British Cayman Isla;
animal, scarce babyhead, coronation, r;rh'
Yictorian, nirmail, map stamps. with big
catalogue—all free, Send Sc for mm?c
gnra.'.:dsta.mn Company, Dept. PM, Toro

"127 DIFFERENT Stamps Including FICIE
!‘!ﬁjﬂknu French, Haiti. Johore,
Q log to approval applicants. Rgir.h

E{t&tmp Co., 4647 Kenmore, Chicago, Dept.

125 ALL Different U, 5. §1.00, Old. new
{ssues—Comms., postage, dues, Iamous
Americans, airmails, ete. Good condition,
Lightly eancelled, OGuaranteed to plense,
Try our forelgn puuts 10c_each, 3 for
25c. 14 packets $1.00. Al differont, Bar-
En-ln hnyrn'mlu sent on rnqtynl‘.. Armour
Stamp Co., St. Albans,

1000 EIRB.HHAEIB 15c Each, B different
il ?fcln.l . Froe French Included

Bingaman, Reading., Pa,

""I‘HE HBest' '—Umttd States and Phil=-
i :I:na Islands rrmta Largest varl-
o Lowest sclling prices im America,
Sr.amn Company, Albany 3.

New York.

FREE! Complete "United States™ a.l‘.lJl'm
catalog with 1.000 {llustrationa! Bend 1
to cover malling, Hr.:ﬁn lh Co., I.E‘il

Transit Bullding, Boston, M
BRITISH Colonles j.m.rj:t.. only 3o

approval spplicants.  Smith, 237-A Bth
Avenue, Roselle. N, JI.

55 DIFFERENT United States bo with
approvals, Bookman, Box 145-M, Maple-
wood, W, J.

“UNITED Siates approvils comiplets oove
erage, fne quﬂlg attmctd v prices. Bem-

ox 434,

inole Stamps Coconut Grove,

Florlda. A e
STAMFS Sent on al.'l roval, oulstandin
ality. low prices. red Horzborg, 1
nk, Elmbursy, I11,

MEXICO Oensus commemorntive set
free  with approvals. Pladon Stamps,
1717-M Idaho, Toleds. Ohlo.

BEL&IUH 25 Dmcmnt only 6c to now

approval applicants, Charles Il.l'n.l:|,:g'\|5|l.51
I'Eli IEB lllth Road, St Albans, M.

FHOTO FINISHING

NO Delay! Pictures returned immedi-
ntoly, t exposure rolls developed with
twa ;r;h“gr u:w enlargement each
negatlive—a cain, Speciall Coupon
on beautiful Bx10 enlargement glven e;m“h
2f¢ order, Details and film mailers free
on request. Moen Photo Servica, 453 Moen
_:B]_l: I'..-Ermue Wis,

PICTURES 'Permanentized” in tmns-
parent tic! Amazing new process pre-
ﬁk‘TTl‘.ﬂ- un:w:r :rruur pr:aeﬂ snap-shots, eh:.,

size, for loved ones in secvice
carr Tfﬁ roaf, non-solling and nun-
fraying, !-lli‘! lnstic-permanentized
cture of Hi 'alls and full details
ree,  Mall-Bac Phulu Service, Box 505,
Buffals, New York,

ative SIR:I:[;I.EMEH 51‘; It\mf] “t'ﬁm;“ﬁ
.. Chester,

Rﬂhart Renshaw, 223 Jefrey
xT enlargements

R.EFEINTE 3¢ Each,

20c. Roll developed 18 m’l ts 26, Free
mailers. Ln.unmt Box 1168 Eastwood, Byr-
mouse, N,

WE H.nlu: photo-exact lea of hbirth,
marriage and death flcntes;  mlso
drawings and valuable pa L
Jackson Studie, Columbos |sslssl

WITH Every § or B exposure roll, two
full sets of prints, 260, Il.nd. Studios,
Box 411, Depk, M. Asheville, Q.

REFRINTS 16 For 2c, 40 for Elld [=TTTTS
City Service. Box 7, Hlmrn Bouars Sta-
tion, Dept, 8, Buffais, N, ¥,

BEAUTIFUL 8x10 Enlar: ent  from
your photo or negotive 45 centa. Orlginals
retirned ynharmed. ick sorvice. Photo
]'.ah 3132 K. Clark 8t,, Chi 14, T0L

SNAFERDT Renﬂh.tn. 2l5e ench, fifty or
more 2c each. 6-B exposure roils devel-
oped, two prints ench exposure 30e. Fin-
eib workmanship—{ast servics,  Merou
Studins, A-108 North Dearborn, Chicago 2, ?

“BEAUTIFUL l,'.H.l mlnred enlorgements.
Your negatives: Bxl0, £2.00; 11x14, §3.50,
From olo Ble extrn. Specily colors.
Haynescraft, 802 20ch, 'l.'i‘l:hl.n.n:l.m':ﬂ D, .

CAMERA Dollar makers, “Photo prod-
it=" ¥5e. Roy, 214 Wade, Clncinnatl.

FREE—One roll developed Irec!  Also
two enlargements freel Bargain informa-
Hon returned immaediatelyl Rush roll—oo
maney!  Satislaction gusronteed. Foto-
friend, Blockstone 1, Masa,

B. Forelgn $2: Am:lmvaln

I:}rlmt -i_l:_lﬂ Onk, Davenport, lown,
" FREE, Completo Cubn tobacco sct with
approvals. Seminale, Glenburnie-§, Md.

CAMERAS, PHOTD BUPPLIES

WILL Buy any movie or stlll camera

nrdless of size or condition, deseribe
fully. W. E. Crosson, M85 Wager, De-
troik, Mich.

BPOT Cosh paid [or stam J’ cn]leI:Lmn.t
PKmE n l::mnunl:a', ‘l.rjmvlan

2 I.I:ta.
Ohi

:I:IE'I'
Wunthwh:-, Bo E‘uﬂ!d. 21

EHO.EY Mountiain commemorative uheet.
rgest U, B, stamp lssued, and 33 U, 8.
|:|| uding commemoratives, alrmail, rev=
enues, ete. Catalogs Tse—To approval ap-
Etl.r.ama for I!lr: l.".-urh.u.n Hiamp Company,
lousester,

I!I;thHTU‘R?ﬂ B, commoms. Civil
War reventes, battleship 5 and 810
Btamps !u-etnﬂ 8 n.p?'r applicants,
H ltan Stamps §8-C Broadway,

New York.

FIND Bix big
Items | e Countries' packet;
Djlb-unt.i ﬂ'wa.l.mr c. Packet so maRu
ia, r,'.q.tl'l oe S0c! Fine pnck:t of 25
ﬂll!'!rer:l.h Bﬂﬁﬂl Colonles—Turks and Oal-

Islands. Hyderabad. J e,
Il'rl.tl‘,ed Hlates 54, :r[l and IEW hilh values,
M W M M
B Tom l:s. Rim -

ines, ete. Illustrated 32 page booklet—
lis where to look for. .u.n.d sell, stamps
worth up to $10.000 n-rl.n:ﬂ Everyihing for
only Be to approval service applicants]
Myatie Btamp Company, Department BO-R,

Camden. New York.
visit,

FREE! Gll‘l-ldilm sets,  royul
ﬂ&nr:e vuI:' Ceorge W ¥ cﬂr&mnt{anu.. u‘nl..lee.
others, approval applicants. Em,
Box 118-M, é::rﬁlth Orange. H. J.

COMPLETE Mint commemorative set
from Manchukuo, plus uttnu:ttw: Brunel

BT
2100,

Stamps wurth rort.un.eal

I.o.r].n.l—e'rc thing Just Lo approval
Enullmlnta. Ir.lnl:. un {Z} Clinton  8t.,
n,

WEEKLY H.I.'H. 1 26
28¢c. Stamp .Tnurual v n:mn 'I‘Mi:l.

DANDY TUnited States approvals. ‘Pi'r!tu
Immedintely. Bullivan, Endigolt Arcade,
Bt. Paul, Minnsaosin.

NATIOMAL Graflex 2—used but perfect
warking order with new cnse sunshade
and fllter £83.00. Elwoeod 2152315 ﬂﬂa :1'

al.ru'tc with lens 4.5 anastigmat 5386
Wrile us your needs, ‘We buy and a:ll.
ﬂerruun.grpu.utn:rmh.in. Barbeaus, Os-
WEED,
EHL.‘LR(‘F‘H.E Build huur own.  Kit of
ree particulars, Crescent
ntum:ln. Bm: 26l-P, South Pasadena,
iformin,

I{J'.II'E You o eamera? Send ten conts
for recent number of our big magazine
showing how to make better nictures an
parn money, Amerlcan Photography, 116
Camera House. Boston. Mass,

MAKE Monsy In photography, Learn
quickly at home. Easy plan, Previous ex-
perience unnecessary. Common school ad-
uweation sufMcient. Booklet and reguire-
ments free. American School of Phol
rn-|.'-h:.:‘1 1316 Michigan, Dept. 3432, C

OIL Colorin ph.utu aphs a fascinating
hobhy or profitable business, Learn ot
home. Easy simplified method. Previous

experience unnecessary, Bend for free in-
formation dnd requiréements, Natlonml Ard

Behoal, 1315 Mlehlgan, Dept. 3444, Chl-
eago &

BASS Says: War time proves Bass
leadershlp., Amazing selection of finest

&till camerns—Leicn, Contax, Horelle re-
flex, Argus, new and used still available,
Wrlte for quotations. Satisfaction guar-
anteed or your money refunded. Bass buys
‘gm, sells "em, trades "ermn. Bass Camers
Company, Dept. AGQ, 179 W. Madison 8t.,
Chicago. Ilinals,

CASH| Bpot cash for cameras, lensos,
binoculars, movie or still, wun-d prnlu'
tars. SHend full dmnELim by mail,
wlre for pram]a er. Owver 30 ruﬂt

of dependability Insures honorable deal-
ings. Bass Camera Company, 179 West
Madison Etrest, Chicago. 1l

FREE| Send nogative, Lhis ad for Beau-
tiful 4x8 enlargement, (Stamp appreciat-
lﬂ aDEﬂ.IEI‘t: prints, 2 Hollywood en-

ed ).
Intgements from_roll or negatives 25e,
{..L:‘cume Btudim Dept, A=Ti9, Molnes,
awa,

-8 EXPOSURE Holla developed and en-
larged mammoth size 30c.  Heprints 3a,
Thriflty Photos, Box 48, SBouth Gate. Calif,

SI‘ECLH.L Reprint B-:hlim,-

of your favorite negatives now,
wh11u these low pncu pravall. All prints
from aize 137 te 121 16 reprints for 260
an Il!'l:l:l'l]:ltu 'I'E[:' 100 reprintz $1.00, Send
only sonpshot negetives.  Batlsfaction
Fuaranies Cut-Rate HReprint Service,
Box 813-K, LaCrosis, Wlscomsin,

YOUR Frvorite kodak pietures enlarged,
pize 5x7, 10e: three for guarter. eoin. Send
best negatives 1|:|l|:r:] huﬂ.a.r Address Gop-
pert Studios, Dept. 83, Des Moines, Iowa,

IMMEDIATE 5!'1-'“5:' P'J.r.':turﬁ returned
same day order recelved, Smashing low
p-war prices! Sixieen guaranteed deck-
rd-edge ‘h'eln.t prints from rell, 28e, Or
one coloted or two plaln enlar unen:.-.-
free with B deckled-edge prints,
reprints from negatives 25a ﬂn.ﬂd..ld futl
developed, rua.a'lt: afe- timed. wva
and En.'l.!.ﬂ; n Ix

]m pn&n

e, Ho, 127 Big;
15.u Reprints 1x4, 3¢ ench,
porfect 35mm. fllm. Low prices,
mallers, details on  regues ﬂmn’ricnn
Btudios, Dept, Phi-1. Ln.ﬂrmu Wis

FHOTOGRAPHY Furt'ylmnm l.1:|d rof-
ik, Prepare at home, Comimon uhmE =
ueation suficlent. Write for Informatlon
and requirements, American Schoal of
P‘hﬂtnuﬂgmf. 1315 Miechigan, Dept, 3451,
Ohleago 4.

".I.'ROUP'E Phato Service, Troup Build-
Toeooa, Georgla. 8 or 8 e:u-ua.urn rall
nlm devel_uged. and printed

Order dupli-

18 BEAUTIFUL meﬂd.la Eﬂllpdftd
prints and two enlargements with I3
arder Owlphote M1, Weath

2he,
Oklnhama.
8 PRINTS. All enlarged to nearly pﬂst-
enrd size, fram Your rall ar n tlves,
gﬁ"m Htudios, Box I630A, C mlnud u,
o
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BIOGEST 51.00 Value in 35 mm, finish-
ing toony. 3% expasure fApe groon 3bgxdls
oniprgements; deckbed, emboesed margin
and date, Elghteen exposures The: six-
teen exposure splits G6c. Free mallers. @
expoesure rolls in b{uu'lli'u] deckled eon-
tiet finlsh with embossed wide margin,
25c. Mailbag Film Bervice, Box bid0A,
Chicago 80,

B BEAUTIFUL Eniarged prinis {neariy
osteard size) or 18 regular prints 28e,
smm. rolls enlarged 3iixd4is. §1.00. Bur-
ton_ Studios, 85-M, Rmnne ew Vark

hMFaEMlua Mt“n;,mﬁn"?mﬁ:.ﬁﬁ.
cul CIPOSULE IO e -
.;.pgl (E.-mnF:rqn DE-20} and bqnutl:'ull:
enlarged to 37 x4" glossy prinks, 89
CrTtTidET rl.-luu-d:d. 360, 1B exposure rol
G&e, rel fe, 4-hour Eervier. Satis-
faction :u:ua.nleeu Free mailing bags,
mmg!e print, _ Technifinish  Laboratory.
Bola 5t., Rochester 4, N, Y,

HODACHROME Glamour movies|
many in h]mk-whitu.
“‘Biarlet Hevue,” each,
tculur £7.60), l&mm,, L.
£14.73), Liats, BW nmple dleme, Jenking,
302-F, El.miu M. Y.

T EMM-16MM. Home mu'm:s WI.'IEhL sold,
exchanged, Free ba lists, Multl-
prises, 170 Euelid, Br r.r.-pnrt. 4, Conn,

SILENT, Scund 35mm, Alms, Techni=
color pamples 1De, Demsey, 1613 Slewark,
Youngstown, Ohlo.

TTI00° 16MM. Used an‘unﬂ :I:I.'I.I:ﬁ . EL.00 :bﬁ't.-
paid. List of complete subjects upon F

uest,  Blackhnwk FJLmds Dept, PHIS

avenport, Iowa

16MM. Bound projectars bought nnd
zold, send dime for lst, Anchar, S'.l Ith-
aca, N. ¥,

EMM-16MM. Bllent, sound films for sale,
Renial Services, Oankville, Connecticut.

Alsg

EAUTIFOL <3 Flcr.:uru 31!; each,
from 1186 and 130 negatives. 3Vyxdly from
&l other sizes, work mimn.t::d.
Overnight serviee. Roll developed and B
plotures 3e. Rall 12 pictures 45c. Roll 18
pictures 60c.  Enlargements on  double
weight portrait poper 537—30a, 8x10—50a,
Coples made Trom any pleture T5e. Pacifis
Ellljnjriu Bervice, Box 666, Ban Francisca,

YVELOX Deckle re

ed, two deckie
tive, e, Two 5x
En'ulm-r: Studie, Tnionville,

TEVERY Ficture an enlargement! @
sparkling deckle-edge nnlarﬂ'ﬂmtuu and
roll developed 25c :uln. 116 size or small-
er; enlarge reprints 3e, En.l.arr,z Phota,
Hu:l: 191D, Boston, Mass,

“THREE Prints eurJ:L “grod negative, 6 to
B exposure rolls, J0e, 12, 16, 18 exposure
rolls, 50¢. Reprints, 3¢ Fred D, East-
man, Bode. ITowa.

8x10 SILK Finish enlargement—25¢ plus
stamp, Irving Siodio, 4006A Irving Fnﬂ:
Chicago 41, T11,

“ROLL Developed and 8 beautilul en-
lorgements 2 to 6 times larger. Deckeled
edge—high slm; Any 8 exposure tutt :Huc
coin, 12 ex. A5c—168 ex. S0c—30 ex. §1.
Reprint tmarlemmtu. 3c -Eat:l‘:l. A.Jm:n
Photos, 94-3 Astor Sta., Boston. Mass.

MOTION PICTUKRES AND SOUND
EQUIFMENT

intz Je. Rolls devel-

od prints each m
enlnrgements

Ma.

EE, Projector and camern film cata-
log. Bamples 10e, Goodwill Compamny,
Jackson, Tennessee.

“T1EMM. Sound ¢n film OWI M.thtnts “Tor
E:nta.l. List for dime. Griffin, 31, Ithaca,

JSMM. Silents—buy sound. Hooslerland,
1734 Noble, Anderson, Ind.

35MM. Bound film and equipment. Bale
%r‘uchunsu. {Guarnntesd). ted Film

Und
change. Norman Ave.. Avon Lake, Ohio.
Hﬂmﬂﬂm.ﬁ.ﬂ‘f! New 1844 catalog

Just published. MNewest “'Five Star"* Koda-

chrome, black, white film subjects. Sen=

sational 8mm., 18mm. film offer inecluded.

Catalog with generous sample, dime.

Trans-Ameriean Sales, Morristown, New

Jersey.

'[..H..'BDRATQRY Direct I'nu\.'i: H.'I.I;m 106"
16mm, $3.I5. rolla %8.00. double
Hmm. §1,25. hnwlnpdns I.m:lu.ded. Am-
Eﬁaﬂﬁdﬂr 479-A Quincy Birect, Brooklyn,

SEND BLamp far lﬁmm Brmm. onlii=
logue, Sterling's, 670 N{:rt.h-.m,nl.un.,
Eartan, Prnnuylvn.nil.

““THE World's GTfltﬁL Passion Flay."
Emm. lémm, and 35mm. ecify silent or
sound. FRent or purchase, Include stamp,
Hemenway Pilm Co, 33-F Melrose St.,
Boabon 16, Mass,

LEARN Movie projection, management.
Free catalog. Give age. Theatre Insti-
tute, Elmimm, N, ¥,

FREE 1544 Illustrated homo movie fllm
and B-18mm. silent fllm réntal list. Low-
st rates, co Film Products, $247-49
Bm.ll]: Headzia !ulenue Chicagn 42 Tlinoks,

TTANECO Twin-imm, movie Alm! B85
Panchromatic, $2.69 per roll! Hypan,
$2.48 per Toll{ Wil ship c.o.d. {(Limit six

rolls per customer.] Standnrd Sales, Box
154, Hansas City 10, Missourd,

TITI'..EE And fllm e EdlLLh.z since 1824,
Extensive film rental library, 8mm., 16mm
Silent and sound. talog free,  Zenith
Clonema Service, 3251 Poster Ave,, Chi=
cago 26, I1L

GUARANTEED Fresh movie flin! Three

spools double fmm,, 53481 Bix =spools
Unlvex, £3,50¢ Dalite loading! Processing
free! (Limit =ix each type.) Will ship
c.o.d Eso-8, 4038 Broadway, HEansas Clty
3, Missaurl. '

BMIM, -IEI-DJ Films, Frer catalogue

:nm?m Mc).  Parkway Exchange,
1883 ion Eltrm Brooklyn. New York,
36MM. Sound flms. Bought. sold, ex-
changed. Lists. Star, Whitinsville, Mazs,
"ERUPTION M Mount  Vesuvius,'
Thrilling! Emm.-16mm. Silent-sound flms,
Complete rents] library. All latest sub=
Jects. Free catalogue. {sample film lﬂth
Garden Film, 317 West 50th, New York 10,
CAMERA Filme—I00 ft, 16mm. :25[:'
Eﬂ-mhm‘ulﬁn Weston 84, £1.85: 25 {1, don-
B Westan 24, $1.89; prices Include
Emoe.aalnl Mavie mecéssories, chemicals,
ulk £l Free circulara, Fromader
Genera, Dn\':npnrt Town.

BCREEN Up g‘lrlu. Bmm,, 95 ft., $1.00.
l6mm., 50 ft., . Glamoir lists, snmple
dime, Griffin_ 1 Il.hﬂ.l:a M. Y.

CAMERA Film. 100 It' 16mm., process-
!nﬁ included, $2.50. The Film Exchangs,
West 43nd Street. Mew York 18
MOVIE Films at discounfs, List Be,
P. A. system, 40 watt, §100: 18 watt, $40,

Gordon Conner, Port Gl nhm. Ohio.

BARCAINGS. 8-18mm. ecamern  fAlms,
Library clearance, No-Wat-Ea, 257 Maln,
Passnic, N, J,

I5MM. Bound silent projectors
Bavarese, Woodcliff Lake, New .leraez

CUSTOM Tille cards, Stamp, samples.
Byrom, Jr., Wartrace, Tenn, BRI

44A POPULAR MECHANICS

BnIMS., 16MM. Hentals, silent 400 per
reel; sound features $4.95, Froe lists.

Hliinl'l.ﬂ] Oinema, T1 Dey E-t, Hew York.,
BETTERPIX Outdoor safely film, 100
feet 16mm., $2.50. 15 feet double Bmm.,
$1,35, Free developing. Finished subjects
zold, exchonged, Sound library, Better

l“i:ll'.‘n.l!1 742 NewLots, Brooklyn 7. N, ¥,
B and

List freo. Harvoy Iris, Box

~1 BOY, BE]].. EwWap, rent sl

16mm, films,
539 Erneh:{nn
E-nirs I.r-ndershlp in I‘.hl: c:lm: field

i= apum In war times. ready—
your cheice of 8 mm. mnd ‘.IE— mm AppRL-
ratus, Write for guotations, ¥our old
equipment I8 warth real money ln trade
—escribe please. Ot we buy for emsh and
!J-ar immedintely on recelpt. Write to
endguuriers, Bass buys 'em, sells 'em,
trades "em. Batiafaction guaranteed or
your mun;{ refunded. Bass Camera Coms
pany, D A, 178 W, Madizon St., Chi=

cago, Tllinois.

£] BRINGS "Burprizs" assortment Bmm.
colorful  titlesl OGuaranteed. LeMaoine
Films, Nevada, Missourl,

MUSIC ANIF MUSICAL INSTRUMENTS

ElINI‘J H:ﬂumullr. Fame and fortune
Bell-ooad oourse Lop=

Illght teacher, Hi.nlaiuuuly Elmplified.
Inexpensive. Literature free. Barcus Pub-
lications. 1003a Nerth 13th Street, Terre

Haute, Indlana.
¥5 DI mMOney,

RADIO Bl.nl:ll'l.

00 for comple course—by  Russell

rooks, former Wayne Hipng soloist, Mon-
ey back guarantee. Brokel College, 64-PM

East Jackson, Chicago.

Bend

ACCORDIONE—AI makes and glzes
Wholesele prices. Request cntalog. We
also buy accordions. Amerlean Accordion
Company. 31 8. Cicero, Chieage,

Quickly

PIANISTS—{Also organists),
Improve technic, sightreading, accuracy,
memorizing, playing through mental-mas-
cular co-ordinetton, Free booklet, Broade
well Btudios, Dept, 44-G, Covina, Calif.

HOW To sell songs. Froe detalls, A
Toce, 22 Burten, Hactford §, Conn. R

""DO You want to publish your song? In-
Press,

formation free. Mid-West Music
4737 Brondway, Chicago 40, Il
BONGWRITERS—Ar
for archestras, !dndnrﬁ:":adﬂ: dﬂnng:
20 lessons $2,00, Money back guarantee.
Brokel Collect, 4-P Enst Jackson, Chi-
CRED,
" POEME

“Wonted for musieal  selling,
Bend poem for immediate consideration,
Five Star Music Masters, 630 Beacon
Building. Boston.

BRILLIANT Melody 1o your words, 32,
Professionals, 339, Mill Valley, Califernia,

BONGWRITERS! B, M. 1, Publizsher with
established radio program seeks new so
poems! What have you? Professi
sincere examination free! High I’ldti.l.l'..‘f
recordings made, Transradio Music, Ine,
1650-N Broadway, New York,

COMPLETE Bong wriler course SLU0,
Frank Hariman. Cabin John, Md.
BING B!!.'I.Il.LI'l:]],'_I‘I Meodern vaice culture.,
Liternture free. Ferris, 31TA Eo, Hartford,
Bremerion, Wash,

MUSIC Arranged to songs, Prank Wildt,
Musie Publisher, Lancaster, Pennsylvania.

EA.'I.I.I'..I;}:IJ;N' tﬂpp&nl]sh gu_jxtnr muske. Wide
B xpert advice EATE eTi=
ence.  Eddie Alkire, Easton, % ol

Write

PLAY Bwtn_lp éxlnnn in six wuls.
send course roval or will send
£l.o0."  Planaw, G'I'IL North Eenmaore,
Hollywood 4, l’:al.l.l‘nrnJ.a,

HAWAIIAN Music, six 35c sclections §1.
{8teel guitar or plano ) Galden Gate Pub-
lications, 1724 Telegraph, Oakland 12,
California., ey

HOTT Juzz playing offers pleasure, prof-
its. Amazing new Ccourse gunrnntess re=
sults. Alkire Publications, Easton, Penns.

T ACCORDIONE. New and used ot whole=
gale prices, Save up to £100.00. Buy di-
reet frem faclory, Del Principe, 307 Sa
Wobnsh, Chicago.

SONGWRITERS Wanted; prices, de-
tnils. free book. Variety, 2 Balem, Ind.

EC‘HG FPorms wanted. FPree booklet, Iu‘ll
teulars, Write. Song Servica, 331-0
West 4fith, New Yntl:
EDNGWRITERE — Professional offer,
Edward Madden, 1300 Lodl, Syracuse, N, ¥.
EIZIITARI-ETB Teaching pays well, Wa
l.rnin :'nﬂ. Earn while learning. Guaran-
leed. Alkire Publications, Easton. Pcnn.u..
BONGE Wanled: Poems set to muosie,
Froe blishing. Royalties, Hollywood
Song Goild, Box 2230, Hollywood I8, Calif,
SONGWRITERS| Ama . anatanding
proposition. Hibbeler, ©8, 2157 M. Avers,
Ohicago.

LEARM Popular plana! Write M
Eey, 111-A Broadway, Olendale 4, Callf,
LEARN Popular nol Play hit songs
n mnule-a]ﬂm: siyle Piufuunu.end dlug
or sample  Arrangemen ome-st
folder free. Christensen Btudios, 751 Kim-
ball Hall, Chi 4, Tl

E0NG Poems wanted. Free examinotion,
McNell, Master of 'Mmlr,-., 510-PM South
Alexandria. Los Angeles, Calif,

OUTETANDING Son
Roscos Barnhart, 1320
Iowa.

g iting serviee.
th. Dl.'s Moines,

WRITE Bongs. Blg money and reputa-
Han, Write for information. J. Gordon
Pub Co.. 301 HN. Hoyne Ave,, Chicago,

BEFOHRE Sending your poem to be seb
é?; ﬁuﬂlna;lkﬂnw !,Jl:lmgll‘i] :Beu_hr wood IE}"
[kl Il
Hollywood 58, Galt. e

THAWAIIAN Guitar piayers, send one
dollar for 10 of our diagram songs. Na-
Lional Guitar Club. Gummm’dﬂl Block,
Benton Harbor, Michi

BONOWRITERS—Eend porm for I;|'|1_u'|.
dinte cxamination and free rhyming dic-
tionary, Richard Brothers, 24 Woods
Buollding, Chicaga.

POFULAR Plano ln 12 lessona. HKell
EBchool, 1781 Oak 8t., San Francisco, C cn.'ll

HAND And orchesira jnstruments,
and reconditioned, list 10e, Rudnlnh'a_
Atchlson, Kansas.

LEARN Piang in § l===ons by ear, Play
any song—kEaslest method known. Amaz-
ing rn'u]tu-—-ﬂumﬁéum mru H. ABC
Fiano Meth Vernon,
N. ¥.. Box 14

B0NG Poems wanted: Write for free
Instructive 'bwkll:'t., outlining o tuni-
Muszic %

tied. United Caorporation, k. 14,
Balem, Indiana.

WANTEDI LE'lci. melodies for mn.
We &rr Buperior Bong
Studios, Fn n:l.ault.' N,

GOOD Music composed o good words,
Music Inting. Reginald Belcher, Chils=
ham. Mew Jersey. tablished 1930,

LEARN Pinnu One hour. Free litera-
ture, Ferris, 31TA Bo, I-I-lrl.lm'd Bremur=
ton, Wash.

HELFFUOL l!unh on_hundreds aof sub-
E Catalog f Pop Mechanics
ress, (C-43), 2Dﬂ E. Ontario. Chicago.



RADIODS, SUPPLIES, INSTRUCTION

RECORDING Disks 5c. Easily made.
Material available everywhere. Instrue-
Eum d8e. Haytor Laboratories, Lynwood,

L 3

CRYBTAL Hadio experimenters, Writo
Hulet, 20 East 39th 8i., New York,

VOICE Records o duplicated, Save your
preclous serviceman’s records. Duplicates
ma.de ;1.50—4 for $5.00. Mall your orig-
inal record tn Radio & Appliance Bervics
I:!n.. 42 Crasby Road, L‘:hﬁtnut Hill &7,

BTART Your own business on our capi-
tal. Always your own baoss, Hundreds
average $1,000 to 55,000 annual sales yeor
after year. We su stocks, equipment
. 200 home necessities.  Belling
ﬂerlmm unne-neaur:.l t.u nuut Wonder-

uwurtm:li profitable
business nﬂ:rd %va.wnr]d 'l'ld.u muuuur,
Write R.a.wjei Dept. G-U-FFMB
Freoport, Il
PLASTIC Eh&Jh-::rln# pnys big. Home
amﬂ course. Low cost. Easy berms. Preo
ot. Ohio Imstitute of Technolagy,

Das P-104, Gresnville, Ohlo

Mags. {Records returned) e.o.d
T RADIO Tubes, parts, Bar lr. lists 3¢,
Pottor, 1314 Melies, Kansas Clty 8, Mo,
Overhauled and rebuilt, small,
changers, by Tadlo

o BT, prE ‘n&
parcel post or rallway risa, dig
lnnce Sorvice Co, Oroshy Road,

tnut HIil 67. Mass.

MAHKE Simple, tubeless, batteryless
distance-geillng cryaul radios. Crystal
and llustratod instructions, 25¢ posipaid,
Allen, PMAZT, Clinton, Mo,

BRAND New, six-tube, a.c.-d.c. super-
het Eits! Other radio rts]  Completo
price list, 10c, Meivin, n, Ble Bryant
Ave.. Bronx., New York.

FOR Bale — Oscillators £30.50, Valt
ohmelers t!?ﬁ{l Bpeakors, all sizes. Wire,
Tubes, the hard to get parts. Freck Radlo
& Buppl l:.'-om ny. Asheville, N. ©.

REVISED Flana 18 long distanie tal
sets, including “Radicbuilder''—25c. Lab-
aratories, 361-C Hampton., Hayward. Calif,

BUILD Improved extrn loud crystal ra-
die. Complete detalls, 20e. Joseph Amo-
rose. R-4. Hungary Rmd _Richmond, Va,

FREFPARE MNow for tremendous I'.'I p-m'-
tunities in new fields of Tadio after the
war, Tralnlng for federal licenses, Wrike
for particulars, American Radio Insti-
tute, 52 East 23 Bireet. New York 10,

RADIQ Service men and experimenters
aend for our glant radio catalogue, Save
I:IIJEI.IE. J'Utl:l.lte{l Radio Co. (100N}, New-
ark, N. J.

BUSINESS OPPORTUNITIES

“CASHING In on a business gold mina''
Iz on important booklet of v'lr.l.l interest
for those now operaling o sandwich shop,
drive In ?]a.m rmdaldﬂ inm, ete, and for
those des en o business of this
LYPE 0N & 1 la an extraordinnry

urtunl :-' EIIET.‘E. et free for the
No ﬂhl-lun'll.un Haskell D, Boyer.
E‘D. inx 1486, Fort Worth 1, Texas.

“TLEARN Mailorder business, Moke momn-

ey at home. Amazing new course, Wrilt
cun understand It. Free detalls.
ort, 223 Enginecring Bullding, Chicaga

START Homa business making statuary,
plagues, art goods, noveltles, souvenirs,
concreta tery, garden furmiture, artifi-
cinl moarble ﬂ:u:ldng liguld marble. Make
DUF OWnH ﬂt‘lihl& maolds, Amnzing profils,
alunble folder free. Creative Publishers,
{P « Glencoe, Ilinols, -

DWH A mall-order paper Tmclu.cbs bus=
i:nm“dlsell envelopes, tags, ln

mall,

I.-emt_'.r proflis, tal necessary,
Write Omaha e Service, Dept. 22,
1721 Californis. Omaha 3. Mebr.

VITAMINS—Our high quality, low priced
formula packed (in small lots) under your
|:I'I'l'l ].lr.lmte label. Big profit selling stores,

. and consumers. Bamplea, prices,
imi llh:tltur: free. The Gibson Company,
Harlan, Towa.

BIG Profits, make and fif arch supporia.
Particulars, Jul Corssen, 2638 Gevyer,
Bt Louis 4, Missouori,

I IL'LI{E A good living from my home
by mail. You could do likewise, Postal
brings d.'H.I.IIE. William Dunbar, New
Brunswick 1, J.

TBTART A uniqut backyard industry,
Make extra money. Literature free, Oeorge
Crindrtim, LeRay, Michigan.

FOUR Books—238 exciting pages aon mail
order work—I150 ldeas, plans, methods, §1

I:-m.td.. Frea r.!mu'lars af many unusual
L’\r.n I.E azine-Roak Agency,
iBﬂ—D Hazlett Awe., Baltimore 20, Md.

SBTART ' “"Soap Fﬂ:lﬂl.'?“ at, 'I‘.'I.dme Nﬂ
machinery. Amazing o&n Tat-
;._Irlniun: iree. Eemecio, BM-T, I-“urk. Ridge,

CANADIAN Organization wanls new [asb
gelling specialties, novelties, etc. Manu-
facturers. dealers, large or small. any-
where, what hove you to offer? Wittick
gnttir?ﬂm. 1231 Edwin Avenus, Torouio,

ntario.

“MATL Order Trade Directory"—I1844
edition; wholesale reference gulde to re-
lllllﬂ-l: ﬁung; 5O0UTEES nnd services.  Only

2h5c, Box Canton 1, Ohio,

UPHOLSTERING:. FProfitable. Big de-
mand, easy lenrned. Illustrated coursae
&l 5 _how. Write, Upholstering, Laom-
bnrd: Tilinois,

. CJ.ALI..‘!L; Im:lllnaq men — own
an rate genernl pppliance re shop,

nrc iﬁ trated course ows  you
refrigeration, motor re-
business, ete., all phases
Free literalure, Christy Supply,
Depk, 141 28356 W. Central Ave.. Chicago,

MAIL Order business tralning Insures
your post-war future, Write . Behros
Jsl.em af Sell-Advancement, ox  Boi4,

arket Statiom, Los Angeles 21, mllf{:rru,u.

MERN Wun:en plan new for war WIHIZIJ.
tions, Booklet describing coliection of 127
mouey making plans free. Moreill, Box
B47. Portameuth, N, H

“PROFITABLE Hoowe business,  Bensa-
tional new course. Flexible mold maki

novelty casting. Mo priocities, Velunble
folder free, FPlastic Arts Studio, Route 4,
Muncie, Ind.

TMAKE Flexible molds|

novelties!  Bample and jnrmmttl. IIE:i
on free
H, Tooker, B30-K Chestnut. Hamilion, O,

CAPITAL Seekers—Interested Iln ralsing
£325,000 or more should write to Amaster
Leonard, Fox Bldg., Detrolt 1. Mich,

FREE Literaliive lnins profitabla
home mallorder. Cutier Publications,
Hending, Fenna.

GARAGE Doars disnbasrd
Look under “*Automobiles.'

contralled,

H2-PAOE MBI]I:I!I'dEr mu.n.zlm: and hi
mnil, 10c. David Talbotr, Grees: Coye
.Ep:r]:nm, Fla, R

BUILD ?wr own business. Mechanies
hand pas mke It. Sell it. Formulns
and lm.t.ru:uum $1.M, Garrisan, 22 Conk-
lin Place, Dumaont, N, J.

MAKE Your own Flexdble Malds, Bmi-
unry, Art Cioods. Noveltles, Artifleial Mar-
ble Flooring. Ligquid Marbile. tharaluu

free. Hemcio, T-M, Park Ridge. I1I

10 TRIPLE-SHAVE Douhle- edse TAZOr
blpdes in clasay letter style packnge. 1st
class mail anywhere Je. Send I0e one
package or $1.00 four pockages prepﬂ.ld.

Agents wanted. Novelly Supply & Mig.
Ca,. Fremont., Ohia. Pp___ . .

GUARANTEED Income! Orlnd lawn
mowers. 82,00 cmpitall Mowers. Janes-

wiile, Wis,

BEF'DRE You invest 1n mail selllng vens
tures investlgatie our “'what 5 your fu-
ture'' setup, ton Mnaupln, Tipp City
&, Ohio. Bkt

MANY Make money by mall, vyod can
too, Informmtion frec. Rlley, 14568 Supe-
rior Rd,, Cleveland 18, Ohio

NEW Booklet ““Gettl nIIn.ru by Mwil™
10c. Terrill. Bogard uM.o.

OFPERATE .F.mt:rlcna lowest price ped-
nut vender, Write Fieldi Cumpuny ﬂlﬂ
Fear! Btreet, Jackson, h.l.lrﬁm

ments,

SELL By mnil professionall What,
how, where? Glunta, T8-430 8ist Street,
Brookiyn 27, N. Y.

MONEYMAKING Opportienlties, sleady
Income.  Write, Meg Fublishing Co.,
Box 792, Weed, Califarnin.

MATI-ORDER Opportunities — detnils
fﬂ:c.& .F.Dk::andur. 3002 Rodman, Washing-

T ¥OUR mnil business, Pleasant,
rofitable. Write Reichert's, 1838 Van
uren, E, Cleveland, Ohio. i
30 PROFITABLE Busingss plana, Com-
plete 25¢, Free literalure, Spads Enter-

rises, 10 Lexington St., Wethersfiegld 9,
ann.

"ALEAVITA™ 't'nhllsl‘.s. Big proflts,
Btart: $1.00, Details: stamp, cksie,
23INESR, Dklahoma U.Ilar e

DG'LLA.HE Q\.I.H:lls' ea.rned ., OWn boss,
with full parse. Write, Julla Stout, CGar-
den City, ;

OPFPORTUNITY For machinist  with
same  gh eguipment, Frank rris.
Juneau, Alaska.

START Profitable home business!| Free
information! Rayeo, Box 134), Newport

Mews, Virginia.

START Mailarder boakahap—Everyihing
furnished; publisher cooperation. 2%c
brings Imnl:]eﬂ.. exclugive aetup, samples,
exciting ldeas. Oeneral Publications, Os-
sining, Mew ¥ar

HH.KR Iml:c'.l.r.'idt: spray, Instructions,
material 356, Kaplah, 13 South Eden,
Bal:!.lmure.

10 MAILORDER Magasines. inciudl
Ek-pnm: pu}:él:ntmn 20e. Weyl, Box 202-

ETART Profitable mail order business
on lmited eapital. Moedern Inexpensive
course shows how, Includes free consulin-
tiom with noted author, a top Oight mail-
gales speciallst. Eye opening detalls freec.
4. G. Bchroeder, Box 54-D, Anahelm, Osl,

601 MONEY Mnking woys (8ec, George
Eryn.nt {R 1), Lawrenceburg, Ky,

RDER M (117 ortunities,
I.n.r.t- mnlh 10, -B‘-cg i, 2002 2 Ave,
mingham, Aln,

PLASTICS. Made pt home without
equipment, 1k pound. Perfect cpstings
end moulds—larmula and [nstructions Sie,

Fred Baker, 235 Symington Ave., Toronto,
Canada.

" LEARN Rerrl.:era.llnn. mechanics, Start
your own rcpn:lr sh Complete ilustrat-
ed caurse, I:L Maochanles Behool,
Dept. PM11, 'ﬂﬁ! West Pico, Los Angeles 6,

START Your postwar nning now. 0o
Into business for at home in D'IIJ
time,. We ecan help you. Details free
L. T. Alexander, Dept. 131, 430 W. 8th,
Dallas 8, Texas.

MAKE Money at home, I did. You can.
Detalls, dime, stamp. Home Service
Bureau, Box 3221, Chouteau Station,
5i. Louis, Missouri.

BUCCESSFUL Deht collection mothods
B0e. Alvin, B33 William, Winnipeg, Man,,
Connda.

CROW Diru pLu.nbs and grow rich. Bax
-1.23 Ee:]cm 'f

E.TI"R.ICA_T.. Aml!nnm Tepair,
fwr own shop. Learn house wiring: e :n:-
rio motors, vacuum cleaners, washers,
Complete lustrated course shows
how. Free booklel, Pacific School, Dept.
AFPEZ, 4703 Weat Pico, Los Angeles -ﬂ-

¥OU Can moke fancy profits seilin

Aavoring extrocts. Make your own, Sen
two dollars for ench formula. Your Serv-
li:E' Bax 643, Warren, QOhlo,

READY To go meil business X5e, Ona
small nd cf\nl'.s you golng. Bend 25c far
Quarters Hennolott, 830 - b Bi.,
Rock Ia-'LB.I'I.d

“"THE Hey tn Wealth,” our follo {(sent
free) will interest you. F. A. Alaen, Dox
165, Chicngo 90, TI

YOUR Own business with $25.00 capital,
Etnmg brings details. Varvel, Box 1311,
Salt Lake City 11. Utah.

FIRE Extinguisher, start your own biii-
nesz, formuls for contents. whers to got
UD:I‘.'It.EII.IE'r. complete Insiructions for adver-
tising and selling, get evervthing needed
In your home town. 5100, Box 45, Mis-
slon City, B.O.. Cﬁukd.n.

FLABTICE, Molds, plaster cnsting, in-
structions 60e. Alvin. 5831 Willlam. Win-
nipeg, Canada,

BUILD Yoaur future now. FPlans and
formulas, rtleulars. Huchun Ep-cr,-_-I..L
Co.. W1A 48th 5t .. Unlon Elt_'r

RUBBERFORM — Plﬂﬁl‘. wab:rprnut
elastic Aexible mold makin qs d. San-

le pint with Instruetions Bﬁi 25 postpaid,

allon §7.00. Plastic Products, um 13,
Belmant, Chicago. .

AFTER The war then what? Oo in bus-
iness, sell by mafl, blg profit, folly gusr-
manteed.  Dr. G, Anthony, 210 5th Ave,,

New Yark, 5

MAHE Muon at home, MNew booklet
contalning proflt making plans for start-
ing mall er or local business. Price 25e,
Gardin Publishers, Box 23, Pawtocket,

R. L

CO-OPERATIVE Gulieﬂtl.nn Eystem cal-
lects bad debts for nr.?' ec.nts eachL
“Qomplete  Starter Ersi. Co-
Operntive Br:trrn Hox 638, En.lna.:n

BETTER mes will come your way,
nnmtunlues galore in Progressive Mol
Trade. Send 10e for your copy todny,
Lyle P. Moore, 2854 Harrls Place, Nor-
waood 12, Ohio

VALUABLE Advice In advance on how
to moks mmi“!w mall. Dwetafla fres.
Tnu=ual Baok rt. 242 North Pnrk, De-
eatur, Illinaois.

HARAKUL Sheep are profitable, Write:
Addls Eelley, Maywood, Calif,

MONEY Making opportunities—Leading
muflorder mn-f{nrim:. big mail, 10, Slgn,
Farmington, Missouri,
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HOW And where to obiain capital. Pully
explained, particulars free. Btar Serviee.
Wapakonets, Ohia.

MATL Order information and TRn=
teed offer free. Box 4487, Lowell. Mass,

LIQUID Marble; snow-white, multi-
colored.  Glazed, nglazed, position
flooring. Lifetime wear, ﬁm colar, Mo
priorities, Flexible maolds, Plaster casti-

Get inte the big money now. FPuoll
infarmaticn given free. Write Compo-"Tox,
Box V86-R, 8t. Louls. Mo,

TBUILD Miracle homes. ¥ours. Others.
Enjoy prosperity. Particulars. Chamber-
lain Go., Fitzsimons Building, Pittsburgh,
Penna,

YOU Too ean learn how (o make. mold
or cast real plastics. Send stamped en-
yelope an -iEB . @ainesville, Texas.

MAILOR. zines, opnportunities,
iant mn:h 1l:lr: Enﬁﬂll Jop2 Elurrls Ave.,
irmingham,

COLOR Enr:u:rer.e with chemicals, Big
money making Hellywood aL}rlLan:hrr
birdbaths, withoul moulds Ishing=
wells, stuceo-rock, benches, Marbling, ce-
10c brings sample,
tures, Hollywood Cements-
Wonderland, Hollywood 44,

ment water-
literature,
Craft, 8527
California.

AGENTE—To mail our literature, Good
Ewﬂt; Home business. Maywood, 1133
roadway. New York,

ADVERTISE In Progressive Mail Trade,
femous for famous results. There's o rea-
son why advertisers stay In vear after
i:“ Best puller,  Lowest rates. Pewlth
hll.:aum d0h Clayton, Ban Francisco

TUDAI'E Prize winning mail order |:. -
portunity fulfills beginners hopes.
cconomical start. Dollar getting sales ]11-
ernbuare, Popular mefchandise. Wrile
Kilemeo, Et. Clalr Shores, Michigan.

TOISTRIBUTE Viamin and  mineral
tablets and ca lex. 100 different prod-
ucts. Low wholesale prices. Catalog. Na-
tional Vitamin Company, tiand 4. Ore,

“HOW To Make Money With Hobbies™
—Mnail order work. handicraft. stamps. or
dozens of other hobbies, 80 pages of ex-
citing experiences, Ideas, plans 51, Free
cireulars of many unusunl books and plans,
The Hatch Press, 53 Hanover St Dept
PM, Meriden, Connecticut,
jon _to “'The Mail Order

J.) _Oldest mail
Ofer Umited.

FREE Subseri
News'"' (Somerville, N, J.
trade journal in America.
Drop postal todey,

WEBER Typewriter Mechanies School
H:mpll:ﬁm homestudy-repairing  increns-
ing, Hollywood 27, Californis. o

*'Hﬂw To Maks Bl.mp'lc Hu-hh and Plas=
ter Plagues.” FProfit in popular noveliies!
Bocklet 25c. Plastereraftl, 1406 E. 43rd 2L,
Cleveland ¥, Ohlo.

INCORPORATE Your business, Dela-
ware laws. Many advantages, free details.
Tax Research Bureau. Ine.. Delaware

" GET Into mﬂl selling. Pr-em.re l'm:.E:
ture. Start sideline business now.

Bplen-
did opportunities, Interesting, proftable
tions immedinte uala &, Pru:l

lr:nasi“ Magazine tells Free detal
and wlum ofler, Eh:hﬂ!lln FPublishing
boy pan. WisCOnsin.

UE!.RT'EHS I:h‘lni'nte best, cheapest;
froe forms, Colonlal Charter Co., W=
mington, Del

DRUNKENMESS Is a_disease which re-
& to treatment, Medical skill plus
human :rmEi.l:h:r prove successful with
liquar and e, B0 years experi-
ence, Write ﬂ:-r ﬁ'\ee booklet. F. M. Nel-
gon. The Heeley Institute, Dwight. TIL

127 WAYE To mln money, in home or
office, business of own. Full partic-
#’Iﬁ# free. Elite n ﬂll Grand St., New

BRUSH FPlating ocutfits connect to n bat-
tery. No lanks necessary, Oood paying
butiness at home plating nutoparts, bath-

room fixtures, bleyeles, ruﬂenlnrs gilver=
ir:& mirrors. Mo shop erlence re-
¥ l:ﬁta :I':rrl.'dsh.ud e booklet.

%unmelal Co.. Ave. H Deeatur, 111

MONEYMAKING OPPFORTUNITIES

HERE'S A monecymaker! Sell new 1944
scheme booklels by mail. Hig Eruﬂ-h. Sales
literature furnished at cost, ple book=
let X5e. Details free. Climax, 1210 South
Harding, Chicago I3.

T DOLLARS Daily, in profitable m,_ o, bus-
jmeas of your own  Starl small, grow
large with Natlonal Mall Eales Senl!ee
Ko penny ante scheme but a real o
u.nlll’;. Information free, Tannehi 115
H. Central Ave., Chicago. I1L

MOLDMAKING—Plaster Casting., Com-
rleu- formulas—{ully 1llustra 25¢c

al Service, RM-7, Park Ridme, 11,

BIG Mall, Special offers.  Matlorder
ma ne 3 months, with your name listed
in :! mail directory free, All, 25¢. Rich=
mond, Box 21-P, Los Angeles 31

BIGGER Earnings through mail selling.
Palmetto Service Bureau, M, Box 124,
Columiia, South l::a.rnlin.a..

WAR Warkers now flooding malls with
dollars, To get your share, write—EBpeck,
18] West Dnunhin Phl]udt]nhln 3, Penna,

247 GENUINE tunities. Magazine
oniy 10e. Lucas, BI04 BL Aubin, Ham-
tramek 12, Michigan.

CO-PUBLISHERS Wanted. Particulars
free. Bcholl, 2002 Morris Ave.. Birming-

Win the war first! Then man,
ki kling  chip) ;lu"f lu RomE:
ng sparkling I B RAme-
Ontft prices, Bprinkle, FPlater,

&0, l.!a.rl.ml':l. Indiana,

GIANT Malls, epportunities gaiore: Big
mall trade mogazine, adsheets, circulars,
three months 2 Harvey Teeple, Decatur,
Indinna. SRy

START MNow, build money making mail
order business, Be established after the
war, Write for free culars, Young's
Industries. Kent 15, Qhio,

MECHANICALLY Inclined men — Own

rnd rute general appliance repair shop,
Complete, illustrated course shows you
how. Weldlng, refrigeration, rn.u-t,ur re-

m.'l.r hu'l' r.n get business, ete.. g
eet literature, Ghrhl;.'r uur.ﬂ!'
DEL llli 1335 N. Central Ave , Chichgo.
HDRE‘H‘LU.E]ND Mailorder apportuni-
ties awalting you. Write Lawson, 1011
Harwick, Willow Run,
“DOLLAR Tips® mooeymaking boaok
glu.m :I'arrnltln-a ldens, Dusiness secrets.
ﬂ)‘i oseph Royer, 15-M How
Street, Ha w_:mm Mass. Sl e
INCREAEE Your income. Biggest inter-
national whaolesale, -u;Enrt- concern, Par-
Lteulars fees. MNerl's Hox 3832, Rla,
Brazil, South America.
REALTY Business, how to b
fm'm.s, properties.

Et:r ather d
il Western Bprings, II1
event copyi
pllutinl nnm?; urtm
Adservice, Argyle. % Wil.um:l.nin_
MAEE Sha complexion cream with
CTEAML ormuls. directions 323c.
Ferris, 613 Wellington, Chicago.

THOUSANDS Of artlelss wholesale.
“Supply Bource DHrec " 10a. Ideal
Bervice D-1. Park Ridge,

DOLLARE In {nur dnﬂE m.a.tl Tut,bd
sales letters thal hri:n: e .
Rig profits, Write -P W. PE'IJ.‘;II.—
tree, Lakelsnd, F]l

and du-
vertlsers.

“BTART A home buziness in s n:a.re time,
ence nob essentinl.  Liternture free
FOUR Great books., 2Z8 exo
of moneymaking u:gg-ncrtunl.tlu
!:.‘;l:h.? Teend “Mall Order World.”
Boundless opportunitles! 10c. Homoework
ourself or sell., Instcue
{:‘.‘r:l.ru McGuire, P.0. Box BH IHIIL a,
ATTRACUTIVE MONCymAKINE oppariuni-
tles, magazines, 2%c, I'undlh[cﬂ;liirll:h

EXTRA Income—Plenly mall sellin
Eﬁtunlﬂeu_ Write Katz, 4254 ¥, Kim
s

5 MOST Read mall arder magazines e,
#’md Cortier, 605A North, FPitisfield,

&S

LIQUID Marble—Calorful, lrll:-:d' Mald,
brush, spray! Com tion Tooes, robbers
lnstie molds.  Particulars free.
ing Service, Edwardsville, Illinols.

46A POPULAR MECHANICS

Romola King, 301 West Ninth Birest, Cla-
B0, Texius.
] F"‘“
lans, Hhm Pioneer, Box
onkers 1 .
Publications, #14-44th, San Francisco.
um:lw “Dwarled trees low Inl:.hm hlgh
Seattle 11, Waah.
Enterprises, Spring Valley, New Y
“MAKING Money with rabbits,” Valu-
%E'Ill"ﬂ.hmh- 25 cenfs, H. Chisholm, Exira,
BPECIAL Tralnlng—for entering e
cessful business, You start small
big. We tell you what to starct, 'ldhld‘. [
Eu.tlle what to wll whe will buy. Ask for
tn HNo. It's free. Edgnr W.
Thomas. Bn.rnrn'llir. Ohin,
LEARN Rul?:ﬁm muhl.:ﬁi EhtnE.
ow nir sl Comp! ustra
0 course, © Pres  booklel.  Mechanics

Behool, Dept. PMI2, 4703 West Pico, Las
Angeles B,

ICE Cream candy—Candied [ruits, Ben-
sationally  delicious, Formulns  30c.
LaFlant, Menomines, Miehigan,

MAEKE Up to £25 'Ilteklr in spare tme ;Eurn time
at home. Full instructions folio 35e, Uni-
versal Bervice, 819 N, Bt. Mary's 8L, Ban
Antonio 2, Texas.

YTHE Hey to Wealth,”™ aur folio (sent
iree) will mtermt. yomL  Alsen Bervice,
Box 185, Ohicago 90, TI.

H.H.DhZIN-. Clreculars, opporiunities
im:. Holloway., Box 137, Franklin Park,

SURE Income—Put up Hul.]:l Gas nh.d
TEP. natlenally known
partfculars, guarier, an:lty Prh:t Ehup,
Dover, N. H.

GET Rich without starting capital, M
copyrighted plan (guaranteed) haa ﬂ::
T enriched thousands, Dr. T. 186 W,
Godirey, Philadelphin

HCIHEY At home, Your own business.
“Progressive Mailtrade'' Magazine (15th
year), prints many small capital pnat. WL
opportunities, Fead by thousands; you'll
like it tas. Copy 10 P'I.ihlluh:l-! Br.L':.
116M, Gardenville, New York.,
FROFITS Wlt.huul merchandise, 10000
word course. Detnils ril:lmp Challenge,
BB Somersel, Springfield B, Mass,

1F You want to trade nr sell anything
;ug.meu of what it jz) send a.ilc ELE

Tor '8 ers Oulde.' It lists

of swap-buy-sell tunities  all over

Amerlm B TE ide. 610 M. Bt. Jo-
|:_|h Evansville 13, Indiana.

ET Your mail order start b j-u:lm.nﬁ
Ehu Hational Mall Order Guild.
Em.l all the facts—what sells by
and how to
hl:].p ou every step of the wa.'.r. Send
fm' 1|II information. Mo obllgatl m:l.. Al
i, P.O. Box 219, New Castle, Indinna,
EﬁTﬁlﬂG 300 Money making plans and
books, One dime. Co-Operative Bervice,
Box 638, Chicago.
T THOUSANDS Of alarm clocks need re-
:uz.mnfl Jewelry  stores swamnped.  Our
5In'||11.l rd tuur!r teaches you how to re=
clocks. Mecestary tocls and
ll:l:l'ﬂlltll!d with :nurau
Repair Er:rvin}t, Depd, B
1983, Houston, Texns.
PERFIIHII Ingtructinne furnlshed. Start
mall order or loeal business. Particulars
free. Dr, Jibqll. Parkway Bldg,, Pasa=
denn, Callf,
EEPERS, Earn money at home
tng rnal entries. EIs Business
Service, Cedar Grove, North Carclina.
LICE After-war lnyoffs! Btart own bus-
iress: home, office.  Booklet deseribing

Alarm
P.0. Box

Cpllection of 127 Tested Plans™ iToe.

Ellur Co.. 214 Grand St.. New York.
FUBLISH Your own magazine. Hand-
edited, (s

some BZ cpm format, wel
trated. t low a= £1.00 menth. Bri

Euum?;esgpuﬂnguﬂ.h 10e Erlnﬂ sample

LEARN mm:l:nu. Hmrh‘nlu drug-
less healing, No manipulation. Mo appa-
ratus, Tnbellevable simplicity and results,
Inexponsive curmmdcnw wurln. Write

Metnsclence, Die La
EARN Monoy at hum-:l TI‘ID‘HH-IH!.I dol

““Home Wnﬂ:e-r Magazine'" tells how.
Bample. 2%c. Sizemore, Box T, 4917 Morth
Kostner, Chicago,
CTHEMISTRY
THE House of Winn, the home of sup=
:Iieu. for amateur chemists. HNew Idu.

ntory chemieal kits and o
r-tu- outfits for home mrrlmrntinr, rnﬂ.
1oc Tor retall eatalog. tablished 1931,
John H. Winn, Depb. 507, 34 West 23 8t.,
MNew York,

nis. Apparatus.

270 CHEMIC
Bargainl Jl.lSHi!E' 1!! est Monroe, Chi-
cago 3,

LABORATORY Bupplies st wholesale
prices; Chemistry., bi D:E E I.r.'.u Cat-
alogiee 10e, Mational Sclentific Ca.

W. Merth Ave., Chicago. Established mna

LHBDRATI:IR‘! E-m:llﬂ-tﬂr and chemicals,

Send 10e lnr catalog 1is S0 fvems al
wh-ulu-a.le rlces. ata.mln Belence Sup-
Pl.f %, Mo, Paulina 5t.. Chicago,
I!.' — Creates new mutant
ﬂnnu—-—ﬂ: ments and book-
eutul: am hlnutnn KRew=

. Mnss,

m&'l"ﬂ'f tmbombwy apparatos and

chemicals for industrial, bm{:l'ﬂil and

private experimental labora Caom=
te ch lnborata; supply service

ar correspondence g thld.!l:lll Eend

Scdl'ur freo -!.I!i—::llg= GEH.E‘;I ﬂ

end @ B

Bupply 1178 NIt Rn?c‘lh.ﬂ

ter, New ank



100 DIFFERENT Chemicals. One ounce
Brculhnt- ﬂppﬂr'-unil!- for
ﬂ:wraiﬂd:ﬂ laboratory & i~

exl Chemical Co., 3'1"1-1 Eﬂ:un{l Ave.,
Minnesotn.,

BIG Profits t'tklht subscriptions for all
magazines, Agents’ confidential catalog
listing over 2500 }nrludmnu and complete
starting supplics Pines Subscription
Agency, Flushing, New York.

Enuth. _Minneapolis.
“BFE EI'R-DEC OFE For quick chemical
ana s:a szm. Kutting Sons, Campbell,

FREE cntnlns. Checmlstr? mineralogy,
I:tnlot{o l.'i;? Tracey  Laboratories,
Evanston, Tiinois,

FORMULAS, FLANS, ETC,

40 COSMETIC Formulas. other beauty
Infermation, 206 book, £1.00. Rich=-
mond Pub. Co., Baox 21-P, Btatian A, Los
Angeles,

" BHOE Renew 2ic, Clothes carpet clean-

er e, Dr. Waterman, 801 Laurel, San
H'.II'I.EO, Califlarnia,

SPECIAL: 10 Picked formulas and plans
for §1.00. Read Monroe-Methods ad in
classification (Auto Supplics and Equip-

ment, )

YLUMINOUS Paipt" shines In  dark,
Easily made, 100 other formulas, plans—
all 2fc. Rma.hni course (20 formu-
Inshy 5100, r:a-il.wﬂ_lg mirras. l'm'muJ
20¢. Idenl Bervice, 30T, Park Ridge, I

ICELESS Toe! Cn[dur‘ clemmner: thEI.'pE-f
Instructioms, 25c. Duffy, O-53, Covington,

Ky,

ANY Formula 82100 or monoy back.
Cnse Eowal, Chemlst, 1846 Cullertan, Chi=
Lago.

Big maoney. Get th
making secrets for ﬂ.l[H:I Ir:hinw iwt

remedy, bag-a-boo, kil
rats, how to make )
Recharge flnshlight batteries and reclean
used motor oll, Industrial Research, 17
Madison Bt.. Boston 19, Mass,

MAKE Boap for hn-.mr.- usr. Stark a SORT
inr:tclry "I‘h-l: quickest and chunmt wuy
apap can b: made, $32.00 post R
anrun.ne Bordenlon, Ancon, Canal 8,
Panama.

‘e all, Fld af
Ur oW Eﬂ’l] drink.

CALL Om friends with casy to scll
sonalized sl.a.unnerr with name in

3;193 Blg E Free samples. Merz
] nim. 13 Lcm Btreet, Rochester 11,

E#E;R‘rnh'r Cords, Make $5.00 with
ViSiiry. cards. And. sverrdey  wrap %h‘;i'
Unusual demand. BT ?l‘pl

?ﬂ'ﬂrﬂ' Howard P. Ellls, Depl, FH.
taking orders; shirts, ties,

nckets. sweaters, sh -
Sales l:q.uipcrnml.‘- Imm

rience  UNDECPSSATY, imrod. 4622-AN
Lincoln, Ghicaga.

BTART Your own businesz on our cap-
ftnl. Always your own boss. Hundreds
average $3,.000 to £5.000 annual seles year
after year. We supply stocks, equipment
on credit. 200 home necessities. Balling

fu:rlrnrn unnecessaty to start, Wonder-

npwrhunilr to own plensant, profitnble

backed by world wide imdustry,

ertu Rawleigh Co., Dept. O-U-FPMA,
Freeport, T1L

AGENTS Double your mone¥ on our hale
dressings for cuturud c?nclu]e Write 18,
Dawson Mig. Co., Er

LITE-SBAVER |
paint that shines in the dork, Profitahle
seller to milllons, Details. Ward, 97C,
Saybrook, Connecticut.

AGENTS, Big line inciuding food prod-
ELs, Tﬂt M]] hl’ nrzmlum aiid bargain

eals. d for blg out-
!'.'l'l 'l.'iﬂ!l:' wILh ﬂ Iln-Ru-Go 2793 Dadier,
Bt. Louls T,

RELIGIOUS Hnlines. alas Txll signs for
rostaurants, stores, etc. Sells last at dime.
Bend 10 eents for samples, Frank
Kean, 36 Elberon Ave., wiliarne, New
Jorsey,

BIG HLEII.E
50X, PAD
Iﬂrm ete.

THE Master formuln, Mix two common
ingredients and you have twelve essentinl
productz, all in one bottle. Blmple in-
structions, deseription of products and for-
mula 31,40, H, M. Buresi, Box 4282, Ed-
monton, Canada.

GASOLINE Oas machine ulnn! l-1 on.

made from spare piping o
thousand cubda fest per
J:-] 3 JLnkewood 5, R. I.

.FL'IJTI-IEHTIE Fﬂrl‘r.‘l'l.tll:t:l'}' 224 page 1l-
lustrated book. FProparcd by experts.
10,000 practical best formualas, recipes,
secrets, inatructions for easily making
most any product. Countless profitable
business opportunities, Valuable reference
for home, industey. H..l]-l:! 'pnat, paid (eo.d
U, 8. only). Furmal'n. ,35, Adams Brown

PR, Chestnut  Hill BT,
Hmnthuset.u. I

FORTY TFast seller formulas and cato—
log £1.00. Co-Operative Service. Box 638,
Lheagn.

MAKE Fust selling products. No ima-
chinery, *"'Chemist Approval Formulas.**
Literature free. Kemico, 15, Park BRidge,

linads. TRtolh

FORMULAS — Latest, best.
Literature free. Belfart,
Bullding. Chicago.

REAL Manufacturing formulns. Lists
free. Cummings, Chemist, Gordon Ave.,
Byrucuse, ¥, Y.

HELF WANTED

MEN, 20-45 yrs.. to work on rallrond
rail testing service ears, These under 18
must be draft deferred. Job entalls con-
stant traveling. Electrical-mechanieal ex-
perience preferced.  Also stewards: snlaTy

lud all HUving expenses. Those now in
o0 war work not considered unless re-

Analysis.
Engineering

QOLDEN Magic transiorms, i
gold, any ‘Lhtnﬂ youl 'wrltc. drnw ar rubber
stamp, fast s eazlonal size §1,00,
Agents wnnted. Jmenh Mail

eone, M.

BIG Bargnins for big profits,. Men's
used pants 250, snits $1.00, topcoats Toe,
shoes 1215c. Over 100 sensationnl values,
Experients unnecessncy, Free wholesnle
eatalog. Buperior, 125& AH Jefferson, Chis-
caga. e

BTREAMLINER| GSensational money-
making, maney-zaving gosoline stretcher,
Coes  like preased streak! Distributor's
harvest mow, Thermosiwks, Peorla 4, T

MAKE—3cll new glass cleaner, Ga.!]nn.
25¢. B gallan=s 8100, Guarnnteed,
now. Formleo Service, 314 Kilefaber, Du,g,-
ton §. Ohio,

LUMINOUS Flowers, car rings, cruciix,
pletures, ete.; glo-brite in the dark; new
process; aehsabllonal sellers, Write todoy,
Glo-Brite, 19M4-FM Patterson, Chicago 13,

NEW GLIE Items!] EW!‘E‘ housewife and
family a proapect. Sensatio

grm:lt. genta—write  for  details,  Art
gap Co., Dopt. PM, 314 W. 10&th, New
York 35 M. Y.

CHRIETMAS Cards. Earn 82 an hour
Take orders galore from [riends. 25 ex-
quisite folders with name §1. Fres sam-
ples. Others to £31.50, Americn’s [astest
selling 21 Ghristmas folder box. Costs 50e.
Bells 51, Request samples today, Sunshine
$1rtt- Dept. E, 115 Fulton SL, New York

¥.

HOSIERY Guarantecd ui;.!mnt. EVEFY=
thing at ng exXtra costl ictory  sheer
Indlm rnxnn full fashiened aeils for only
B4e including ¥our profit]! Also guaram-
teed men’s hoslery. Amazing opportunity
to build permenent business. No oxperi-
ence or money required. Simply  write
orders,  We deliver and collect.  Write
H!Id;&_"l' for complete free outfit, Henteraft,

Dept. EH, 44 Court Street, Brooklyn, N, ¥,

Bervlce,

leased. w:-ne full details to nel
rtment, Sperry Products, Ine., 1305
Wnﬁl' Ave, Hoboken, N,
AGENTS WANTED E"R-"J'FITS E-Eli.l:ln.‘
s 1ic,
SPARKLE Products pollshing eloths mf.[ Cinelhnat]

clenns all—Mo messy llquid-powder—Sells
fast. 2%c. Free sample, Bparkle Products,
Box 1605, Boston

e ——

BELL Pergonul  stationersy, prinking,
ng cards, and patriotis l-p:r:I.Mth
friends and service men. Ipeo,

l::'h.lcnn Btreet, Omahn. Nebraska.

l:urell:y fun cards.
Nu.tltmal Bpeclalties, Box

GO0, 00 articles.
Maywoode, 1133 Broads

WHOLEBALE Enurl::;.
Frea directory.
way, New York.

PERSONALIZED Patriotic {tems! To-
day's grent sellers! Hnmarle freel Hn
T. Latk Service, I.I:l.u 243 West 56th Siree
Mow York 19, M, Y.

SALESMEN-—<Agents wanted at nrmy
and Mul’ bagss 1o gell honor rolls, ‘hﬁ
peautiful and nothing can compare wi
it a8 o keepsnke, Sample £1.00, Particu-
lars fres. Owen Carpenter, 2024 Glenn

Fresno 4. Calll,

A.'II'E'.:I
AGENTS—a007 Profit selling gold color
window letbers; at-nres mned

sam 1o, Matailic Lotter Co.. 438°8 Norin

. Chicago.

PLATING Outfita far autoparis, reflee-
tors. Connect to n batters. No tanks
necessary. Free booklel and partieulars.
Gunmetal Co.. Ave, N. Decatur. T

AGENTS!: Bl‘-l-mpini :nlmt;_;n ackat=
key protectors. Bample cheek 'u.'lth Four
pame, nddress, 25c. Stamping outfita.
Emblem cheoks, check-fobs, name plates.

Brooklyn,

Iill_l-ﬂ- Mfg. Co.. 303 Degraw Bi..

MAGIC Cleaner and laundry soap ml.
Hotter than o fArecracker, ig profits
Bample free, Besteo, B00T Irving E‘ark.
Ohicago.

TPLAYING Card game, 280% profit. Sam-
Plo game 25c. Box 642, Denver 1. Colo.

EXCELLENT Sideline lor printd nles-
i Brcmlegpis oo pais B ol
u 50, m money applying
Initials on automobiles. Free samples.
“Ralcn,” 1483 Washington, Bostan (18),

GOLD Lacquored window NE letters.
New  styles, .&h.snliul‘,el l:m.u ful, Pros
spmples—eatalogue. Halated,
Chicago,

FREE “Water and our concentrates,
makes Oavors, lotions, shampaas, 72 prod-
ucts, Iabels, bottles furnlshed. Qualea,

E-90020 Russell, Detrodt.

ELITE Collection contains 127 plans for
starting own businesa: home, (=9 -
scriptive booklet fres. Elite Co.. I14
Girand Bt., New York.

HIGH-GRADE EALESMEN

ADVERTISING Book matches—World's
largest “'direct selling” book match fmg-
tory offers advance cash earnings calling
on every type of business, Hon O WOoImen.
Experience Il-hn#l:lﬁ-'iﬂﬁ’
Low prices. High ilt
eries, Powerful pntrlntl.t: dl.n ¥y, Gpecinl
dezslgns _for army camps and nove
tions. Repeals, Free kit, Instructions.
Match Corp. of Amerlea, 3433 West 48th
Pl.. Dept. E-T, Chicago 32,

FORMER School men or men who can
gell school superintendents, Classroom
charts for soclal stodies. Cood commis-
slon Qul. nction, MNational Forum,
417-A South Dearborn, Chicage 5.

SELL Books and courses by I:ﬂl:lll ln ?‘nul.'
epare time. Siddall, Atoscadero, Calll

BELL Toy guns to everybody, Pn.n'r"x
Eu]r;lfuny -ilﬂ-ﬂa‘ﬁ' Ind Bt ni.pm
alif.

BLADEE—Bpeat guallty, factory prices.
Details free.  Ace Hlades. Buffalo. B. ¥. 'IP

T JOBBERS, Dealers, sell long profits pruﬂbs
merchondise, Imprints availoble, Write
Adnins Exchange, 150-F West 124108 Steest,

Hew York 27, M. ¥.

T ORANGE Congentrate direet from our
Florlda grove. Ome quart botile makes 6
quarts delicious natural srange drink slm-
ply by mixing with 5 parts cold water.
Grocery stores, food marts, rondsiands,
sodalountains, resorts, camps, Iarmers
big buyers. Mo lnvestment. Protected ter-
ritory. Salesmen earn $100 to 200 repeat
commission per  week, Bunset Valley
Orange Co., 57 Clifton, Chicago.

BALESMEN: Have real monoy mnl:ln
opening. Fits into wnr program.

ragressive Orm. Depk. "P.'" Boax E'EIZ

s, Texas,

EDUCATIONAL AND INSTRUCTION

“DAILY Key notes for key production
men'’ Gic each, Barmore, M2 South Holy-
cke, Wichita 8, Kansas.

m‘n—mHn’I‘tCB—annwnum r.h-urfrull—
est discovery of all time—The solablon of
the historic problem of angle-trisection
with the tuler and compass only. This
discovery will benefit you and milllons of
others with the application of it mathe-
matlcs to nil branches of sclence, Iis
nuthar is the inventor of the world's only
universal focus lens. It has o fixed focus,
and reproduces, otographically, every=
thing from the lens surface to infinity
wlt.h perfect deflnition. It does not hava
the distortion of present day  lenses,
enused by refroction, thereby refuting the
currently accepted principle of optics. If
you are interested in technical progress
and your own sdvancement, you nesd this
mathematics, Publication now avallable
£1.25, Pure Belence Resenreh Asaoclates,
130 M. Jackson, Moscow, Idaha.

MAKE Up to §25-§30 week as o tralned
pructionl murse. Learn gqulekly at home,
spare time, Easy tuition payments. Earn
while you lenrpn—many :nm hundreds of
dollars while atudsm: Ensy to undsr-
ata.nd lessons.  endorsed hg' physlcians.

ﬁh school not required. Our 46th year.

te for free bookiet and sample lesson
ga.lgaa Chicago 8chool of W u.mﬁu Dept.
Chicago.

LEARNM To remember without efMort,
Easy five lesson memory course, $£1.04.
Amn:dng resilts, Money back guarantec.

brings particulara. Mighty Midg-
et Publications. Box 566A. Lincoln. Nebr.

TENJOY Henlth! Decome professional
acrobatl, Free health book, Writel

21540 Morth BInd Street. Mliwnutue Wl;i.
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GOOD Jobs and a sound pestwar future
for you in hotel and insttutional feld,
government housing, food and recreation
projects. Men and women—all ages—
nesded for well-paid positions that offer
color, excitement, ever-new and iascinat-
ing duties, Record-breaking business in
hotels, clubs, institutlons means even
greater uﬂgwt.unitiaa. Lowis School re=-
celvin for managers, hosbesses, €xeo-
utive ekpepers, purchasing agents, etc.
These are nob temporary jobs, but impor-
tant positions in an essential business that
offers splendid opportunities in war or
peace, good times or bad, Previous experi-
ence proved uuﬂemnﬂl Ho need to leave
your job to ?uuﬂ!:‘. good grade school
education, plus Lewls Trunl.ns ﬁuﬂ.lmn
o, it home, In spare time. Ou
lacement Burcau hﬂBq- to rﬂlﬂe you and
—under our amazing Certifled Job Plan—
aciually gunrantees ¥ou will “'make ﬂ:nu I
when placed. Write t,ud.u.y for free i
.“ Washi Tmmm'flgn C, (Fi tR
CR-1 mshin : 5
anly u.'h.nul af its kind—How in its 28th

DE.'I' ‘et now!™ ‘When the war-tme
Jjob boom ends, only properly traloed men
will get ond hald permanent pesitions with
top pay. Pick air conditioning, refrigera-
tion, heating, ventilating, welding,
tricity, radio or electronics—instest grow=
ing, most mnmlsjug indusiries, Prepara
now, train in few months Instead of
yenrs. Low luit.im:. liberal terms. Enrn
art e:peme.a;. Big book free, !-!ll-l'nhh!e
% Engincering, Bax 044, Milwau-
e, k.

MATHEMATICS, Arithmetie, algebra,
geomelry, trigonometry, caloulus, physics
problems solved. pre-inductions, refresher
courses, architect’s, surveror's, engineer's
licenses, Questions, answers. Monds
'lmtliut.t 230 West 41 B.. Mew York.

"]-Il:}w To Break and Train Horses''—
A book every farmer and horseman should
have. I: Iu free; no oblgation. Slmply
address Schoal of Horsemanship,
Dept. Ill]'r Pmnm Hill, Ohio.
hﬁs{.ﬂsﬂﬂ-—-iﬁcmu are, = Lﬁmlnrum—
il rade y throug unl prac-
tice. Inl:l:lv:l%luai welder instructlons &
bare cost of materinls, Full particulars
free, Valuable welﬂg ]ea.aun.u book Hic,
Hobart wum.us B=T43,
Troy, Ohio

LEARN Tl'la credit and :ull::tlnn BEERCY
business; carn L00=5150.00 weekly up-
wards., Interesting 'I.I!crl.l'.'l.lrt free. Write

Educationnl Extension Servics, Depari=
ment 101, Wilshire-Labrao Station, Los
Angeles,

TEXCEFTIONAL Feacetime oppartunity,
Operate a collection agency-credit bureaun.
mlcﬁ; learned, Many moke 83000 year

rite Cole Associates, Byracuse, M.

“EUREH.&H‘D i L gible shorthand i :5.-_
Jesse Lo W, FloThda.

RA.DID :!:nl:lneermg broadeasting. serv=

aviation, uu.mi 3 la.iid

Depl. €L

E'ea.tuamlm ".I.‘l:r.hnil:u.t Institute,
Walparaisa, T St
[elaluin] “IJ uﬂ" “galf-instruction educa-
tional h-ualalbn all subjects bought, sold,
rented, exchanged, Satisinction guaran-
ieed. Complete information and “91-page
illustrated bargain catalog free. Write—
Nelson Company, Dept. 3-02, Chicago 4.
TI{E New era of postwar science nnd
erity I.F ronches. Get in line far
. security, and happiness! Amazing
deuils mu. I-n:nnr.t'u:a:lu.nllF natitute, Box 832,
Ban J Calif.
PLA.'!-T]’.EI Ena'lueermi: EB]‘B
study course, Low cost,
booklet. Ohioe Instituts e
Box P-143, Greenville, Ohble.
MAKE Photo stamps, imstructlons Soc.
Alvin, 553 Willlam, Winnipeg, Canadn,
TUEED Technical and educational bogks
bought, sold, rented. Catalog free. Edu-
cational Exchange, Henogar, Alabama,
FRE‘-E Hl.uu:n'lpt« reading, Also market-
ing. nzelh PM, 30 Church, New York
City T. l'l!.‘-!-Li-hll.uhm 1918.1
AMAZING Bm-n.mar New-used o
clopedias,  reference,

big. Home
terms, Pres

Techroligy.

ey -
technlcal, ndult
books. Lists free. E:u.lt.m:, Box 3233, Cap-
itol Station. Austin, Texas.

EARN 850-%100 Week, Learn drafting.
Monroe Institute, PM-T. Alton, Illinais,

HAWAITAN *“Hula Dance,'" almple, fl-
Instrated book $1.00 E:stmdd_ Brown Spe-
cialty Bervice, 1711 Innea Avenue, Hilo,
Huwnii, U.5 A,

INVESTIGATOR Training. Fhillips Se-
cret Bervice, 1017-B North Kenneth, Chi-
cago 19, Tilinods.

48A POPULAR MECHANICS

=

LEARN To draw nudes. Over 330 illus-
traﬂur.u chlm and notes giving detailed
of the human body.
t.un:ur of the Human Plg-
nly §1.00. Ba
th Ave., Bulte

ERATI!}H Moechanics, Gbm,nteta
home course for repair men. Booklet Iree,
Mechanies School, Dept. PM13, 4703 West

CARTOONING, COMMERCIAL AR
SHOWCARD WRITING, S1GN I.hl.\'.'l‘lﬁ'ﬂ

CARTOOMNING, Signwriting E;:]:f
ther course, cnm lete fundamen :1 m.
J:u.l.ai Irbe Warren, HT609 Smi

Wuh

..'l.RT’I!ETE OQil painting set—I12 tobes oil
oolor 'oxd Inches, turpentine, linseed oll,
brushes, palette and boacd 52,69, Ed=
ward's, Bl& 66th Ave.. Philadelphia, Pa

“FREE Pls
Etrenmll.nu ture. Uneover Your
Etsglm’ Emm 80 0th, Washing-

A S e T
ERSDNS
&Huﬁ!mn Mew Orlemns,
CARPENTERE, We teach the square in
filve ensy lessons by mail. Our 1% slee
practice square and almpllﬁnd 1mtrl.|.¢tiuh-$
does the work, Free Information, beiler
stil] send quarter for pra-r.t.l.u sqguare and
partlal lesson. Bullders' I.r:u. Medical
Arts Bldg., Beattle, Washin
“HOME Study course, drugiess therapy,
Free literature. Inst. of Drugless Ther-
apy, Tams, Iowa,

CARTOONISTS] Lesrn and enrn, 1=
lusteated cartoon course—ten money m-
ing plans—&0 showeard ldeas—mark
5100, Carteon Studios, 1403 lc‘hs.r]as..
Laﬂm Wiz,

POCKET SHize cartoon course—323 easy
lessans, over 200 sketches inl:lud:lmt fi
ures and ]enner!% Prepared ng nation

I:n.uw:n n:rtisL alleﬂcgnﬁm on. rmeli

of 2%c in coin.

Grargia 5t Indianapolis 4, Inﬂ.
CHALE

Talks, Lnu h producing pro-
grami, $1.00, Catalog 10c. Balds The Gar-
Loonist, Oehkosh, WL-.mnal.n

Courae:—3I0  (lustrated
les=oms, over 500 sketches, complete 21,00,
Montes Studio, Box 892, Pasadenn, Calif,

BECOME A Doctor of Metaphysics
Tenach secret of contentment,

lFElil'll:lﬁ Bolve mental worries, Free
ge of U‘n.‘l\l'&l'm Truth, H651-0
HNorth Juil.aml Chich
BE A doetor. Lu.rn chi actic, Fost
gruwl profession.  (Residence course
} 'Write for ontalo DEFL A, Texag
‘opractic  College, piro Park,
ﬂm_ﬂ".ﬂﬂi?.I_.'.I.‘E.______..,__
OF Radio nolses] Amazing new book-
let telLa how, $1.00. Mon k guarantes.
I:nqulrl.l.-s nnswered, Hul‘: cummy G0
HBan Franoleeso 5, Californd
i HE'.‘I.I' Writers needed t.n. u-::dlh ideas
N newspape magazines, ‘hooks,
Bplendid o funity to “break into™ fas-
cl.:mtJEJE ting field. May bring you up
1o &5, per hour spare time Expecience
unnecessary. Write today for free detalls,
HNo obligation. Posteard will do.  Comfort
;\rrélt!r'lsmiel;ﬂm. 210-F South Seventh 8t.,

Mo,

TUSED Educational books on all subjects
aold, remted, also bought and exchanged

Moneyhack tee, Wrile today for
free tatalog and fetails. Lee Mowntain,
Pizgah, Alabama.

EARN Certified 'ﬂrnp\hn-.nnul:mt- degron
analyzing handwriting. Students rimrb
carnings up o 5L an hour sparecime,
$75.00 weekly [ull time. Cradustes in em-
pleyment, l:rr:d.it agencles, police depart-
ments, courts, business and ln private
pm:une RS ptrsnm.t :prublcm and vocation-

pdvisors,  Fully ustrated CGra
Analyst and 3000 'I'nlﬂ [linstrated lessom
free, Institute, Box 1160, Joplin, Mo

MEDICAL Labaratory  fechnicions in
E:ent demand. We train you In your spare
ime, in your own home, Yoo can prag-
tice while st.uﬂ.{!:g_ll; Write for lree cala~
Iq&um 1m echnical Institute, Box

E. Austin, Texnas,

DRUNKENNESS Is a dizeass which re
sponds to treatment. Medical skill 'I:III:I-I

MONEY-MAHING Idens, Latest books,
Catalog free, Popular Mechanics Press,
(C—43), 200 E, Ontario, Chicago.

ADVERTISING AGENCIES, LETTER
WRITERS, FOR ADVERTISERS

MAIL Order operators—Get skillfully
pre copy when placing advertising.
Our “lowest™ line rate plus experience
ves you more profits per dellar soent.
n:ﬂ ?c Mark, Times Star Tower, Cincin-
AD?ERT’.IEE Profitably: £30.00 reaches
Sundny newspa readers with
!l—wurﬂ Ad. MNewap
ing-list ratebook fres, Ohleago Advertis-
}:gtm).mnn'. 20-PA West Jackson, Chi-

24 WORDS, 30 Newspapers £3.00. Good-
all, 37 Oardner, Vallelo, California,

AD".I'ER'I'ISE Your business o my papers
and magazines. Low prices, Guaran
large circulation. Dr, . Anthony, 210 5th
Ave,, New York.

18 WORDSE In 10 weaklies £4.32 H, J.
VERTISE: 24 Words, 140 newspapera

AD
$6.50, Lists free.  Advertlsing Bureauo,
4515-C Cottage Grove, Chisags 15,

FREE—New Advertisers Rate Oulde, 44

El:.sl:. Includes wer:'thlm;. Lowest Tates.

H Hrown Advertising Agency, Mer-
chandise Mart, Chicago.

J'.D'U'ERTIHNG l"tnud mll magarines,
newspapers U.8 A, Canoda. Lowest rates,
Froe Hervice, M-page catalo
..n.drrrhu.lnr Agency, A=180 . Madison,

}.D“ER‘I‘IEING Fllwd. any publication,
lowest rates, ecom

vertising Results Far Bale”
Agency, 3302 Dodge, Oma

FREE—"Amazing New Book''—"Profits

fuman symputhy prove successful With | prom Classined Advertising” Tells how
lguor e g caee, o vears expert- | RodPuEutto dadurtie, - Be. e’ 15 read
son, The Keeley Institute, Di'lnhl Til, this book before ¥ou inwest one cent in
: advertising., Remember—Iil"s {reel Write
LOCESMITH Course. pleking, for your now. F. W. John=on, Classi=
key ftting, ete. 81.000 prma.h!. Lock- | fied Advertising Mansger, 300 East On-
n:h]l‘_'h Canfdlan, Texas, taria Sireet, Chicago, Illinols.
BEGRET mmr.tnttnn. Experience un- INCH Dl Inj' advertisement, 50 maga-
r{v Investi articulars fres, ﬂnl:. r Wood's Popular Services,
Gwr:: RLEnET, est BAth, Hew tlantic GI.t:.r. (i J.)
TYFEWRITERS, !llJPLIﬂﬂTﬂI'.E
HUN'IZIH'-EDE 0f helpful books, ol FFI VICES
frea, Popular Mechanics Preasg, U-iﬂ?_ D il

200 E. Ontario, Chicago.
BUSINESS SERVIUES

WASHINGTON, D. O. We represent you
here. Also recelive and forward mail,
w‘nu,- Bervioe Burmu 1401 ﬂ!.r.h &t. B.E.

OLLY WOO0D, California, mall address,
FWI friends! Your busloess and pcr.unnu.l

iy, Munthiy serrice $2.00.  Sugie
D:Trpzi ;nTmmEiT glglber' 5 Vire

Elnlﬂ. Ave., Hollywood 27, G&II.I'DEHJS
£2.00 MONTHLY Malntains Washington,

D, .. office nddress. Your mall re-fors

glamed daily. Hawkins, Tpm3 ERandolph
BCE,

FROFEBSIONAL BERVICES

HAVE You any problems requiring tech-
nical advice, literature research, unavail-
mble publications, bibliographies, formu-
las, manufacturers, abstracting, iransla-
tions, ete.? Consult specl nllu*.. Jnmes
Ej?inrﬂ'r léﬂ Eye Sitreet. 3.W., Woshing-

FPRINT-O-MATIO 20,50, Handy
printer ﬂl 50, used mimeograph uap“.'.u
mukes office machines bought
Write Behubert, Bm: 9818, Los Aniﬂu a1,
California.

H.‘W'E 504 Cm, dnpliuun: surpllm

for 3 sample stencils,
Crm.- pound ink 85z “Printomatic’ dup\lt-
cator §8.50, Past card stencils 81 Uhﬁulﬂ.

Catalogue free. Dupll h, 53
Chiengo 41, Illinois. R =

GUARAITTEED Typewriter

ribbon  re-

newer, ra ., Ghg. Hirsch Enl
prises. Spring ?a. IF, M ¥ e

DUPLICATORS, Dictaphones, nddresss
egraphs and other affics machines rebuilt,
Elga.ranteed machines for sale. Mo priocity.

e offer highest I.'-D.Eﬂl‘l rices for used office

Machines, Ing,
il‘ﬁ P‘]I.'l' Ho. I.'n.SIJJ.t 8t., Chicagno, 11l

"PRINTOMATIO" Belf-feeding ro
stencil post card nter, complete. £0.50,
All makes duplicatas Liltﬂmrﬂ
free. Plttsburgh Typ l:!I—R
Fourth Avenue, Pttu:huruh .




REUBBERL STAMPS, OFFICE SUPFPLIES

FRINTING OUTFITE AND SUPPLIES

YOUR Name, address on deluxe cashion

mount rubber stamp $1.00, 25¢. Post=

d cash with order. wood Preas,
A-b, Edgewood, Maryland.

FOR Bale, Portable or basement coms
mercial  printing  outfit, $200,00, Send
stamp for inventory. Murloo, Box 748,
Dayton 1, Ohio.

T OME Line 15¢, 1—35e, 3—35¢. Stamp

Works, Auburn, Nebr.
3 LINES 30¢: Cushicned. indexed, 35c.

Elmlturu §1.60, Btamprite. Waawatosa,

FRINTING, MULTIGREAFHING, MIMED-
GEAPHING, GUMMED LABELS

LETTERHEADS $3.00 Thousand, note-
heads 51.50 thousand, billheads $2.50 thou-
sand, envel £3,10 thous
cards $1.80 thousand, two-color
name and sddress lnbels 25¢ hundred, oth-
Hﬂa‘ﬁ:"“ﬁiﬂ& h?s'u“&‘ﬂ?jﬁgé“ﬂu&fﬂ

nha, Nebraska.

AD'U‘ERTIBII With art advertizsing blot=
ters, The lasting, useful, inexpcnsive
medium. Sam !u:. Eeith Press, Elizp-
bcthl-nwn .

l:‘-hrd.w Il.1ﬁ.
Chio,

1000 Embossed business
“Elmer Grimth, Sclotoviile,

DISTINCTIVE Personal :E-
Bamples free, Treaster Pr.l:niing. T-44PM,
Milroy, Penna.

T DELUX Dusiness cards from new {rpc
blue or black ink by artlsan, 250—&2.00

.00 prep Gﬂl samples, l:m:ra
nite service. clux 1 E Van
Buren, Chicago 3

HIHEOGRAP‘HING— l:opI
;.'glrm Mailers Bervice, Box Chiﬂ@ﬂ
10,000 6x% CIRCULARS Pdntﬂl S16.50,
Free samples, Bpecialty Printers, 3111

Weat Tuacmwu Canton 3,

T YOUR Hame, mumu" printed on 500
gummed stickers, 14x2 3¢ coin (no
al:i.ml;unrl Write lx.t‘n, Edgewood Press,
Box A-B Eﬂn'ﬂlund _Maryland

= PIHH'I'ED thh-!l.ﬁs and envelopes,
35z postpald 100, Commo-
dore, 101-D, F Fmtﬂ Fnrt _Illinaks,

BUBINESES Or personal cards 100 for

Samples., Personal Card, Bex 1370,
Mew Haven, Conn. Agents investigate.
10a I’h:ll LETI'EEHI&DS And 100 en-

velopes :I?i id  Beoneville, 907
West anewlt. Fhilndelphis 40, Penna

T PERBONAL Emuwm 200 shects, 100
envelopes §1 Mario Giglio, Dept. 18,
H] 'I'I_"‘I'ril'I E' I'I.HJ:I.I: H.IBJ'.IIII.‘IJ

1000 B’zlll LETTERH £3.85 {.0.b,
%mjplq Apostle's, .'IJ.II’I Bur.'k, Paulsbaro,

00 LOTS—6x3 Circulars,
!:lt!rhudn §11.00. Envelope s
Folders, labels—all printing ]nw pri:ﬂ..
Bamples. Goodprint, Harrisonburg, Va.

LET‘TEHH EADS—Baost ql'l:lsﬂitr-—rmunr-
Sumples, Regal, Bellefair

chrl.n:nﬂd Ohio,
00 W.‘;Hh Erm'ihnm'r;‘nvchnﬂ Bbe,
1383-A Fifih Ave' New York 20, oo

PRINTING—AIl kinds, s.nr Iqu.ntlty,
quality. price, 10 RETV De.
rated Dun-Bradstreet). Freg s
Farmington, Missourt.
1000 RAFFLES In books, numbared—
EE mN‘u Way, 205 East Broadway, Now
¥

PR]I{Té‘.‘iq‘-—Erullmt. work, {gmmﬂ.?h

prices. Ben extimal

wood Press, 'Hmi . Edgewood, Maryland,
$2.00 POSTPAID: 160 81kx1] Cood band

letterhesds and 150 B envelopes. 500 of

each 856.70 postpmd ero Products, Box

3“ Pumtnwnql nna,

LETTERHEADS Printed $1.25
!ﬂ 566 South 3oth., Newark 3. M. J.l
MIM RH.PHJ'I‘I'B—LEILEI“B _Frlc
rjnu

EC
formulas, instruct
Lem's Letter Bhop, ETHI Elu.nl:m: D-c rolk 8

PRESEES, Tsed type,

EI!I:‘ 54 nlla
Bargain list 3c. 1:

Hox B1E, New Y

PRINTING Equipment, type snd nun-
plies. Bend stamp for de or dime for
complete llilur.rnl'.-uﬂ supply Eelsey

Ing,, X-11. Mariden. Conn.

PRINT At home. 10¢ will bring 8 com-
Ellebe catalog af presses, type and supplles.

P«:l:r.[ﬂ' Gumpﬂm. Columbia St.,
Hewark,

USED Prmu. type, B lln. I-i:-l'-'.l- e,
Turnbaugh Service, Loysy

INEEPENEIVE Enmz-m.de prinnLI:l:
press. Dwtalls free, Novelty Shop, Downs=
ville, Loulsiana.

INVENTORS: Learn now—without ob-
lgation—how to protect and sell ¥our in-
ventlon., Secure [Fes ""Record Inven-
tion'* form with instructlons for making
disclosure and establishing date of your
lnvention—and free “Patent Oulde for

the Inventor,' contalning complete infor-
mation about patent ﬁlmudum and selling
Inventions: ving [lustrations of mony

successinl inventions; over 150 basic me-
chianical movements, Delay may be cost=
]..r. For prompt, confidential  service—

write larence A, O Hrien & Harvey
Jmmnn.. Registered Paoatent  Atforoeys,
11A-G Adams Bu]l.dlnl_ Washington, D. O.

INVENTORS. rn how we sell r
invention. Free bouh::lul “Selling Your
Inveniors

Invention™ Lells all ahnutﬂrﬁ
T MANUFACTURER'S Nomes, addresses

- Inssification. T 18-A N
Feaysapiiac. Tupe. i-1 Lman

PATENT ATTORNEYS

INVENTORS—First things come frst,
Your first move mrd url.ni o patent
on your invention Is acquiring Iull infor-
matioh on what to do. Our two books
“Patent Protection” and ““When and How
o Sell Your lovention™ contain this in-
formation and other hl!'l'nlul data. et
them immediately. Fe-t.nzr with oor
“Evidence of Invention® cosk
ot nothing, muma no nb]:ntlnn.

rite now to Victor J. Evans & Co
istered Patent Attorness. B3l-H Meriin
Building, Washington 6. D. C.

WHO Buys Inventions? Manuiacburers
everywhere have writfem us seesking new
patented Inventions. Present deime Dro-
grem offers splendid opportunity to in-
ventors with meritorious ideas. As regis-

full information on how to protect suu.r
invention_write for free to
Pr Finanes and E:I.l Your I:n'n:n.-
ton.” Also free apenm.l
Record™ upen which
EcTibe rnur 11:|.1.an Nn
McMorrow &

htmrnr;-'é ISII-H .H.“R‘L‘ u.l.

INVENTORS: Learn now—without ob-
lignticn—how to m'nr.t'r:t- and sell r in-
venlion, Secure free “"Record Inven=
tlon’”* form with 1r|st.rum.1um for making
disclosure and estnblishing date of your
inventlion—and new [ree boak “Patent
Gulde for the Inventor,” containing com-
plete information about patent procedurs
and how to sell inventions; glving flustra-
tions of many successful lnventlons: over
150 basic mechanieal movements, Dela
may be costly. For prompt confident
service—write today to Clarence A, O'Brien
& Harvey Jacobson, Registered Patent
Alttorneys, 41B-G Adams Bullding, Wash-
ington, D, O,

PATENTE. Prompiness assured.  Wil-
fred E. Lawson, 1524 K Bt.. N.W., Wash-
ingten, D C.

C. A, ENOW & l::n . h!l—l!'l' Enow Etdn
‘Washington 1, Iaterﬂ! patent
attorneys, L*hh'llshcd 18 Literature
mailed on reguest.

FPATENTS Obiained; scling service in-
formatlon, recording forms free. Lablner,
Woarld Building, New Yark.

L. P, RANDOLPH, J2-B Columbian
Eiﬂ ., Washington. D. G, Low cost. Book

informntion free,

“IH\'I:HTOR-E Guide.” 100 mechanical
movements, free: advises on  patenting,
selling imventions., Frank W. Ledermann,
lH h’mau Htrect, New York.

TENTS. Protect your idea by secur=

lnn: l'ru YProof of Invention™ folder., Ex-

gﬂ personal  service, Establizshed

198 E. E. \"mumnu. 871 Woodsrd Bidg..
Washington, D, C.

T INVENTORS—Belore di-lﬂll:lﬂ!"é‘ﬂul-' in=
vention Lo anyone send for form “Evidence
af Conception™; “Schedule of Government
and Atltorneys’ Fees™ :.nd instructions.,
Bent Iree. Lancaster, Allwine & Rommel,
411 Bowen Building, ‘wmunm D. C.

orm “'Invention
!-knml and de-
abligation,
bered Patent
ng. Washing-

100 LETTERHEADS., 100 Envelopea,
tl".’i a_ropahi Excolsior Press, Hampton,

1|m RAISED Letter process business
cards, §2.50 tpoid, Aronson & Coo, 180
W. Washington, Chicage I,

] HLE:I:IJ Lmﬂﬁm And 100 63
envelopes 00 postpaid, Hlmt work—fas
sErvice. ‘L’u:tnr _Chicke, 1L

100 L!-‘!.‘TBRHE&M Jm.d umlm £1.00.
Cnhili: eards pul.dt: &, Dl¢ll'.nr1- Press,
3 Cle s City 4, Misseuri.

;%21 POUR Line gummed stickers.
o Miortts Printers Sucinae M,
BEI'I'EE Orade printing reasonahle,
Estimates on anything. Economic Press,

Leonin, N, J.

McLachien Bldg.. Washington
R.en:i:l:r::l Pabenl- Attarney.

FOR INVENTORSE

PATENT Your Id.cal Write immediately
for two free illusiral books,

an Iovention.™ paRes
formation for Inventers. Mo obligation,

Address: Vietor J. Evans & Co, E32-H
Merlin Bldg.. Washington 6. D. C.
INVENTORS: New military and com-
mercial inventlons urgently needed by
manui tle

acturers, Writs for par
Elﬂlrtnmg Institute, Dept. 4-A. Washing-

ﬂﬁ&H For practical ideas and Inventions,
Mr. Ball. AB-0441 Fleasant., Chicago.

SEND For “Why Bome Inventors Suc-
ceed and Others Fail" and I5¢ mailing
costs. We develop end deslgn lnventions
or products to promote success. Idenl Co.,
Development and Pnirnt Engloeers, 10
Hicks St,, Brooklvyn, N

I S»EL.I.. Palents, Etl:a.'hll.lh.eﬂ In 18040,
Oharles Scott, TTIPM Garson Ave,,
Rl:-c:h.ester M. ¥.

CABH guickly for inventors. Our clienis
provide the money to promobe patented
or unpatented Inventions, Th proof

rotection document free. Torrey, 93-A

‘ederal, Boston, Mass,

INVENTIONS WANTED

RELIABLE, Experlemced, bonded éngle
neering service for patenting, developing,
marketing, financing practical inventions.
Your ideas are proteclted by Engineers
Beal, Write Mechanical Research Com-
pamy, 601 Feiling Bld Bldfm

WANT Inexpensive ar l'Eru:cl.nltr
ltem, Submit model 1f bm:b]i: v=Cn
221 West Hroadway, Olendale,
caﬂ:ﬁ For postwar product Id.mu Tpat-
or ?nten.u.ld urgently  noeded.
'W'rtl,e Ind-u.':L:' 1 Engineering, 1185 South
Eenmore, Los Angeles, California,

T INVENTORS—Reach | pl.u'i:hnﬂ!:l:ll A=
Tacturers direct; patented, unpatented in-
ventlons.  Booklet, references, free, In-
ventlon Reporter, §B-11238 So. Fairfleld,
Chicapo,

CAEH For inventions, patented, unuonl-
ented. Mr. Ball, A-M41 Flessant, th.l.ﬂ

CRED,

ALL Hinds, We have factlities and l1-
nances to make and sell r ideas, bath
mechanical and chemical. Bend model,
umplr: details and wishes, Genernl Sales

Supply Company, 110 East Main St.,
Hkﬂiwn 3, Wisconsin,

INVERTORS!, Have you good, pabenis
able ideas? Write—Mr. Metzler, 11 Weat
4ind, New York,

INVENTORS: Have you a sound. prac-
tical invention for sals, pa.benr.ed OF Un=
patented? If &80, write Chartered Institute
of American Inventors, Dept. 4-D, Wash-
ington, . Q.

FATENTS FOR SALE
PLASTIC, Papler mache mf

'S, NEW OO0-

poison insecticldes dewvel FOVOTTI—
rnrnf.n ‘bl:;: nhnlEd ;;{ :.ﬂtJ.Llnn:. ﬂ]‘!?&
Iau.umnl par.enu thmu h large blla

361, . 112, 'i‘l Ho,

1'! ML
:m U6, o2 005,360, dudr ehime i
No. 2, IH-'!.E&. 3 mi!llnh ehild
will he aubd_ nlap Co's,
nhmt T. ML 476,007, Moo nir=
mnn safety deviee Hao, :mz 1‘au Mila
ller, 4827 Belleview, Mo, 2. Kansas City,
Missourl. Phone Logam 8060,
ATUTOMATIC er for washin
cream aeparntor disks, Specialty. 1353 hF
-::i:rk__[_:g:ma;n .
Back comb for sale, cash or roy-
E buis. fasl seller now ond after war,
Rl . 00T Burwood Ave., Daytan,
.

T BENBATIONAL Alarm system, simple,
effective. Accurate Print Co., 64 W. Ran-
daolph, Chicaga,

PATENT Pcndlni[wmhlmtlun salt nn-d

epper  shaker. plus Dy
gtl.'nl'l.ll'l.ﬂ.! 3033 I]- 8t., Detrolt Iﬂ 'Hi:h.

'W'II.L Sell nutr;!'ht. rn:rnth' or pariners

‘pales ability
a.mi rlnl.uoc Eumtll.m.ltun "tool, wrench,
ﬁl.pt. wr\ennh ouisk

de clamp,
ack=5aW, w trammel points,
Epaed |]'LII:IL‘I‘IE5. Every feature practical.
Leon Hagstrom,

1829 Ruddiman, North
Muskejon, Mich.

JULY, 1944
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MANUFACTURING
PR-I.‘.!DT.TL‘TB Wanled by estoblished ma

ufncturer Lo :Lln.lrl ute and/for ma.:tq:l:n.:-
ture. Small t ﬂold referable. but not
NECEEEATY. E:rt Glttins, Advertising,

Milwaukee 2, Wis.

T MANUFAGTURING, Model making, in-
ventions solicited, good equipment, Baum's
Metal Bpecialties, Kansas City, Mo,

MODELS—2mall lot  manufacturing.
Metals, plastics, ete. Milburn, Burlington,
Eentucky

MAKE Novelties [rom cypress knees.
50c up postpald. Dixie Sales. Sebring, Fla,

“TTOY Bulidoger, earth mover, and power
shovel of new design, Make from scrap
lumber with hand ar power tools. Make
bove” toys for your home town. Prints
showing construction and detail 51 I]Il,
Eanrthmover ':.[_‘01_.5 Ellal  Liansing, Mich.

THE Shebel Filer filea all saws. Send
for cirewlar. A. P. Shebel, T30 8. Ind 5t.,
Milwaukes 4, Wis.

WATCHES, OLD GOLD, JEWELRY, ETC,

MODELS AND MODEL SUFFLIES

RAILWAY Models, complete line, In-
formative catalogs O guge- 14 pag
he; HO, 48 pm althors, 24t
Er.h.- Milwaukee, Wisconsi

“PLANES, :Bna.h hundmda. of hobby
lhm Catnlog fe, Americn's Hobby Cen-
;IH Dept. B4, 40 E. 21 8L, Now Yuru 10,

[:Ia.TM.rDG B0 _Engines, model rallroad
supplies, 2%c refunded. Simonsen Model
Bupply, A-J07 Norih Greenview, Chi=
cago 13, - .

BEE Our advertisement on page 34A of
this Issue.  Model Railrond Magszine,
Milwankese 3, Wis,

RAILWAY Aodels,
formative catalog HO-DO gauges, 70 pages
Lic. Walthers. 47 Erie. Milwaukes, Wis,

MFQG, Dies, stampings and model sup-
Eyn Send de for catalog Pierce Model

arks, Tinley Park, Il

EHIF umﬂzu and yacht supplies coim-
ELP page catalogue 20e. BLil

ild’s. Mtl En.st 11 Bt.. New York City,

MODEL I'-',l.h' and iupq‘rlw catalog 10g.
SBweve Patti Co, Forest Home
Ave.. Milwaukea 4, Winr.umaj.u_

BHIP Model kits and ﬂttl.mta Complate
line Fisher model yacht equipment.  All
Boucher, Fisher, Marine Hﬂdﬂ and Ideal

complete line, in-

Klts, ftiings and blueprints at standard
EI.EH. Most cnmplcm stock in H-uw En
. James Bliss & Co,, Inc, 220 St

Sirect. Boston, Massachusetts,
MAKE IT YOURSELF

WATER Boftener plans and Instruetions
for building, $1.00. Your flumhsr has 7000
of the material. Parls price list attached,
HBweignrt, 9 OGrand, Des Molnes 9. Iowa,

AlR Uand!t:lun I;:q:r home. Easy to butld
plans §3.00, Nor Lt Schimke, Minot. Na,

FJ:RE: Fire; make ruur own extinguish-
ers. Low cosl. Easl made and used,
Information [res. Instructions £1.00. Plire
Contral Leboratories, Dept. E. 1207 No
Main 8t., Puebla, Cala,

SEE Our display ad ge 170, Peerless
Bales, Lincoln, i:|J!‘\7reicr L

HOME CEAFTSMEN

MONEY In making wooden tovs. Design

pur own cor, jecp. truck, traciors. clse,

e sl wh.c HH p:rhm:h'\:d g for

50c  postpal egou ﬂ.:ara.nt.eed.

McH M.Is. 'Gl;r.. 25140 th Eighth Street,

i, Minnesois.

aa LA‘WN Ornament patterns I5e, Other

atterns; 157 -20" high; Dutch girl; Dutch

f ph'n-hlf‘:rrrjr %Iqwliﬂteﬁﬁ? H::lclnr =JIrE

L EIJ.'D. nnwe i3

4 for 23c. 256 novelty mr.t:mi
A0e. 1 HE full size patierns 5100 poskts
E-;Md' Strother, Box 383-FS5, Belington,

Coloriul costume Jewelry for
Frep dEtiﬂR. Beginner's
refundable). H., Hughes, 218
Sidell, I:Inmrlttr:. Illinols,

ELECTRIC Cannon, toy., No axplogives,
110 wolts., Bulld from scrap.  Drawings,
J.mtrucl:lu'n.g photograph Soc.  Photograph

rnJltl:-I;: 650-4 South 20th Street,

Hmrk 3

WOODEN Wheelbarraw casy made, In-
structions  26a.  (Good seller.) Whkes,
Oberlin. Ohlo.

PATTERNS, 8§ QOriginal lawn ornament
patterns, 25e, M. Stultz, 1468 Willlam Bt.,
Alexandria, Va.
PLANE Far 24" 3™ dralfting table,
$1.00. W. Hess, Dover 1, Feono.
H!:Nl‘.‘l'l-l'-ﬁ I'E Your own Venetlinn blinds.
cord or hardware. Venetlan
BiLnd ﬂum!l.‘,t Co.. 1612 Farwell. Chicago,

KNOVELTIES From scrap wood, 25 pats
Erﬂa, e, Lists Se vods, Medway,
nss,

DESIGN Bmart leather ormaments,
Leather, lnstructions, 25c. WVogue Leath-
ers, Hox 6, Fairfield. Towa,

30A POPULAR MECHANICS

GUARANTEED Men's recondltiomed
Bwiss wrist waiches, Look and run like
new. FReasonably priced. Free particulars.
Hamilton and ompany, 407TA North

wiy. Bt Louis, Missourl.

WATCH And clock repalring—complets
racticnl course in modern horology. 64
H]-u.su'a.'.ﬂi self-instruction  lessons,  Just
out! Low price,
—MNplson TLIRY,

Informaiion fres. Write
Dept.  B-02-2. Chi-
caga 4,

T OPALS, Bample packet $6.00,  Guba-
logue fres. Norman Seward, Melbourne,
Australia,

wn'mﬂm Materinls, tools.
dinmonds — bought — sold.
Gales, Box 1000, Chicsgo.

TOBACCO, SMOKERS' SUPFLIES

I_,nﬁn- Bnr:ltnn !'.n.hah amoking mix-
ture. 1.50. You'll liks Ik In-
depmdt::n! lzu: Stncms Montreal, Canada.

RAZORS, BLADES, SHARPENING

RAZOR Blades, doable edge, 100 Ez=us
thin blades made from watch spring steel,
Entd 1.I|v|i|.-.|.‘ a money back Tup.rl:ntac 31, il!l
Ena 00 Dbioe s.Dee

ades ll =] pml‘épnld. Egﬁ for ltnrn
Hutiopal Sales Com ln!.'. pt. 113, 41 i
Mﬂme& IF'].LII.I:

AGENTS — Pair I:lted Elunt Stroke™
razor and 10 “All .I\I-'I'll.'l'l.l;l'rl blondes in at=
tractive booe. $3.00 doen. American Bales,
1133 Broadwny. New York City.

100 DOUBLE Edge blue surgical steal
raror blades $1.50 prepalid. Fully guaran-
teed, Bt. Moritz Blade Co., 321 Broadway.
Hew York 7, M. Y.

FOR BALE—MISCELLANEQOUS

Jewelry,
Calalogue,

FURNACE Fittings., wmutiers, chimney
ntacks, v:::ntl:lnt-:uru mer:-'thtnz In sheet
metal produc by, Western
Heating Co., luﬁ Elnll nver 5, Calo.

REPAINTED Gall balls, 4 far £1. . J.
Oncher, ® Trinlty, Amsterdam, N. ¥,

WANTED—=MISCELLANEQUS

WATCHES Wanted—Broken or usahle—
nll kinds, even Ingersolls. Highest prices
paid for jewelry, rings, spectacles. alarm
clocks, CRIOTS sm’nfta Hghters, gold

teeth, ete, Cash mailed promplly, Lowes,
Hﬂ]l.'nd. Holland Bldg., 5t Louis 1, Ma.

WANTED: Old automoblle catalogues
prior to 1835, any make, any model, also
auto magnines I'cl.tll.rlnn: mutomobile show
numbers. L. O, Partridge, 713 Federal St.,
Chuicago,

WANTED = IMreck reading micrometer
cn]iger Bapper, 459 Hudson, Brooklym.

WANTED Old jewelry, guns, toola, elee-
tric motors, deifls, appliances, mldget ro-
dios, bowling balls, portable sowing ma-
chines, antigue relies, outbonrd motors.
Full cash value mailed. Gibes Auctloneer,
6568 Greenbay Ave., H.III‘B.UIM Wis.

G0 W&TGHH e, kind or
condition, Also u‘ld .&]:t d.!mn.rd.cd. rialr-
elry, ete. Mail now for hl st p

Free details. Humilton Campany,
407A Horth Brondway, St Lﬂula. Mizzourl.

AGENCY Wanted, Articles especially
Inl.ﬂél.'d for mail order sales. Pabsch Co.,

03, O.P.0., New York City,

WANTED—OId jewelry, tools. electric
motors, drills, appliances, midget rodios
bu'wm:.[ balls, poriable sewing macmnu
antique relics, outboard motars,
value mailed. Gibes Auctioneer, HH-
Greenbay Ave, Milwaukee, Wis.

FERSONAL

CHILLY'S Bible, Lifo of Jeaus, 124
25c.  Bobbitt, 1609 Tenth Avenue ﬁurl.h
Moshville 8, Tenn. ety

" GLASBSES, Complete in chalee of
frame or mounting at am ]nrw 'prme:,

Broken lenses d ll:r:,l.hd_ n fq:r fm
tea llst & rl t
0. Box ! 'b Gﬁ.’a.

SLEEF Tl.ht—-m'h:. workers, soldiers,
sallors—atop nolse— Rf“ sound refreshing
sleep  with  Sleep- soft waxen ear
stoppers, Four months melz.r $1.00. Trial
P“i'ag, o mt:. Baun.!ul. an aumhﬁd
e

Emv mond Dow, 15
Park HIiB\L'r 'H'vcw 's"-ur‘.'l: . i
EYEGLASSES Duplicated. cast,
Yankes Lense EEH'J:BE Box Q. P:a: West
171 8t., 51 New York.
PBNMMIEI-EF Oaorrecior—Oorrects your
i hou Write, Oz=m
u Ty Lnuﬂ'ﬂ e m’:
l?.l:l'!r Vilaming direct. Save. Posteard.
Mutosks Products, White Benr Lake, Minn,
MISFIT In your Job? We can help you
Information. Oecupational Advisory Serv-
lee, Box 1164A, Paterson. N. J.
DISCOVER Your best sbillties through
scientific aptitude tests. Information loc.
Testing Service, I06-M Com
ing, Rockford. Illinals.
MEXTCAN L matters rel =
dled, A, u1|l1.u§m2{ﬂ Junres. lﬂﬂ%ﬂhm
RUPFTURED? Improved appilance holds
—up—in.  Free trial, Earles Company,
Flint. Michigan.
COMEDY  Written for Tol 1
Kleinman, 25318 30th Rosd, ﬁnumﬂﬂu

PSORIASIE Bufferers: Plxa
brought rellef when "er_'.rt.hh:. zlse !-Jlnd.
only as directoed.
driea quickly, mnﬂuuLenL 1-
bottle withont investing a eent! er.t:
Pixacol. Box 128, Cleveland, Ohlo.
WANT Someona loeated? Welte Bufeau
of Records. 308 Washington. Chicago 6.
MEXICAN Legal information by Mexi-
can 1 | attorney, Sra. Antlonets Ju-ulhr,
p-Correos, Mexico Clty, Mexico,

--|_

mercial Build-

SPDR.EEN Creme far treatment and pre-
vention of athlete's fool. Successiolly
used  slx ﬂm mu.u.es' back uarnntee
Clash or mud. d J.
En?od_ jiza ﬂ-ummit. ‘ole I:n

Il:ll'? "Dandroft? Write Tri-
:hnl-mrja.L 137 Lewls 8t.. Phillipsburg, N, J.

~LIVE Langer, fool better. enioy Lfe.
Free_  information. rchild CGompany.

ML, Vernon, Onio

DRUNKEENNESS Is 4 dissass which reas
sponds Lo treatment. Medleal skill plus
human u'n:lg.ﬂ:l:r prove tul’:ﬂ:ﬂl‘ul with
lguar and EXPeri=-
onee. Write lnr free bwklct. F. H. Iﬁl—
son, The Keeley Instituie, Drwight

12 GOOD Gags your friends will hit-r.- on,
G0¢ coln. Four Oklahoma Oity Eicrum
cards, 25¢ coin, Remailed free,
one dime. A, Warner Bervice, Box 1105,
Okizhoma Clty 1, Okla.

MISCELLANEOUS

HAVE B’ﬂ ea.d,r Celebrate comin
victories, Ii p! 1|:h grade benatifu
ohinbloation Hurl eiin fag nnd bannet,
Bhow your colors. Bize alx fest by four
fest, ]:lrepmd. to an add.resa for §5. Amer-
ican Flug 60 Onk Btrect,
Bel.Lm-ﬂ]e, Ne'l' ..'.l'erur

BOYS5—0irls, write for free glft. David
Berg. 650 Churchill Bridgeport 25, Conn.

INDIA Agency wonted for radios, ma-
chine tools, household items. plastics, cos-
miticg, auto accessories, musical instri-
ments, foods, tovs, eleotricnl, hardware
ponds, twhnlqﬂ books. Excellent post-wnr
apportunity, Manufacturers,  dealers
write submitting catnlogs, literature and
discounts. {Banks-trade references fur-
nished.)  Sannon-Kombin Corporation,
The Mall, Musscorie. India.

H.'I:EGUR‘I {Quileksilver) — Cadminm,
bismutl, tragsten. molybdenum, coball,
vanadium. Write for guotations stating
gantltp You'll recelve rulrnnmtdmurtcﬁi

[= a5
H-““rﬁm‘mnﬂglphu Penna. Estab-
Ilal‘n!-d 1804,

" WE Pay Irml well for 'ﬂ.nﬂhml" sw
wish to sell: Tools, imln.untﬂ Dg_
ment, merchandise, Jewelry. Justice J
bers, Box 160, Chicago.

ALL Stee]l lolding stove with large box
heat tablets. Send §1.00, we ship postpaid,
Three extra boxes fuel §1,00. Agents prop-
ouition 10c. Radio Warehouse, 38251 Wooa-
ter, Akron, Ohio.

PE Uﬂ.ﬂ—-‘l rll'rh:'hm.'l hr 5:111. 1.‘|.l.1he Iffi=
prl:nl.eri a'.uld Diazen dozen $1.00,
Pencll Hnrtui Ell - Ilth -EL

m:rl.lle Tenn.

ALASEA Eu'hwaa vlows, postonrds
35z, 10 for $1.00 urpn.sr irl-end! with
card from Conada, Yoo address cards, we
remnll.  Letters remalled 260, Coroormn,
Bax 001, Edmenton. Albertn, Canadn.

DEHYDRATOR—Make your own. Plans-
instructions 25¢ eein. Christensen, Box
Li46, Salt La.l-:e City.

SELL Direct or buy. Big values, Relief
guaranteed. Plymouth Foot Applicnes &
Remedies Co.. Plymouth, Ohis,



TUNFINIEHED Wall plagues 2%5¢, Molds GOOD "Used”  self-instruction  educn- GENTINE Ttalian spagheitl and raviell
Toc. Write. Oman, 642 Broadway, 5t. Paul ticnal books on all subjects bought, sald. sauce. Formuls $1.00. Coosander brand.
1, Minmn. rented, exchanged. Satisfaction guaran- | Pio. Bendinelld, Box 41!z, Stevensville,

52 CLOCK Attachment starts radio, teed. Com ]ete information and 93- Pn.ge Mich. O
lights, coles pol automatically, Clreular, | illustrated bargaln catalog free TRICK Chalk stunts, Oatalog 10c,

Vestvold, Ardmore, Penna. | Helson Company, Dept. 3-03-3, Chi’a& Balda The Cartoonist, Dahkesh, Wis,
~BIG Mail for you. Latest moneymaking UNUSUAL  Novelties.  SBamples  10c. SCLABSIFIED Swap Directory” S1.00,

offers, oppartunities, catalogs, magazines, | Modern. Box 2, Sta. B, New York 2. | Get started BWapping. Gumm Rule, 654

I!'«In:ml: lisied In directory 10c.” 1 Berv- :}I?AN']I‘IG Mails. ;ﬁ.ﬁl;ﬁ:‘s. Eﬁlamﬁi M. Fiorence, Burbank, Canf

ce, 107-M, Park Ridge, 111 samples, listing C. aogell’s, MAGAZINES, | 1 =
MEDALLIONSNo forelgn business. . | 15th. New York 3i. | o "é'aﬂzaé“‘i'ﬁué'fﬂﬁﬂ?

Black, 1240 So. Grand, Los Angeles. ASEOCIATION Of American Writers, | Hawail,

HAND El‘la‘El'I'Ed name eards, 8 for 35.:- 319 Epo. Marengo, Pm?ﬂa,_ Calif. Mem-

d e ik INFORMATION, Any subject, Moderate

Eing 5845 DeLancey, Philadelphia, Penna, | berihip £2.00, ﬂfﬁuﬁ.f“:frﬂﬁgm:.n%r;: rates, The Raxbys, 747 So. New Hampshire
T ROW You can make your own Plasto- curd, auto sticker, many benefits, Join | AVC. Los Angeles B,

plate printing cuts. Slmple, easy process. | gday.  (Sample “Arrivel™ 25e ) THE Lord is coming! Oet gusranteed

dayservice, Argyle, Wisconsin
— | T KILL Roaches, bedbugs. maths instant roofs  free. Scheall, 383-X, Duluth,
BRINKO Cleaner. polish, CQuaranteed. ey e Tl e o T glﬁl'r Rfinnesats '
L ﬁrtnﬁu’" e T L E’E“_"“- 127 Woodbine, Brooklyn 21, B, ¥, MEDICAL Laboratory techniclans im
e FREE Catalog Jumaicn novelties, Bar- great demand, We train you in your spare
= HEJUGAN Jungrmﬁ beans. Dozen 356, | eington Smith Company, Halfwaytree-PM, | time, in your ewn home. You can prac-
undred exicanproducts Co., 126 | Jamalea B, W, I, tice while stadying. Write for free cata-
H. Main, Tulaa 3, Dk!n.hnmn.

HAVE Fun. Tell enrone's age and | legue. Imperial Technlenl Institute. Box

" PEOPLE Have been ying Steach | amount of loose change in his pocket. | 03—, Austin, Texas, ot
mmﬁ?“nﬁtigﬁﬂ 1;?;“% “"—"— “'e L;thﬂrrg';dﬂ‘ Complete instructions 10c. Carl Bohman, FARM And garden tractors. Compl
Doakiet? ! Pragu - S‘:;}'FEH_SE(;ELBT N ¥ ; g llnrnru:ntl&gn un‘:wgumgfr:;ﬁ? Az bl Euﬂd
: : MTI ® [ : o FOm B rts,
BEUNKADORA—Destroys skunk odors | inventions. Mmﬂ F;nn%gchﬁi:;;fgd ﬂﬁ:h Papular HEE:ln.EhlB‘.!- Fress, (C-43), 1';".'! E.
instantly, Bimply amazes everybody., Hew overy imvention., Steach, 433 Sprague Bt., Ontario. Chicago.
dizcovery that's sold un moneyback guar- _!‘d_glﬂm- Mass T MAEE Money building bird hnu:e.ﬂ- 11-
puitee.. . T oorpe o, ﬂt?'?mmﬁ? OZARK Guide, Lonadale, Arkansas, | lustrated instruction book, —25¢. gﬂﬂlﬂt
Sparhawk Laboratery, Sparkill N, e S M TS, N g
GET Humorous Alaska llcense to hunt PREE Descriptive list rare, unusual, ex- COLLECT OQld accounis. My system
Japs, Bend 2fe. A remarkeble novelty. | eiting beoks Mot sald im steres. Oard | works.  Detafls free. Wright El:rﬂl:l:
Alaska Sportsman, Hetchikan, Alaska. Sales Co.. Box 46, Arlington. ViFginis. Imler, Fenna.
AH&ZIHG 248-Year calendar—I1752-2004, RECEIVE Malls, magasines. samples, HOBBY Books, Latest titles, Catalog
Eazlly understood. Christensen, | Your name in numerous malling lists 108 free. Popolar Mechanics Press, (D-23),
:I!ol lﬂ-!ﬂ Salt Lake Cltw Howard., 30 Broadway, New York. 3o E. Ontarie. Chicago.

ANY BOOK IN PRINT!

Delivered at your door. 'We pay postage. Slandard
authorg, new books, popular editions, fiction, ref-
gronce, medieal, mechonleal, children’s books, ete.
——all at guarantesd savings. Soend cord now for
Clarkson®s 18944 Catalog.

W L.; " L.
FREE e o o I ten e, Fioe B n‘f’hu‘.f:u-‘i‘-_-
af 3D, 000 book lovers, FREE & you wille L

ToODAY]
CLARKSON PUBLISHING COMPANY

Dept, 27 1353 &, Wlll!l-h- Awve, Chicags, “’1

LQUIDPLASTIC

YOU APPLY WITH A BRUSH .
e onoms | | EYEry Ambitious Man in Indusry
M ey & oe mvesiee vt vos | | Should Read this Free Booklet!

apply it with a brush; when dry, your

walls are coated with a long-wearing, SFORGING AHEAD IN BUSINESS" contains
high-gloss film of white plostic thal FACTS for all thoughtul, forward-locking
will not scratch. , men; it has a message of particular interest to
* NO BRUSH MARKS technical meu.

* NON-YELLOWING This G4-page bookler, of which more than
SYNFLO is mode of 3,000,000 copies have been circulated, out-
:::;:,:np :ﬁ:::‘l}:::' lines a delﬁnf'm plan of training for your future
Itdries to o taugh Halsh progress in industry.

thai canbe scrubbed or & u

washaed like porcelain. Said one man who had sent for it

Tha finish of the Future “In thirty minutes this booklet gave me a

=ready TODAYI clearer picture of my business future than

Eﬁrﬂ!rg_fnﬁ:ﬂ:::_fﬂ“' 1 have ever had before.”

sarke B 2 far furple Fill in the coupon below and this helpful man-
:':.':i,.';,:..fsﬁs h: val will be sent to you by mail and without cost.
gal. with Spacial "‘Ii:: - P ——

mar, Szpreis prepa ALEXANDER HAMILTON INSTITUTE
WHllshin 0D | deniron Dept. 146, 73 West 23rd Street, New York 10, N. Y.
In Canads, 54 Wellingron 5., West, Toronte, Unt.

ORDER NOW f ;
EREE ILLUSTRATED Please mail me a copy of the 64-page book=—
CIRCULAR "FORGING AHEAD IN BUSINESS.”

SUFEHI'UII PAINT AND 1'ﬂ"ﬂ;IH'II‘ErH WORKS

2256 NORTH ELSTON AVENUE - CHICAGO 14

Name. resmssEsaEEEEs SRR AR R R R R

LT F T T T e qe A e
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Dance in 5 Days... OR NO CDST'

MEWEST STEPS—RHUMBA, SAMBA,
COMGA and JITTERBUG.

Lzt dancing open the door o Ro-
mance and Happiness for you! This
sensarsonal new hook |Id|E|~ yioud leden
the laresc steps, quickly, casily. A
r'vn[urlmaﬂ m'L- cheae u.'Tfrl\. ashart-
curtpdancing, MAKE THIS TEST!
Send today for Bery Lee's amazing
book—ir's packel full of diagrams
and tells in simple Language how o
di ehe jl:l-:-rhu:g; Rhumsha, © g,
Samba apd other exciting aew dances

—also the ever-popular Walr, Fox
Tror, and many old-time fvorites,
SEMD MO MOMEY! Actnow, and
we'll send you g5 a gife, 2 addiional
books FREE of any exsra charge,
"Tip Top Tapping,” and “Swing
Sl:rFﬁ." And remember—il pot satis-
fied wich resales in § daye you may
retarn the book aod your money will
be refunded.

e e e e — —————— — — —
P'H;EEER PUBLICATIONS. IMNE. -I

ﬁ\l'ﬂl (=111 ||r
g,

|||.|\'.||‘.

(EISTE

i 5

1T B Pt Wy
Mew York 1% N

by Betty Live,
O Ship C.o.D. T

O 1 enclose £1.98, Ehip postae

Ol canvsamaas

hupL oaTH l

Felurn mpdl, I

Eali  wWInpmer
an

melude 2 Teeo
will

pay  on merival,

[T
jereralill,
||.-l learm 1o danee, 1 may

Ao
reLLIET Bl nu.nl_-. ol will pefund purclisse price,

. ————— i ——————— — ——————"

DOUBLE your FUN
with ROD and GUN,

reading Hunting & Flshing
Mupenzing,

BYEr

P].-cll.lng Mg

pal the w:ll :. uar muml.

MONTHE, on pk @
ured af the nn.:nh S3pY Friad.,

thrilllng, exeiting storiss an
pletures of outdoor 8
aidventure, Valuable informa-
tion and advice by leading
:'lxpma on firearms, ammunl-

mn
o pln
gte., will bring you better [uck

Wheeever you are, you will find
ing¢ goad compoany — & real frien

4 Handshake ' OFFER

We wil] .,.-..1 yom Hun“nr & Fishing Magnsins for the naxt
¥ e s mn

UNTING & FISHING MAGmHE
251 Sportsman’s 'ulldinn

You will enjo
Issun — erammed wlr.ﬁ

and

fshing thckls,

Data,
equlpnent,

gy,

unting
d mmid

Mai] your erder today for thia

Boston, Mass.

Mew 20th Edition. Mew Material on

nY K E's Transmissions, Trucks, Tractors. 1488

Au‘ro Buoﬂ PAGES. 4600 ILLUS. and DIAGRAMS.

Mow  with millions of cars m:edlngi ropairs
opnd thousands of men needed to do ghe work,
Ennu need the famous DYKE Aute ool more
| . Brand new Ttk rﬂltlulll
covers bl principles, copAtruction. repoir,
Jjustment, festing, troubies and remedics of |.I.|.|.
rara. Covers Divesl powersd cors nnd troeks,
fundimaenials of aircraft cogines spd pRssens
Irer car sparchfications,

SEND NO MONEY. Write today for DYKE'S
ALUTD ML,  Memit S6 or pay |x|ul|n|u| [11]
(s poktage on delivery, .l-fnnu-r back in 5
days If mot satisfied,

GOODHEART-WILLCOX CD., INC.
Bept, 1-B, 2009 §. Michigan RAve,, Chicage, 16

R A D I o 48 weeks" Enginsering courss equnive.

ilent to 3 yenrs' college radio work. All expenses low. Co-
educational, Cntalog free.

VALPARAISO TECHNICAL INSTITUTE, Depi. D, Valparaiso, Ind.

EHGINEEHIHR. Broadeasting, Serv-
icing, Elgctrouics, Aviation, Marine
& Police Rodie taught thoroughly.

W will
PLASTEX INDUSTRIES, Depl. P, 1035 Washingten .,

Few Yark, 0.7,

Get Your
Share of

U.S. WAR BONDS * STAMPS

PRACTICAL, PROFITABLE

Low Cost BOOKS

POPULAR MECHANICS OWN PUBLICATIONS

Books for sell improvement, to help
you save money on repairs and altera-

tions, for hobby enjoyment . . . and
. . way lo eorn extra money.
Welding, I:m:irlt Saldar-
WWD o vesvneneises o BN
How 10 Make Bnd Use squipe
mant.

What to Make (1044 W‘tumtl

5 volumes now

Yodir Gar. Save $100 Yoarly Boy Mochan s 1-100
Simple ropairg, Sho Fhoto Guide JBLAE
Make llnwn- muipmenl.. [STr
BiEbuEe.
Mooy Making Formuolas, .§2.00

Pai r|l. e, :llﬂhturﬁ Tllil'lll SR
eoairing (new)
Tht- gﬂund Er-“:nﬂln n..-u:-}
Over 480 casy-projects . §1.00

5
Garden Beok
Miks your own Hernishings.

| POPULAR MECHANICS PRESS, 2ooi2®%.2o *5i

524

/E You WANT AN QRC WELDER
...BETTER SEE HOBART 55575

Dont Wait!

E "ﬂ the advantages ol “Simplfed” Arc Wolding ta
Et fﬂ" € help you speed your work, cul cosis, gef strong- Walder lsv imemedints dolivary.
DEL'"ER‘ wr. betior joba. Habari Walders have many ads I
' vonldqen tet laund @ sther woldesi, ofs me i Sand liems chacksd—na sbiigatisn
Information suilable for your work. Laf s smad youoah Ll
ﬁum us "n' olog and details on how you con gel & '
= wilder HOW,. Uss the coupon. Tl Paikal Weldsy' Golda
r
HOBART BROS, CO., H--n-. M-Tal, \'rn'n Dhia
& d o .f fiaips
WB‘R, AR Getotns ) ) -5
; Homark Bros, Co., Box M-T41, Troy. Ohis

Il you ore en imponioal work, you should have

______ - -]

POPULAR MECHANICS



INTRODUCING AMAZING

AUTOFYRSTOP

—the remarkable new combina-
tion auwtomatic nnd manoal fire ex-
tinguisher and alarm that is seiting
records, THREMENDOUS MAR-

| ; T EET. Salls on Z2-minute demon-
- | stration to defense plants, homes,
j sohouvls, stores, eie. LOW PRICED,
Wi Blg Profits. Write for

¥ FREE facis, EX-

PERTEMNCE NOT WNEC-
ESSARY. AUTOFYR-
STor CO., Dept. M-T4
iﬂﬂlﬂ-'ﬂlllhmqlnﬂ AWy
Philadelphia, Pa,

Understond ELECTRONICS

with a HYMARX OUTLINE

Concive, thore, scholarly
Frepared by 5. SOLOWAY aof Harvard University

PRICE §1.50

Student Outlines Co.; 1T-21 Bromfield 5t.; Boston B; Mass.,

SWISS MADE WATCHES

Wear 10 Days at Our Risk!

Hwiss made wabtcles are repncwn for accurate flme-
keeplnp. Thiz men's watch haz a eturdy, finely-
cogistruetgd clirome casd, an el I!ll-..lll'l. disl. genuing
leaibor sirap. BENT NO MONEY | Just pay postman
for wristwaich £8, 60 ples few cents pasiage and 10 5%
Federnl excise jax. Wear for 10 days on our |||.||r.||}~
back If not spiisfled guarantee! Hosh ocders today
—supply ls limlied. YOBUE JEWELRY CO.,
7758 5. Halsted, Dept. MM-I04, Chicage 20,

YOUR OPPORTUNITY

FPlastics — Refrigoration — Ajr Conditioning — Radlo —
Optics — I-I._lrl::rum:'n = Autpmotive Trades — Elecurienl
Engineering == Hullding & Construction, ete.

Technicnl Books of Al Publishers for Free Examination.
Ask for FREE Cntalogues of Subjects interesting you Today.
State your POSITION.

MODERN TECHNICAL EOOK Cﬂ-. Dept. M. M

85 Wast 42nd Stroet Mew York 18, N. Y.

% LEART MOV IE
i PROJECTION

Maotion Pleture Theatre Baoslne

g opportunities  for  trained men. Free

catalog. Give age.  Established 17 wears.
THEATRE SCHOOL, ¥ Wazhington Stroet.

300 WAYS TO

MONEY BACK GUARANTEE

SL00 VALUE | In “CASH IN™ you get ALL
the Feal MoAey. FRLKEF—L0O2eLE

i of profitable tested mall order

€ | plams,  conBdential  business

Bevrels, doeens of practical

tested  formulas,  successful
tested schemes—actieal eEperi=

wrcws of men who have siarted

68
1 st Pl g —with  less
PAGES |5 o, fomte—wis
4D-agﬂ 292 & copy postpald, Tend U, 2.
wWo 5§ | stamps, money arder, oF coin.
NATIONAL PLANS INSTITUTE
P. 0. Box IEC, Station M, Mew Verk 23, M. Y.
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So-lo SAVES

AND MOST ANYTHING MADE
OF LEATHER AND CLOTH

® Spreads Like Butter

® Dries Hard Overnight

® Flexible—~Non-Skid

® Wnterprnnf—'ﬂnn‘t Come Off

Longer
Life for

TIRES

Easyto fix cuts, bruises,
WOrn spots in tires af
bome. Keeps out grit
and water, Add hon-
dreds of miles wear to
your tires with SO-LO.

Re-SnIeYnur Ovm G ?ﬁ;‘f‘*@
SHOES B\ =/

Easy—at home, Spread on So-Lo
like butter. Wears like leather.
Use it for all footwear, children’s
and grownups'. Also use So-Lo
for raincoats, boots, etc. Guar-
anteed to SAVE!

1,001 Repairs in the Home;
Auto, Farm, Fnﬂ'ury and Shop

|
"‘32'..'1:"" FOR
ONLY

AT ANY HARDWARE
AND 10c STORE

D3A



Come io

COYNE

for a great
futurein

RADIO-
ELECTRONICS

"I.aam-by Doing” on Real Radio Apparatus!

Prepare fora mmt Peace time fu-
ture and a4 good job in H'.id!n-
Electronics now. Coyne **

BY DOIMG” tralning covers Tatest
developmenta in this field. Prepare
quickly, easily. Fascinati weell paid
work an mnlutc-nnnl‘:e matalia-
tion and servicing Radio-Elec-
tronlc coguipment.

I'LL FINANCE
YOUR TRAINING!

Dan’t let lack of money hold you
back. 'M1lr plan lets yoit stark mow,
pay tuition in easy monthly pay-

ments when vou're trained and on
the job. 1 help von get part-time
work to help pay living exXpenses
while tri |L1|.|.||.R & ¢ yvou Lifetime
Job Service: as a Foo graduate,

TELEVISION

If ¥ou have an all-around Radio-
Electronic tralning, there are
groat opportunities for you.
Tremendous expansion in Radla,
Electronics, Frequency Modula-
tlon and Television predicted after
e war—a world of new opportuns
ftbes. Get ready for a Feace time
future and a good job NOW with
practical Coyne Redio Training.

Many Branches if You
Have All-around Training

‘Why be satisficd with a narrow, no-
future Hne when by putting 1n a
short time in my Shops, you can
gualily for unlimited opportunities
inRADIOELECT Rﬂ‘\mb teday's
faat-growing fleld! These pictures
show only a few af the h:i il'lb@ for
trained Radio Electronics

SEND FOR FREE BOOK

Fully illustrated with big pictures of

glpum-- facts about your future.
I\'Iyul:l coupon now, No obligation.
Mo salesman will cnll. Act todayl

H. C. LEWIS, Pres., RADIO DIV.
COYNE ELECTRICAL SCHOOL
500 5. Paslina 5t., Depl B#-3H, Chicago 12

We also have facilities for men
with handicaps or physical dlsa-
bilitles—wrlte for particulars.

---—----------------ﬁ--1

Dept. Bd-3H, Chicago 12, Ilinols.

‘Your ru:tu:z' in Fodio'”, and details

STATIE

e ——_
H. C. LEWIS, P

1 RADIG DIV, COYNE ELECTRICAL SCHOOL

1 40 8. Paulina St.,

1 Send FREE BOOE, ©

¥ ol easy "Pay-After-Graduation’ plan,

]

B OMAME. . ..ocniisns R R A A R VAR

]

:ADDRI.H*; —_—

i CITY

| IR S ———————r e T T
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1
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FICTORIAL
GUIDE TO

IUST OUT! VUseful to workiag agp-
and students for stody of material
saed, Containg hundreds of eaay-
pictures and disngrams, Thor-
lusirates right and wrong ways of
||m|: machine shop work, Tells and
HOWE how to file, drill and grind cor-
r: ctly, how Lo use callpers, chisels, ete.
ilve I||.las on Iubrication and culting com-
1\-|'|||:'.-. Covers milling and angle work,
ami hundreds of other operationsz A
cal, engy-to- rp-||.|1 honk, |1.hkp.-. im=
- work nnd increase earnings.
; recommended. Sent postpaid
Al No obligation=—send for it tns=
el ‘.’uln.} back in § days if not delighted.
EMERSON BOOKS INC., Dept, 394-C, 251 W, 19th 5t., N. Y. 11

How 10 GET A BIG PAY JOB N
Real fatate |

‘brokernge, nppml.ﬂl
make fortunes selling
ITNET WOATeT, PMps
NS e COHTE R s,
for 32-pagoe QUIE HEJ(
on  miw Akl oily  Sevalume library, M L
ESTATE PHACTICED Lane Books, Dopt, B-T, 100 East
Ohia S5t., Chicaga 131. 1linois,

ARTISTS MAKE MONEY

Find nut ?BH!‘ ability. Bend name, age, occupation and
address fo oe Vocational ATt Test,

ART "ﬁﬂtuuﬂﬂu ING. (Formerly Federal Schools)
T Instruction Building, Minneapolis, Minnesota

stupy LAW AT HOmME

With A Chartered Educational Institution
Blen wiik begad brainin wln higher positions, larger parnings, and are higgef siccesy

1a businoss 1&5P||I||r o, Dpportsnities NOW greager than over before.  Camplels
gours msledes 21 Hornhook serics college grade texthooke.  Bend for 18480-44 Catslag,

Mok inley-Rossevelt Incorpsrated, H00-LT, Sheridan Rosd, CThicage,

BoY Ask Dad to Get

piredicted,  BHE-pay, 1H:'
nent  §os or Four
Proft business, "\uinl‘lwﬁ 'I.tD

To &2, S0 L % 1O.0HM0 & year

ey management,

apce, building.  Many
Tiwusands of TPRined

LE
Jl:ll'l"la.
rsti

this Great Book
for You!

This new book tell' and shows how
too make over 450 things—useful ar-
ticles for the home. toys, furniture,
boats, novelties, photoe equipment,
electrical gadgets, ete. of the more
simple, easy-to-make type. Only ordi-
nary toals are needed, No special
skill required, Tell Dad to send $1.00
to address below NOW,. We'll send
Dad's money back if you and he
don't think it's worth double the
st

POPULAR MECHANICS PRESS

200 EAST ONTARIO STREET
DEPT. 550, CHICAGO 11, ILL.

Do you WORRY

Why worry and suffer any
longer If wa can help you?
Try a Brooks Patented Air
Cushlon, This marvelous
appliance for most forms of
reducible ruptura permits Na=
ture to do her part— holds
most ruptures securely and
gently—day and night. Thou-=
gands made happy. Light,
neat-fitting. Mo hard pads or stiff springs to chafe
or gouge. Made for men, women and children.
Durable, cheap. Sent on trial to prove it. Never
zold in stores, Beware of imitations, Write for
Free Book on Rupture, no-rizk trial order plan, and
proof of results. All Correspondence Confidentlal.

Brooks Company, 158-C State St., Marshall, Mich.

Always write your name and full address
clearly when answering advertizsements,

POFULAR MECHANICS



LEARN

SPANISH

FRENCH, ITALIAN, GERMAN

guickly, easily; correctly, inexpensively, by

LANGUAGE-PHONE

METHOD

URINESS MEN, proflessionals, engineers, Army and Navy
personnel — all _advance rapidly knowing Spanish,
French, Italian or German. Original stendard Langeuage-
Phone Method gives you the actual voice instruction of
an expert native teacher right in your own home. It's as
easy and pleasant as listening to music. Write for full
detgils and epaxy ferms, Play records on your own phpno-
graph. Satisfaction gusranieed or money refunded.

REE BOOKLET AND

DEMONSTRATION
FREE ILLUSTRATED BOOKLET. Write today for your copy
of an interesting 16-page, illustrated booklet which an-
swers every guestion about Language-Phone, essy pay-

ment terms, and 7 days' free trial offer.

7 DAYS" FREE TRIAL. Try Language-Phone in your home
8 week before deciding. A small deposit brings you the
entire course,

FREE DEMOMSTRATIOM. Come to our New York office for
free demonstration, daily except Saturday,

FUNK & WAGNALLS COMPANY

Dept. &8, 354 Fourth Avenue, Mew York 10, M. Y,
TR - A

rd

C'I'RI CAL Bﬁo;is :

s,

TERTETS

FOR EXAMIMATION
MODERN
ELECTRICITY

INCLUDING RADIO
AND REFRIGERATION
A o Interested Il.1nleD:'Ilrrl.rI;'|t:i-t -‘-‘I.:‘I-
hork of A Electricity b il Py wn to dlabe witl
WNEW b\.‘l-m';llrrll miltl‘rj-:ru T[;rTy rﬁ\-._i"m'ﬂ'lr..-ig.m..-;f Filim'-lrlf'n] Hioneprind
Remdiig, 10 big Yolumes aud oll shipped FREE for exsiminstlon.

BIG FIELD! Big Demand!
Big Payl 15t semsthc

Ere uUPgently needed in fhau-

snls of War Production indus-
tries.  Alirplanes, shin boildiag, arms plants,
fhachine shops—practically every odEsley  dis
pends on cleciricity and men who koow thi
rubject make hig maney, Pleasant, fascinaibing
worll, easy Lo jearn and do; Iearm with  thess
. Bend scoupon for o set for FREE ox-
amibialion and

Here's Fr:.'u.t news Tor anybod
L

18th aad

How Edition
Far Beginmers
and Exports

Chver S0HI0 popges
el

Bie for yourself.

A vear's consulilng privilcpes
with our snginecrs now Fiven
tr all mivera of this famous

H o w Cyelopedia of Electelcliy.

AMERIEAN TECHMICAL SOCIETY
Vecational Publishers since 1898
American Tochmical Secicty, Depl. EB1D, Drewel at 581k St.. Chifcago 3F
Hend for 10 days’ free wuse, 10 voelume set of New 18R Edition,

Applied Eleciricity, sncluding o certificate enthtling me 1o consaitiog
rivileges for one year, [ will pay the delivery charies only o the
Ewhw. Bf 1 wish I may return them in 140 days and D‘m.'d:.'rru naith=
ing, but §f 1 Wecp them, 1 will sesd 82,00 after 10 days, them
F2.00 a moml weatil the tatal pelee of only S820.80 s pald,
BRI oo o e e S R e
ADDRESS &« & v o w sosmrsmasmarns st sa s nansanran s ansnnaa
CITY:csccsvrcnccnrmsrmnimnarsvrasens STATE. ... cooroarnan

Please wltachi Wlbef slating i, occapation and neme and address of
employer and grive al feast one business man a8 reference. Men in
aervice, alro please plve home sdress,

JULY, 1944

Earns $400 the First Year

“So jar I heve written around a
hundred articles, wany of them
atories  about  aogr  activifies, Lost
pear I made ground £400, and i was
the firat year I really sfarted to write,
Your course in the best way to gel
expert inatruciion in  profeasioncl
writing,"=—1T. Edward Karlsson, 224
Euat 78th Si., New York, N. ¥,

Why Don’t
You Write?

I's much simpler than wyou think!

SD many people with the “germ® of writing
in them simply can’t get started. They suf-
fer from inertia. Or they set up imaginary
barriers to taking the first step.

Many are convinced the field is confined to
persons ig‘lﬂ:va{i with a genius for writing.

Few realize that the great bulk of eommercinl writing i=
done by so-called “unknowne.” Net only do these thousands
of men and women produce most of the fiction published,
but eountless articles on business affairs, home and shop
crafts, war activities, gardening, lecal events, homemak-
ing, ete., as well.

Soch material iz in constant demand. Every weok thou-
sands of checks for $25, 3560 and %100 go out to writers
whose lntent ability was perhaps no greater than yours.

The Practical Method

Newspaper work demonstrates that the wny to learn to
write is by writing] Newspaper copy desk editors waste
no time on theories or ancient elassics. The story is the
thing. Every copy “eub™ goes through the eourse of prac-
tical eriticiam—a training that turns out more successful
authors than any other experience.

That is why Newspaper Institute of Americn bases its
writing instruetion on the Copy Desk Method. It starts and
keepa you writing in ¥our own home, on your own time.
And upon the very same kind of actunl assignments given
daily to metropolitan reporters. Thus
you learn by deing, not by studying the
individual styles of model authors,

Each week your work is analyzed con-
struetively by proetieal weitera, Gradu-
ally they help to elarify your own
distinetive style. Writing soon ormes
easy, absorbing. Profitable, too, as you
gain the “professional™ touch that gets
your material aecepted by  editors.
Above all, vou can see constant progress
week by week as your faults are eor-
rected and your writing ability grows,

Have You Natural Ability?

Our Writing Aptitude Test will re-
veal whether or not you have natural
talent for writing, It will analyze your
powers of observation, your imagina-
tion and dramatic instinet. You'll en=
joy taking thiz test., There iz no cost
or ohligation. Simply mail the coupon Bank of Com-
below, today. Newspaper Imstitute of | merce, Mont-
Amerien, One Park Avenue, Mew York | real
16, N. ¥. (Founded 1925)

NOTICE TO
CANADIANS

Newspaper In-
ELitute's operns
tions in Capnda
have been np=
proved by the
Foroign Ex-
change Control
Baard, and fo fa-
cilitate all finnn=
cinl transaec-
tions, o special
poermit hoe been
assigned to thelr
account with
The Canadian

Newspaper Institute of America,

One Park Avenwoe, New York 16,

Send me. without cost or oblization, your

Writing A ptitude Test and further information about

writing for profit as promised in Popular Mechanica, July.
Mr.

Mrs.
Miss
Tty ] WS L | CETA - (VM 1N TIS T
(AIL cmuﬂnﬂrnne condfldential. Mo saloceman will call on Frou.h T3:-H=-H 14
Copyright 1943 Mewspaper Institute of Ameriea

25A



PLUs-FOURS once brought in the low scores.
And long skirts were the only acceptable
dress. But all things change.

EVﬂn I'L'I'I]l:l' l}ﬂﬂ]‘iﬂgﬁ hl'l""ll il[]"'ﬂﬂ.l'.l"'ll.
Tyson’s new “All-Rolls™ design is recog-
nized as a vast improvement by users of
heavy-duty equipment.

Size for size, Tyson has thirty percent more
load-carrying rollers—for greater strength
and rigidity . . . for longer life . . . for maxi-
mum efliciency.

In Army and Navy equipment—in vital
industry, transportation, agriculture—the
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TORPEDO
COWBOYS

Twe British terpede cowboys wearing divers’ helmets and oxygen masks ride their weapen on the surface

AN ALERT lookout might have noticed

a suspicious object moving slowly
across the dark waters of Palermo harbor,
rather like two bumps on a log.

But the Axis ships in the Sicilian port lay
snug within the harbor’s antisubmarine
net, the tiny screw propelling the mysteri-
ous intruder churned silently and if there
were sound de-

ed straight for the brand new cruiser, the
Ulpio Traiano. Reaching its side undetect-
ed, they detached the warhead and fas-
tened it to the hull of their victim. Then
they remounted the after portion of the
torpedo and guided it away.

Minutes later there was a terrific explo-

sion, and the cruiser went down a flaming
wreck, dead be-

tectors listening,
they failed 1o pick
up the throb of
the British sub-
marine's motor off
in the distance.
The two “cow-
boys" dived their
torpedo as they
reached the pro-
tective net, slipped
under it and head-
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AUGUST ISSUE OUT JULY 20

The August issue will be on sale and
will be mailed to subscribers about July
20, somewhat later than the previous
publication date. Beginning September
1, your Popular Mechanics Magazine

ﬂI appear rl:guku'ly on the first day of
the month of issue. The September issue,
for example, will be out September 1

fore she had struck
a gingle blow at
the United Na-
tions. Some dis-
tance away in the
harbor there was
another blast, and
the 8500-ton
ir rt Vimin-
ale, lying along-
side the jetty, was
torn open so se-
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In the scene above o torpede lounched frem submarine cutside enemy harber creeps quietly toward farget

B N S~

: Abeve, rear man dismounts to lift net protecting harbor and let torpeda 5 i
, pass beneath, Photo shows how the “cowboys” act as their own periscope :;hrﬁybgiz :‘::;Ed 1:-:152;

for repairs.

The human torpedo
that made those success-
ful attacks in January,
1943, was one of the hest
kept secrets of the war—
at least a secret from Al-
lied civilians. The Axis
may have learned some-
thing of its operation by
experience and by cap-
ture, for all six of the
daring British subma-
riners who jockeyved the
three torpedoes inside
Palermo harbor that
night were made pris-
oners after two of the
weapons had attained
their objectives.

German and Italian
navies are reported to
have tried similar weap-
ons during this war, but
there is no confirmation

POPULAR MECHANICS




that they were successful. An attempt by
Italians to ride an explosive mount into
Gibraltar’s harbor was reported, and one
maritime officer reported the Nazis had
tried riding their torpedoes over subma-
rine nets. '

First official announcement of the Al-
lies’ “torpedo cowboys” came when the
British Admiralty recently awarded dec-
orations to the six who reached shore
safely and became prisoners at Palermao.

The torpedoes are submersible, but most
of the way to the target they are ridden
close to the surface, the heads of the two
crewmen above water like human peri-
scopes. Instead of the high-powered en-
gines that drive conventional torpedoes at
speeds approaching 60 miles an hour, these
mounted torpedoes creep slowly and
quietly under propulsion of electriec mo-
tors that make no more noise than an elec-
tric fan. The warhead contains up to
500 pounds of explosives. The men wear
diving suits and straddle the torpedo,
behind breakwater shields. On reach-

Continued to poge 162

Oxygen supply permits the men fo remain under water
for short period. Here the glass face mask is lifted

Approaching the target unseen, the men detach the warhead of the torpedo, fix it on victim's hull and set
time fuse. In the interval before explosion (below) they have time to ride aft portion of torpeda to sofety
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Collapsible Lifeboat Holds 25
With Provisions for 30 _Dys

Because it folds away into relatively
small space, yet when inflated will hold 25
persons and provisions to keep them alive
for 30 days, the world's largest rubber life-
boat, recently tested by the Coast Guard,
is expected to be of increasing importance
aboard ships of the United MNations. It fits
into a pack 5 by 7 feet by 18 inches, or
any comparable cubic dimensions, small
enough to be lashed to the side of a ship's
cabin and still leave sufficient room in a
passageway, and can be inflated in a matter
of seconds. Many such pneumatic boats
could be packed aboard one transport. It
consists of a buoyaney tube, 24 inches in
diameter, and three inflatable eross tubes,
which provide seats for the occupants and
make for lateral stability. Occupants have
a space 21 feet by six feet, in which are
fastened six lateral six-foot seats. When
inflated with compressed ecarbon dioxide,
the 25-foot craft has a 10-foot beam. A

4

hand pump is also pro-
vided to maintain pres-
sure in the buoyancy
tubes as required. Bulk-
heads or individual air

. chambers in the buoy-

ancy tube keep the raft
afloat even if it is dam-
aged, and a complete re-
pair kit is provided. Also,
there is a removable and
inflatable bottom, capable
of acting as an auxiliary
raft since it can also sup-
port a full complement of
25 passengers. This bot-
tom also insulates the oc-
cupants from cold and
dampness, while a weath-
er cloth, attached to the
side of the boat by ropes
and wood stanchions,
Eﬂt&m the occupants
om wind and rain.

@ /i
Counter Records
9,000 Coil Turns
Per Minute

Nine thousand revoelu-
tions a minute can be
wound easily on eoils by
means of a coil winding
counter operated hy a
flexible shaft. The ft
permits the placing of the
coil and the counter close
together so that both may
be viewed at the same
time without any strain
on the operator.




Student flyers are mak-
ing their first “flights” in
an earthbound training
craft that is controlled in
its ground maneuvers in
exactly the same manner
a conventional plane is
controlled. Iis seven-
horsepower engine can't
lift the preflight trainer
from the ground, but it
can attain a speed of 35
miles per hour, and at 10
to 15 miles an hour the
tail rises and the plane is
“fown"” by manipulating
the rudder and control
surfaces of the wings,
which are in reality ex-
aggerated ailerons. The
craft is a tail-wheel type,
its front wheels support-
ing the weight of the
plane but not balancing it.

While incopable of fight with
its 7-horsepower motor, this
preflight trainer built by Cali-
fornia Aera Glider Co. teaches
the use of rudder and ailerons

2 /o

Cadets Learn to Fly in an Earthbound Trainer

“Armored Greyhound” Qutruns What It Can’t Outshoot

Able to outrun anything it cannot out-
shoot, the army's M-8 is a six-wheeled,
seven-ton, heavily armored reconnaissance
car which can travel at high speed over
almost any terrain and is capable of as-
cending a 45 percent grade. Known as an

“armored grevhound,” it is equipped with
a 37T-mm. antitank gun and a .30-caliber
machine gun, which move as a unit in the
manually operated rotating turret. The
four-man crew is protected by armor plate,
with the driver and his assistant having
protected vision through
steel shutters and by in-
direct devices called pro-
tectoscopes. The car, a
secret until recently, re-
sembles a turtle-back in
construction and its ar-
mored hull, which also
serves as a chassis, pre-
sents a low silhouette to
enemy eyves. The motor
is cradled between two
sets of power-driven
axles, which make the
rear end of the car a four-
wheel drive. When the
going gets tough, the front
wheels also are engaged.

The car can be operated al-
most normally even if its
special combat tires are
punctured by enemy bullets
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Chemical Waterproofs Soil

To Make Roads "Mudless’

Treated core of soil at right remains solid threugh
half-hour experiment but untreated core turns to mud

Streets and country roads may some day
be “mudless” all the year around as the
result of the development of a resin com-
pound which makes the soil waterproof.
The “mudproofing” is accomplished by
mixing a new product called Stabinol, a
patented resin compound deriv from
pine resin, with the top few inches of soil.
This gives a surface which will remain dry
for several years. Water will drain off or
evaporate, rather than seep through the
treated soil and turn into mud. The sur-
face also resists the capillary rise of mois-
ture from below. Although the treatment
does not increase the load-bearing capacity
of the soil, it keeps it from getting wet and
thus losing its strength. It has been used
suc y on roads, airplane landing

6

fields and other construction projects. Ex-
periments with two dishes of soil, one
treated with Stabinol and one untreated,
show that twenty minutes after water is
poured into the dishes, the untreated core
of dirt has dissolved into mud, while the
treated soil is unchanged.
o /%2

Plastic Ribbon Doubles for Hair y
In 'Strato’ Weather Instrument

Human hair used in weather instruments
to gauge humidity in the substratospheres §
may be replaced by a plastic ribbon. The
plastic element, known as the electric h}f«t‘j ~
grometer strip, is used in a moisture meter #
developed by the Friez instrument divisi y

B i iati . It is attached to
the radio sonde which is carried 10 miles
into the air by free balloons. Changes in
humidity produce varied eleetrieal char-
acteristics in the plastic. Human hair va-
ries in length with moisture changes. The
plastic ribbon is said to be more accurate.

2 2/3
Midget Motor of 30 Hﬂrsepnwe‘z

Does Work of 665-Pounder

Built to drive the propellers of small
warplane models being tested in wind tun-
nels, a 57-pound projectile-like motor de-
velops a horsepower equal to that of a 665-

ound engine. The small motor with a 30
sepower rating is only five inches in
diameter and 13 inches long. It is water-
cooled and has a rated of 6,000 revo-
lutipns a minute. . | ==
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Ack-Ack Rocket Guns Throw Hail of Shrapﬁ’el?

While the Germans
have been letting drop
rumors about their secret
rocket weapons, unpubli-
cized rocket guns have
been playing an impor-
tant and a spectacular
role in defending London
from enemy air attacks.
When German raiders
sweep over the city, the
rockets burst in umbrella
patterns against the night
sky and a sheet of shrap-
nel comes down from
each exploding rocket
like a hail storm. The guns
have been used for about
two years with great suc-
cess against high-level as
well as dive bombing,

=8 JF ¥
Miniature German Tank

Controlled by Cable

Although it is so small it looks
like a toy, the Germans’ crewless
miniature tank, called the “Bee-
tle,” is said to earry 1,000 pounds
of explosives. It is about six feet
long and is controlled by radio or
electric cable. The tank was used
against the Allies in the beachhead
fighting at Anzio, Italy, and on the
Russian mﬁﬁw soldiers
succeeded in stopping the me-
chanieal pest on many occasions
by sneaking around behind it and
cutting its cable. Several of the
vehicles were captured by the
Americans in Italy,

This robot tank, locked en hope-
fully os a secret weapon by Ger-
man stoff officers, is guided to-
ward enemy by coble or radie

Nazis Put Mine in Wooden Box
To Foil Metal Detectors

To foil devices which can detect metal,
the Germans planted a new type of anti-
personnel mine in small wooden boxes as
part of their efforts to halt the Allied ad-
vance in Italy. In examining the nonmetal-
lic mines, sappers found the detonators
were only about twice as big as a cigarette.

This harmlsss-looking detonator hidden
in its litle box could maim a soldier
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GROSS WEIGHT
OVER 80,000 POUNDS

lT IS July 15, 1948. The telephone rings at |
the information desk in the New York office L

of a major air line. ;
“Any planes leaving today for Mexico City?” The cozy trio affords @ preview of post-
asks a businessman, war travel in the clouds aboard Censsli-
“The usual 10 daily flights,” the clerk replies, f:‘;" "'"'m‘:hﬁ:ﬂdf:l 3;?- Among mllnipollr‘h
“either local or express. The express will get s r luxury travel s the
you there in eight hours and 12 minutes. The sharklike Lockheed Constellation (above)

local takes an hour and 14 minutes longer.”
“How much is the fare?”
“One way is $61.50; round trip $110.70. May parlor cars with wings—the passenger

I refer you to the reservation desk?” will be king. The guy who once
“Okay,” says the businessman, thought he was lucky to get a free stick
“Pleasant trip to vou,” says the clerk. of chewing gum and a glass of ice wa-

And it will be just that—pleasant—aboard ter will accept such luxury items as
one of the super airliners of the future. Some “pillow” radios in stride.
of these ships are now being tested for postwar Seats for passengers will be the last
service; others are in the mockup stage or on word in comfort, and the berths will
drafting boards. On these planes—tomorrow’s have extra breadth and width. All

Cutaway of JRM-1, production ver-
sion of Maortin Mars, shows how fly-

ing boat caon “swallow” four jeeps ,
S,
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CARS wizi WINGS

FOUR 2,200 H.P.
ENGINES

| WING SPAN
123 FEET

LANDING SPEED, B0 MILES PER HOUR; MAX.
IMUM CEILING, 30,000 FEET; SPEED WITH
FULL LOAD, OVER 300 MILES AN HOUR;
COMMERCIAL CAPACITY, 57 PASSEMGERS
AND CREW; MILITARY CAPACITY, 100 SOL-
DIERS WITH PACKS AND RIFLES

USEFUL LOAD
_ MORE THAN 14 TONS

OVERALL LENGTH-95 FEET

. N
£y p. 58 M

A - MSTELLATION & H

sl
NEEDLES " ,":iiE!_LEﬂ_‘j

FAST TRAIN PASSEMGER PLANE

& Hr, 58 Min. & Hr. 58 Min,

o s s

Constellation record for cross-country hop
is basis for comparative distances. Right,
the pewder reem on Medel 39 meckup

cabins will be pressurized to en-
able flight in the silky smoothness
of the substratosphere “abave the
weather.” Instead of sitting
cramped in their seats, passengers
will move about with the same
freedom they enjoy today on de
luxe Pullman trains.

After a lot of big talk about giant
transports of weird design that
would carry hundreds of passen-
gers at the speed of sound, postwar
aviation planners have their feet
on the ground and their eyes on
actual test flights and planes on
order. For example, the above
conversation about a trip to Mex-

JULY, 1944 9



Two-deck flying boot based on the Mars will offer comforts of
‘ocean linor for postwar fravelor. Bolow, roomy cabin of Mars

ico City in 1948 is based on a schedule of probable world
services recently released by Pan American Airways.

A better example is the record-breaking cross-conti-
nental flight recently made by Howard Hughes in the

Constellation, which was designed as a peace-
tlme transport for Transcontinental & Western Air, Inc.
This six-hour and 58-minute flight from Burbank, Calif.,
to Washington, D. C., demonstrated to an air-minded
nation that some of the “things to come” in aviation are
already here,

The four-motored Constellation with the profile of a
shark averaged nearly 350 miles an hour on the trip.
Fighter plane speed for a huge transport! A train leavin
E!mrl:u&unli3 at the same time as the Constellation woul
have been pulling into Cadiz, Calif., when Hughes and
his crew were stepping out of the plane at the Washing-
ton National Airport. If a regular passenger plane had
attempted to race the Constellation, it would have just
passed Amarillo, Texas, when the record-breaker crossed
the finish line,

10

The distance covered
by the Constellation was
somewhere between 2 663
and 2,292 miles, the
straight-line distance be-
tween Los Angeles and
Washington and the great
circle route, respectively.

The previous record of
seven hours and 28 min-
utes for a cross-country
flight was made by
Hughes in 1937 at an av-
erage speed of 327 miles
an hour. Comparative
figures, however, are un-
fair to the Constellation




Upper and lower berths of Model 39 moeckup offord accommodations for 24 possengers

for the earlier flight was made in a small
specially built plane with Hughes as the
sole passenger. On its record trip, the
Constellation carried 17 passengers and
had room for 57 if fitted as a luxury liner,
or 100 soldiers as a troop transport.
Although the Constellation was flown
from Burbank to Washington at heights
ranging from 15,000 to 19,000 feet, its per-
fect circle fuselage is built to accommodate
a pressure cabin which will lift its ceiling
for postwar passenger flights to between
25,000 and 30,000 feet. With only three of
its 2,200-horsepower air cooled Wright en-
gines, the ship can hold an altitude of 25,000

feet, and its ceiling with two engines is
16,500 feet, Two-speed gear-driven super-
chargers begin operating as soon as the
plane leaves the ground, instead of at the
8,000-foot level as in earlier transports.

The Constellation is one answer to the
question of size for postwar transports, The
wing span is 123 feet—just three feet longer
than the first flight made by the Wright
brothers at Kitty Hawk in 1903. The plane
iz 95 feet long. (The familiar 21-passenger
DC-3 has a wing spread of 95 feet and is
6414 feet long.) Gross weight of the Con-
stellation is 40 tons, and it can carry a pay-
load of 28,000 pounds.

Lined up before the Constellation are ¢rew and number of possengers—57—it will corry ofter the war

_Dourtesy TWA

AN () \2 \9 \‘ .
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Courtesy Consolidated Vultee Alreraft Corp.
Seats on mockup of postwar airliner are converted inte reemy lower berth

Degpite its size, the ship’s powerful en-
gines can lift it into the air in less than
1,500 feet at sea level. This, coupled with
a landing speed of 80 miles an hour, ena-
bles it to take off and land on exceedingly
short runways. Maneuverin% flaps, which
are telescoped into the wing for speed, are
extended to inerease the lift on take-offs

and for landings at slow
speed. These telescoping
flaps are one of the rea-
sons for the plane’s ability
to fly faster, farther, and
with bigger loads than
any other land transport
in mass production.

Civilians will have to
wait until the war ends to
ride the Constellations,
for until then they will be
carrying troops and sup-
plies for the Army to the
far corners of the world,
The official Army desig-
nation for the ship that
has made those far cor-
ners only 24 hours away
is “C-80."

Another postwar air-
liner about the same size
as the Lockheed Constel-
lation is the Consolidated
Vultee Corporation’s
“Model 39.” This plane is
now in the test flight
stage. Its design incorporates the wing and
engines of Consolidated’s B-24 Liberator
bomber which are attached to a new 90-
foot fuselage. The wing span of the four-
motored Liberator is 110 feet,

Model 39, called the “club car of the
clouds,” has original seating arrangements

Continued to page 160

Wsa m, sevan-inch climb to the top
of the Lockheed Constellation’s triple tail
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Excursion Boat Goes to War as a Troop Carrier

The gray stealplated sides have streamlined the vessel which began carrying Mew Yorkers on cruises in 1921

Fitted out with guns and armor, as she
wasg in 1917-18, the De Witt Clinton, a vet-
eran Hudson river excursion steamer, is
going to war as a 3,699-ton transport again.
Details of her transformation and her new
name have been kept secret but officials
of the Bethlehem Steel Company, which
handled The reconversion operations, said

that a steel superstructure had replaced
her wooden decks. Originally named the
Manhattan, the 320-foot ship was built in
1913 and purchased by the Navy and re-
named the U.S.5. Nopatin in 1917. During
the war she took 150,000 soldiers across the
English Channel. After the war the Navy
sold her to the Hudson River Day line.

2 Fo

Rifle *'Fires” Needles One Inch to Chart Tramee s Errors

By using a rifle which shoots
needles at a range of one inch,
Canadian army instructors can
determine a frainee's mistakes in
handling a rifle with scientific ex-
actness, The rifle, which looks and
feels like an actual gun, is made of
wood, springs and pins. Upon
E‘msure against the trigger, it re-

ases g small two-pronged needle
rig into a scale model target graph.
The upper prong punches a hole
where the bullet would normally
hit. The lower prong strikes at the
same time and shows by its i
tion any faults of canting, eleva-
tion or trigger pressure made by
the trainee.

JULY, 1944
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IDEAS THAT
Lk
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Courtesy Curtlss-Wright Corp.
The “G. I. Jae's” af industry are showing ingenuity in discovering
woys to increase the flow of war gﬂods. Here are some innova-
tions by workers: abave, plastic ball cap center punch which locates
the exact center of hole. Right, a polisher for interior of cylinders

Left, foot contrel for rotary welding fix-
fure was suggested by employee in Fisher
Body Divisien of General Motars; it frees
hands., Above Westinghause engineer with
speedup optical system for inspection unit

uw 51, _ ) Ll POPULAR MECHANICS
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HIT #. JACKPOT

Curtiss-Wright Corp.
This non- ﬂlp bracket for mushroom rivet
sets prevents duomage to airplane “skin®

Tire mounting mochine suggested by a Gesdyear
Tire & Rubber Co. employee save: 10,000 man Gurs
a year on ﬂlrplcme maintenance. Roller-pressure prin-
ciple with lang lever simplifies operation and elimi-

nates possibility of domage. This idea was released
to the ordnonce department. Inset shows old method

Bench clomp that requires no serews or bolts holds
wark rigidly ond is easily removed when not needed.
It was invented by o Bureau of Reclamation employee

Below, telephone on wheels slides along rail which
is pivnled in center toa serve two desks. It was in-
vented by two Chovrolet officials_to meet shortage

JULY, 1944 15
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America’s twin-engined tfriple-
threat bomber—the strafing,
bombing and cannonading B=23
Mitchell—has 10 additional .50-
5 caliber machine guns in its newest
model, boosting the total to 14.

This array of firepower in addi-

tion to the ship's famous T5-mm.

nose cannon makes the B-25 the
heaviest armed bomber in the
world, according to its manufac-
turers, North American Aviation,

Ing, Four machine guns proirude

A “from thenose of the plane, and four
others are fixed in a forward firing
position, two on either side of the
fuselage. Two waist guns and a

pair of -tail guns can be fired
through a wide arc above or below

or to the side. The tail turret is

new. There are also two machine

guns in the relocated upper turret
which has been moved forward

from the center of the fuselage.
Another new B-25 has only 12
machine guns, its conventional transparent

nose containing a bombardier's compart-

ment and two guns. The 14-gun model has

a metal nose. The T5-mm. cannon was re-

Top, the 12-gun “Mitchell” with transporent nose; below, the
deadly prow of the 14-gun model has eight “fifties” and a “75"

vealed recently to be a full-length field
piece that fires about the same size shell as
the 75's on Sherman tanks. Both models
carry heavier armor than previous types.

Don’t Waste Paper!

One of the simplest forms of patriotism you
can practice is fo save poper. Never in the world
has there been so enarmous a demand for paper
and paperboard os teday. Millions of tons of
supplies are shipped every month fo our armies
and naval bases overseas, and a great propor-
tion of the supplies must be packaged In heavy

poper boxes. You can help to ease a critical
poper shortage I:r,' bundling your waste news-
papers, magazines, cartons—even your old letters
and greeting cords—aond colling the local salvage
committee, your favarite charity or any waste-
paper dealer to pick them up.

DONT BURN PAPER! SAVE IT!

16
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Trucks Haul Plane and Tower to Set Records

Two six-wheel Mack trucks
down in Texas are carrying a cou-
ple of blue ribbons on their hoods
for hauling the highest, widest and
longest loads ever shipped over
Texas highways. Highest and
widest honors were combined in
a single haul when the fuselage of
a 21-passenger DC-3 transport
plane was moved from Houston to
Dallas. It measured 21 feet high
and 24 feet wide. On narrow
bridges the plane’s wing sections
were lifted above the railings by
means of tandem gin poles mount-
ed on the trucks. One of the trucks
holds the record for the longest
load—a 115-foot petroleum tower
that weighed 80,000 pounds.

Rigging lifted fuseloge af narrow
bridges; below, 115-foot oil tower

Plywoad Back Pack for Soldier Makes the Load Eamer

Tao reduce straining and chafing of shoul-  through jungle, mud or snow. The new
der and back muscles, an improved “pack-= packboard, weighing only four pounds in
board” has been devised for the American comparison to seven for the old style
doughboy, to carry awkward equipment equipment, is made of plywood molded
e ) s with synthetic resin glue under
heat and pressure. Canvas lashed
across a recess in the board cush-
ions the carrier’s back and protects
it from galling and strain. The
pack, carried by a shoulder har-
ness, is used by infantry, medical
corps, engineers, and signal corps
for moving weapons, ammunition,
radios, cans of water and gasoline,
ration boxes, medical supplies, and
stores beyond the point where
wheeled vehicles can go.

The light packboard permits soldiers
to carry all types of awkward equip-
ment easily. Its cotton shoulder har-
ness can be slung or unslung quickly

17
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O‘.’ER the hump in their tremendous
job of moving the nation’s men, ma-
© chines and merchandise to their war tasks,
the railroads are making the nation’s
65,000,000 tons of rails in 400,000 miles of
steel road sing sweetly as they roll along
toward the greatest period of progress in
the history of the iron horse.

Most of the people now alive will live to
see railroads so different that some of the
equipment now operating will be ready for
the museums, many railroad men believe.

For the postwar period, they predict
aluminum, stainless steel, plastics and ply-

18
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Mow York Central tunnel (lefi)
near Peekskill, N, Y., was en-
larged fo occommeodate huge war
shipments. Above, inside cob of
a Pennsylvania R.R. locomotive
showing position light signals

wood trains drawn by
Diesel-electric or gas tur-
bine locomotives, beating
100 miles an hour and
steadied by gyrostabilizers
so that a night's sleep or
a day's relaxation will be
e jerkless and joltless.

New steel and aluminum
alloy freight cars—=a00,000 will be needed—
will be as strong as present cars, but sev-
eral thousand pounds lighter, enabling the
postwar freight train to knock off an 80-
mile-an-hour elip.

The great postwar changes depend upon
the manner in which the railroads can use
the inecreased production of aluminum,
steel, copper, Diesel engines, turbines,
electric drives, rubber, cil and plastics.

Right now, the railroads are emphasizing
wartime efficiency and safety, using the
limited materials available, but bolstering
them with ingenuity and scientific investi-
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- : Tha streamlined “Empire State

Ay Express” earries a full load
e G| these days en New Yerk Contral

gation to maintain safe
trackage, millions| of
miles of wire on 4,250;=;
000 telegraph poles,
1,275,000,000 crossties,
the 1,500 tunnels and the
230,000 grade crossings.
One of the innovations
is a new hollow axle
weighing less and pro-
viding more strength
than the solid axles in
use since the beginning
of railroading. This is
gsaving 65 tons of steel a
day or more than 20,000
tons of steel a year,
enough to build 722
General Sherman tanks,
A new plant at the
works of the Ei_._fﬁhul'“h
Steel Company at Al-

[enport, Pa., produces
5 Ufl; railroad axles a day.
Oiling @ Long lsland railread
engine; women help on jobs

that were once “for men enly”
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Each axle for a 50-ton freight car, the type
most generally in use, weighs 260 pounds
less than its solid steel predecessor. With
four axles being used for each car, this
means a saving in weight of 1,040 pounds
for each car. The raw material for the axles
consists of forged seamless steel tubing.
Another example of the progressive
trend is the 1,200 triple-deck-berth troop
sleeping cars, the first cars in the history
of the nation built exclusively for troop-
carrying purposes, constructed by the

Watching the groph of rail conditions os track recorder cor of Chesopeoke & Ohio makes an inspection trip

Pullman-Standard Car Manufacturing
Company. War-emergency cars now, they
foreshadow the lighter, more compact
postwar sleeping car,

Each car accommodates thirty men. The
arrangement of berths will be incorporated
in one of the new types of cars the com-
pany expects to introduce on a wide scale
after the war.

In daytime the cars have somewhat the
appearance of European coaches. The wide
triple-berth seats are grouped in sections
on one side of the car with the
aisle running along the other
side. At night, the backs of
the seats are raised to form
the middle berth while the
zeat remains in position to
form the lower berth. Upper
berths are fixed and may be
used at any time. Each section
is equipped with racks for
Weapons,

The question of lightness
and strength in railroad cars
is being decided in a remark-
able “squeeze” machine under
the supervision of the Asso-
ciation of American Railroads.
Safety guide on Southern Pacific car
lets truck slide on rail if a wheel
leaves the track, prevents furning off
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This exerts up to a mil-
lion pounds of pressure
by hydraulic jacks. In
other tests for the same
purpoze—of balancing
weight against strength
—railroad cars have
been sent crashing into
each other.

The use of block sig-
nals, centralized traffic
control and cab signals
to accelerate heavy traf-
fic with safety is being
expanded.

Centralized traffic
control, through which
all train movements on
a given stretch of track
are controlled by one
man who throws the
switches and sets the
signals from a central
control desk, eliminates
the written train order.
Instead, the train erews
obey signals displayed
at the point where the
order would ordinarily
be issued.

The cab signal device
brings into the cab, be-
fore the eyes of the en-
gineman and fireman,
the wayside signal indi-

JULY, 1944

Norfolk & Western R.R. photos
Photos dramatize violation of safety rules, warn men to stand near center

of moving car. Mew crossing sign has wigwag, bell and flashing Iighil
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cation for the block in which the train is
operating, The engine crew is also warned
by a whistle when a restrictive signal is
displayed.

The great increase in wartime railroad
traffic and the necessity for handling the
numerous details of operation on a minute-
to-minute basis have brought an unprece-
dented load on the telegraph and telephone
communication facilities. In many in-
gtances Morse telegraph has been replaced
by printing telegraph service, thus increas-
ing the message capacity of existing line
circuits, Telephone train dispatching, to
replace Morse telegraph, has expedited the

22
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handling of train orders.
Carrier current apparatus
superimposed on existing
wires permits two, and in
some cases four or more, tel-
egraph messages or tele-
phone conversations to be
accommodated simultane-
ously on a single wire,
Among the recent devel-
opments in the field of elec-
tricity and electronics uti-
lized by the railroads are
radio-telegraph tugboat dis-
patching, telephone an-
nouncing systems in vards
and stations, and vard en-
gine telephone systems,

Loft, cleaning bollast on Bessemer
& Loke Eria R.R.; 5,000-horsepowar
eleciric giont below haouls New Ha-
ven freight at passenger-train speed

Each of the more than 42,600 locomotives
and 2,000,000 freight cars and 38,000 pas-
senger, baggage, mail and express cars is
carefully inspected by trained, experienced
inspectors after each run. Couplers, brake
systems, wheels, axles, and all the other
moving parts are examined carefully.
Wheel journals are inspected and lubricat-
ed as required before each trip.

While trains are moving, their condition
is constantly watched by all railroad men
along the way. Towermen, bridge tenders,
crossing gate tenders, crews of passing
trains, track workers, and others watch
each passing train to report anything out

POPULAR MECHANICS



of order. The erew exercises
a careful watch over its own
train as well, observing it on
every curve. Freight trains
are passed slowly over in-
spection pits, so that their en-
tire under side may be exam-
ined by inspectors.

Robert Selph Henry, of the
Association of American Rail-
roads, reports that between
one and two million tons of
rails, enough to lay about
10,000 miles of track, are re-
placed each ordinary year.

The Pennsylvania Railroad

and several others have in-
stalled dragging eguipment

Unien Switch & Signal Co.
detectors at some distance
ahead of interlocking switch
installations where trains are
switched from track to track,
for the purpose of indicating
the presence of any object
whitﬁ'lr might be hanging from
the cars between the rails, and
lower than the rail surfaee,
When a train actuates such a
detector, signals are set to stop
the train before it can pass
over the switches,

Another improvement is
high speed air brake equip-
ment, In developing high
speed passenger trains, and
especially streamlined trains,
the railroads and air brake
manufacturers cooperated in
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Photo from Association
of American Rallronds

From pits between rails and at
side of trock inspectors exam-
ine Pennsylvania freight cars

One man exercises “remobe
control” over miles of track

. from Centralized Traffic Con-
Faghote ; trol board of Baltimore & Ohio

Waiting teo long te adjust a
coupler may cost o hand, Nor-
folk & Western phote warns

)




Typical of wortime roilway loods is this 130,400-pound turbine bose cast at Westinghouse Trafford foundry
the ﬁroductiun of improved air brakes

which insure better control of trains at all
times and make it possible to bring them
to a stop from high speeds within a reas-
onable distance., One feature of these
brake systems is graduated pressure, with
the maximum pressure at the beginning of
the brake application and subsequent re-
duetion to bring the train to a stop without
heavy shocl,

As train speeds increased, the Associa-
tion of American Railroads developed an
improved passenger car axle. Beginning
with preliminary tests of small axles made
to one-quarter size, the research prog-

ressed to the building of machines to test |

full sized railroad axles. With thiz egquip-
ment, installed in a special building at the
plant of the Timken Roller Bearing Com-
pany at Canton, Ohio, high speed tests on
axles of various designs and materials were
carried out on a 24-hour basis for approxi-
mately two years. As a result, the Asso-
ciation adopted designs for new axles
which have greatly increased resistance to
fatigue failure due to high speed operation.

Among the improvements in signal pro-
tection for trains are “coded” track circuits
which require no wires alongside the track
to carry current and which can be adapted
to indicate a great variety of track condi-
tions. The coded track circuit offers a

Santa Fe switchman shows safe way to release hand
brake, feet braced and one hand gripping car ladder

24

higher degree of protection against broken
rails than it is possible to obtain with the
conventional non-coded direet current
track circuit.

Mountain railroads are guarding their
lines against slides and rock falls by fences
so arranged that if they should be blocked
or disturbed by a fall of rock, signals on
either side of the fall would give warning.

] e
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E‘lecirical interlocking
is being substituted on
maost roads for the former
mechanical method of in-
terlocking. By throwing
a lever or pushing a but-
ton an entire route is set
up for a movement
through the maze of
tracks and switches in a
terminal, automatically
interlocked so that no
other conflicting route
can be set up at the same
time. With all the im-
provements in automatic
safety equipment, there is
increasing emphasis on
the education of all em-
ployees in safe practices
and safe

Special wartime jobs
have been found for the
“‘porcupine” cars,
equipped with rods ex-
tending like . spines in a
fan-shaped manner, built
to measure tunnel clear-
ances. They are checking
these underground and
track-side elearances for
huge wartime loads of
guns, machinery, tanks
and other vehicles. In one
case a granite tunnel on the Hudson divi-
sion of the New York Central was widened
to permit loads from new war plants to
pass through.

Continuous research is being conducted

Elactric fence floshes warning if rocks fall on tracks of @ mountain line

by the American railroads with special
measuring devices installed under sections
of track to register perfarmance under ac—
tual traffic.

Steel rails are bent, pnunded and shced
in laboratory work supported jointly by
the Association of American Railroads and
the steel manufacturers. Out of research
have come conszistently better and stronger
rails. Test machines apply far more severe
continuous treatment to steel rails than
received under actual operating conditions.
Wheel loads up to 80,000 pounds may be
applied on the rail which is moved back
and forth under the test wheel.

From dawn till dark rail detector cars
travel the steel roadways seeking out hid-
den flaws to keep the rails singing a song
of safety. These cars seek out one of the
greatest track hazards, the internal “trans-
verse fissure” which occurs in rails and
can, if permitted to grow unmolested, cause
rails to rupture,

However, cooperative research by the
railroads and rail manufacturers has elim-
inated this transverse fissure, which is a
fatigue failure in the railhead. It was dis-

Continuved to page 156

And here a Santa Fe switchman shows the wrong way
to release brake, knocking it loose without holding on
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Gunners Patrol Enghsh Coast in Mlmature Train

e 1

o | i

Bmttsh soldiers are patrolling the Kent senger cars, the soldiers sit behind grim
coastline on a miniature train formerly armor-plate and heavy machine guns,
used by sight-seeing vacationists. But in- ready to spit death at any enemies who try
stead of riding merrily in comfortable pas- to set foot on His Majesty’s soil.

0 Ass”
gn gfe Uses ’Chutes as Brakes in Emergency Landing

Quick thinking on the
E;l;t of the crew and three
parachutes helped

land a ecrip led B-24 Lib-
erator bo pbe.r on a short
fighter strip on Tarawa.
Jap shells had knocked
out the bomber's hydrau-
lic system which made its
brakes useless. Asa sub-
stitute for brakes, para-
chutes were attached to
each of the waist gun
mounts and to the fuse-
lage bracings in the tail.
The parachutes were re-
leased when the wheels
touched the coral strip.
They opened almost si-
multaneously, and the
crew estimated the
plane’s landing speed of
140 miles an hour was re-
- - == ! duced 30 to 40 miles an

Parachutes on crippled B-24 reduce landing speed about 40 miles an hour hour by the 'chutes.
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Huge “Pin-Up Girl” Tﬂwers Over Broadwa‘;*f

Crowds at S0th street
and Broadway in New
York City can’t help no-
ticing the world's largest
“pin-up girl"—a giant re-
production of an original
drawing by the artist,
Varga, which decorates
the Winter Garden Thea-
ter. The fgure measures
157 feet long and 30 feet
high, and, standing, would
tower 12 stories high. If
she were alive, she would
wear a size 84 shoe. Her
lips are wider than an
archery bow.

The figure's toes and lips
are so huge they make work-
men look like Lilliputians

'r
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2 4
Spreader Unit Installed in Truck Operated by Transmission From Cab

To save labor and simplify spreading of cultural limesione, commercial fertilizers,
all ty:res of materials on the ground, a cinders and sand, or broadeast oats and

spreader is installed as a complete unit un- soybeans evenly and uniformly, from 20 to
der a flat bed truck. It can distribute agri- 40 feet wide, depending on the speed of
the truck. Power is obtained by a
power take-off on the truck trans-
mission. Steel shafts with univer-
sal joints run in special bearings
to convey the power. Thus, in ad-
dition to the driver, who controls
the spreader from the cah, only a
man to shovel the material into
the hopper is needed. A steel
plate lid is furnished to cover the
hopper so that the truck may be
used for other purposes without
using the spreader,
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T. 8. Army photos

Trainees of Search and Rescue Squadrons show how to lower injured air-
man from cliff to rubber lifeboar, using saplings and jockets for a litter

"I MERGENCY—B-24 enroute from Boise to Wend-

~"over—last pesition reported Twin Falls 0200, last
radio contact at 0400, position unknown, somewhere
in mountain area—fuel exhausted, must abandon ship.”

Many such a terse message barely had time to flash
back the predicament of some ill-fated ship before it
was forced down to be stranded for weeks in some isg-
lated mountain area,

A group of men have been trained at Gowen Field,
Idaho, as the nucleus of a series of units whose purpose
will be to rescue flyers forced down in wild mountain
country. The first group was composed of a parachuting

o8 e MM :,n-.t-_-_----i:-
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doctor, two officer pilots,
two forestry paratroop
“smoke chasers” and a
sergeant. Other units are
being formed at Gowen
Field and other air fields
in mountain areas of the
United States,

The training places
special emphasis on par-
achuting over a heavily
timbered area, so that
rescue personnel may
learn to d and disen-
gage themselves when
falling directly into trees.
For protection against
head injuries, the para-
chutists wear football-
type helmets and steel
masks like those used by
baseball catchers; this
equipment iz in addition
to the usual heavy flying
clothing,

Ceonsiderable time is
given to the art of “spot
landing” — bailing out
from various altitudes




and landing as close as
possible to a designated
marker. The rescuers
wear a reserve chute in
front for emergencies in
which the other chute
fails to open.

Army ground person-
nel are trained in ways
of searching for lost fly-
ers, to coordinate with
the air search-and-res-
cue team. The ground
men must be experi-
enced in use of skis in
rugged country. Itis re-
lated that once when a
bombing plane went
down with ten men
aboard, 40 rescuers were
required, since four men
had to be assigned to
carry each downed flyer
on a stretcher—and it
takes about one hour to
walk one mile in rough
country. Trails must be
cut and special equip-
ment used, including a
caterpillar-type “snow-
mobile” which can pro-
ceed across deep snow,

The first test of the
gegrch-and-rescue units
was held in a spot sever-
al miles from the train-
ing field where a group
of soldiers were sent to
enact the role of foreed-
down flyers. These men
spread a vellow marker

JULY, 1944

Tep, an Air Force weather
chserver in arctic. Center,
inspecting ‘wind indicator.
Below, dog team tokes
“injured” man to base
hospital from first aid tent




Pack :lngdl. are irained to cerry emergency aid to flyers dewned in Arctic

cloth, a four-foot square which air crews
had to spot in order to effect the rescue.

A radio report, purporting to be from
the plane forced down, gave the approxi-
mate location and the rescue ai took
up the search. Upon sighting the cloth
marker, one pilot brought his plane into
the wind and a “drift chute” was tossed
out to determine the wind velocity., The
drift chute is a 36-inch chute that, tossed
free, falls at the same rate as a parachutist.
Its use gives parachute jumpers an accu-
rate estimate of how quickly they will land
and how near the marker. In this test,
three of the small chutes were launched

before one landed close
enough to the marker to
make it practical for par-
achutists to follow,

Then one of the 'chut-
ists jumped, landed with-
in 100 feet of the marker
and after disengaging
himself from his chute,
immediately established
communication with the
plane by means of a
“walkie-talkie” radio he
carried dewn with him.

Next, he determined
the condition of the men
on the ground; finding
some required medical
attention, he radioed this
information to the plane
and the doctor parachut-
ed down. Food and sup-
plies were dropped, and
an 85-pound medical kit
for the doctor.

From that point, the rescue would be
accomplished either by a plane carrying
stretchers, if the area permitted landing,
or by a ski and sled party.

A similar project is under way at an-
other point, in the northeastern states near
the Canadian border. It is called the Search
and Rescue Division of the Army Air
Forces' Air Transport Command. Obvi-
ously its job is to rescue flyers forced down
on the northern run to England and its
operations-may carry the rescuers into the
frozen lands far north of the United States.

Members of the division are trained in
all phases of search and rescue work and

In this octual rescue scene Coost Guardsmen haul an injured mon to o hospital ofter hunting an
entire month for six men whose plane crashed into @ mountain in an lsolated section of Alaska

POPULAR MECHANICS



&

arve ready to speed by plane and
dog sled and “shanks’ mare” to
any remote point where a plane
may have come down. While the
downed flvers are instrueted
how to keep alive in the arctic
weather, planes drop food and
supplies, then medical men if
necessary. A large parachute
may be dropped for use as a tent
to form a shelter from the winds,
Should the flyers be injured or
exhausted, members of the res-
cue teams may jump from planes,
administer to the vietims and
maintain contact by radio with
rescuers proceeding to the scene
by dog sled or on foot.
Important as these units are to
the Army, the real significance
of their work lies in the certainty

At right, an emergency hospital tent is
pitched to treat patient before attempt-
ing to transpert him to o base hﬂlpiiql

that the government and
the air lines undoubtedly e P
will provide means of
rescuing air erews and
passengers from desolate

lands over which passen-

ger airveraft will fly when

peace is a fact.

Left, praciicing rescue of men .
downed on Arctic loke; dogs
carry sheliers, blankets, food and
first oid equipment. Below, men
en snowshoes practice with sled
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U. 8. Army Alr Forces pholo

With this crude rigging de-
vice, ingenious mechanics of
an Ajr Service. Command re-
pair squadron dismantle Jap Lale]
Zero on the Buna strip. The !

oo & E.

72

;
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2 . /
e _)@55‘1

g Zero will be shipped to Port
"::_‘. Morasby for use as training
L S ship. Supply and mainte-
4 " nanece of U. 5. fighting planes Worthwest Afriean ASO photo
¥ on all fronts is the big job of Steam bailer for cleaning aircraft
A s the ASC with headquarters parts was made from discarded 50-
B at Pattersan Field, Ohic, The gallon gaseline drums and scraps of
5 N ASC has warehouses and metal “somewhere in Morth Africa”
e depots scattered oll over the
i waorld. Right, damaged tail
'y of B-17 js speedily repaired
1:}}31,. with help of extension lod-

der mode of scrop meterial
and attached to jeep. In ad-
dition to G. |. mechanics, ASC
emplays 300,000 civilions

Firing oven with homemade torch be-
fore boking bread. Eight-foat floma
applied for half hour leaves oven
so hot it bakes bread in 0 minutes
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HIDETER TREETOPF, this is Able

Lunchbox. The enemy is pulling
out. The enemy is taking the road east
of the village. We are attacking.”

Able Lunchbox listened to the reply
to his radio message, put his earphones
away, and stood up in his vehicle.

Up ahead, smoke was rising from
fires that the enemy had set. Wary of
land mines that might be planted in the
dirt road, the scout car and its accom-
panying tanks moved off across the
fields toward the village.

In an earlier war the commander of
this little foree would have risen in his
gtirrups, waved a saber, and shouted
“Charge!” He and his troop are caval-
rymen. Today most cavalry soldiers
fight from armored vehicles instead of
from saddles. They communicate by
radio or flags instead of by voice. They
groom heavy engines and self-pro-
pelled guns instead of horses. But their
duties and traditions remain the same.

Theirs is the job of finding the en-
emy, learning all they can about him,

JULY, 1944

Scout car commander signal-
ing other armored cavalry
units. Below, cavalry troop's
antiaireroft machine gun




the enemy, take prisoners to get
information, identify enemy
units and their strength, and
watch their movements. The
cavalry are scouts and spies and
fighting men rolled into one,
Aerial cbservation hasn’t tak-
en the place of surface scouting,
Ground installations can be
camouflaged from air observa-
tion but not from a close-up
view on the ground. A flying
photographer takes a picture of
a suspected enemy stronghold
and then it’s up to the cavalry
to verify what the picture sug-
gests. In tanks or scout cars
they make a “tactical recon-
naissance.” Often they get their
information the hard way, fight-
ing their way to the objective
and back again. Sometimes they
are trapped and don't return.
i The cavalry were the original

Driver of self-propelled assoult weapen aims @ sub-machine gun commandos, and armored cav-
alry troops are commando out-

and as frequently as not, fighting him. They  fits 24 hours a day. Among their multitude
are the “eyes, ears, and nose"” of the army. of jobs is that of harassing the enemy and
Field glasses and radio transmitters are breaking through his lines, then running
their most important tools; the big gunson  wild in his back area. They blast his sup-
their vehicles come second. They feel out ply roads, tear up his phone networks, and
shell his supply dumps at point blank
range. All the time they are noting de-
tails, gathering information, and report-
ing it by radio.

On the scout cars and other vehicles
are short range voice sets for talking
back and forth, plus heavy and rugged
long range outfits that use dot-and-dash
communication.

Slang sentences are often used as or-
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Light observation plane, one of the armored cov-
alry's "ayes,” climbs up out of a temparary fleld




ders, made up ahead of time, to
baffle enemy listeners. “Peter
Treetop, this is Able Lunchbox.
It looks like the old gray mare.”
Radiced back from a scouting
force, the message might mean
that the enemy has withdrawn.
Or, if such had been decided be-
fore the mission began, it could
mean that Able Lunchbox had
broken down or was disabled.

In such an event it is the duty
of the men in the vehicle to de-
stroy the erystal frequency con-
trcl units of their radio sets. The
radio crystals are always de-
stroyed if there is a chance that
the enemy might capture them.
A set of erystals, captured last
week, might be used by the en-
emy today to issue what seem to
be bonafide orders to an Ameri-
can unit, With such ecrystals the
enemy can tune a transmitter to
today’s frequency and issue or-
ders ealling for a withdrawal or a
sortie in a useless direction. In
the meantime the American cav-
alry command post, listening in,
will break in with a message of
denial. The radio operatorz on

the wvehicles must use their heads to separate friend from
foe on the air. The game works both wayvs and enemy radio
equipment that is captured by us is put to the same use,

that of confusing enemy units.

As scouts and commando fighters, the armored cavalry
are among the most heavily armed groups in the army.
Their specialized vehicles are designed for speed and fire

Radio operator in scoul ear
it equipped with a tronsmis-
sion key comped to his leg

Scoul carries own pock-bock
rodie with antenna he can
bend perpondiculor. Below,
command car covers convoy
with smoke by :i::ling it
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Above, o closeup of a driver's compartment in o scout car. Below,
an armored scout eor climbing the bank of o hill. Besides being
self-containing for long perieds, with their own bedding, food and
camouflage nets, these vehicles are among the army’s best ormed

power. Even the peep—jeep to
the rest of the army—is often
equipped with a machine gun
and becomes a rolling machine
gun nest. The big armored scout
cars I.'H'H':':'. ||l:"i"|"r"i1:'|' armament.
There are light tanks that oper-
ate with the cavalry and a troop
includes several self-propelled
assault guns as well, each carry-
ing a machine gun and cannon.

Last vear cavalrymen carried
revolvers as personal weapons;
now many of them have been is-
sued a new light submachine gun
that is not much larger than a
revolver, It has a heavy wire
frame that exiends to form a
shoulder rest, so the gun can be
aimed and used like a rifie.

An armored troop is a self-
contained outfit that can operate
for long periods with a minimum
of supply. The men strap their
bedrolls to the outsides of their
tanks and self-propelled guns,
live off canned rations and what-
ever fresh food they can eapture,
and use enemy fuel whenever
they can to conserve their own
supplies, Each vehicle carries its
own camouflage net and each
froop has its own pioneer and de-
molition section. These engineers
strengthen bridges. blast trees out
of the way, and during a with-




drawal cause as much
wreckage as they can to
hamper the enemy.
Armored cavalry is at
its best in open country;
it has not replaced horse
cavalry for exploring
precipitous and heavily
wooded areas. In mod-
ern warfare an armored
cavalry unit may be as-
signed to each big in-
fantry unit and to each
large armored group.
Such outfits are attached
to groups that are serv-
ing in many parts of the
world. Their training is
carried on right up to the day of
battle even though they were ready
and eager for combat on the day
they left the United States.
Armored warfare has changed
considerably since the Germans
first put blitzkrieg tactics into use.
Tanks made impressive gains early
in the war, then the Russians found
a way to stop them. When attacked
by tanks the Russians simply
opened up and let them through,
then concentrated on destroying the
weaker supply wvehicles that were
{rying to follow in their'wake, The
tanks wound up deep in Russian
territory, out of fuel. The crews had
the choice of surrender or death.
Nowadays tanks are used mainly
as the spearhead of an infantry at-
tack. Foot soldiers often ride on the
tanks or follow along behind them,
and the armored units move ahead
slowly enough for their support and

Claseup of smoke pot which pro-
duces o dense smoke cloud that
losts for more thon five minutes

Under those bedding
tolls are driver and
commander of tank
destroyer. Below, ob-
sarver and radioman
spy from o dead tree

supplies to keep up. In any
such combination the ar-
mored cavalry plays its
part, protecting the flanks
or starting a diversion. In
case of a withdrawal they
remain behind to protect
the rear. The eavalry has
taken a beating in this war,
in Africa and on the conti-
nent, vet you will search a
long time before you find
an iron horse cavalryman
who wants quieter duty.
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Dummies **Bail Out”

In Parachute Test

Paratroopers do a lot of jump-
ing out of airplanes but none of
them has made as many leaps as
the dummies used at the Stanley
Switlik parachute plant in Tren-
fon, N. J. J. The dummies, which
mwcspmlﬂ in weight to an aver-
age man, are strapped into para-
chutes and dropped from planes as
a final test to see that newly made
'chutes are safe. The mechanism
that drops the dummies from the
plane pulls the ripeord. The plant
specializes in “pocket” 'chutes
which are smaller, lighter, and
claimed to be safer than large ones.

Women pilots strap dummies into ‘chutes
before taking them "upstairs,” where the
‘chutes will be given final m'h'hr 'Iﬂi:

Tandem }'eep-% Jomed by *Magic Link” Double Their Haulmn Power

Two jeeps can form a team to haul a dis-
abled 13-ton tank or an artillery piece
weighing as much as 4,000 pounds, by
means of a “magie link" which hitches them
back-to-front as a single pulling unit. The
coupling device doubles each jeep’s nor-
mal capacity to pull 1,900 pounds, enabling

them to pull in tandem a load that ordi-
narily would have to be moved by 21 ton
trucks. In addition, once they have placed
a big gun in position, the scout cars could
be unhitched easily and pressed into serv-
ice at once as reconnaissance vehicles or
ammunilion carriers.
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“Pop Gun” Tester

For Flak

Uses Dummy Shell

Forty-millimeter anti-
aircraft guns are tested
with a machine which
uses dummy ammunition
and compressed air for
power. This machine, de-

veloped by the Plymo
Division of the -&x_ﬁ

Weapon

Corporation, saves both
time and valuable ammu-
nition in testing the com-
plicated mechanism of
the gun. Flak is thrown
10,000 feet into the air by
this weapon which fires
120 two-pound projec-
tiles per minute. Ameri-
can improvements on the
original European design
of the 40 mm. gun, along
with precision machining

of its 1,500

made possible its mass

production.

arts, have
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Firemen Practice on Tightrope While Balancing Four Reels of Hose
Carrying four reels of fire hose weighing

their sense of balance. In the commando
course at Chigwell they also are obliged to
walk a tightrope with ladders slung over

their shoulders, cross a

wooden structure carrying a
length of hose under each arm,
and then dive through narrow
openings into “burning” dugouts.

& S

Powder Mixed in Water
Becomes Fluid Milk
Mille which dairy experts assert
looks and tastes just like the fresh
fluid variety results from mixing
whole milk powder with water.
When a dash of cold water is add-
ed to four and a half ounces of the
whitish powder, which has all the
food value of fresh milk, it dis-
solves instantly into a quart of
milk. The powder, which sells at
approximately 30 percent under
retail prices for fluid milk, could
rest on the pantry shelf a year
without spoiling. It is made by
spraying whole milk into a huge
drier into which heated air is
forced under pressure. As the
milk and hot air meet and fall to-
ward the bottom of the drier, the
air takes the water out of the milk.
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METAL POWDERS [y

these in the war pro-

duction program are re-
SPEE D V' DAY B ported by America's
/ :Jl".."u.'l:Jl"l'k"(I rr'rl,-1.11| E']I’.ill.\'-’
Y try, and '-||-_'].' are not
surprising when it is
considered that this in-
dustry’s swift and spec-
tacular li_t".'vlhpij]!*!ﬂ
has squeezed 50 yvears of
progress into less than
the 1 o) months,
Parts and produets
made from metal pow-
i some of them al-
st as soft to the touch
as a fine cosmetic, now
are used throughout
practically the entire
range of American
mechanized land, air
and sea-going fighting
equipment, and metal-
lurgists agree they will
be very much in evi-
dence in peacetime
manufacturing, perhaps
revaolutionizing many

Left, same of the parts mode
from powdered metal. Below,
hydraulic press for powdared
metal, one of lorgest ever built

li‘(}l.TH thousand small metal parts
. turned out to exact dimensions with-
b Y out machining in a single minute.

Big gun mount bearings that weigh 60
e to 100 pounds, yvet require no smelting.
Millions of man-hours of labor, and
hundreds of thousands of tons of critical
.~ materials saved annually.
. New metal alloys hitherto impossible
to create by conventional methods.

v Below, left, powdered iron is poured
™ . into a mold or dis; then powder-
filled die and plunger are ploced be-
T y tween jaws of hydroulic press, right



3

\g prewar engineering and production
procedures,

Flying Fortresses and B-24 Lib-
erators each are gaid to have around
2,000 puwdemd metal parts. B-26

nmbers ave just under 1,000,
nusdnds more are used in other
warplanes, in warships, tanks,
trucks, ordnance equipment and the
like, replacing machined parts in
4nost instances. Today you will find

ﬁ lectric motor parts, magnets, po-
us bearings and filters, gears, ma-

\_“l ine tools, abrasive wheels and
dlsks diamond drill bits, airplane

. instrument parts of i]ght metals,

brasses and bronzes, camera and

clock parts, electrical contact points,
and a host of others, made of pow-
ered metal.
[_\'- The principle of powdered metal-
lurgy, which entirely by-passes the
- commonly known melting process,
ls relatively so simple that histori-
: ans say it even was used by the

‘ancients. It is in the applications of

Sthe principle that so much progress

‘has been made since the war began.

Reduced to its elenientary steps,
L makmg parts from metal powders

Below, weighing eil-impregnat-
ed bearing made of powdered
metal. It weighs 212 pounds

*“Shot blaster” cleanses
welding scole from breech
casing for Bofors connon

Left, above, o pile of metal powder
and bronze part it becomes in seconds,
Right, maognet illustrotes propertios
of iron powder mode of scrap iron

consists of placing the powder
in a finely finished die or
mold, and applying pressure,
This is called “briquetting.”
Then the parts, which have a
high finish but which can be
crumbled with the fingers at
this stage, are sintered or heat
treated in atmospherically
controlled furnaces at a point
below the melting point. Each
part retains its shape and size,
but the molecules of the metal
particles become fused to-
gether or interlinked under
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Abave, filling steel dies with powdersd metal “mix" in the flrst
briqueting operation. Below, lifting oil-impregnoted powdered-
metal bearings out of bath te droin exesss oil back inte the tank

heat and the desired str thus
is obtained. Occasionally, it is
necessary to do some machining
or to apply additional pressure,
depending on the closeness of al-
lowed tolerances, or other facts. .
In most cases, however, paris are
ready for use after sintering, and
are extremely accurate.

Contributing more than any-
thing else to the growth of the
powdered metal industry have
been the development of new high-
pressures, new methods of pro—
ducing large bearings and other
parts, improved die-making tech-
nigues, and more scientific mixing
of various metal powders to form; -
desired alloys. '

Prior to 1940, the heaviest pow-.
dered metal part rarely exceeded
three pounds; today, bearings of
powdered metal range up to 60
pounds and even higher, with di--
ameters up to 30 inches. Designed
and probably now in production
are bearings weighing 100 pounds.

Accuracy, of powdered metal
dies and molds has been improved
to a remarkable extent, and far
more shapes and sizes now are
possible than ever before. Making
dies for gears has been reduced to
an exact science, which explains
why most powdered metal parts
are so precise when they come
from the sintering furnace.

The problems formerly encoun-
tered in the often complex tasks
of mixing various metal powders
to form alloys also have been
largely overcome in the last three
years. Formerly, ordinary mixing
methods would not serve, since
powders of heavy metals would
not mix evenly with those of light
metals, and certain powders would
show inability to cohere.

Now it has been determined that
the shape of the particles of pow-
ders has an essential bearing on
how well they will stick together.
Circular shapes are rarely used
today, except for filters, and shapes
may be angular, acicular, nodular
or of other oddly assorted con-
tours, each type serving its pur-
pose in a certain form or for a cer-
tain article.

There are three principal meth-
ods of powdering metal now in
widespread use. One is atomiza-
tion, a process of liquefying and

spraying under pressure, used

with lead, tin, aluminum and oth-
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ers with relatively low melting
other is reduction, the removal of oxygen,
and the third is electrolysis, or decomposi-
tion by electrical means.

Making parts from metal powders elimi-
nates some 20 machining operations, in-
cluding turning, facing, drilling, borin
counterboring, milling, broaching, profil-
ing, shaping, gear cutting, slotting, grind-
ing, hobbing, chamfering, blanking, flat-
tening, coining and burring. The average
machining loss with standard manufactur-
ing methods is said to vary from 20 to 80
percent. But, in making a part from pow-
der, the weight of the powder exactly
equals the weight of the finished product.

Strength is another important advantage
claimed by powder metallurgists. One
manufacturer reports strengths ranging
up to 166,000 pounds per square inch.

Powdered metal already has solved many
industrial problems, going back to the first
industrial application of the process when
it was applied to the production of tung-
sten filaments for electric lamps. Tungsten
is the most suitable material for filaments
because it will not melt at high tempera-
tures caused by electric current, but this
same quality makes it expensive and trou-
blesome to melt and cast. Powdered tung-
sten provided a way out of this difficulty.

According to P. R. Kalischer, Westing-
house metallurgist, tungsten ore, a coarse
brown powder, now is chemically treated
to convert it into yellow tungstic acid, also
a powder. After refining to remove water
and oxygen, pure powder is obtained and
this is squeezed to form it into bars two
feet long and less than half an inch thick.
These are baked in a hydrogen furnace
and then placed in hydrogen-filled metal
“bottles” while an electrie current is passed
through them. The material then takes on
a metallic appearance, after which the bars
are heated and hammered inte rods which
can be drawn into wires one-fifth the
thickness of a human hair.

This material is stronger than the high-
est grade of steel used in building bridges
and skyscrapers. An inch-square bar of
tums]sten can stand a pull of 250 tons, while
the highest grade of structural steel snaps
under a load of about 100 tons.

Powdered metallurgy received its most
important impetus before the war with the
development of “ever-lubricated” bear-
ings. Literally billions of these have been
manufactured, and applications have been
found in automobiles, airplanes, refrigera-
tors, electric clocks, sewing machines and
other common products. Such bearings,
being porous, become permanently lubri-
cated after soaking the porous spaces with
lubricating oil, and are especially useful in
places where bearings are difficult to reach.
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Whirling Tower Tests *Chutes
Under Eye of Speed Camera

Because zmall errors or accidents in the
fabrication of parachutes can prove so cost- :1'
ly, a parachute manufacturer has devel- d
oped a test tower and an indoor proving
ground to make certain the 'chutes are safe. . .
The test tower, a tripod with an extended 3 }
cable atiached to the released 'chute, me- .
chanically reproduces every stress and
strain which the billowing silk might have
to undergo in actual use. Every detail of
the parachute’'s operation, from the time : |
it is released, is carefully observed by en-
gineers and recorded by a high speed eam-\ % !
era. In the indoor test the 'chute is inspect- ”
ed while radial tension of 20 pounds is ap-
plied on each suspension line. Then it is
spread over vertical forms shaped to match
the inside contours of a 'chute during shock \ﬁ
loading, with the suspension lines anchored -y~
to the floor. The 'chute is “proof lﬂadﬂd“:'.\_'i N
by applying pressure to a jack and increas-
ing the stages by 500 pounds each until
some part of the 'chute gives way.

@[ See the index lo find where 1o buy arti-
cles described in this magazine. Say You
Saw It in Popular Mechanics.
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By Major Vincent P. Wilber, AC

rl‘ll[iDUGI‘I the night sky there comes a

low whistling, like the singing of a tele-
phone wire in the wind. Now a vision of
great batwings momentarily against the
moon, a deep bumping noise and a rumble.
Suddenly out of the blackness of a Sicilian
meadow near Gela materialize the forms
of armed men, their faces blackened, car-
bines at the ready. The whistle and the
shadow come again and again. The troop-
ers multiply, band together into groups and
move.off into the blackness,

The time is two a.m.,
July 9, 1943. The sol-
diers are glider troops
spearheading the inva-
sion of Hitler's Europe.
As the big engineless
machines streak down
on the hostile shore
there is a roar of trans-
ports overhead. Para-
chutes blossom in the
sky bearing still more
attackers. Their objec-
tives, like those of the
glider troops, are enemy
strong points and roads
up which reinforce-
ments can be expected
to move to block the Al-
lied landings.

Outside a pillbox a
German sentry hears
the transports, sees the
chutes fAoating to earth.
He dashes frantically to
the field telephone but
is cut down by the guns
of glider commandos. A
companion manages to
gasp the message:
e “Troop carrier planes!

GET THERE

British War Office photo

Poratroops pour out of troop carrier plones in mass
descent, above. Gliders carey jeeps and 75-mm. pock
howitzers; below, airborne troops unload a big gun




last man to land is
still unbuckling chute
ot comrades begin at-
tack with tommyguns

Hundreds of them Dropping paratroops and
gliders on our positions! Send help!™

How well the Troop Carrier Command of the
Army Air Forces and the British and Ameri-
ean airborne troops they earried did this job is
best expressed in this commendation received
from General Eisenhower himself: “The rec-
ord of the performance of the Command has
given me great gratification. The accomplish-
ment of its officers and men in carrying to their
destination, through difficult weather,
navigational obstacles and hostile fire in
unarmed and unarmored aircraft the
largest number of troops yet lifted by
air, is a signal one. Their return to base
with a loss of only two percent, and their
complete readiness for operation on the
following night is remarkable and shows
great fortitude, superior organization

g

Above, o porotrooper is
Fl:lﬂd-'p fa “hit the silk”
along with his outfit's
famous jumping mascol,
"Geromimo.” At left, air-
borne bicycle troops go
oboard an air transpord
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battlefronts the Troop Car-
rier wings, groups and
squadrons which have
been eulogized as “the
common carriers of death
and destruction. . . Desti-
nation, the enemy's rear.”
An example of the type
of courage and skill with
which the TCC seeks to
imbue its flyers is the saga
of a plane piloted the night
of the Sicilian operation by
Captain James R. Farris.
A few minutes before he
reached the drop zone an
antiaireraft shell ripped a
huge gash in the fuselage
and carried away part of
the vertical stabilizer.
Capt. Farris continued to
Inside o glider headed for enemy ferritory, soldiers equipped with hiz objective, signaled the
tommy guns, rations, water and first aid equipment await action behind paratroopers to jump, then
enemy lines. Below, glider is oirborne before towplone leaves ground turned back for his base in

North Africa. Although
flying at a speed not far
above the stalling point
(the co-pilot later reported
there was only about half
a ship left) Farris managed
to make it by skimming
just over the waves of the
Mediterranean.

and training on the part of
all concerned.™

The Troop Carriers re-
ceived a slightly different
commendation from the en-
emy. According to Naxi and
Italian prisoners, their high
command was of the opinion
that approximately twice
the number of troops were
descending from the skies
than was actually the case,
so great was the confusion.

One of the youngest or-
ganizations in the Army Air
Forces is the 1 Troop Carrier
Command, founded April 30,
1942, ‘with headquarters at
Indianapolis. It is the re-
sponsibility of this organiza-
tion to train and send out to

Down in approved fashion, Marine’s
next move is to spill air from chute
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The pilot of another damaged aireraft,
limping back on one motor, decided to
make a belly landing in the water. When
he hit, the plane bounced thirty feet into
the air, but he managed to get it under
control and bring all hands down safely.

The I Troop Carrier Command maintains ,
ten training bases in the United States. A -
Troop Carrier pilot, just out of flying 3
school, reports first to the command's.
transition training center, Bergstrom Field, &
at Austin, Texas, Here he learns to fly the
C-47 aircraft, the same plane flown by the -
nation’s commercial transport pilots, most f
of whom have had hundreds of hours of air ™
time before they can touch it. Inside the
C-47 are 24 aluminum bucket seats shaped *
to fit 24 posteriors in parachutes. An astral|’
dome has been added for use of the navi- *
gator in taking sights. Otherwise it is the
old, reliable Douglas DC-3. In the combat 3
1heaters it iz called on to haul loads that |
would give a CAA inspector in this coun-"%
try the creeps. 3

From transition training a TCC pilot®
moves on to unit training where he is as-
signed to a squadron preparing to go over-
seas. He now gets a month of practice in Y=g
navigation, night fiying, glider towing and T
close formation work. This may be at any _

Continued 1o poge 150 }.]'r.:r:-'_
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Parochutists morch oboord planes thot will farry
them to scene of action, where they will ottack an
oirport to clear way for airberns infaniry following.
Below, o C-47 troop carrier converted into ambulonce
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"bamb bank” before gravnd crews starl
loading planes. Thess went to Hamburg

B -

An avalonche of war materiel frem
U. 5. and British plants has trons-
formed England infe an island ar-
senal to wwpply the hardest hitting
invasion force in history. Mo roof is
'1;.-; E;ig rnnugh o hide the vast array

i 5 i of 25 pounders with tractors cbove
4 4 —a field piece with a punch well
o remambered by the Afrika Korps,

and a Fqlcnf wogpon for invosion

Once it was Mazi Panzer troops that
roared ocross the boundaries of de-
fenseless neutrals. Hers Britain's
molor:'rdu army prepares for actlon

Left, this bombproof shelter houses
what it offers protection ogoinst—
bambs. They are piled up by thou-
sands in underground storehouses
reody 1o be sent io bomber stations

Below, barges pocked with decon
tamination trucks on way te U, 5
ships which will carry them 1o inva-
sion front—just in case Nozis use gos
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Non-Kicking “*Model” Mule Helps Train Yanks

e ¥
What de they do in the cav- " N ]
alry? Well, before they ride 1LE i \ : Y "
the men must learn the art T
of tying and packing equip- -

ment carried on horses and
mules. The proper method of
bridling, saddling ond pocks
ing is taught at Camp Fun-
stan, Kas., with wooden ond
m;ﬂ mules (rightl. It

tokes skill te balance pack

Bignal Corps photos
Weaden machine gun

(below) wouldn't stap
a Japanazi, but it's a
handy weapon to use
for "strafing” ridge
during maneuvers

This tank, built of lumber frem
scrap pile at Camp Joseph R.
Robinson, Ark., has movable
guns and sides which let
down. It's for fraining medical
soldiers in removing wound-
ed men from tonks that have

boen disobled in the field

Dummy guns (left and below) were used extensively during field
moneuvers before Americo’s wor production cought up with its
fost-growing army. The men who manned these guns have
swopped them for tha real thing, but the fraining they received
with these crude models preved of value at ploces like Guadal-
canal, Gela Beach and Attu. Today threughout the warld, U. 5.
soldiers have the finest and most deadly equipment of any army
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Above, ack-ock gun crew obheard
a destroyer. Below, lookouls on
the flying bridge weoring baottle
helmets, mosks and warm clothes
0. 8. Navy photo

Thomas E. Stimson, Jr.

Y’DU take a beating when
it's your turn to act as
lookout on a destroyver in
rough weather,

The biting wind screams
through the rigging over-
head, it digs through the slits
of vour foul-weather mask
and freezes your face, it picks
up spray from the bow and
slings it up at you on the fly-
ing bridge, 30 feet. or more
above the water.

The rolling motion of the
ship is accentuated at that
height. Possibly vou are go-
ing to be seasick but not for
more than an instant do you
relax in your duty of search-
ing your quadrant of horizon
and sky for ships and aircraft.
You would be warmer and
dryer under cover but your
eyes and ears are most effi-
cient just where you are, ex-
posed to the weather. Night
and day, all the time a de-
stroyer is at sea, four men

POPULAR MECHANICS
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are on lookout. They stand two
hour watches.

A destrover is a comfortable
vessel in pleasant weather and at
moderate speeds but fair weather
for eruising can't be picked during
war. Big ships plow tﬁrough heavy
swells with hardly a quiver. The
“eans,” long and light and built
for speed, pitch over them instead.
They roll, too, at almost all speeds.

Often you strap vourself in your
bunk to aveid being thrown out.
Part of the time you make your
way along deck by means of a life
line, hanging on when green water
comes aboard. Sometimes vou eat
with an arm wrapped around a
stanchion, holding on to a sand-
wich and a mug of coffee, A plate
of food on the table would tumble
into your lap. The sailors who
perform technical tasks on a big
battleship are
sometimes hardly
aware that they are
at sea. Destroyer
men arve always in
intimate contact
with it,

Destrayvers are
the smallest all-
around fighting ships of the
fleet and they have a multi-
tude of duties. They screen
larger warships, they hunt
down and destroy subma-

rines, and they accompany Below, crew of 20 mm.
= antiaircraft gun re-

hearses as blimp eruises
in the background

aiveraft carriers to help pro-
tect them and to rescue air-
men from the water. They
lay smoke screens to hide
ships that have been dis-

JULY, 1944

Lockout (above), dressed for stormy weather, studies the
harizen with pawerful bineculars mounted on swivel, Be-

low, signalman wearing polaroid glasses operates blinker
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55 A single heavy shell that
lands in an engine room
can put a destroyer out of
- action or sink it. On the

' other hand, they can sink

4 ; capital ships that are
e y ; : e many times their own
size, The traditional role
of destroyers in a sea
fight is a high speed dash
toward the enemy hattle
line. When they attain
striking distance they
wheel and launch broad-
sides of torpedoes from
their deck tubes. The tor-
pedoes fan out so that the
targets can hardly escape
no matter how they ma-
neuver. The United
States has hundreds of
these deadly craft.

Their speed is their best
protection, for they carry
practically no armor.
Even our newest destroy-
ers that are almost big

b=, = L.

Preparing to drop depth charges near submerged enemy sub- .:,
marine from desiroyer's stern. Armed Mavy blimp stands by |

abled, They perform convoy work, engage in
patrol operations, use their deck guns to cover
amphibious landings, and on occasion serve as
small, high speed transports.

Regarded as expendable fighting units, they
must be ready to sacrifice themselves unhesitat-
ingly if they can save a larger ship by doing so.

enough to be elassed as
baby cruisers are lightly
built. Their thin hulls
bend and weave when
they smash into big seas.
Destroyers have long thin
lines, about 10 feet of
length for every foot of
beam, to help give them
speed. Their hulls have
room for little more than
their great engines, fuel
for the engines, and the
torpedoes, depth charges,
and shells with which
they fight.

Not much space re-
mains for comfortable
living quarters and dur-
ing war even some of the

Torpedoes, or “tin fish,"” baing
fired from tubes of o destroyer




conveniences of peacetime are re-
moved. The men sleep in bunks
that are jammed and crowded
three deep in the living spaces.
On the other hand, the ship’s cap-
tain has two bunks, one in hisg
cabin and one adjoining the
bridge, vet at sea the captain gets
less sleep than any other member
of the crew. He sleeps, when he
can, wherever he will be handiest
for action,

In new destroyers the crews are
served chow cafeteria-style and
use their mess halls as a recrea-
tion room between meals, In the
destroyers that were built during
the first World War, old but still
very valuable fighting ships, the
men eat at tables that are placed

is dumped once every few
nights. Garbage that iz thrown
over the side too frequently
might give information to the en-
emy as to the ship's course.
Sailors like to have and use
their own personal radio hroad-
cast receivers but the only such
receiver on a warship today is in
the main radio control room.
Popular programs are received on
it and are re-broadcast over the
ship's public address system,
The public address system has

‘other uses as well. Announce-

ments and orders are made over
it. In earlier wars, men who
Continued to poge 158

A domoge control detail wields fire fight-
ing lines olong the deck of a destroyer

JULY, 1944

Rescue paorty with life preservers and medical
kit go te aid of a shipwrecked sailor. Below,
U.5.5. Morris, o medium-sized modern destroyer
0. 8 Navy photo
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“Turkish Bath” for Bomber Made of Old Boﬂer
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First glance at a novel aireraft
cleaning system used in Australia
would eonvinee the visitor that he
was looking at a cross between a
locomotive and a bomber. The
stack belongs to a steam boiler,
taken from an old dairy, which is
used to produce the steam to clean
the plane. All planes arriving at
the air depot are given steam baths
to remove mud and dust which
retards speed of the ships.

5

Getting steam up in the
bailer to coax a coat or two
of jungle mud from a bomb-

er somewhere in Australia

a;:‘/’

Six Months’ Wﬂrk Done in Dajr bv Huge ‘Grid Machine”

Work that formerly took half a year now  Aireraft Co,,

is done better in a single day at the Boeing

Seattle, Wash., with a large
Tgrid Thachine” mventea_ﬁy an employee.

The machine, which
draws 12 lines on metal
at one time, saves hand
drawing and makes the
process of drawing
straight lines on the
painted surface of sheet
metal more accurate. The
table has a smooth steel
top and a simple applica-
tion of girder members
keeps it rigid, allowing a
cross piece boom to move
across its surface with a
gang of scribers which cut
the lines. It is easy to
slide the plate at right an-
gles, fasten it, and repeat
the process to make the
grids necessary for mas-
ter layout drawings,

0207

Fireproof Asbestos Air Ducts on Planes Save Metal and Man Hours

Air ducts for both heat and ventilation

on aircraft aire made of a fireproof asbestos

product that saves aluminum and other
metals. The material, made of fabric, as-

P L o
NS Pk

bestos, and a coating of synthetic resin,
eliminates welding, die easting, riveting,
and intricate metal processing. This pliable
fabric can be formed into intricate shapes.
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Balloons to Lift Sunken Plane
Support 6,000 Pounds Each

Navy engineers plan to salvage airplanes
which have been shot down over water with an
ingenious use of balloons, each of which can
lift 6,000 pounds. The special balloons, devel-
open by Navy engineers and made by the Gen-

eral Tire & Rubber Company, Alron, Ohio, are
attached to a sunken p]a_]ne while deflated. When
air is forced into the balloons, they will raise
the plane to the surface. Stress on the big bal-
loons is evenly distributed by loops around the
middle to which rope or cable is attached. A
plane can be towed away easily after it is raised,

The six special baolloons
shown in drawing can lift
36,000 pounds of airplane
to the surface. Balloon in
photo could lift five times
the number of girls gath-
ered beneath i, Navy
engineers developed this
plan for salvaging planes

- R
Radio Station Built Into Truck Has Range of 100 Miles

Mounted on a 114 ton army truck, the
Signal Corps’ SCR-299 mobile radio sta-
tion has a range of at least 100 miles day
or night using either voice or code trans-

unit consists of a short-wave transmitter
of approximately 450 watts output, two
standard receivers, a speech amplifier and
a special antenna tuning unit to match the

mission and traveling at full speed. The
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output of the transmitter to a 15-foot whip

antenna. Power is sup-
plied by a gasoline-driv-
en, 117-volt, AC genera-
tor carried in a trailer
behind the truck. Acces-
sories include two field
telephones with a mile of
wire, a Signal Corps fre-
quency meter, an electric
heater and enough tools
and spare parts to per-
form a major repair job
anywhere, Variations of
this equipment include
the SCR-399 in which the
same radio components
are mounted in a shelter
which can be used on a
215 ton truck or placed on
the ground for fixed sta-
tion operation, and the
special installation in a
half-track which is used
| for air liaison communi-
. cations. When operated
as a fixed station where
a large antenna can be
used, the range is greatly
inereased.
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" The railroads, breaking records day after day, take such loads as
B}' Roderick M. Grant this in stride. Below, 130-ton American locomotive lands in England

EPICS happen every week
in this war and are for-
gotten the next.

One of those epics was the
incredible trek of the French
under General LeClere a
thousand miles across the Lib-
yvan desert from Chad to the
Mediterranean. They fought a
few outposts of Italians hold-
ing the oases and freed Gen-
eral Montgomery's army from
the threat of flanking as it
advanced from El Alamein.
More than men, they fought
mountains and gales of sand,
blistering heat and stark cold.
Mostly they fought distance.

Wading through perpetual
dunes, the column of trucks
was nourished by Douglas
DC-3 planes that flew a thou-
sand miles to bring them fuel
and supplies. It cost 20 drums
of gasoline to bring a single
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drum to the advanced base
at Zouar in northern Chad.
The planes that flew on 500
miles to supply the column
in mid-Sahara burned 11
drums of 100-octane gas to
deliver 15 drums of motor
truck fuel.

The obliteration of Ham-
burg was another epic. In
one raid alone, Flying
Fortresses in 45 minutes
dumped over the Nazi port
5,152,000 pounds of explo-
sives, a year's supply to the
engineers who blasted the
route of the Panama Canal.

Paratroop sergeant at right fokes
@ lesson in running o locometive
Signal Corps photo
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The Alaska Road was an-
other. In February, 1942,
Army Engineers got the or-
der to plan a 1,480-mile road
through uncharted wilder-
ness. Kight months later the
pioneer highway was open.

Fach is an epic in itself,
and together they point up
the immensity of this war of
logisties, of supplving armies
on every continent; flying
fuses from Montreal to
Egvpt to save Suez, piping
gasoline a thousand miles
from Skagway to Fairbanks,
shipping millions of tons
over 56,000 miles of sea
routes. The world’s biggest
business is that of supplying
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Map of U. 5. Army sup-
ply routes contrasts
time by ship and plane.
Below, army jeep with
steel wheels hauls a
freight in Ausiralia




our fighting men. In the first year and a
half of war we sent abroad 2,000,000 men,
in addition to thousands already overseas.
Initial equipment totaled 714 tons per man,
Maintaining that army overseas requires
82 pounds of supplies per man per day—
more than a ton every month,

The man who oversees the task of sup-
plying and transporting the army is Lt. Gen.
Brehon B, Somervell, commanding general
of the Army Service Forces. That he is
succeeding remarkably is reflected in the
official report of Gen. George C. Marshall,
Chief of Staff of the U. 5. Army: “We are

One member of crew guides tank
acress spanners from one flat-
¢or to the next as o trainload
of fighting machines starts for
war front over the Santa Fe Ry.
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The emphibious cargo carrier for landing operations, this “Duck” is hauling a 105-mm. howitzer up the beach

equipping the Chinese troops and French
troops, we have been providing equipment
for the British, Australians, New Zealand-
ers and Canadians, we have furnished sup-
gl.ies to Latin American republics — we

ave been truly an arsenal of demoeracy.
All this demands the maintenance of an
elaborate system for allocation, distribu-
tion and transportation, to be coordinated
with our daily normal problem of meeting
the demands of our own foreces.

“The requirements of logistics are seldom
understood. The conflicting demands of
our theater commanders, of Allied sover-

.
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eign powers and of the
home front, pose difficul-
ties never before approx-
imated. The necessity for
a high degree of efficiency
in management is evi-
dent and it has been
found in the coordination
of all the various supplies
and administrative de-
partments of the Army
under the command and
leadership of Lt. Gen.
Brehon B. Somervell.”
There is nothing that
delineates so sharply the
global quality of this war
as the map of the supply
routes, It is 28 days by
ship from San Francisco
to Sydney; 12 days from
Seattle to Kiska: 17 days
from New York to Liver-
pool; 42 to T0 days from
New York to Basra., Cas-
ablanea is nearly as far
from Tunis as New York
from Miami. How an
army and its materiel
flowed across 1,000 miles
of North Africa by feeble
railways and poor roads,
with help from transport
planes and portable pipe
lines, is another epiec.
Scores of locomotives and
hundreds of freight cars
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Aszn, of Ameriean Railroads

With fewer but more power=
ful locomatives than in 1918,
roilroads are hauling war
freight with lintle confusion

At left, o roilrood tonk car
is prepared o take on a load
of oil for the oastern sea-
board at a station in Texas

Trainees at army moler op-
erafions school learn how to
pull @ truck out of a tough
spot in Wyoming mountains



Many fighter planes hop the Atlantic “on their own.” This P-38 Lockheed
Lightning & being hoisted from a transport's hold at an English port

were shipped from the United States. Coal
had to be shipped to run them, and loaded
by hand. Trains operated in total black-
out. One bit of fortune was the discovery
of 20 or more “General Pershing” locomo=
tives that had been sent to France in World
War I to haul ammunition for the Yankees,
and afterward =old to France. They turned
up on the railroads of Algeria and Moroceo
and are doing business again for Uncle Sam,

Caravans of motor trucks rolled along
North African roads, refueling from gaso-
line cars cached by the thousands. The
British estimated that 70 percent of all

supplies for the army
consisted of gasoline and
oil. A light tank may
burn a gallon of gasoline
a minute; a mechanized
division 18,000 gallons in
an hour of battle, An
army transport consuines
33,000 gallons of fuel nil
per day. One heavy
bomber may use 200 gal-
lons of high-octane gaso-
line an hour; in one Yan-
kee raid 1,000,000 gallons
of gasoline and 25,000 gal-
lons of oil were expended.
Every drop had to be
shipped from the United
States, South America, or
the Near East.

Railroads at home and
abroad are coping with
logistic problems that in
World War I would have
been dismissed as impos-
sible. On an Italian
beachhead, Yankee engi-
neers found a railroad
without a locomotive. They took apart two
army trucks, installed boxecar wheel rims
on their wheels, adjusted the gauge to fit
the rails, and handed the army two serv-
iceable if makeshift engines.

The tonnage of stuff being moved is un-
believable. In one six-week period of
heavy fighting on a single front 38,000,000
rounds of ammunition were hauled to the
firing line and exploded in the Nazi's face
. . . about ten shots per second, whether

istols or machine guns or blockbuster
gombs. The ground forces alone had to be
supplied 300 different types of ammunition.
They also had to be fed
and clothed. And a half
million pounds of seap
was just one item on the
bill of lading,

Our railroads are also
rather busy. In 1943 they
hauled as much freight as
in the combined years
1918, peak of World War I
traffic, and 1939. Passen-
ger traffic in 1943 was well
over 1918 and 1939 to-
gether. Army freight

lion tons per month, more
than four times the 1918
rate; 2 million soldiers
and sailors travel by rail
Solf-propelled army rail ecar

hos wheels adjustable to any
gauge from 30-inch Australian

track to &b-inch Russian track
POPULAR MECHANICS

maoves at a rate of 4 mil- '



| T8

5

every month in organized groups, in addi-
tion to the vast number traveling on fur-
loughs. Every day the railroads carry
1,500,000 passengers, haul 2,000,000 tons of
coal and deliver about 40 million gallons
of oil to the east. Each day they move 4,600
carloads of freight to ports, and twice that
much to domestic military posts.

It probably makes Dr. Goebbels of Ber-
lin a bit sick to eat the words he spoke
about two years ago, when he prophesied
that our railroads would break under the
war load. He pointed out that we entered
the war with 10,000 fewer locomotives,
500,000 fewer freight cars than at the start
of World War 1. But those freight cars, he
neglected to say, average 25 percent great-
er capacity than in 1918, they are being
loaded 10 percent nearer to capacity, they
move 50 percent faster behind locomotives
incomparably more powerful, and the
“turn-around” has been accelerated tre-
mendously by rapid loading and unloading.

Railroads measure their work in ton-
miles—one ton carrted one mile. In 1943
they reported an estimated 730 billion ton-
miles, compared with 638 billion ton-miles
in 1942, Railroad passenger-miles for 1943
were estimated at 85 billion compared with
less than 54 billion in 1942, And for 1944
the railroads expect another rise of 6 per-
cent in freight tonnage, 15 percent in pas-
senger traffic.

Over in Iran, lend-lease material for the
Russians is moved over an American-
operated railroad carrying 10 times the
traffic of the Burma Road at its best.

The problems of logistics include the
supply of flour, milk, sugar, olive oil, meat,
medicine and soap to the peoples of liberat-
ed Africa, Sieily, Italy. They include the
problem of delivering to Russia 6,500 air-
planes, 3,000 tanks, 125,000 submachine
guns, 170,000 trucks and jeeps, 300,000 tons
of chemicals and explosives and a vast ton-
nage of food and drugs. Perhaps the tough-
est of General Somervell’s assignments is
that of moving personnel, equipment, and
supplies into China after rting the
materiel halfway around the globe.

World War I seems but an afternoon
skirmish by contrast with this war on six
continents and seven seas. By good fortune
and hard work we have the world's great-
est air fleet and a Navy without a peer, an
incomparable system of railroads, an army
and an industry rolling on wheels by the
million. We are building ships faster than
they are sunk and sinking submarines
faster than they are built. The war of logis-
tics, the biggest business on earth, is being
won, Our fighting men are the best
equipped and the best supplied.

“The end is not yet clearly in sight,” says
the Chief of Staff, “but victory is certain.”
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Grass can be planted in the hottest and ;-
driest months at the San Antonio, Tex., 3
aviation cadet center, With a combination

parden hose and grass planter invented

there, The planter was devised to plant
Bermuda grass runners on barren land, and
water them all in one operation. It con-
sists of a piece of iron pipe about the length
of a broom handle and having a connec-
tion for the attachment of a garden hose.
At one end of the pipe is a piece of flat
metal with a slightly concave edge for
pushing down sprigs of grass already
dropped into holes. The end of the pipe
disc};mrges water continuously. The oper-
ator handles the instrument like a spade.

*Rubber’” Cement Bonds Metal
To Thin Plywood Veneer
Plywood only Y¥s inch thick can be ce-

mented to a metal surface by means of a
new type of rubberlike adhesive developed
by the Goodyear Tire and Rubber Co. A
metal shigetof any thickness bon inthi
fashion to a layer of wood can be bent into
any shape or cut with shears or stamping
press without eracking the wood or pull-
ing it loose from the metal. Other metal
uriits ean be welded to the back of the met-
al sheet. The new process, which requires
no critical materiaf’, and is economical, is
expected to revolutionize and improve the
design of building interiors, homes, furni-
ture, airplanes, automobiles, railway cars,
and ships in peacetime.
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Grass Planter Digs and Waters Q
In Time-Saving Operation
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Baocking up the lond forces with noval gunfire is a
Woarld War Il innovation highly developed by the
Allied navies. Destroyers, cruisers, and even the big
battleships help soften up enemy strongholds. The
drawing across the top of these poges shows the
naval bombardment as seen from shore. The high-
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eurved trajectery of the shells is odapted to bom-
bardment of unseen targets. The lower drawing, a
partly cutaway view of a destroyer, shows the aetion
on board during an attack. Two Army artillery offi-
cers help direct the fire, a forward observation officer
and a lioison officer. The observation officar is put
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SPECIAL |

ashore by boat or parachute, or is flawn over the
target to direct the fire by radio and spot the results.
His reports are passed along by the ligison officer
to naval fire control officers, Principal change in the
firing is that the chorges are redueed for lobbing
the regulation shells. Mote how the guns are ele-
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EMEMY STROMNG-
POINT CRSTRUCTING
LAMD ADVAMCE
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. LIAISOMN OFFICER BE-
TWEEN FORWARD
OBSERVATION OFFICER
AND MAVAL CONTROL

. FIRE COMNTROL ROOM

DIRECTOR TOWER

. COMNING TOWER
FOR MAVIGATION
UNDER FIRE

. DECK MAGAZINES

vated to give the howitzer-like frojectory. The num-
bered chart (inset) shows ship stotions which are
operated under special conditions during the bem-
bardment. This type of shelling was wsed with
success in Sicily, Italy, end in the South Pacific

Prl.winn copyright by 8. W. Clatworthy
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When an Avenger torpedo bomber
swoops in for the kill in an attack on an
enemy convoy, the men in the plane aren’t
the only ones responsible for the success
or failure of the mission. Though they are
largely unheralded in the official com-
munigues, the men left behind on the car-
rier are all part of a 97-man “crew” that

9) 705

Single Carrier Plane Requires 97-Man “Crew”

""‘:1 et =
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is required to keep the bomber in the air.
These officers and men have such varied
duties as keeping the plane, its equipment
and armament in repair; handling the craft
both above and below decks, seeing after
its power plant, directing the pilot in take-
offs and ings, and helping direct the
craft home from its mission,
7] 903

Camera Photographs Night Sky as Aid in Aerial Mapping

Pictures of the stars are bein% used to
determine the exact latitude and longitude
of areas being mapped from the air. “Ze-
nith cameras” which take the photos of the
night sky are said to be able to fix the exact

position of a spot on the earth's surface
within 40 or 50 feet, a minute margin of
error considering that the earth's ecircum-
ference is 131,000,000 feet. One or several
“zenith cameras” are placed within the area
being mapped, and the “star data”
is later coordinated with the aerial
pictures. The equipment includes
three units, one camera to make
a lil'cture of the portion of the
night sky immediately surround-
ing the zenith; another camera
simultaneously photographing
three navigation watches, set on
Greenwich time, and an automatic
timing unit which operates and
synchronizes the other two. Per-
tinent information about the mis-
sion on which the camera is used
is also photographed on the same
plate. Having the time and the po-

to establish the exact location of
the point of observation.

POPULAR MECHANICS

sition of the stars, men who know
nothing about astronomy are able, -
with the aid of a catalogue of stars,
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'[‘IIUSE Zero pilots had it com-

ing to them. For weeks they
had been having things their own
way, sneaking out of the sun
and up behind Uncle Sam's big
bombers to pour in a hail of ma-
chine gun bullets that knocked
many & winged warship out of
the Pacific skies. Back to the
United States went an urgent
plea for help.

Engineers went to work and
guickly came out with the an-
swer—a gun compartment to be
built into the tail of the sky
giants, But time was Hying, and
more bombers were being shot
down; there was no time to wait
until manufacturing plants could
ke re-tooled. With that in mind,
Army Air Forces sped the de-
cision to the theater—the bomh-
ers must be modified right in the
field. And the next time the Zero
pilots came zooming to the kill
they were met by a deadly hlast
from the “stinger” in the tail of
each bomber,

Today such modifications rare-
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THEY MAKE TOMORROW'S
) PLANES TODAY -

T Workers at Tucson modification
eenter convert the Liberator used
as Prime Minister Churchill's
persenal plone inte a transper

Until modification plonts placed
a tail gun (below) in B-17, Japs
hod o vulnerable spot for ottock



as Boeing's B-17 or Con-
solidated Vultee's B-24
and its transport proto-
type, the C-87,
Modifications on Con-
solidated aireraft are
accomplished at a large
center located at Tueson,
Arizona, new planes be-
ing flown directly from
the Consolidated plant at

To the front turret of the B=17
{left} @ chin was odded to pro-
vide more sting [below)

U, 8. Army Alr Porce photos

Iy need to be accomplished in the feld, It's
true that some changes are effected by me-
chanics in the various theaters, but major
alterations are made at modification cen-
ters — huge engineering-manufacturing
plants to which most new aircraft and
many old ones are sent to be prepared for
action in a particular area, such as the des-
ert, or the Arctic or the tropics.

There are a number of these modification
centers in the United States. In general,
oach will be assigned the job of modifying
a certain type of aireraft, such as fighters,
or a certain manufacturer's product, such

San Diego to Tucson for the necessary
changes before going in any theater.

This case history illustrates how this
system operates:

Two engines were dead and half of the
tail section appeared to be shot away as
the big bomber rolled to a stop on a field
far from America's shores. Hurriedly the
crew reported and a few hours later, cer-
tain portions of their report were handed
to officers of the Special Projects Branch of
the Materiel Center, Wright Field, Ohio.
And these officers wasted no time in study-
ing the report, which recommended certain
changes in the B-24, suggestions which re-
sulted from that last mission.

Less than a week later, some of the
changes requested—incidentally by this air
crew in North Africa—were being incor-
porated into new B-24 Liberators on the
modification center at Tucson. Quick
change artists, these boys at Tuecson, and
similar centers, for they must meet the ever

On the Tucson plont's “zipper line” workers fit de-icor
beots on the leading edges of wings and stabilizers
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and swiftly changing prob-
lems of the war. Shifts in
enemy tactics must be met
by immediate changes in Un-
cle Sam's equipment, without
upsetting the flow of air-
planes off the assembly line
at the manufacturer's plants.

Instead of being just a
place where aireraft may be
prepared to fly in a certain
area, the modification center
is the means of avoiding the
“freezing” of designs which
volume production usually
requires. This flexibilitv.
permitting changes and addi-
lions to be made on today's
airplane, rather than on a
drawing board of next year's
model, eflen results in a sav-
ing of lives, and certainly in-
creases the fighting ability of
the eguipment.

Two types of cperalions are performed
en aireraft at the Tueson center; first, al-
terations required to fit an airplane special-
ly for the climatic and other conditions in
which it will be cperated, comprising some
twenty-five percent of the center’'s work;
and second, modifications required by the
Army Air Forces and usually involving
changes for improvement of the plane's
defense or offense, comprising the other 75
percent of the plant’s operations. The sec-
ond class of modifications may be accom-
plisked at Tucson for a few days or a few
months, depending upon the time required
by the Consolidated factory to adjust its
assembly line procedure to permit the new
change in design to be incorporated in the
aircraft when first assembled.

Factory assembly lines never can take
care of changes necessary for planes going
to cerlain areas. The factory produces air-
craft that may go to frozen
Alaska, torrid Africa or the
steaming tropics; operating
conditions are different in
each place. So the Tucson
cenier must make charnges.

Liberators bound for the
Arctic are given special win-
terization treatment — car-
buretor heat controls, addi-
tional cabin heating, de-icing
facilities and similar changes.
Similarly, B-24s to be used
in the desert areas receive
attention that will permit the
most efficient operation there,
For instance, some parts of

Armorers ol modification center must
koep 50-culiber guns in fighting trim
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Plexiglas sections fer turrets are formed by being heat-bent owver
chiseled-out wooden forms above. Form at left will cover nose turret

the big bombers must be protected from
the abrasive-like sand; special air cleaners
are installed to sift out dust and keep it out
of electrical and hydraulic equipment; spe-
cial paint jobs make the bomber blend with
its desert surroundings.

The Tucson plant’s biggest job, preparing
tomorow's planes today, gives the Axis
some of its biggest headaches., Just imagine
the surprise of the first Japanese pilot who
swooped up beneath the Liberator to at-
tack what had been its unprotected belly
and was met by crackling machine guns
mounted in a ball turret that popped out
in his face!

That turret came into being as the result
of reports, telling of sueccessful attacks by
enemy aircraft on the undersides of Lib-
erators, reaching Wright Field. There offi-
cers studied the problem day and night
until they decided that a turret should be




were made at Tueson thus avoid-
ing the delay that would have
resulted [rom re-tooling and re-
arrangement of work routine at
the factory.

Of course |:.":|-='|*t|l|r'z‘:-c at the
modification center were not in
accord with the customs and
practices of engineering because
operations began with nothin
except layouts and sketches. [t
was a case of “guick and dirty
||l-lJiI|_5:.I g'.r'.|! -"|I;J'-::|. '|II,.;:'!'5:','| 1=

gineering at the start. But these

methods were [ast and scores of
Liberators equipped with the tur-
rets reached the combat area sev-
eral weeks earlier than they
would have if it
gary to wait for the ftactory to get
get and come into production.

As fast as Consolidated bomb-
ers and transports are ferried
from San Diego to the Tucson
center, the Y- are g‘l.l:h'll by trac-

had been neces-

Preparing a life raft “tub" in Tucson modificotion center's sub-
assembly department. Plont recdies plones for porticulor arsas

provided. Because the Liberator is so0 low  tor from theilk landing point to places on
to ground when it lands, the turret had to  the modification lines, some six in number
be retractable into the bomber, Sperry de-  All these lines go through the center’s three
al turret, but it could 700-foot hangars. Two of these hangars
iediately on the assem-  have lines which are called “zipper lines.”
h}.‘. line at Consolidated. > to the many On the zipper line, the planes are stag-
changes necessary. So the first installations gered so that the wing of one passes a few

Vi |--['n-e! the origi
not be installed im

Typical installation of o hydraulically
aperated nose turret, now standard
-t #quipment on Liberaotors. It was ex-

ot perimentally instolled first ot Tucson
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feet behind the empennage (tail assembly)
of another. Each of the twelve stations on
a line are manner by a erew chief and three
assistants, each on a specialized job.

Virtually every job is of such a rush na-
ture that the modification engineers have
no time to prepare special tools and dies;
as a result, fabrication workers necessarily
become resourceful and werk fast.

For example, installation of life rafts
may be desirable. Stock for them-may be
cut with tin snips and hand-formed over
maple blocks: then the holes cut in the
upper part of the fuselage for the raft hous-

Flyers at left odmire B-17's tail machine
gun. Below, o Flying Fortress model whose
design ond squipment profited from modi-
fications made after experiences in combat

-ings. Uovers then will be fashioned and

automatic release mechanism devised.

Small parts frequently are produced on
small benches and tool room lathes, al-
though a 60-ton hydraulic press also is
among the center's equipment. In spite of
all the tools at the Tueson plant, the work-
ers there are proudest of such achieve-
ments as that of a man who devised a burr-
ing tool out of a dime store knife sharpener.

The modification engineer must be al-
most as resourceful as the mechanic at
some isolated air base, and he usually is,
for the job is done, and done well.

This is one of the early B-17 moadels which later underwent changes at medification centers rather than await
the re-tecling of manufacturing plants. Thus they could be rushed bock inte combat zones much mere quickly




cut or the thickness of a single page. The
tool is handy for cutting stencils, clipping
magazines, trimming photographs, and is
alsb used by printers. When the "“turtle”
blade is withdrawn into the plastic “shell,”
the knife can be carried clipped to a pocket

like a pencil
o/e/

Army Does Qutdoor Cookiag

In Asbestos Container

United States army flyers and medical
corps men carry a collapsible container
made of lightweight, seamless asbestos fab-
ric coated with synthetic rubber for emer-

‘\genw use., The bag can be hung from a

Lever-Type Clamp of Wood
Has Wide Capacity Range
Using a single action leverage p!'inf‘i'plr .
of operation, a clamp made entirely ofy B8
wood provides a quick and secure clamp- |
ing action. Parts to be {:larnped are merely \S
inserted between the “jaws” the shrimq 3
arm moved up into position, and the hinged
lever flipped down. The clamp weighs only "E
12 ounces and has a capacity ranging from- t .
s to 11 inches. Its greater capacity and " #65
versatility eliminates the need for several
types of clamps for different capali?ltmw Jh
.-*‘. Ry

Withdraws Into the Handle \
By turning a knob on the tip of a pencil- "§
shaped handle, the two-edged blade of a™, 88

cut-out knife is withdrawn into the handle.. § " J
The sharp blade can be extended for a deep = 5885

makesh#t tripod over an open fire to serve
for cooking purposes or for sterilizing op-
. erating instruments. After the war it is
expected to be ideal camping equipment.
— o/e/
Fast-Drying Concrete Cuts Cost

Of Prefabricated Houses

Concrete has become a low-cost mate-
rial for prefabricated houses as a result of
the quick-drying treatment perfected by
Grosvenor Atterbury, director of research
Tor the Yale University %t of ar-
chltec_ty_r_l;._ln the new me the forms

“imust Temain in the molds only a fraction
of the time required formerly, when slow-
hardening in expensive molds necessitat-
ed a large investment for plant and equip-
ment. The ensuing greatly increased out-
put of the plants is said to reduce substan-
tially the cost of the finished home,

POPULAR MECHANICS
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Seaplane Can Alight
On Land and Snow

Pontoon gear with wheels or
skids has been devised to permit
seaplanes to alight on water, land
or snow, One set of floats, used by
medium size planes, has wheels
which are electrically retracted
and lowered by two switches, one

kA

for the two bow wheels and one for the
two main wheels. Main wheels retract into
wells located aft of the step. Both main and
bow wheels are equipped with hydraulic
shock absorbers and with water rudders
which are hooked to the air rudder controls
by cables. The metal floats can be landed

Lightweight *Tank Buster” Shoots Bombs That Pierce 4-Inch An';mr

Light enough to be carried by infantry-
men and yet powerful enough to knock out
enemy tanks and pillboxes, the “Piat”
(projector infantry anti-tank), a British

JULY, 1944
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on ‘snow or water. Smaller floats for the
light plane, instead of retractable how
wheels, have nonretractable bow skids
supported by shock absorbers and fitted
with nonabrasive shoes. The skids are so
designed that they follow the unevenness
of the ground and do not “dig in™ the water.

weapon, does a job similar to that of the
American bazooka gun. The Piat weighs
33 pounds, less than the old anti-tank rifle,
and can be put into operation in a few sec-
onds., It fires a 2% pound bomb
which can pierce four-inch armor
plate. A spring mechanism insures
go light a recoil that the Piat can
be fired from the shoulder. Infan-
trymen using it in that fashion,
with the fore part of the weapon
rested, have been trained to hit a
moving tank at a range of 100
yards. It has proved effective at
destroying machine gun nests up
to 350 vards. The bomb explodes
on impacet, the propellent force be-
ing derived from the explosion of
a cartridge in the tail assembly.

Tl




Silver owned by U, 5. Treosury Depariment of West Point depos-
itary being releosed for war vse on leose-lond bath. Below,
silver is in the emulsion on mofion picture film, which army
technicion is shown splicing in a Signal Corps editing room

Corps photo

l“{'}i{ thousands of yvears second
only to gold among the pre-
cious metals of the world, prized
as a measure of wealth and a
medium of exchange, silver to-
day is doubly precious for a new
and vastly different reason. It is
I]r_‘],pi“ﬁ{ win the war in the na-
tion's factories and wherever
battles are being fought.
Industrial uses of silver, now
primarily in war production,
have multiplied and expanded
so rapidly that industrial con-
sumption has doubled twice in
the short span of four years.

Even the doors of the 1. S.
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Women learn to broze silver
in an oireraft consiruction
closs ot wvocotional school

Treasury's silver stronghold at West
Point have been thrown open, fig-
uratively, to industry, and thousands
of tons of the white metal have heen
loaned to manufacturers for non-
consuming purposes.

So valuable and vital has silver be-
come as a war material, that there are
few war industries which do not use
it in one way or another, either as a
substitute for copper, tin or other
strategic metals, or because of its own
inherent and exclusive advantages.
Even as Pizarro, conqueror of Peru,
once shod his horses with silver in an
emergency, the United States and its
allies have turned to silver to solve
countless war production problems,
and with outstanding success.

In 1943, something like 170,000,000
ounces of silver went into industrial
use, and of this only around 10,000,-
000 ounces were used in the arts field,
including silverware, jewelry and
other nonessential products where
use is curtailed. In round figures, in-
dustrial consumption in 1942 was
120,000,000 ounces; in 1941, 80,000,000
ounces, and in 1940, only 40 million
OUneces,

But despite this rapid increase, and
with the United States alone using
practically as much silver as now is
being produced in the entire Western
hemisphere, the government found
it advisable to place enormous quan-
tities of Treasury silver at the dis-
posal of industry.
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Easiman Kodak photo i;h £ﬁ
Rells of 35 mm. motion picture film are stacked and rauufi ;
Below, rolling o wide sheet ¥, L1

for shipment to army units. _
of sterling silver ot Hondy & Hormon plant, world's larg- M 1

est. Industrial use of silver has doubled twice in four years




Wegtern Electric photo
Adjusting relays [in which large guontities of
silver ore used) in Navy telephone switchboard

In West Point vaults comparable to
“ Uncle Sam's gold fortress at Fort Knox,
Ky., are well over three billion ounces of
gilver.: Part of this is required to back
United States currency, and the remain-
der is known as “free silver,” now avail-
able for industrial use through the De-
fense Plant Corporation éor held for sale
at 7111 cents an ounce, the fixed price
for domestically mined silver.

Of the first billion ounces (34,460 short

tons) of this “free silver” released, about

19,000 shart tons were cértified for indus-
trial allocation within a year. On the loan
basis, all of this Treasury-owned silver
must be remelted and returned in its orig-
inal bar form after the war. Thus, it can-
not be alloyed, and is used principally in
bus bars (primary electrieal conductors),
wire strip for transformers and experi-
mental cable for overhead power trans-
mission lines, In most cases, this silver re-
places scarce copper. The big bus bars,
which are cast or rolled but never drilled
or sawed, are used in war plants and are
kept under guard, although weight plus
high voltage usually preclude theft.

Even a hasty review of wartime uses of
silver makes it easy to understand why
such huge quantities of the white metal
are needed. Approximately one pound of
silver originally is required for each air-
plane engine bearing. Some is reclaimed
for reuse after manufacturing processes are

Above, o Gorhom croftsmon modeling silverware.
Left, General Electric used silvered gloss instead of
aluminum for reflectors, soving 560,000 pounds of
aluminum in the monufocture of lighting equipment

complete, but the net total finally used is
around one-third of a pound per bearing.

So successful has been the use of silver
in plane engines that many tank engines
now have silver-alloyed bearings and even
the small bearings in high-speed super-
chargers contain silver. No other metal
has been found that is so effective in high
horsepower power plants.

The Army and Navy ordnance depart-
ments are among the largest users of silver,
Much of it goes into brazing alloys used in
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the fabrication of shells of all types includ-
ing those used in chemical warfare. The
Navy now uses silver brazed connections
for its non-ferrous piping in ships.

One of the nation's largest makers of
electrical equipment reports that almost
every motor, generator, transformer or
other piece of apparatus made for the war
has silver in its construction. Despite the
cost of using silver, the advantages in eur-
rent-carrying contacts result in an im-
provement in quality sufficient to justify
its use, and silver brazing alloys are mak-
ing joints by the million on a competitive
basis with other joining methods. These
alloys are used widely in airplane con-
struction, in the making of electrical equip-
meni and in fabricating large copper pip-
ing for marine uses. The saving of more
than 50 percent is ellected, in no small
measure, by the use of increased silver
content in alloys,

Brazing alloys, developed to a high de-
gree of perfection through the use of silver,
account for a large preportion of the war-
time consumption of the precious metal
According to General Electric, one type of
brazing alloy, widely used before the war,
was composed mainly of copper, the re-
mainder being silver and phosphorus. Now,
alloys with copper content as low as 16 per-
cent are in gengral use. A typical alloy
consists of 50 percent silver, 16 percent
zing, 18 percent cadmium and only 16 per-
cent copper.

Before the war the electric household ré-
frigerator industry was a leader in using
silver brazing, and was the largest indus-
trial consumer. No soft solders were used
on connecting lines because early use of
ithese matervials led to the production of
considerable equipment which developed
defects in that the solder failed in service,
resulting in gas leaks. To prevent troubles
from such causes most states now reguire
silver brazed connections,

Not only does silver excel copper as a
conductor of electricity, but it has many
nutstanding physical and chemical proper-
ties, one of which is a heat conductivily
higher than any other metal. Some of the
other advantages of silver in industrial use
are explained by Robert H. Leach, vice-
president of Handy and Harman, largest
silver plant in the world, at Bridgeport,
Conn., who says: )

“The photographic industry has become
a large consumer of silver; millions of
ounces are used each vear. The silver is
converted into silver nitrate and as this
has to be of a high degree of purity its pro-
duction is confined to large companies
which manufacture photographic equip-
ment and supplies or to chemieal companies

Confinued to page 148
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Portable Film-Carrying Case

/32
i

Instead of stacking books on a chair
every time home movies are to be shown,
amateur operators can convert a portable
carrying and storage film case into a pro-
jector stand. Closed, the case is 121 by
2414 by 7T inches; when opened out, it
stands 42 inches high with a platform 1214
by 24'% inches suitable for any size pro-
jector or as a speaker’s rostrum.

o /b
Insulating Wall in Radiator Niche

Saves Seven Percent of Fuel

By placing insulation behind radiators
recessed into the outside walls of modern
homes, as much as seven percent of the
winter fuel can be saved, tests by Univer-
sity of Illinois engineers reveal. The tests,
made In a typical brick veneer small home,
showed that heat loss for each square foot
of recess equals as much as t of 16
square feet of the insulated wall. The tests
were made by installing in each radiator
recess 1-inch rigid insulation with alumi-
num foil reflective surface.
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“Weighing in

DD more lightness” will be the watch-

manil
Ev
motives e scrutin
wh job it iz to find and r

ounce or ton of unneeded he:

o new twin-engine airplane at the foclory on Fairbonks-Morse suspension scoles

a vehicle im-

own fuel costs,
g ability.

||'|1..1t1 d that if one Tw..m-l re-

n th weight of a medium-sized

t airplane, its payload

d Ln.f 2,000 during its

lr th|= se of rail-

l:]u-._]m., 1hr

deadweight of

weight rrf an Hrdilmn freight car
per THlL‘.-. a saving r\f up to *-l: for

Fing cu]':.i::ltu_'-:'-:
s, yvet will require
rengines. That means more
=r gallon :nf fuel

» 1E|1. 1--Tti'ut for decades
but not until the war made air-
plane poundage a deadly serious

Tweo small londing wheels on the Constel-
lotion weigh less than one large wheel
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“matter did weight engineering become
a formal art. Every pound that is saved
in building a military airplane may
then be used in providing more armor,
more bullets for its machine guns, or
for greater bomb or fuel load.

Today at Lockheed Aireraft Corpor-
afion as at other large aireraft factories
a staff of special industrial dieticians
watches over each new design to chisel
off superfluous aveirdupeis without
1‘t1ducin*f the plane's fight ability.
Much of the engineering knowledge
gained in aviation may be applied to
other kinds of transportation, and the
Society of Aeronautical Weight Engi-
neers is making its findings available
to all industry.

At Lockheed, L. R. Hackney and his
staff work hand in hand with the de-

This 15-foot section of "barrel” fuselage of Constellation
[obove) weoighs pnly 50 pounds more than the workman

Two aircraft radio mosts of mognesium on scales af lef
vl:-;u:-c|.|;l|5|I balance a 1ingfu idunli:hh mait af heavier u“trr

The triple tail of the Constellation provides moximum
stability and control with the minimum structural waight
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Weight enginsers must detormine o londplane’s "woter
line™ and length of time it will stay afloat, and spocity
location and size of flolation bogs corried for emer-
gency. Below, P-38's four maochine guns and 20 mm
cannon present a problem of weight concentrated in nose

[}
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sign and stress departments, for &~
decision that affects weight also
bears on the plane’s center of grav-
ity, its strength, and its performance.
Sometimes the engineers can re-
design part of a structure to save
poundage, sometimes they can sub-
stitute a lightweight metal or plastic
for a heavier material. Sometimes,
however, they deliberately select
the heavier of two materials in cases
where it proves to be really the
lighter when installed in the plane.
An aircraft part that is made of
stainless steel is much heavier than
its duplicate in aluminum, for in-
stance, yvet in some applications it
may add the least to the plane’s
empty weight, since less steel may
be needed to carry the required load.

The same sense applies to equip-
ment. Of two eleetric motors that
can perform the same work, the
heavier may be selected if it uses
less current than does the other. The
smaller conductors required for the
reduced current may cut down the
weight of the whole installation.

The importance of such details is
illustrated by the big four-engined
Lockheed “Constellation.” Hackney
and his staff were able to reduce its
weight by 3,000 pounds under the
original estimate of its tonnage. In
effect that amount was added to the
airplane's earrying capacity. Thus
in a passenger transport version of
the “Constellation” one and a half
extra tons of cargo weight will be
available,

In spite of the accomplishments of
the weight engineers, airplanes to-
day don't carry as high a percentage
of useful load as they did in the past.
In 1929 a tri-motored Fokker could
lift a useful load amounting to 40.5
percent of its gross weight, as against
the approximate 36 percent useful
Inad of a modern transport. This loss
in payload efficiency is partly be-
cause modern aireraft are of sturdier
consiruction and partly because a
great deal of equipment that adds to
safety and comfort is now being car-
ried. The old Fokker carried 75
pounds of radio equipment; the radio
gear on a modern airplane weighs
some 500 pounds. In all, about 220
pounds of safety and comfort equip-
ment per passenger are carried by
a modern transport.

Empty or loaded, an airplane's
center of gravity and its balance are
vitally important. The control of
these factors is a part of weight en-
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gineering. Recently a fly-
ing boat in a squadron
crossing an ocean was un-
able to keep up with its
companions although all
the planes were operating
at the same engine settings,
The pilot of the lagging
plane saw that his trim tabs
indicated nose heaviness.
He shifted some of his car-
go to the rear, That allowed
him to" fly with the tabs
neutral and at once the fly-
ing hoat picked up speed.
Recently, too, a cargo plane
loaded for a trip abroad
lurched into the air on the

e-“:‘r

takeoff, flew crazily, and
changed altitude unpre-
dictably. The experienced
pilot had his hands full in
returning safely to the
field. Under the supervi-
sion of an expert the cargo
wag reloaded to provide a
correct center of gravity

Samples of stuffing for aircraft
soats weigh alike; the larger
one consists of hair and lotex,
the smaller one is foam rubber

JULY, 1944

Mew lightweight railread tor is suspended by pedestal coil
springs. At left, set of diols responding to mockup of the
hydraulic system of a plane are studied by weight enginsers

and when the plane took off again it lew smoothly.

The meticulous balance required in an airplane
is not so necessary in a wvehicle that has four
wheels on the road, but lack of correct balance
explains in part the poor handling characteristics
that drivers of some cars have complained of in
the past. The light cars of the future, engineers
predict, will be improved because of the new un-
derstanding of centers of gravity and balance that
has been acquired in aviation.

In the commercial truck and bus field, light-
weight aluminum or magnesium bodies promise
to cut down gross weight and allow wvehicles to
carry the same payloads at reduced fuel expense.
Torsion bar suspension, first tried out in the Unit-
ed States by race car drivers, is receiving attention
in the truck and bus fields because of its weight-
reduction possibilities. A torsion bar, one end

Continved to page 154
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HIGH FLYING

Guording the lives of U. 5. flyers who fight in the substrate-
sphere seven and eight miles obove the earth, are high alti-

™ tude engineers who work in 75-balow-1ero chambers simulating ;
e altitude of 40,000 feet. Abowve, engineer checks oction of o ‘
X ¥ Sperry gyro-pilot. Right, exercising protects cgoinst “bends” s

ol . i
-~

LAete

Refrigerating machinery and pumps dwarf “strate” tonk in
Sperry loboratory. Below, cbierver in ssaled lock con open
door quickly if anything goes wrong “upstoirs.” Bolow
at right, noval officer guestioning test crew inside fank
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Bombs on Fighter Plant Felt Quickest at Front

When an assembly plant for fighter planes is
bombed, the effect is felt on the front line in two
weeks, If raw materials are blasted, it takes 10 to
25 weeks before the enemy's fighter squadrons feel
the shock. A chart made from statistics supplied RAW MATERIALS
to the Secretary of War by the commanding general 10.25 WEEKS
of the Army Air Foyces also shows that the bomb-
ing of plants producing unfinished parts for fighter
craft is felt on the front lines in five to 10 weeks,
Plants that build such planes, vital for the defense
of Fortress Europe, have long been a favorite target
of American and British bomber crews. 1

o ¥4

Stapling Pliers With Magazine Feed
Join Strips of Wire Netting in Jiffy

dave

Magazine-fed
pliers, which held
60 to 70 ring staples
in one loading, are

3
= ) used to speed the ::ERE:‘.{SEMO
jolning of strips of -
wire netting and e | Rl o)
fence wires. The "'é il
two-pound pliers |- ‘s =
L} e are operated like | =
N, ¥ those used to set [ = m
1 rings in hogs’ noses. | "+, _
> & Magazine-feeding o
L\ S saves time by elim-
:F} inating the hand-
&-r\_. - _ _ placing of every
A\ S ' ring. Pressure on EMGINE OR
R, ) : the handles of the - AIRFRAME
tool locks the rings ATE,
\,‘ with a quarter-inch
s overlap which holds
o e, Wk - them securely in
L:-:ﬁi’i W place.
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Coast Guard Asks “Impossible’” Stunts

Of Its Helicopter Pilot Students

After 25 hours of flight training, a helicopter pilot
student is required to put his machine through a
series of “impossible” stunts, Lt. Comdr. F. A.
Erickson writes in the United States Coast Guard
magazine. He must (1) Take off sidewise and climb
at a 45-degree angle; come down the same way but
stop and hover before setting the ship down; (2)
take off backward and fly tail-first; at 25 or 50 feet
altitude, while continuing flight in same direction,
swing tail around and go on nose first; (3) from 200
feet altitude make 60 degree glide and land on
marked area approximately 20 feet on a side; and
(4) fly around the boundary of a square, stopping
in the air at each corner, without deviating more
than one foot, vertically or horizontally, from true
flight line. Comdr. Erickson said the training is
preparing pilots for the Coast Guard's peacetime
uses of helicopters in rescue and ferrying worlk.”
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Native laber helps fill gose-
line truck close by airfield
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By Wﬁyne Whittaker

ROM the crude loud speaker of the
radio perched on a packing crate in the
center of the Eambm hut came weird whis-
tles and scratches. Eight pairs of ears be-
longing to the American flyers reclining
behind mosquito nets on four double-deck
bunks, one against each wall, were cocked
toward the speaker., Alongside the two
barrack bags, rifles, steel helmets and gas
masks beside each bunk hung the flyers'
jackets bearing the insignia of the India-
China Wing of the Air Transport
mand. The only light in the hut was from
tern suspended from a pole under the
thatched roof.

82

Soon a singsong voice from.,
Tokyo came through the”
seratches on the radio:

"Yesterday Imperial Jap-
anese bombers in great foree
from advanced base Myit-
kyina in North Burma . . .
{scratch, squeak) . . . thou-
sands of tons explosives on
R American airfields in Assam
: . . » American cargo planes
all burn .-, . China Wing of
Air Transport Command wiped out . . .
smoking ruin.”

The guffaws of the men who fly the most
dangerous air route in the world spread
from hut to hut, from airfield to airfield in
the network of bases in Assam, northeast
corner of India between Tibet and Burma.

Tojo was always good for a laugh. The
truth was that Jap bombers had dropped
a few “eggs” on an airstrip yesterday and
destroyed several eargo planes, but that
was about the extent of the damage, And
today—here was the joker—the command-
er of the “Hump” sector had sent out the
largest tonnage of supplies that had ever
been flown in a single day from India into
China.

The amount of tonnage that went over
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Air route from Assam 1o
Kunming passes over the
Burma “Hump” where
peaks are hidden in fog

the Hump that day is a seeret,
just as it is every other day.
But it can be revealed that the
number of planes leaving the
airfields of Assam daily for
China is greater than the
flights that come and go at La
Guardia Field. The India-
China Wing today is the big-
gest single #ir transport oper-
ation in aviation history and
its monthly tonnage of mili-
tary supplies is greater than
was ever carried by trucks
over the old Burma Road.
Since the fall of Rangoon in
March, 1942, and the closing
of the Burma Road, this air
line has been the only supply
route to Maj. Gen. Claire L.
Chennault’s 14th Air Force in
China and the armies of Gen-
eralissimo Chiang Kai-shek.
Critical eargo flown over the
line includes aviation gaso-
line, ammunition, bombhbs,
jeeps, trucks, artillery, small
arms, airplane motors, spare
parts, food and clothing. Ev-
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Loading ingots of tin on @ Curtiss €-46 at Chinese base for the
return trip to India. Below, eir view of Burma Road held by Japs



ery gallon of gasoline de-
livered costs about $20,
and it takes three plane
loads of fuel to put one
heavy American bomber
into the air for one raid
on Jap positions.

The Hump route from
Assam to Yunnan is 500
miles long, and veteran
flyers say that every mile
is a gamble with death.
It gets its name from the
subsidiary ranges of the
Himalaya Mountains that
extend into Burma,
jagged snow-capped little
brothers of Mount Ever-
est that protrude into the
clouds and mist at 18,000
feet.

Between the peaks are
valleys of lush jungle and
Matives erecting basha of cane stropped to bomboo poles to house Yanks tr’Eilt:hErﬂL'IS air currents

which cause a plane to
IF drop a couple of thousand
feet in a minute.

In the socalled winter
months, the Assam low-
lands are covered with
fog through which the
planes must find their
way down. During the
monsoon season, from
March to October, there
is a steady downpour of
rain, and the “ceiling”
during this period is sel-
dom higher than 3,000
feet. Icing starts at 15,000

Water buffaloes help surface parking area near airstrip by pulling crude feet. PI&EES Hﬂﬁﬁ'im&s
roller. Below, Chinese mechanics rebuilding C-46 at open air “factory” have to fly as high as
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Wing of C-87 shades laborers
at lunch. Right, red ball is
run up poele as qir warning

30,000 feet to get over the
“weather.,” Clear weath-
er is a hazard, too, for the
big unarmed transports
are then more easily spot-
ted by the Japs. And to
further complicate the
pilots’ problems, the
mountains deflect radio
beams dozens of miles.

This deflection of
beams and an accompa-
nying gale resulted in an
unscheduled wvisit to
“Shangri-La"” by one of
the erews. Their C-87
(converted B-24 Libera-
tor) flew in snow and
darkness for hours after
lasing radio contact with
the base. When there was
no gas left, the crew of
five men bailed out and
found themselves on a
snowy peak in the for-
bidden land of Tibet.
Flight Officer Harold J.
MeCallum later reported
they were so close to the
mountain when they left
the plane that the para-
chutes barely had time to
open.

Three of the men land-

Filling rice bags te drop on
remote stations in the hills

JULY, 1944

ed near enocugh to find
each other by shouting
above the whine of the
blizzard. At daybreak,
they were joined by the
fourth member of the
crew. The filth man spent
three nights alone. He
lived on chocolate bars
and quenched his thirst
with snow.

Natives led the pilots to
a village where an Eng-
lish-speaking Bhutanese
monk lived, He housed
them in his mud hut and
contacted the Tibetan



]
ot
foreign minister who sent out a party to
bring the flyers to the holy city of Lhasa.
The minister arranged for a party to take
the flyers by horseback to India. It took
weeks to make the trip along narrow trails
that wound among 25,000-foot peaks. After
a short rest, the crew was back on the job,

Many of the men who have to bail out
over the Hump, or sur-
vive a crash, find their
way back to India. When
a crew is in trouble, its
position is radiced back
to the base. A rescue
plane flies out, locates the
lost flyers and drops them
supplies by parachute. If
immediate medical aid is
needed, a flight surgeon
bails out.

Splattering mud ond woter,
o C-87 takes off for “Hump"
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Early morning scene—native livestock
sleeps under ships. Left, loading tin

Teamwork by crew members
of the India-China Wing is as
highly developed as it is on the
bombers that shuttle over Eu-
rope, according to Chaplain
(Major) John 5. Garrenton,
who recently returned after 22
months in Assam. Major Gar-
renton has flown over the
Hump 32 times. He tells how
the loyalty of one 17-year-old
radio operator, a corporal,
saved the life of his crew chief.

“The C=-46 in which they fAew
was attacked by Japs who sud-
denly dropped out of the
clouds,” he said. “A burst of gun fire swept
the cargo plane from nose to tail. The pilot
and co-pilot were killed. The left engine
was shot out and the right engine set on
fire. The plane plunged from 17,000 feet
in a mass of flame. Neither the young cor-
poral nor the crew chief 1:1:}1.11(13,v jump be-
cause they were pinned to the floor of the
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ship by some heavy cargo that
had broken loose.

“When the ship crashed in the jungle, it
burst open and the two men were thrown
clear. The corporal had only a few cuts
and bruises, but the erew chief had a bro-
ken back and ecould not move. Placing
water and food by the injured man, the
corporal- walked three days through the

U. S. Army’s “Brief Case” Gun

juntgle to find help. He returned with na-

tive stretcher bearers and helped carry his
chief to a village. There he sent up signals
until a rescue plane was sent with a doctor
who bailed out and remained with them
all the way to a hospital in India,”

Veterans of the Hump like to tell about
the “early days” of the wing which started
out with a few dilapidated DC-3"s “that no
respectable airline in the States would ever
let leave the ground.” That was in April,
1942,

The men operated from a single-strip
airfield constructed by native labor in what
had been a tea garden.

“That was some tea party,”
reminisced. “We loaded our own planes in
those days. Spare parts were as scarce as

-

mechanics. Delicate equipment that goes -

back to the factory in the States was ripped
apart and repaired on the line. Sometimes
a line chief would work 72 hours at a
stretch.”

An old radio was rigged up and made to
serve as a communications center. There
was a shortage of oxygen masks., The old
DC-3's were not built for high altitude op-

erations, but that didn't stop them. The -
pilots did their ewn navigating with 20-

Fe

vear-old maps and an “array” of instru- .
ments that consisted of one compass. Be- |
fore the planes could take off, water buf-
faloes and curious natives had to be chased |
off the field.

fdugging the clouds to avoid Jap planes,
flying down valleys to get around lofty
peaks they eouldn’t fly over, fighting un-
predictable air currents, ice or fog, this
band of men kept a trickle of supplies flow-
ing into China during the dark months of
1942. Late that year the Hump route was
turned over to the Air Transport Com-
mand and things began to hum,

In February, 1943, 2,600 tons of supplies
were flown into China. More pilots and
better planes were added to the line, in-
cluding a new Curtiss Commando (C-46),
The Commando can carry three jeeps or
an equivalent weight of artillery. Then
came the freight-carrving Liberators with
their 10-ton carge capacities. Last fall,
regular night flving was inaugurated,

Airfield after airfield was hastily con-
structed. Before the outside world knew
what was happening, northeastern Assam

Continued to page 156
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Is Quick-Firing Weapon _ %

Small but deadly, the United States
Army’s new “brief case” machine gun is a

- compact weapon the Yankee soldier can

sling into position quickly. The .45-caliber
weapon, which is sighted from the shoul-

* der, fires as rapidly as the trigger is press&d

and pops its spent shells into the air.

Compressed Air Fed Into Mask
Guards Welders From Fumes

Protection against illness caused by
fumes, a hazard faced constantly by weld-
ers, is a feature of a new mask worn at the
‘Pullman-Standard Car Mfg. Co., in Chi-

rago. A small hose is attached to a com-
" /pressed air unit which fits inside the hood
" and directs the spray of air about nose and
mouth. This prevents sweating and soiling
of the ryes and stops fumes from being
drawn into the welder's lungs.
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w Spring Clips for Flexible Tubing trial in_speugo?fs, the n_ptif:a'l im{?:stry has
. - Stop Vibration and Chafing devised a set of magnifying lenses which

are mounted on a band worn around the
head. The band ineludes a small extension
which permits the magnifiers to be pushed
up out of the line of vision when not in use,
thereby conserving valuable time. The set
can be worn comfortably over spectacles,
if necessary.

} e

e - | Flat Map Distortions Reduced
=) By Forming 20-Sided Solid
% Prof. Irving Fisher of Yale University
A \ has invented a world map to reduce the

distortions in flat maps. de up of 20 tri-
angles of equal size, it can be folded into
an icosahedron, a 20-sided solid resembling
N a globe. One advantage is that it is harder
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Flexible tubing and hose are held in: &8
place with fasteners consisting of a conical = =

spring ending in a clip. They absorb the % |
vibration by permitting the tube to move v
s in-all-directions, and provide for expansion Q-

without breaking the line. They are easily .
mounted with a screw at the base of the |
spring. At corners where tubes are bent
at right angles, the clips prevent chaﬁng.‘i-"

ﬂ i1

. —_ 229
"' Magnifying Glass on Headbam;
R Aids Laboratory Workers . .
e

. For the convenience of mediecal men,'f-.
A nurses, laboratory technicians, and indus-
']

L -
X @

to transfer a great circle route from a
globe to any flat projection than from an
icosahedron to Prof. Fisher's flat projec-
tion. Flattened out, the map can assume
many forms, including the grouping of the
land areas in which the war is now being
waged by using only six of the triangles.
i It is possible to arrange the map so it can
3 By LS be built up or flattened out merely by
T M “ I pulling a string. Needle and thread or slits
(%% and tongues can be used to keep the

icosahedron together.

f[You can obtain additional information
about products described in this magazine
by writing to the firms listed in the Where-
to-Buy-It index. Say You Saw It in Pop-
ular Mechanics.

POPULAR MECHANICS

,.;._,:_: Al :(:-".
~ 3
#

T
&

%
5



J'OR A FEW cents w orth

of material you can
make a novel refreshment
table that will be an orna-
ment to your living room
as well as a useful piece of
furniture. Made of light
wood glued together, it
may be carried easily about
the house in place of the
server generally used, and
will stand firmly on its four
legs. The tray is made of a
solid piece of 3-in. board
cut to the size shown in
Fig. 1. On this tray six
pieces of %a-in. stock are
glued to form a railing so
that beverage glasses will
not slip off,

The railing pieces are
fashioned to the overall di-
mensions shown in, Fig, 3.
Each end is cut at a 60-
degree angle, after which
the pattern is outlined
carefully as shown in the
light area. A piece of card-
board or tin can makes a
good pattern for outlining
the design, as illustrated in
Fig. 2, Before gluing the
sections to the tray board,
sandwich strips of blotting
paper between the railing

f—
\

N

=l
@@ | 6‘1’ £l
Charded and Berdram Brownold
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Handle prieces clamped

. HOLES IM
LMDERSIDE
TO TAKE
LEGS

and tray so that you can take them apart
when you are ready to cut the inner line
of the design on the railing sections. Now,
with the railing and tray glued together
over the blotting paper, cut the outer line
of the design with a jigsaw, band saw or
coping saw. Before separating the pieces,
however, be sure to mark all parts so that
later they may be reassembled in the same
positions, because no matter how carefully
you eut the design, there will be small dis-
crepancies which will show up if the pieces
are not replaced as they were when cut.

Sand off the blotting paper, cut the inner
line of design on the railing pieces and
round off the sharp edges with emery cloth
as shown in Fig. 4, so that the edges will
hold the finish paint or enamel. The pieces
are now ready to be glued back on the
tray. Another method that can be used
just as well is to cut out the inner line of
design on the railing sections, next glue
them permanently to the tray, and then
cut the outer line of design through both
railing and tray.

The handle consists of three strips glued
together in the jig illustrated in Fig. 5. As
soon as the glue dries, the handle may be
attached to the tray by wood pegs shown
in Fig. 6. These are turned to shape or
made by gluing pieces of 4-in. dowel into
buttons of ¥%-in. dowel drilled to receive
them. The legs are located on the tray bot-
tom by marking off four triangles with
sides 214 in. long pointing outward. Drill
a blind hole at the corners of each triangle
and glue in the leg dowels, as in Fig. 6. The
ends of the legs are lashed together with
linen fishline, Fig. 7, and then coated with
varnish.

The table may be left in natural finish
by sanding and wvarnishing, or painted to
match other furniture, Beautiful effects
may be achieved by antiquing the edges
of the railing or by shading them slightly
to set them off from the base color.

Cutting Velvet and Jersey Cloth
When Using a Pattern

When cutting velvet, jersey and similar
fabrics to a pattern for making garments,
avoid pinning the cloth and pattern togeth-
er. If this is done, the cloth may slip ahead
of the scissors when cutting it and cause
the cut piece to be of inaccurate shape.
Instead, fay paper weights or other small
objects on the pattern and material to keep
the pattern in place. Then mark the out-
line of the pattern on the cloth and cut the
latter to shape. This eliminates slipping of
the pattern. However, if the cloth is cut
doubled, the two thicknesses of cloth
should be pinned securely together.

—Gladys M. Burrell, Chicago.
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Lawns Trimmed Evenly by Simple, Fast Edger

1" SQUARES
= DRNLL

Trimming lowns ot uniform depth ond width is accem-
plished with this speedy edger featuring o spacing roller
turned from a mople block. The shaft is o piece of ook
er other straight-grained hardweed. First drill the balt
holes, then slit about twice sow-blode thickness. Ta pre-
vent splitting the shaft, insert upper balt befare attach-
ing filler plate. Steaming will make the tough wead
plioble. Cold-rolled steel or golvanized sheet of 085
gauge may be uvsed for the blade, which is filed to a
cutting edge.—J. 5. Sowyer and E. Drewitz, Woodside, L. 1.

Household Data Sheets Hidden Behind Sliding Picture

Daily radio programs and other house- tween two pieces of wood grooved and
hold data can be kept handy for easy ref- screwed to a second panel. This panel is
erence, yet hidden from view, by conceal-  screwed to a wall and should be of fir ply-
ing them behind a sliding picture. The wood or wallboard into which thumbtacks
picture is mounted on a panel of plywood can be pushed easily. Short dowels at the
or hard-pressed board, which slides be- four corners of the picture panel serve as
stops to prevent the panel from being
pushed too far to either side.

Ink Reservoir for Writing Pen

A pen will hold
an extra supply of
ink if a narrow,
pointed strip of
celluloid is slipped
under the nib and
held by friction in
the penholder. In
this position, the
strip forms a res-
ervoir to retain
the ink,

QA few drops of glycerin on a dried stamp
pad will help to restore its freshness.

== o
&
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Latch String Opens Flaps of Tent
And Holds Them Out of Way

PUT RING
OVER HOOK :
10 HOLD OPENN

Instead of propping or tying open the
flaps of your tent for convenience in pass-
ing in or out, stitch a couple of rings to the
sides, drive a screw eye in the pole, near
the ridge and a screw hook farther down.
Thread a doubled length of stout twine
through the screw eye, pass the ends
through the rings and tie these onto the
tent flaps by knotting them through the
lace eyes provided. A little experimenting
will indicate the proper length of the twine
and position of eve and hook. Release of
the looped twine permits the flaps to close,

Crochet Hook Opens Wrappers
Safely and Quickly

In offices where a number of wrapped
newspapers or magaziries must be opened
in a hurry, a crochet hook will serve the
purpose much better than a knife or razor
blade. The hook is used as shown to cut
the wrapper without damaging the con-
tents or endangering the user.

92

Foot-Pedaled Catamaran
Doubles as Sailboat

It's great fun to lie on the deck of this
homemade catamaran, slip your feet
into the toe-clips and paddle over the
lake or bay, steering vour course by the
forward rudder with no effort at all. The
pontoons, of 3-in. lumber, are joined
with nails—preferably galvanized—
driven about an inch apart, and are
caulked with strips of cotton binding-
tape laid in marine or casein glue, or
white lead. Plywood centerboards are
screwed on the inside of each pontoon.

The deck, made from the same mate-
rial as the pontoons, is supported by two
arched cross-members of 2-in. lumhber
cut as shown and half-lapped, glued and
bolted together and installed on the
pontoons with screws through the two
forward bulkheads. A brace running
under the deck reinforces it. A stiff
crosspiece supports the paddles a few
inches above deck level, and on this
plece the paddles are hinged. On the
drive stroke the paddles swing back
against the upper section to which the
canvas or leather toe-clips are attached,
and on the return, they swing free, drag-
ging across the surface of the water.

To use the catamaran as a sailboat,
the paddles are fastened out of the wa-
ter, the handgrips are removed from the
rudder and a tiller is substituted. The
skipper now faces in the other direction,
with the rudder at the stern. The mast,
tapering from 2 in. at the bottom to 1'a
in. at the top, is held in a step block on
the narrow part of the deck and braced
by wire stays made taut with turnbuck-
les. To furl the sail, the boom is swung
up and the sail wrapped around the
mast and tied. Several coats of paint
carefully applied eomplete the job and
give you a sea-worthy boat that can be
used for a diving platform, surf board
or craft for an outboard motor as well
as a foot-powered raft.

Easy Way to Clean Your Watch

If a watch needs cleaning because the
works have become gummed slightly, often
the job can be done without taking the
watch apart by applying a few drops of
carbon tetrachloride to the works. This
chemical is one of the best solvents known
for grease, which combines with dust to
cause the gummed condition. The solvent
is very volatile and will evaporate quickly.
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KICK-KATAMARAN
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Laft: Muesh dish cloths with poultry markers at-
tached to each corner moke convenient bags which
will not snag hose and will held a number of athar
small laundry iloms when hung out of the way en
a hook. Below: A potlate mosher of the type
shown will hold a recipe file card so that it can be
seen easily while in use, and alia keep it clean

Hemming or basting may be dona more easily and
quickly if the moterial on which you are working
it pinned 1o a pillow held on your lap, thus leav-
ing both hands free to wark. As much as 16 in.
of material can be basted without meving the pin

Below: A cleaning stick to E;F-ﬂf!': hard-ta-reach

places in pots and pans :?a’be made by pushing
a small wad of steel webl Into the end of @ mat-

al tube, the end gf-hich is Aattened fo hald it

SEWING

When waxed paper is umdm’iﬁ-lin[ng in cake tins,
the poper may be fi_'ljnd'l;:r placing it on o warmed
tin and uwsing agmother as o die fo force it inte place

FLATTEMED
TUBE

Left: If wooden garment hongers have :rn:kj;ﬂf.;i'w-
ars that might damage ceal linings or dreSsas, they
may be smoothed by a coat nfﬁéerﬂuil pelish

il
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PROBLE M/S/

Right: When hanging doors with bult hinges, in-
sert only the center screw in the port of the hinge
on the casing. Then, in fitting the hinges, a little
topping up or dawn will seat the hinge properly
and will make the pin fit witho Tnd!ng, after
which the rest of the screws fan be inzerted,
Below: Strips of odhesive 1 on the bar of a
towel rack prevent the towels from slipping off

Plecing a small washer under the locse end /
of o roll of friction tape will allow the end //
te be lifted easily, which is more convenient r

than turning under part of the end 4

Above: A useful end inexpensive knife
that will cut bread te “wafer” thinness
and alse §s good for cutting cake con be
made from a small, fine-tecthed hacksaw
blade which has been ground an the sides
to remove the set of the teeth. For a
hondle, two wooden blocks of the same ]
width os the blode are riveted to it.
Below: The mext time o stubbern bottle
cap refuses to come off, try removing 1t
with an ordinary nuteracker

The donger of baby's slipping on polished floors and
linoleum, due te the smooth scle: of its shoes, can
be lessened simply by sandpopering the soles, using
a very coorse grade of poper to roughen them
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Nails Pulled Out of Wood Trim
Without Marring Finish

-
0ld interior wood trim may be saved for
further use if the nail heads are pulled
through the board on the unfinished side.
In this way, the puity or filler used to hide
nail holes is not disturbed, or the finish
marred in any way.

Old Spectacle Case Used as Grip
On Handles of Shopping Bag

To provide a
I comfortable grip
= : for carrying a
shopping bag, one
housewife em-
ploys a discarded
metal spectacle
case. The case
may be left at-
tached to one of
the ropes so it is at

hand when needed.

SgEmaEnl
i SHOPPING BAG

Inverted Pan on Clothespin Legs
Makes Emergency Chick Shelter

When young
chicks are left in
an open pen and it
is possible that
they will not re-
turn to the brood-
er in case of a
sudden shower,
attach three or
four clothespins to
the edge of a tin
pan and invert it

96

to provide an emergency shelter. Being

" open on all sides the shelter offers no ob-

struction to the entry or exit of the chicks,
and they immediately learn to use it. Also,
one or two chicks making use of the shelter
may be seen by the others and thus be
induced to take advantage of it.

Emergency Stamp Pad

An old type-
writer ribbon
provides a good
substitute for a
rubber stamp pad
in an emergency.
Wrap several lay-
ers of the ribbon
around a heavy
piece of cardboard
cut to fit inside a small tin or cardboard
box. When the stamp no longer gives a
clear impression, the outer layer of ribbon
can be removed to expose the next layer.

Small-Gauge Wire Straightened
With Discarded Safety Razor

Fine wire that
has become
kinked ean be
straightened with
an old safety razor
of the type shown.,
Just grip one end
of the wire in a
vise, thread it
through the frame
of the razor as
shown, and then
pull the razor
along the wire.

Converting Three-Cell Flashlight
For Use With Two Cells

Anyone having 2-LELL BULE
a flashlight that
requires three or
more cells can ef-
fect a saving by
converting the
flashlight to oper-
ate on only two
cells. I did this by
substituting wood
plugs for all cells
over two and us-
ing a bulb suitable
for two cells in place of the larger one. The
plugs are turned to the shape and size of a
cell and have long fAat-head serews run-
ning through their centers as indicated to
complete the electrical circuit.

—0. A. Neumer, Jr., Lawrenceville, N. J.
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“Vest-Pocket” Summer House for Your Siesta

Containing many com-
forts of home, this cosy
little shaded arbor has a
couch with adjustable
back and shelves for
hooks, magazines, radio,
smoking eguipment, ete.
Since it is exposed to the
weather the year "round,

the arbor can be con-
structed of used lumber,
which will take on a mellow tone in pleas-
ing contrast to the foliage of climbing vines,
Four posts with the lower ends tarred or
creosoted, are set into the ground and the
structure built on them. The diamond-
pattern lattice on three sides serves as
bracing, and light battens are installed on
the top. Box shelves are built in the con-
ventional manner, and the adjustable back
of the couch is held in the desired position
by racks engaging with a stout dowel

_I | "3 squares |
: - 4]

Scrollsawed wood valances are nailed over
the lattice at the eaves and along the seat.
A pad for the couch can be made from
heavy cloth and then padded with cotton
or other suitable material. Quilting the pad
will keep the cotton from bunching.

Hammer Used as Aid in Wrapping Small Lacing Cord

When lashing down a finished splice or
line with waxed cord, use of a hammer
handle as shown improves the job and
makes the work easier. A V-noteh is cut
across the end of the handle to receive the
work, after which the lashing cord is fed
through a small hole drilled at a steep an-
gle near the notech. By bringing the cord
up and taking a turn or two around the
head of the hammer any desired degree of
tension can be applied.

Seeds Keep Well in Glass Jars

Store Hower and garden seeds in glass
jars to protect them from mice, and treat
them with a few drops of carbon disulphide
to prevent spoilage. The jars also make it
easy to labesfothe seed, giving the age and
type. Glass jars for seed storage will en-
able you to keep tomato and other seeds
for more than one season and help you to
accumulate a wide variety.
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How to use and care for an out- ""'-
board motor to give it long life ol

By C. E. Packer

\R_.TITH many outboard motor parts no longer avail-
able, unnecessary wear or damage to these little
power plants becomes more than a personal inconven-
ience. Many of the actions most harmful to a motor often
seem innocent enough. For example, a person who is
most careful with his motor when carrving it in a car,
may stand it on the tank and flywheel to be sure that it
is held firmly as in Fig. 3. In this position, any water in
the lower housing is likely to drain into the eylinder
where it may cause serious damage. Sometimes you see
a motor stored in a boat as in Fig. 2, The power unit being lower
than the propeller in this position, is in danger of cylinder rust,
piston corrosion, and wrist-pin injury. Of course, padding the
engine or tying it securely to prevent bouncing around is es-
sential, but keep the power unit higher than the propeller end.

One of the greatest single causes of trouble with an outboard
motor is carelessness in mixing the fuel and oil. Even those
who know better frequently trust to luck that vibration will

WO DONTS OM MOTOR “POSTURE"




blend the oil and the gasoline. If the gasoline
and oil are not mixed thoroughly, gasoline
alone may enter the motor and eause extreme-
ly rapid wear. 0Qil alone will make starting
impossible. Therefore, it is best to mix the
fuel in a clean container, such as the special
outboard fuel can seen in
Fig. 1. The small passages
through which the fuel
must travel are seen in Fig,
4, As the tiny strainer

screen shown on the pen-
cil in this photograph
handles the fuel and gil
for a 5-hp. motor, it is ap-
parent that a few table-
spoonfuls of either oil or
gasoline entering through
the gas lines or carbure-
tor bowl without being:
properly mixed may
cause serious results. As
a safety precaution, the drain plug and
sereen should be removed after every 10
to 20 hrs. of operation and cleaned of any
moisture or other foreign matter. If start-
ing has been difficult, it is a good idea to
remove the other screws seen in Fig. 5
from the lowest paris of the earburetor and
pour a pint of clean gasoline through the
tank, being sure to shake all of it out be-
fore putting the serews back in place.
When a motor starts easily, runs satisfac-
torily for a few moments, and then
stops, faulty gasoline flow usually
ig indieated. This may be due to
, failure to open the gas tank air
e L vent, Fig. 6, or it may be due to
i ‘m:*" an obstruction in the bottom of the
-1 ~ e gas tank, or in the gas line,

KEEP THE TOOLS AT HAND Another thing to remember is
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Hindd on how fo wie owllocrd motord

always to have the outboard tool kit aboard
when under way, Fig. 7. Extensive dam-
age to the motor often results when odds
and ends of tools are resorted to in making
repairs. Using pliers on the soft aluminum
fittings of the motor may damage these
parts so that they are useless. And, resort-
ing to too large a wrench, Fig. 8, when
installing spark plugs may strip the threads
in the eylinder head. Perhaps the best pro-
tection against injury to the threads is to
apply powdered graphite to the plugs be-
fore putting them in place, Fig. 9. This
FORCING PLUGS STRIPS THREADS keeps the threads from seizing and makes
the plugs screw in easily. Whenever re-
placing plugs, new gaskets should be used
if available, and the plugs should be pulled
down just tight enough so that the gaskets
are noticeably compressed though not
crushed. Failure to pull the plugs tight
may cause them to burn. This results from
gas escaping around them and raising the
temperature above that for which the plugs
were originally designed. In addition to
this, there is a reduced transfer of heat
from the plugs to the water jacket of the
eylinder head. This combination teamed
1_1}:! in a high-speed motor can cause total
plug failure in a short time. OFf course,
many motors are used at a lower rate of
speed than formerly, trolling by the hour
where permitted. Consequently, the selec-
tion of proper plugs introduces a new prob-
lem. One motor manufacturer advocates
reducing the amount of oil in the fuel when
the motor is used for trolling, which brings
up the problem that one may troll for a
period and then, finding results unsatisfac-
tory, “give 'er the gun" and run over to
another portion of the lake. Naturally if
the fuel is low in oil content, heating and
wear may result. For this reason, operators




who know exactly how and where
they intend to fish invariably re-
duce the oil content for long peri-
ods of trolling and keep their
high-speed fuel and their trolling
fuel in separate well-labeled cans.
Then, on a run of 15 to 20 min. out
to the fishing grounds, they will
dump in just enough gasoline of
high 0il content to make the fast
run, after which the tank is filled
with gas of low oil content for
irolling, However, it iz a good idea
to carry a few extra plugs. If a
plug has an insulator that is

WORN GEAR
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FROTECT THE DRIVE SHAFT

burned pure white, the plug is too “hot™
for that particular motor or condition of
operation.

Motors that operate satisfactorily at
high speed may not run continuously and
smoothly at low speed, due to slightly un-
even compression. But for best results in
any motor, absolutely uniform plug gaps
set with a wire-type feeler gauge as in
Fig. 10 will help. While the experienced
operator learns to “feel” the compression
of his motor by grasping the flywheel and
turning it, still some operators measure the
resistance by using their fish-weighing
scale as in Fig. 11. In order to make com-
parable tests the motor should be warm
and the oil mixture in the fuel should be
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the same at each test period.
On an alternate firing motor
it is not necessary to remove
a spark plug when making
this test, though on a simul-
taneous firing (opposed) mo-
tor plugs of eylinders not be-
ing tested should be removed.

When operating a motor on
different boats be sure that
the drive shaft is vertical, or
stands at right angles to the
waler when the boat is load-
ed. Failure to adjust the
brackets seen in Fig. 12 may
place the motor at a decided
disadvantage in performance. Also, the
lubricant in the gear housing should be
checked, especially in smaller motors.
Normally, grease should be added about
every 20 hours of operation, though this
will vary greatly in different motors de-
pending on the tightness of the housing.
When checking the unit, both upper and
lower filler screws in Fig. 13 should be
removed so that the housing will not be
airbound. If there is any sign of water it
should be removed and replaced by clean
grease.

Perhaps the most common form of seri-
ous mechanical damage is caused by boul-
ders or logs striking the underwater parts
of the motor. Fig. 15 shows a gear housing
from which the fin has been broken and
in which two serious cracks have been
caused by striking a submerged object at
high speed. Even though the housing does
not break as this one did, the drive shaft
may be sprung enough to cause serious
gear wear, as indicated by the gear in Fig.
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14. If shear pins in the propeller
persistently “let go" wit]i.mut the
propeller apparently striking any
object it is an indication that the
flywheel is loose on the erankshaft
and is imparting a violent rapping
action to the propeller. When re-
placing shear pins it is important
to pull the propeller nut up firmly,
Fig. 16, yet not tight enough to
strip the threads. The cotter pin
used to lock the nut should be
clipped off short and bent down as
in Fig. 17. Any accumulation of
seaweed on the lower housing or
other obstruction to the flow of
cooling water may burn up the
motor. Due to failure of the water
pump and lack of observation by
the user, the motor may become
overheated to the point where it
loses power and stops. If this hap-
pens never turn the motor on end
and let water run into the cylin-
ders while they are extremely hot,
and don't start the motor so that
it will pump cold water into the
hot cylinders. Instead let the en-
gine cool off for about 30 min.
Engines operated in salt water
should always be rinsed by run-
ning them in a barrel of fresh wa-
ter before putting them away.
Failure to do this may result in
the complete eating out of all alu-
minum parts. Next month: Out-
board Maintenance and Repair.

Simple Jig Aidsin Edge-Beveling Boards With Hand Plane

Having a number of boards on which the
edges had to be beveled at exactly 45 de-
grees with a hand plane, I did the job easily
with the aid of this jig. Being nothing more
than a triangular wood block, the jig is
screwed to the plane to cover half the blade
as indicated, and thus hold the plane
against the work at an angle of exactly
45 degrees. In this way, accuracy is as-
sured and the beveling job is no more diffi-
cult than regular edge-planing.

—Warren L. Jannick, Chicago.

Preserving Leather Book Covers

Waxing the ecovers of leather bound
books about onece a yvear preserves them in
much better condition. The treatment also
benefits chairs, luggage and numerous oth-
er leather articles. Cover all but the parts
to be waxed and apply a thin coating of
liquid or paste wax. Let this dry slightly
before polishing.

—DMrs. Hal Geihm, Aurora, IlL
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Baby’s Boat Crib Has Storage Space Under Deck

HARD-PRESSED
BOARD

AMGLE BRACE.

Z B SUPPORT BASE —-—I'"I_

The infant member of your family will
sleep comfortably in this boat erib which
you can assemble at a small cost, especially
if scrap lumber is available. Supported at
a comfortable working height for mother,
the erib has a storage locker at one end to
keep baby's most needed clothing conven-
iently at hand. After shaping the keel,
stemn and stern pieces, assemble them with
half-lapped joints glued and screwed to-
gether. Next shape and notch the bottom
crosspieces and fasten them to the keel
with nails or small screws. Hard-pressed

board makes a strong floor, and a table pad
will serve for a mattress. Stretch canvas,
monk’s eloth or some other sturdy fabric
over the frame, tack in place and trim with
half-round molding. The interior side sur-
faces can be padded with an old blanket
faced with colored satin. If a pair of com-
pression coil springs are available, these
can be fastened at stem and stern and at-
tached to the support-hooks. Two coats of
colored enamel will make the cradle an
attractive and unusual piece of furniture.

—Charles J. Lowe, Tracy, Calif.

Student Carries Ruler Easily in a Loose-Leaf Note Book

Student draftsmen and others who often
have to carry a ruler as well as books and
other items, will find that the ruler, or even
a triangle can be carried easily in a loose-
leaf note book. Just drill holes in the ruler
or triangle so that it can be slipped over
the rings in the note book as indicated.

—Richard F, Crocker, Worcester, Mass.

{[If you carry several keys, painting the
key and lock the same eolor, but using dif-
ferent colors for each different lock set,
will enable you quickly to select the de-
sired key merely by matehing the eolars.
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RULER DRILLED
«— TO FIT RINGS
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“"Raincoat” Keeps Bandage Dry
During Shower Bath

DRAVWSTRING

An efficient “raincoat” to keep bandages
dry while taking a shower can be made
from oiled silk or other water-repellent
material. Sew together the ends of a strip
of the material of suitable size. Make a
wide hem at the top and insert a strong
drawstring. This shield may be used to
cover a bandage on the hand, arm or leg,

Leather Paddle Protects Wood
From Hammer Marks

Since one mis-
directed hammer
stroke can mar the
finish of fine wood
in furniture re-
pairing or similar
jobs, some kind of
a protector is
needed. One of
the best of these is
a piece of leather
cut in the shape of
a paddle in which a hole is cut sufficiently
large to take nail heads, After the nail has
been started the paddle is placed over it.

Cleaning Powder Removes Spots
Of New Type Paints

Splattering of some of the new type fast-
covering wall paints on woodwork or other
surfaces can be removed easily by rubbing

with ordinary abrasive kitchen cleansing.

powder. The paint will come off even after
it has been allowed to set for a long period.
Such a method is more effective than razor
blades or fine sandpaper.
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Rugged All-Purpose Wagen
Eases Home Chores

Built entirely of wood except for
wheel spindles and bushings, this wagon
will ease many of yvour home chores.
Besides being ideal as a coaster for the
children it can be used for bringing
home groceries and merchandise or for
collecting junk. With the “hayrack” in
place, it will hold large quantities of
grass cuttings, weeds, brush, kindling or
magazines and newspapers. And, for
the infant member of the family, there
is a seat on a hickory spring that fits
into a slot at the forward end of the
wagon body. The corners of the wagon
box are reinforced with sheet metal, and
the rear axle and front bolster are
braced with knees screwed on from the
top. Slots are cut in the bottom of the
box to receive the eight legs of the hay-
rack; another one at the front end ac-
commodates the hickory spring for the
baby seat. Wheels are 1'% in. thick and
9 in. in diameter, each consisting of
two 3i-in. hardwood disks glued and
screwed together with the grain run-
ning at right angles. The edges of the
wheels should be beveled slightly to
help prevent splintering. Machine bolts
serve as wheel spindles on which the
pipe wheel bushings rotate. An oilhole
is drilled in each bushing to line up with
one drilled at an angle into the side of
the wheel. The latter hole is packed
with cotton to retain oil and is plugged
at the top to keep out dirt. For the
baby-seat spring a hickory slat is
steamed and bent to the shape indicat-
ed. The seat is pine and the eurved back
Ho=in. hard-pressed board.

Finishing Nail Interlocks Joints
In Door Jamb

Here's a trick
one carpenter uses
to interlock the
joints when as-
sembling door
jambs. After nail-
ing them together
in the usual way,
he drives a finish-
ing nail in from
the edge, letting it
straddle the joint as shnwn 80 ﬂmt it partly
embeds in the header and in the jamb,
thereby locking the two together securely.

—Wayne C. Leckey, Chicago.
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WOOD WAGON

With this wagon the children can toke over many of
the chores around your home. Built rugged for hard
wear and heavy loods, it has a remevable spring seat
for the baby and o "hayrock” for bulky materials,
Metal wheel spindles and bushings moke the wagon
@ free-running cooster

FRONT VIEW

E RN
27 X7 X 137 HARDWOOD

FmDN—"r—"
100
SLOT FOR LH

BABY.SEAT
SUPPORT

BRACKETS
17 MATL,

METAL

X4 X112

v

WASHERS AT XY
HARDWOOD

12" MACHINE BOLT

WHEEL
ASSEMBLY -.\1

oiL- g
HOLE o7

cTA 8 [ o [t ;
%X 3" Ferxe- xn”
BENT HICKORY HARD-PRESSED BOARD
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Pivoted Footrest in Boat Swings
Out of the Way for Bailing

p——

Footrests usually are attached so that
they are in the way when serubbing or
bailing out the boat. If the rest is pivote
it will serve its purpose equally well an
may be turned out of the way when not in
use, The pivot bolt or screw should be
tight enough to hold the rest in its closed
position.

Round-Handle Tools Won’t Roll

If Sides Are Flattened

Rolling of
round-handled
tools on sloping
surfaces can bhe
avoided by flat-
tening one side of
the handle. This is
especially helpful
with tools that
would be damaged
by a fall.

Removable Band Slipped on Hat
Keeps Fishing Flies Hand

) Instead of ﬂfﬂck- '

ing fishing flies in i

his hat band and

then removing

them when

through fishing,

one sportsman

keeps them in a

removable band,

which he carries
in his tackle box
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and slips over his hat. Any band of eloth
can be used, but a band cut from the crown
of an old hat is ideal. If the band is a little
too small, it can be stretched by notching
the upper and lower edges as indicated.

“Depth Gauge” for Rotary Plow

When vour ro- S
tary garden plow ;
cuts too deeply
in lluose porous
soils, making it
difficult to push
and causing it to
uproot small
plants, twist two
or more pieces of
medium heavy
wire around the
blades in the po-
sition shown.
These hold the rotor to a more shallow
depth. It may be necessary to readjust the
seuffle blade to compensate for the shallow
cut of the rotor.

Dampened Sand Protects Ax
When Burning Out Handle

You can burn a
broken handle out
of an ax with a
blowtorch without
taking the temper
from the blade if
it is buried in a
pail of dampened
sand. By using an
old paint pail of a
height to hold the
ax eye in line with
the flame of the
blowtorch, you
will not be obliged to waste time in hold-
ing the torch in place during the burning.

WIRE

Preventing Loss of Hinge Pin

When Tent Pole Is Folded
If the ridge-pole 4
of your tent is 5:5‘-{7‘"‘. o " eF SR

hinged to fold for
convenient pack-
ing, and you occa-
sionally lose the
loose pin, substi-
tute a cotter key
for it. The ke
should be eut o
so that it does not
project to damage
the tent cloth. Inserted in the hinge, after
the pole has been folded, the key will
spread sufficiently to hold itself.
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Ten or more guests
can serve themselves at
this "Lazy Susan” bar-
becue table by rotating
the turntable. If a nat-
ural finish is desired,
cypress is best, but com-

Table Serves Many Guests

ar

mon lumber, varnished
or oiled (linseed oil),
will do. Or, you can
paint to match other
lawn furniture. The axle is
an iron bar threaded at one
end and screwed into a pipe
flange which is welded to a
steel plate screwed to the
cleats on the underside of
the turntable. A second pipe
flange screwed to the upper
side of the cross bar can be
used as a pivot instead of the
arrangement shown, but this
method will not give such
strong support for the turn-
table, especially if it is un-
evenly loaded with dishes.

X2y
FXED TOP 70" DA, 2 X

Inexpensive Wallpaper Cleaner You Can Make at Home

For an effective wallpaper cleaner, heat
salt, 3 oz. by weight, to a boil in the top
half of a double boiler, but do not try to
dissolve the salt completely. Transfer this
mixture at once to tpi':& lower half of the
boiler where plain water is boiling and add
flour, 15 Ib., kerosene, 1 tablespoonful, and
stir briskly. Cover and cook for another
15 min., and knead smooth when cool. Dust
and dirt can be cleaned off plastered or
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wallpapered walls by forming a ball of part
of the cleaner. The ball is drawn lightly
over the surface, and the dirt should be
kneaded into the ball as it collects.

{(Wiping washing machines and galva-
nized or porcelain wash tubs with a rag
dampened in kerosene eliminates soap
scum and gives the tubs a high polish. The
kerosene odor soon disappears.
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W.T-M. Concrete

By Walter E. Burton

URABLE concrete is a result of careful

selection of materials, eorrect propor-
tioning of ingredients, especially the ce-
ment and water, and proper treatment after
pouring the concrete. For best results,
there are a few tests that anyone can em-
ploy to judge materials, and equally simple
rules to follow in mixing the ingredients.
First is the correct selection of aggregate,
which is sand and gravel. Fine sand is
composed of particles ranging in size from
just a bit larger than dust, to pebbles that
will pass through a sereen having four
meshes to a linear inch. Coarse aggregate
or gravel consists of particles ranging in
size from 14 in. to 114 in. or more. The
largest size of gravel to use is dependent,
in many cases, on thickness of the concrete
work. Generally, no particle larger than
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one third the thickness of the thinnest sec-
tion of the work should be used.

For concrete that will stand long wear,
use aggregates made of hard, sound ma-
terial. Soft or flaky aggregates will not
stand much weathering, and sometimes are
responsible for unsightly holes often seen
in improperly puddled sidewalks. The ag-
gregate s;l'n:mulrfl be well graded. That is, it
should consist of particles of various sizes
so proportioned that they will fit nicely
together to form a uniform mass, with the
smaller particles filling the spaces between
the larger ones as in Fig. 9. In most cases,
material direct from a sand or gravel bank
is not proportioned correctly as to particle
size, and usually contains too much sand.
It must be washed, screened and recom-
bined for best results. For this reason it
is best to purchase your aggregate from a
dealer who sells aggregate washed and
correctly graded. Good concrete cannot be
made with sand that contains an appre-
ciable amount of extremely fine material
(silt). Sand can be tested very easily for

POPULAR MECHANICS



-

L,

silt content with nothing more than a quart
fruit jar and a ruler, Fig. 1. Fill the jar to
a dgith of 2 in. and pour in enough water
to the jar about three-quarters full
Screw on the lid and shake the jar vigor-
ously for a minute, Then set it aside for
an hour, or until the water clears. The silt,
settling out of the water, will form a layer
on top of the sand. If this layer is more
than 15 in. thick, Fig. 2, the aggregate is
unfit for use, and should be washed to re-
move the fine material.

Another thing that causes poor conerete
is too much organic matter in the sand;
bits of roots, pulverized leaf mold and so
on. A simple test for this is shown in Fig. 3.
Get a 12-oz. preseription bottle from the
drug store, and fill it with sand to the
416-oz. mark, Dissolve sodium hydroxide
(caustic soda), 14 oz, in water, 8 oz. and
pour this into the bottle to the level of the
7-oz. mark, Cork the bottle and shake it
for several seconds. Then let it stand for
24 hours. By examining the color of the
liguid, you can judge the amount of or-
ganic matter present as indicated by bot-
tles A, B and C in Fig. 3. If it is clear, the
aggregate contains no organic material. A
straw color is caused by the presence of
some organic matter, but not enough to
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cause irouble, If the solution is dark, there
iz too much vegetable material and the
sand should not be used for concrete. This
test is useful for appraising new sand de-

sits as well as for checking sand you buy

om a dealer or that which has been stored
in the open for a long time, The test is easy
to make, but caution should be exercised
in handling the hydroxide solution, which
is injurious to the skin, leather and clothing.

Any water that is suitable for drinking
can be used for making concrete. Do not
use water containing s-alt, as it will make
reinforeing bars rust. The amount of water
used in proportion to the cement is highly
important, Hardening of cement is a chem-
ical action in which the cement combines
with a certain amount of water to form a
permanent compound. If too much water
is used, there will be small spaces or voids
in the concrete after the excess water
evaporates, and the concrete will not be
watertight and durable. Extensive re-
search on the amount of water to use for
best results has been carried out until to-
day the rules are fairly well fixed and easy
to follow as indicated by the table in Fig. 11.
When mixing concrete with special atten-
tion to the quantity of water, the amount
of moisture already in the sand must be
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taken into account. Water in the coarse
aggregate does not matter because the
maximum volume such aggregate can re-
tain is low. Sand can be divided into four
classes: very wet, wet, damp and dry. You
can test these conditions accurately enough
with your hand. Very wet sand is dripping
wet, and leaves much moisture on the skin
when handled. Wet sand, which iz the
condition usually encountered, feels wet
to the touch, and leaves a small amount of
moisture on the skin. Damp sand feels a
little damp but leaves almost no moisture.
Dry sand runs freely through the fingers.
In general, the amount of water in a cubic
foot of sand can be expressed as follows:
Very wet sand, % gal. or 6 percent, wet
sand, 15 gal. or 4 percent, damp sand, 14
gal. or 2 percent, and dry sand, none. If
you want to be exact on the amount of
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water in the sand, spread some of it, say
2 lbs,, in a shallow pan. Then mix dena-
tured or wood alecohol thoroughly with the
sand and ignite it. Continue stirring as the
aleohol burns, If the sand still seems damp
after the aleohol has burned, repeat the
treatment. Let cool for-about 10 min. Then
weigh the sand again. The percentage of
moisture can now be calculated by sub-
tracting the dry weight from the wet
weight and multiplying by 100.

If you have a quantity of concrete to mix,
first make a trial batch. Try the propor-
tions suggested in the table, If the batch
is too stiff, reduce the amount of aggregate
or add more water and cement. Do not
add water alone, for that upsets the ce-
ment-water ratio. If the batch is too thin,

simply add more aggregate, but not more
cement. In general, a stiff concrete is best
for footings, foundations, pavements and
walls, while a more plastic mixture is best
for work that is of thin section. You can
use the slump test, Figs. 4 and 6, to deter-
mine the consistency of concrete. First
make a sheet-metal cone of 16-ga. gal-
vanized iron. Set the cone, large end down,
on a flat surface, and fill the cone about
one-fourth full. Compact-this by puddling
with a 3g-in. iron rod, using 25 strokes.
Add concrete to fill the cone to about half
its depth, again puddle with 25 strokes and
finally fill the cone completely, and puddle
as before. Now lift the cone straight up,
leaving the concrete on the board or slab
or w%atever surface you used. The
“slump” of the pile is the difference in
inches between its height, measured as
soon as the cone is removed, and the height
of the eone. If the slump is from 1 to 4 in,,
the concrete is of the right consistency for
massive construction such as pavements
and floors laid on the ground. A slump of
3 to 6 in., indicates concrete suitable for
posts, walls, beams, heavy slabs and tank
walls. Concrete that slumps from 4 to 8
in. is best for garden furniture and vases,
ordinary beams or slabs, columns and thin

POPULAR MECHANICS



walls. The three slump batches pictured in
Fig. 5 show stiff, medium and wet concrete
mixtures.

For sidewalks, driveways and terraces,
Figs. 7 and 12, the concrete can be placed
directly on the ground if there is good
drainage, first tamping the earth to com-
pact it. If drainage is poor, use a 6-in. layer
of elean, coarse gravel or clean cinders be-
neath the concrete. Compact this sub-base
thoroughly. Concrete should be placed in
the forms within 30 min. after mixing, Fig.
10. Puddle it thoroughly with a stick, spade
or trowel, to work the coarser particles of
aggregate away from the forms and the top
surface and thus produce a uniform outer
surface on the work.

And finally, after you have gone to the
trouble of making and placing your con-

@

WATER AND CEMENT PROPORTIONS
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Very wet| Wet |Damp ||Cement,| Fine |Coarss it. Extrﬂ.. attention to qual_lty

sand |sand | sand || sacks [eu. ft. | cu. 1, of matenalsiilmethud.sluf mix-

L. paste, for greatest durabili ing, etc.,, will assure long life

fﬂu. m;w . z iy for projects such as the con-

i ::F:ﬁm n::*’; g crete outdoor living room in
eourse work such os pave- i 4% | 4% 1 1 1% Flgr 8,

ments, fennis courts, Remember to tamp the

walks, floars : earth or base under a sidewall

One-course industrial, or driveway thoroughly; use

dairy and other floars, au |l 4 el 14 | 2 aggregate that has been grad-

ed properly, proportion the

&-gal. poste, for watertight concrete

axposed to mederote weather

cement, water and aggregate

Waotertight floars, founda-
tions, walks, drives, fennis
courts, storage tanks, sep-

correctly and mix the ingre-
dients thoroughly. Puddle the
cement to bring the fine par-
ticles to the top and make a
smooth, finished surface,

imgs, moss concrobe

tic tanks, swimming poals, 4% 3 sla L 2% 3
rainforced siructural

beoms, slabs, et

7-gal. poste for concrete not subjected to woter, weather or wear
Feundation walls, foot- 4 515 | su 1 ou | 4

Sond classed o3 “wet” in table is average sond.

Mate: In l;nl:u!uﬁng ml'm:, remember that 1 cu. ;.nd. contains 27 cu. .

crete correctly, don't lose half of
its strength by improper curing.
Concrete that is kept moist seven
days is 50 percent stronger than
concrete that is permitted to dry
out immediately, Keeping it damp
one month boosts the strength 100
percent. To keep sidewalks,
driveways, floors and the like
moist, cover them with straw,
leaves or earth as soon as the sur-
face has hardened enough to pre-
vent marring, and sprinkle oceca-
sionally with watér. Cover verti-
cal walls with burlap, canvas or
old carpet, and keep moist for ten
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Pusher Handle on Coaster Wagon
Keeps It Under Control

7l

To allow his child the thrill of steering
his own coaster and still keep it under
control to avoid possible accidents, one
father made a control handle like the one
shown. This consists of a handle from a
disearded carpet sweeper, the braces of
which mayv be sprung to engage holes
punched in the sides of the coaster body
near the back. The handle is easy to at-
tach or remove.

Bent Rod Makes Stake and Reel
For Pony or Goat Tether

When it is desired to tether an animal
where the rope must be shortened occa-
sionally to restrict the feeding range, make
the tether stake from a rod as shown. The

free end of the rope should be tied to the
loop at the end of the rod and the remain-
ing rope may be wrapped around the reel
section to shorten it as desired.

Capsules Removed From Box
Easily With a Rubber Bulb

If you have ex-
perienced difficul-
ty in removing
vitamin capsules
from their con-
tainers, try using
an old medicine-
dropper bulb to
lift them. The bulb
will slip snugly
over most cap- :
sules of this type. ; _
It may help to squeeze the bulb while plac-
ing it over a capsule and thus create a
partial vacuum inside the bulb, when it is
released, to aid in gripping the capsule.

Tent Walls Pegged to Small Logs
Exclude Insects and Water

Campers who
pitch a tent for
several days at a
time will find this
method of fasten-
ing down the side
walls of the fent
ideal for keeping
out insects and
water. Just place
small logs inside
the tent next to
the walls and fas-
ten them to the
logs. Pack dirt along the inner sides of the
logs as indicated.

—Corp. Darrell Roberts, Arcadia, Calif.

Colored Pennants Help Locate
Lost Archery Arrows

As an aid in
noting the path of
archery arrows
that miss the tar-
get, one instructor
attaches pennants
of different col-
ored cloth to a
gtring, which is
then stretched be-
tween stakes
placed to one side
and slightly be-
hind the target. By noting the color of the
pennant in the path of the arrow, a player
can follow the line of flight easily.
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Kanockdown WORK TABLE4

+ This handy table costs little,
& =l | yet is rigid enough to be
* used as o modelmaker's
beneh or a suppart for long
work, It is useful in small
apartments, for it can be
taken apart by removing
eight wing nuts, and
stored flat behind o
door or in a closet

ALL PARTS
4" HARD-
WOOoD

HARDWOOD CLEATS
SCREWED TO TOP
AND BOLTED TO LEGS




Folding Porch Chair Converted
Into Walker for a Baby

Being unable to locate a walker for our
baby, I built one from the frame of a fold-
ing porch chair, The back and seat were
removed from the chair and casters were
put on the legs, after which a canvas strip
4 in. wide was tacked between the front
and rear ecross members to form a saddle.
The walker still folds just like the chair,
permitting it to be stored in a small space.

—Fred A. Beard, Detroit, Mich.

Wattage of Overhead Lamp Read

Through Pinhole in Cardboard

Instead of climbing a ladder to read the
wattage marked on the end of a lighted
lamp bulb that is mounted in a vertical

LAMF‘ WATTAGE
MARKIMNG
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position overhead, look through a pinhole
in a piece of cardboard and you can read
the lettering provided the lamp is not too
high from the floor. Hold the cardboard in
front of your face, close one eye and look
through the pinhole with the other eye.
—Thomas Trail, Baltimore, Md.

Simple Marking Jig Aligns
Mating Dowel Holes

With two pins in

a block, the job of
locating mating
dowel holes aceu-
rately is simply a
matter of placing
the block on one

juininlg_ member
squarely against
the pin hegads to
make impressions (drilling points) in both
pleces. The pins, of course, must be spaced
and extend the proper distance to zuit the
work.—Wayne C. Leckey, Chicago.

Clip Holds Paper Basket Upright

To avoid tipping
waste baskets in
one office, the side
of each desk is
equipped with a
spring-tvpe
clothespin. This is
screwed to the
desk at the same
height as the pa-
per basket. The
edge of the latter
is slipped between the jaws of the pin and
is held securely, although it is easily re-
leased for emptying.

—EKen Murray, Baltimore, Md.

Glue Brushes From Sash Curd

Instead of dis-

carding an old
piece of sash cord,
cut it into 6 or 8-
in. lengths, and
fray the ends so
they can be used
as glue brushes.
These are espe-
cially useful be-
cause they can be
disposed of when
a job is finished,
thus eliminating time required to clean an

ordinary brush.
—Pvt. Don Brooks, Fort Ord, Calif,
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Refinish, That Old Floor &
= %

By
J. C. Montgomery

ITH a modern floor-
sanding machine,
anyone can refinish an old
floor, even one in which
the surface is badly
scarred and the boards
are buckled slightly at the
joints. In most towns and
cities these sanding ma-
chines are available for
rent in hardware stores,
lumber yards and paint
stores. The floor should
be sanded deeply enough
to cut down the buckled
joints, and to remove all
the old stain and finish.
Usually this is done by
going over the floor first
with a sanding belt of
very coarse grit, then one
of medium grit, and final-
ly with one of fine grit.
After sanding, careful
treatment is necessary to
bring out the full beauty
of the wood, Protect a
newly sanded foor with
paper as in Fig, 1 until it
is refinished. Floors of
cak or ether open-
grained woods should be
filled. Otherwise, dirt ac-
cumulating in the pores
will cause permanent

Mix just encugh filler for cne room
at a time and work on small arecs
until you have goined experience in
wiping the filler. As silico in the filler

1 \ W N | is heavy and sinks, stir filler thorough-
j‘ . G TR 1 s W ly before eoch application
ks i i

:;j_'{:;.
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3] WIPING OFF EXCESS FILLER

blemishes. Sufficient filler for a room 12
by 14 ft. can be prepared inexpensively as
indicated in Fig. 2. Mix the filler in a large
receptacle that can be discarded after-
wards, and mix only enough for one room
at a time, The filler will stain the floor
slightly. You ecan vary the amount of si-
enna to get darker or lighter effects. If still
darker tones are desired, substitute burnt
sienna or burnt umber for the raw sienna.
Use pure benzine, not the kerosene-and-
gasoline mixture sometimes sold.

Apply the filler liberally with a brush or
a wad of cotton waste, first with and then
across the grain as in Fig. 4. Since the
heavy silica sinks rapidly, the filler must
be stirred each time the applicator is
dipped into it, Fig. 3. Work on small areas
of t?m floor until experience in wiping has
been gained. Wiping is done across the
grain, Fig. 5, and is best done when the
filler is partially set, which usually takes
from 15 min. to 35 hr. If wiped too scon,
the filler is removed from the pores, and
if done too late, the hardening filler is dif-
ficult to remove. When the surface carries
a deposit that looks and feels like moist
clay, the filler is ready for wiping. Excel-
sior or wood wool is excellent for this pur-
pose. Also, pieces of burlap sacking about
8 by 20 in. can be folded into useful four-
ply pads, and refolded frequently to expose
clean cloth. After the excess filler appears
to have been removed, place your face
close to the floor and look toward a light.
A portable lamp is handy for this purpose.
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USE OF FRESH BURLAP FOR WIPING
PRODUCES A SHINY FIMISH

A dark, cloudy smudge indicates that
all the filler has not been removed. Fur-
ther rubbing with a fresh piece of burlap
will produce a shiny, finished surface,
Fig. 6.

FProtect your knees with burlap or
other cloth padding while wiping the
floor, or wear old clothes which can be
discarded. All cloths and burlap contain-
ing filler should be disposed of immediate-
ly as they contain enough oil to cause spon-
taneous combustion. Let the filler dry at
least 24 hrs. Smooth with No. 0 sandpaper,
and dust. Finish with one or two coats of
good, hard floor varnish. More than two
coats of varnish is not recommended. Ma-
ple floors may be filled with one coat of
shellae, then finished with two coats of
varnish. When dry, each application of
varnish should be rubbed lightly with No.
00 sandpaper and dusted before applying
the next coat. Lastly, apply floor wax and
rub to a high polish.

Liquid Shoe-Polish Bottle Handy
To Carry Shellac in Pocket

An easy way to
carry a small
amount of shellac
for covering taped
wire splices and
similar jobs is to
place i‘& in a g
empty ligui _
shoe-polish bottle, | f.oeto=t
The polish appli- | "%
cator, when | -
cleaned, is handy |
for brushing on | =
the shellac, and | &=
the bottle can be
carried in your pocket or toolbox.

—James L. Justmann, Portland, Ore.
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EMULSION
ON QUTSIDE

1: A eoil spring under
the button of the cable-
release plunger prevents
damaging the shutter by
tao sudden snapping

pi # H .
AFFIM-IMPREGMATED

] CAEDEDAEI‘L-

2: Develop 35-mm. film
in @ tray en paraffin-
treated cardbeard with
notchas to hold the film

3: Your camera will not

slip on smooth surfaces

if @ pencil eraser is put
on the front support

4: Collulose cement will
protect @ tray thermom-
eter against breakage

5: Lids of fin cons used
fo suppaort triped legs
on loose dirt or sand

&: Place prints between

blotters and run slowly
through family mangle
to dry them quickly

7: Te use a cor dasr az
'{CGRNER a tripod, bolt @ corner
" BRACKET bracket to your camera
{ and slip in window slot

8: Polishing the shearing
plate of your trimming
board with a metal pel-
ish will permit more oc-

" curate cutting in dark-
LTy ﬁ/ room by reflected light

#: Very fine pumice 1o

which one drop of light

ail is odded mokes an

effective, cheap obrasive

paste for local reduction
of negatives

VERY FIME PUMICE @
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Deckle Edges on Photo Prints
Made With Pinking Scissors

Edges which will make your prints stand
out when mounted in the album are cut
with pinking scissors, normally used in
sewing. For large prints a faint penmled
guide line will help to keep the scissors
going straight.—John Karlovie, Chicago.

Supporting Camera for Low Shots

Taking advantage of the fact that a wire
eggbeater of the type shown is so easily
fastened between a camera tilt-head and
the tripod, one photographer used such a
beater to steady his camera when taking
low-angle shots of plants and flowers. The
extra leg thus provided can be adjusted
from 4 to 8 in. in height. Of course, the
same effect can be obtained by attaching a

TILT-HEAD TR 'r"":"_?

length of doubled wire of sufficient thick-
ness to give rigidity.
—John A. Moore, Havre, Mont.

Flow of Water for Washing Prints

Regulated by Altered Plug
When h b,
Phutug:;;herg Ilt:sg _,l;{.;:?'::‘l f‘f;é‘_

a bathroom wash
bowl to wash
prints under run-
ning water, usual-
ly the excess wa-
ter is drained
away through the
overflow. How-
ever, as hypo is
heavier than wa-
ter and settles on
the bottom, it is
much better to drain it at the bottom sim-
ply by adjusting the stopper as shown. To
convert a stopper for this purpose, you
remove the metal ring from it and insert
a large screw eye at the angle shown and
file the projecting point smooth. The stop=-
per can be placed so that it either will

a small amount of water through or close
the drain entirely in the ordinary manner.

BLUMNTED
EMD -7

Coffee Gives Prints Sepia Tone

BLACK COFFEE

If vou like sepia-toned prints, you can
make them inexpensively by dipping them
in a solution of coffee. The strength of the
coffee will determine the tint, and the
proper shade can be found by experiment.
After the prints are tinted, wash them in
running water for a few minutes and dry

in the usual manner.
—William Swallow, Brooklyn, N. Y.

@[ A quick-drying, dull-finish photograph-
ic paint is made easily b:,.r dissolving a
broken phonograph record in alechol. This
also mai.es an excellent blackboard paint.
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SMOOTH SANDING

By R. F. Yates

LIGHT
CANVAS

MATEUR mechanics often fail to obtain the

full value from their coated abrasives be- =
cause they de their sandpapering by rule-of-
thumb methods. It is possible, however, to get @
more value from each piece of abrasive and turn
out smoother work. Abrasive papers are coated TUBE CEMEMNTED
with particles of garnet, quartz, flint or alumi- L
num oxide. These abrasives come in standard
9 by 11-in. sheets and in belts, disks, cones, drums
and strips for special purposes. Grits are num-
bered from &,/0 to 4, the finer graing—those from
8/0 to 2/0—having softer, more flexible paper
backing. Medium grit papers used in prelimi-
nary treatment of eabinet woods range from 1,/0
to 2, and very coarse papers for removing paint
or for fast cutting range from 214 to 4. There
is a choice of grit for every purpose and for
every type of wood; the closer the grain and
the harder the wood, the finer the abrasive must
be for the finishing operation.

Grit papers lose their cutting power when the
abrasive particles become dull and when wood
dust packs between them. By turning the sand-
ing block at a 90-degree angle or by reversing
it as soon as the paper becomes dull, a new cut-

ting edge will be brought into use, thus adding
JULY, 1944 119
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EDGE TO BE
SAND

1% STRIP
SAMDPAPER

PLYWOOD
BASE
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A\ SAMDPAPER

" CLAMPED HERE

as much as 50 percent to the life of the pa-
per. Packing of wood dust between the
abrasive particles eannot be prevented but
can be minimized by occasionally brushing
the abrasive with a stiff brush, as in Fig. 4.
Wood dust also plugs the pores of the wood
and, unless it is removed, it might spoil the
finish coat. To prevent this, the wood
should be brushed thoroughly, then wiped
off with a clean cloth moistened with tur-
pentine, as in Fig. 5.

Where irregular surfaces are to be sand-
ed, the little gadget illustrated in Fig. 1 will
be useful. The tool is placed in the chuck
of a drill press with the cutting side of the
abrasive facing the direction of rotation.
Fine emery cloth will last longer in this
operation than paper-backed abrasives. In
gtraight sanding, the line of movement
should be with the grain. Equal pressure
should be applied on all points, and the
abrasive must not be twisted or it will
cause cross-grain scratches that cannot be
removed easily. By using blocks around
which the paper is wrapped, greater pres-
sure can be applied than with the fingers
alone, and there will be less chance of
grooving the wood, especially with coarse,
fast-eutting papers. Such a block ecan be
made from an ordinary brick or piece of
wood covered with Hﬁl;‘t canvas, as in Fig. 2.
A softer block and finer paper should be
used for re-working the first heavy sand-
ing. A blackboard eraser or slab of cork
makes an ideal block, or one can be made
from a piece of wood to which pieces of
inner tube or sponge rubber are glued, as
in Fig. 3.

The sanding block shown in Fig. 6 will
help to keep the edges of cabinets and ta-
bletops square without the rounding often
noticed in the work of inexperienced
workmen. After a perfectly square surface
is produced, a few light strokes with fine
paper will take off the sharp knife edge.
Wrapping the paper around a wood dowel,
as in Figs. 7 and 8, will enable the crafts-
man to reach all curved surfaces, especially
if the paper is first soaked in turpentine to
make it more flexible. Where small pieces
are to be sanded by hand and kept square,
the sanding board shown in Fig. 9 will hel
a great deal. Often two edges may be sm£
ed simultaneously with this arrangement.

Improperly treated end grain may ruin
an otherwise beautifully finished piece of
furniture. Therefore these ends must be
sanded to an almost glazed surface, other-
wise they will absorb more than their share
of the stain or varnish. Some woods re-
guire sponging and re-sanding with fine
paper to bring out the proper accentuation
of grain effects. In such cases, water is
applied to the wood with a soft cloth after
the first sanding with fine-grit paper. The

POPULAR MECHANICS



wood should be thoroughly dried before
re-sanding, and only very light pressure
used with papers of 2/0, 3/0 or 4,0 grits,
The amateur finisher should not over-
look the usefulness of steel wool. This
comes in grits of 2, 1, 0, and 000. The
000 wool leaves a hardwood surface with
a satin sheen that cannot be achieved
with grit papers. Of course the same
rules aﬁpiy in using wool as in sanding
to avoid cross-grain scratching.
Varnish sanding between coats was for-
merly pretty much a fine art. However,
with wet sandpapers it is possible to
achieve pleasing effects without a great
deal of experience. Wet-sanding papers
come in extremely fine grits from 8/0 to
6,00, are extremely tough, and are imper-
vious to water. To make them more flex-
ible, such papers are soaked in water be-
fore they are applied, as in Fig, 10. The
varnished surfaces to be sanded are also
kept moistened by water applied with a
sprinkler bottle, as in Fig. 11. The water
meodifies the cutting action of the paper

and prevents the scratches that would re-
sult if the paper were used dry.

After using this paper, the varnished
surface should be carefully sponged off and
wiped as dry as possible with a chamois to
avold leaving lint on the surface. These
Eapers work so well that they often may

e used instead of the felt pad and pumice
usually employed for the finish coat. How-
ever, since they cut much faster than pum-
ice, the workman must be careful not to
carry the operation beyond the point need-
ed for the type of finish he seeks, otherwise
he might find that he has cut through the

varnish.

Emergency Three-Rail Ladder Handles Two-Way Traffic

Constructed of 2 by 4-in. stock right on
the job, this ladder was found to be strong-
er than the regular two-rail type, and had
the advantage in restricted places of per-
mitting two workmen going in opposite
directions to use it at the same time. Both
the steps and rails are spaced closer to-
gether than on the conventional ladder,
making it easier to carry heavy loads.

Corrugated Fastener Scrapes Wire

A corrugated
fastener provides
a sharp and con-
venient seraper
and cleaner when
preparing insulat-

wires for sol-
dering. The irreg-
ular-shaped cut-
ting edge is easy to
hold on the wire.

3 CORRUGATED
"‘t FASTEMER
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Disks Trued-Up Quickly in Lathe to the shape shown in the detail These

With Rotary ‘Turning Tool”

Having a number of metal disks to be
trued-up, and after finding that it required
too much time to do the job in a lathe in
the usual way, I used a rotary tool as
shown. This was held in the tool post and
when brought up against the rotating work
in the chuek, pressed the disk up true. The
tool consisted of a 2-in. roller mounted on
a piece of 1 by 3-in. steel as shown in the
detail —H. D. Chapman, Mt. Rainier, Md.

Heavy Qil Drums Moved Easily
On Detachable Casters

One filling-ztation operator solved the
problem of moving heavy oil drums about
his station by using four detachable caster
units. Each unit consisted of a caster riv-
eted to a piece of flat iron, which was bent

RIVETED TO
CASTER

units slip under the drum where they are
held in place by the rim around the bottom
of the drum. Heavy trunk-type casters
should be used for this purpose.

Wrench Makes Reel and Holder
For Plumb-Bob Line

A discarded al-
ligator wrench
provides a con-
venient reel and
holder for a
plumb-bob line.
The end of the line
is looped and
knotted to fasten
snugly over one of
the wrench jaws,
and then is
wrapped length-
wise around it to
adjust the suspen-
sion of the bob. The weight of the wrench
permits the bob to be suspended from any
flat surface without nailing.

Tin-Can Weights Avoid Errors
In Weighing Coal Trucks

= " In weighing

PLUMB-BOB
LINE

trucks or other
vehicles on a sin-
gle=beam scale
where an error
may be made in
figuring the tare
to be deducted,
one coal yvard op-
erator uses extra
weights made to
balance each
truck. These
weights consist of

3 : serew-top cans
filled with sand and each carries the num-
ber of the truck it represents, The balance
weight of the scale beam and the cans are
provided with hooks.

Bolt and Nut Pull Gib Keys

Instead of trying = e
to knock out a gib -
key with a ham-
mer and punch
when suitable
pullers aren't at
hand, try using a
bolt and nut. Just
place the nut be-
hind the key, as
shown, then turn
the bolt with a

CAM FILLED ™
WITH SAMD
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wrench. The end of the bolt resting against
the pulley, wheel or other part held in
place by the key will cause the nut to move
along the bolt and pull the key. If space
between the key and the wheel or pulley
iz too small to permit insertion of the nut,
usually the key can be started by driving
a chisel horizontally between them.

Copper Tube Flanged:lﬁith Screw
: The next time
(-4

vou have to form a
flange on the end
of a piece of cop-
per pipe or tubing
and there are no
suitable tools at
hand, use a wood
serew. Simply grip
the tube carefully
in a vise, insert
the screw and
turn it back and
forth with a
screwdriver, tap-
ping the upper end of the driver lightly
with a hammer as you twrn the serew.

Reflector Soldered on a Fire Pail
Prevents Use for Other Purpose

Annoyed at the
careless practice
of some workmen
using fire pails in
the shop for other
purposes, one ga=-
rage owner sol-
dered discarded
headlight reflec-
tors to the bottoms
of the pails. These
false, rounded
bottoms made the buckets so they would
not stand up but had to be left on the
hooks that were provided for them.

HEADLIGHT
REFLECTOR

Repairing Cracked Grain Scoop
A guick and
ractical repair
or a cracked
scoop that might
otherwise have to
be discarded may
be made by
punching holes
through the metal
at each side of the
crack so that a
discarded mower
section can be riv-
eted over it. Place the sickle section on
the upper side of the scoop so it will not
damage a floor when the scoop is in use,
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SICKLE
SECTION 3

Progress of Sales Contest Shown
On This Simple ‘“Thermometer’

CARDBOARD GLUED

\

RED
RIBEOMN

WIRE AXLE
Results of a sales drive or other contest
are shown at a glanee on this thermometer.
It consists of a large piece of heavy card-
board fitted with a red paper ribbon, which
slides in a track behind a slot in the center.
The track is formed by gluing strips of
cardboard on each side of the slot, and the
paper ribbon is wound on a spool, which
rotates on an axle shaped from wire and
held in place with cellulose tape. Height
of the ribbon in the track is adjusted by
moving it up or down with the finger as
indicated in the left-hand detail.

Fixture to Make Small Bushings
Quickly in a Lathe
Having an order
for several hun-
dred small bush-
ings to be made in
our shop, we cut
the cost in time
and labor to a
minimum by us-
ing a fixture like
the one shown.
Once the fixture SHAFIING
was chucked accurately in the lathe, it
served as an auxiliary chuck for holding
the bushing stock in true position for drill-
ing, and from which the finished bushings
could be inserted and removed by merely
tightening and loosening a small setserew.
The fixture was made from a piece of
shafting 15 in. shorter than the length of
the bushings, and was bored out to the
same diameter as the finished outside di-
ameter of the bushings.
—J. E. King, Waxhaw, N. C.
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CUTTERS ARE
SIMILAR TO
_ EXTERMAL
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By Sam Brown

HREADS in wood have a

wide application, and the job
of cutting them is quite simple,
A lathe with a lead screw is al-
most a necessity, but work can
be done with hand-serew boxes
and by hand chasing.

Woods to use: Proper selection
of wood iz important. Excellent
woods for this purpose are white
hirch, hard maple, beech, per-
simmon, apple, cherry, ironwood,
hickory and dogwood. Walnut
and mahogany rate second
choice because their coarse-
grain structure tears slightly.
However hoth are workable,
Among imported hardwoods
there are many, such as lemon-
waood, ebony, cocobola, lignum
vitae, ete., all so tough they can
be turned with an ordinary
threading tool. For most work
the logical choice is white (pa-
per) birch or hard maple, both
common domestic hardwoods, A
distinetion should be made be-

e

{ | |
¢ S
@
CUTTER

\/ . FULLSITE -
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in WOOD

tween hard and soft maple—it's all *maple” to many
Iumber wards, but all the difference between success
and failure when it comes to holding a thread.

Thread styles: The conventional 60-degree thread
as practiced in metal work is equally good on wood,
the one difference being that in any given size the
thread pitch for wood is much coarser than for metal.
Fig. 1 shows typical examples, the diameters averag-
ing about 1 in. A is birch, 8-pitch. B is maple, 8-pitch,
but a double thread as differing from A. C is cherry,
4-pitch, and D is lemonwood, 4-pitch, E is walnut,
4-pitch, with flats somewhat wider than nermal in
order to eliminate grain chipping as much as possible.
F is a 4-pitch spiral thread, excellent for decorative
use and subject to very little chipping. G is birch,
4-pitch, cut with a screw box.

Tongent cutter: The tangent eutter shown in Figs.
2 and 3 is the best for cutting V-threads. It cuts a clean
thread as coarse as 4-pitch in one pass. The cutter is
V-shaped and can be compared to twin thin, sharp
chisels standing on end. It is held in a special holder,
Fig. 4, and is presented to the work in a tangent posi-
tion, Fig. 7. The same style cutter for internal threads
is of similar shape as can be seen by comparing Figs.
4 and 5. If you grind the external cutter first you will
have no trouble with the internal. The cutter is made
from Yi-in. high-speed steel. It is necessary to use
a B0-degree edged wheel or shape this same angle on
a square-edge wheel as shown in Fig. 7. Fig. 6 shows
how the blank is held against the wheel to cut the vee,
which is the most important part of the grind. In use,
set the cutter for a full depth-of-thread bite, and run
the lathe between 50 and 100 r.p.m. If desired, the cut
can be made in two passes. “Hairline” feeding should
not be practiced, since this cutter needs a definite
“bite” to do good work.

Shaper method: The shaper or milling method of
thread cutting is pictured in Figs. 8 to 11 inclusive.
The hand grinder or tool-post grinder used should be
angled slightly to the axis of the work so that the
tool will be in the clear, Fig. 9, the cutter being ground
so that it will cut a 60-degree thread with grinder in

JULY, 1044
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60° V-THREAD DIMENSIONS FOR WOOD

Mominal | Threads | Mincr |Single depth| Borefor | Pilof for | Wood fop|
size perinch | Diameter | of thread | internal | woed tep | threod dia
0 275 075 244 174 a7
3/8 12 249 243 287 e o
18 281 RitE) 293 —_— el
] A2 094 39 5714 527
1/2 [ 350 075 il | 38 522
12 A74 063 SF2 L e
=13 B4 058 400 — O
B A7 M Jbd Tié 452
5/8 1a AT5 TS 474 172 HAT
1 BT Dee 507 -——— e
*12 ATY 43 SI7 —_—— e
a 78 A28 Sad 1/2 Py
374 ] 582 Jrpd 589 26 T
*10 400 075 420 —— —_—
=12 24 043 B42 e b
& 423 A28 A59 5/8 o
7/8 ] L87 ed J4 11714 P02
oty 4 J07 a4 Bkl —_— ———
=12 T4 043 TaT v —r
4 . r) 187 &Th 378 1.054
1 ] J4B A28 TB4 3/4 1.034
*B 32 Rk 7 13518 1027
bt A4 053 892 - -
4 T4T 1ag B0 13516 1.17%
1-1/8 it B R a0 15/16 1.154
] a7 ik Sl 1514 1.152
4 872 189 Bl 15414 1.304
1-1/4 bt 4 1.034 08 1.044 1114 1.zen
B 1.062 04 1.08% /18 | 1277
4 1122 189 1.174 1:3/14 1.554
1-1/2 ~ 4 1.248 26 1.284 1-5M4 1.538
B 1.312 074 1,339 1-5/18 .57
4 1.372 JB? 1.426 178 1.B04
1-3/4 L. 1.448 51 1.490 1-1/2 1793
8 1.562 074 1.589 1.9/16 | 1777
4 1.422 JBP 1.677 1-11/14
2 v 415 1.664 J68 1.7 1-3/4
B 1812 Ovd 1.83% 1-13/16

7 OR 8 FULL

THREAD

@ SHOULDER TO
&0° THREAD ANGLE

this off-angle

at 50 to 100 r.pm.

asition.

How to Use Thread Chart

Nominal Bln—ﬂﬁuﬂn dia. can
be
slightly Ir L never more

‘Threads FPer Inch — Starred
metal

Eiﬁh Depth of Thread—Shows
(B feed betrig atraight in pangs
cuts instend of conventional
compound angle feed.

eration with any ltrl: of :hn::
point 80% yes cobter

Filot for Woeod T.E—!Im:ugmda

wood taps should have pllots of
this slse.

Wond Tap Thread Dilameter—
Major diameter ol tap previous

to turning full sharp point

Lharend,

SQUARED FOR
TAP WREMCH

The cutter is ground to proper
profile shape while rotating in the lathe, Fig. 10, and then
is backed off for clearance on the bench grinder. The tool
isn’t guite rugged enough to wade right into a 4-pitch
thread or even an 8-pitch one. Two methods can be fol-
lowed. Either set the cutter for a full thread and then
turn the lathe slowly by hand with the thread feed en-
gaged, or set the cutter for a light bite and run the lathe
The direction of the lathe rotation is
immaterial. With a heavy-duty tool-post grinder, the full
thread can be cut in one pass with the lathe running.
V=-thread dimensions: Follow the chart at left of Fig. 12
as a guide to thread sizes, especially when working mating
parts. As a general rule, wood threads fit looser than metal
threads to compensate for wood shrinkage or swelling.
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Internal threads: Internal threads
can be cut by tapping or by modi-
fications of the methods already
described. A tap for wood is shown
in Figs. 13 and 14. It should be
turned on the lathe, using any
grade of mild tool steel; no hard-
ening is needed. The blank should
be shouldered at 60 degrees, Fig.
15, which will automatically estab-
lish the half thread needed for the
first cutting point. The lathe can
be turned by hand to further dress
the half thread and remove surplus
metal. The actual cutting points
are made by spotting flats on the
thread by grinding, and then drill-
ing holes through the hollow pilot
at a 20-degree hook angle as shown
in Figs. 13 and 16. In ad-
dition to making the cut-
ing points, the holes

-ovide for chip disposal,

ence should be made as
large as possible without
culting into the crest of
the next thread. The tap
is used much the same as
a metal tap, boring a hole
for the pilot and then
turning the tap in with a
tap wrench, Fig. 18. As
slight tearing of the wood
may occur at entry and
exit, it is advisable to
clamp a block of wood on
the work, Fig. 19, if the
thread opening is a
“show” surface. Wood
ta%ae of this kind do ex-
cellent work across the
grain, but usually fail
on end-grain threading.
Fortunately, this condi-
tion seldom hampers ac-
tual work since end-
grain threading usually
indicates work of a size
and shape that can be
threaded in the lathe.
However, where tapping
of the end grain is neces-
sary, a fair thread some-
times can be obtained by
using a threaded block,
Fig. 20, as a strain-less-
ening guide for the tap.
The operation of cutting
an internal thread with a
tangent cutter is shown
in Fig. 17, the cutter
shape being very similar
to the external cutter
except that the top need
not be raked back quite

JULY, 1944

-

IMTERMAL THREADS

CAM BE CUT BY TURNING OR TAPPIMG

so much. Internally, the
tangent cutter works best
if the cut is taken in three
or four equal bites,
Hand chasing: Lacking
a lathe with lead screw,
threads can be cut with
hand-chasing tools. The
metal for chasing tools
should be good chisel
stock, from 1 to ¥ in.
thick, depending on the
coarseness of the thread.
The cutting point is a se-
ries of from four to eight
teeth ground to the
proper shape and back-
beveled about 35 de-
grees, Fig, 21, The sim-
plest grinding method is
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to use an edged wheel, working the profile
shape to that of a paper pattern stuck to
the chisel and then backing off the heel
for clearance. The operation of hand-
chasing is shown in Fig. 24. The lathe must
run at slow speed, not over 300 r.p.m. At
speeds higher than this, it is very difficult
to time the travel of the chisel, which ob-
viously must be the same as the thread
Eitch. The tool should be angled down to
ring the cutting points to the work cen-
terline as shown in Figs, 23 and 24, while
providing 10 to 15 degrees negative rake.
The first bite is made by gently touching
the chaser to the work and then movi
it along toward the headstock at a spe‘:g
proportionate to the pitch. This travel is
aided by the fact that several teeth are in
contact with the work. Repeated passes
then artn?]:1 m:llde OVEr thfe tﬁzﬁs EEEIGEnh‘at-
ing on the deepening ol t five or six
threads. It is good practice to have the
work ten or twelve threads overlength, =0
that the starting threads, which may be
imperfect, can be cut off. Internal threads
are chased with a tool like the one in Fig.
22 in much the same manner, the tool rest
being at right angles across the work open-
ing and the chaser projected into the hole.

Screw boxes: Screw boxes in sizes from
14 to 2 in. diameter spindle thread can be
purchased at a nominal cost. The cutting
prineiple of the screw box, Fig. 25, is simi-
lar to the tangent cutter as used on the
lathe, the only difference being that the
cutter turns around the work while being
held in the screw-box frame. No particu-
lar skill is needed in using a serew box. Use
ﬁ:mi?mssure in starting the thread, after
which the rear portion of the box, which
is threaded, provides a positive guide for
the following threads.

Cutting threads to a shoulder: One of
the most important applications of wood
threads is the shouldered thread found in
tool handles, serew-top boxes and screw-
on furniture legs. A simple practice suit-
able for some classes of work is to use an
insert thread, Fig. 26, instead of cutting the
thread in solid wood. The insert thread

TOR, FIRST STAGE

mzl
R

FINISHED SHAPE &0° CUTTER
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can be tenoned, but also is guite practical
if the whole thread is used as a dowel joint,
Working in this manner, a length of thread
stock can be made up and cut off as needed
for various jobs. Cutting the thread in the
solid is required for screw-top boxes, and
the operation is quite simple if the thread
shoulder is necked down to provide a space
for disengagement of the lathe thread feed,
as shown in Fig. 27. In making boxes, the
lid is turned first, followed by the body,
Figs. 28 and 29, after which the lid is
screwed to the body for finishing cuts as
shown in Fig. 30.

Other types of cutters: Two additional
cutter shapes for use on the lathe are
shown in Figs. 31 and 32. Fig. 31 is a good
shape for a V-thread seraping tool. This
cutter is presented radially to the work like
a hand chisel, and should be fed in at the
rate of about .010 in. per cut. The V-cut
at the top of the cutter is run in last when
grinding and can be cut on the corner of a
square-edge wheel. The compound angle
thus obtained will result in an actual cut-
ting ed%e of 60 degrees despite the initial
grind of 42 degrees, The box thread, Fig.
29, was cut with this cutter, and it is par-
ticularly useful for close-in, delicate work.
Fig. 32 shows a spiral cutter worked on a
14-in., high-speed steel blank for a 4-pitch
spirdl thread. This cutter is used in con-
ventional seraping position, the grind at
top providing about 15 degrees negative
rake. Because of the rounded surfaces

_there is no tearing. Properly shaped, the
cutter will cut both external and internal
threads. These cutters are scrapers and
for best results, spindle speed should be as
high as the nature of the work and mech-
anism of engaging thread feed allows.

Spring Fixture Steadies T-Square
On Drawing Board

T-SQIUARE This spring at-
tachment steadies
a T-square and is
especially helpful
when lettering in-
struments are be-
ing used with the
square. A piece of
metal with edges
bent down to ac-
commodate the
nut is screwed to the edge of the square
and drilled to take a bolt, which is turned
in tightly. Spring wire, such as can be ob-
tained from an old spring-type clothespin,
shaped as shown an?tumed onto the bolt,
completes the unit. By simply removing
the screws, the unit can be taken off the
square when desired.

—Corp. R. B. Nowak, Camp Davis, N. C.
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You Can et at Almast Any Scooy
St Ll Alsmaes Ay fove

A mechanic who did a lot of assembly
work designed this screwdriver, which has
a number of blades each ground at a dif-
ferent angle, so that he could get at screws
located in places diffieult to reach with an
ordinary screwdriver. The driver is made
from a piece of 1z-in. steel 6 in. long. If
the angles of some of the blades shown are
not suitable to your particular kind of
work, they can be ground to suit.

—Opie Read, Jr., Chicago.

Radiator Hose Held by Guide
Slips Into Place Easily

The job of re-
placing the water
hose between the
cylinder block and
the radiator is
made easier witha
stiff wire bent to
shape as shown.
After the hose is
cut to proper
length, it i5 bent
downward in a
vise and the wire
hooked on over the ends., When the hose
is placed as nearly as possible in position,
pull up on the wire, and the hose will be
started on the connections so that it can
be pushed into place by hand. The wire is
easily removed.

§[When drilling tubular rivets from metal
the rivet will be less apt to spin with the
drill if you hold the metal at a 45° angle
and drill straight down. The rivet will fall
out easily.
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Trimming of Window Simplified
With Portable Display Rack
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Assembled from wood, this window dis-
play rack is fitted with casters and is con-
structed to provide a series of shelflike
sections for supplies and appliances. It
permits trimming a window merely by
pulling it around to a convenient position
and decorating the shelves, after which the
rack is quickly and easily rolled back into
place. The rack is of particular advantage
in garages and stores where no space has
been provided in the windows for holding
merchandise.

Easy Way to Hold Metal Washers
While Grinding Them

Having a num-
ber of washers
that had to be
ground down
slightly to reduce
their thickness, I
did the job in the
minimom of time
by using this sim-
ple handle to hold
them against the
grinding wheel
The handle was
nothing more than a piece of wood, which
had a short projection turned at one end
to fit enugly in the washer holes. The han-
dle permits holding the washers squarely
against the grinding wheel with sufficient
pressure to reduce their thickness quickly,
and with little possibility of the wheel jerk-
ing them out of the hands.

—LClaude J. Karcher, Easton, Pa.
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Mottle Finish Easily Produced
By Dipping Process

This mottle finish is ideally suited for
tool and kitchen utensil handles, toys and
similar small turned objects. The process
calls for dipping the work in clear lacquer,
and immediately redipping in a colored
lacquer. By withdrawing the work from
the colored lacquer in a series of jerks,
definite color bands are circled around the
work, The colored lacquer runs immedi-
ately after dipping, intermingling with the
clear base coat to form a motile finish while
retaining a definite pattern of color rings.

Starting out, the work should be sanded
smoothly and given a base coat of color
lacquer applied by brush or spray, Fig. L.
This coat sinuld dry overnight to assure a
“hone-dry” base. The dipping réquires
two tanks, one for clear lacquer and the
other for a lacquer enamel. Both elear and
colored lacquers should be fairly thin,
about the same consistency as for spraying,
say, diluted half-and-half with thinner.

The work is held on a pin board or stick,
is dipped into the clear lacquer and imme-
diately withdrawn. It should drain for
three or four seconds and then is lowered
smoothly into the colored lacquer. Now, if
the work is lifted quickly, a solid coating
of color will be deposited. If the work is
held stationary for a second and then lifted
slowly, the color coat will break, exposing
a clean band of the base coat. Again, if the
work is jerked up quickly, it will take a
solid coat of color. In this manner, various
widths of color bands, delicately intermin-
gled, are obtained. Typical color schemes
are red over white, blue over silver, silver
over blue, green over cream, etc. Less
contrasty, lﬁack over dark red or dark
brown over light brown produces an imi-
tation of highly figured hardwood.

As this is a smooth finish, it must not
show drips or runs even though the finish
itself is based on the running of the lac-
quer. Therefore, the lacquers must be thin
so that they will drain clean and quickly
to a single bead at the bottom which is eas-
ily removed with a soft cloth or a Piece of
cleansing tissue. Control over the “run” is
largely obtained by changing the viscosity
of the initial elear lacquer coat. If the eolor
coat runs too much, it is a sign that the
clear lacquer is too thin; if the color coat
does not break when the work is lifted
slowly, the clear lacquer is too thick, Ex-
cellent practice in dipping and color con-
trol can be obtained by dipping a plastic
rod or sguare. Since this has a fixed
ground color it can be dipped and then
wiped clean as often as desired until the
technique has been mastered.

POPULAR MECHANICS
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CLEAR LACOUER -

~ After sanding work thoroughly, spray or brush the
surface color coat (cream lacquer was wied on the
sample shown). Allew to dry overnight

1~ Dip work in clear lacquer,
thinned cbout half-and-
| half ai it comes fram the
can, or, at about spraying
eonsistency. Lift gquickly. |
Let drip about four seconds

@

| Immadiately plunge the
| work inte colored lacquer
| (the sample is blue). By
| lifting quickly, the work
will take a smooth coler
coat (blue). If the work is
held stationary for about
ene second and then lifted
slowly, the color coat will
break, showing a cear
band of the base coat
[cream). Again lifting
quickly, the weork will take
a solid coot of blus. Ra-
peat the banding process
as often as desired

Let work drain a few seconds and

remove bead at bottom with soft

cloth or tissve. Hong up to dry in
same position as dipped
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Coupling of Long Pieces of Pipe
Done Easily With This Guide

If you have to couple some long pieces
of pipe single-handed and have a difficult
time in getting the threaded ends of the
pipes started into the couplings, rig up a
simple guide like the one shown. It is noth-
ing more than two lengths of angle iron
bound around the coupling end of the pipe
with wire, When the loose piece of pipe is
inserted into the opening formed by the
angle iron, it is guided into the coupling,
thus making it easy to engage the threads
and start them straight.

Printing Raised Lettering
On Small Jobs

e Printers who

receive occasional
jobs that require
the use of the
popular raised
printing effect, but
who do not have
the special equip-
ment to handle
such work, will
find the following
method a time-
saver. Spread the
printed work out
face up on a newspaper, and use a fine-
screen coffee strainer to dust the resin
powder over the printing. Then pick up
the cards or envelopes, jar the excess pow-
der off onto the newspaper, and lay them
out on a large window screen. Pass the
screen slowly over an electric hotplate to
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raise the printing. The powder left on the
neww&r is put back into the strainer to
be again.

—Francis L. Tyler, Penn Yan, N. Y.

Locating Dowel Holes in Split
Foundry Patterns

‘When you have
to make a split
wood pattern for
use in foundry
casting, here is an
easy way to locate
the holes for dow-
els that hold the
pattern together,
Place two small
steel balls on one
half of the pattern
at the desired lo-
cations for the dowels. Then carefully
place the other half of the pattern in posi-
tion and tap it lightly with a hammer. This
will cause the balls to make small inden-
tations in the wood which will then serve
as guides in drilling the dowel holes.

PATTERM

EasyWay to Replace Valve Guides

On many gaso-
line engines the
job of installing
new valve guides
can be simplified
with the impro-
vised tool shown.
To make the tool,
cut off the head of
an old wvalve and
drill and tap it to
take a length of
rod that is thread-
ed at both ends. In use, insert the tool just
like a wvalve, start the guide in place and
then drive a nut and washer on the lower
end. This will force the guide into place.

—Ivan J. Stretten, Detroit, Mich.

Lacing Holes Punched in Leather
By Using Hinge as a Die

The next time
vou want a num-
ber of uniformly
spaced holes in
leather to lace it
together, try using
a butt hinge as a
die and a nail as a
punch. Drill a row
of small holes
through both
halves of the hinge
near their edges,
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drilling through both halves at the same
time so that the holes will correspond in
both parts. Then grind off the end of a
nail square, using one that is a fairly snug,
sliding fit in the holes. In use, place the
leather between the two halves of the hinge
as indicated, clamp it in place, and then
drive the nail through each haole in turn.

Holder to Steady Small Rods
While Sawing Them

To facilitate
holding small rods
and dowels while
sawing or filing
them, one me-
chanie uses a
hinge screwed to
one edge of his
workbench, When
not in use, the
hinge is flipped
down out of the way. The free half is bent
at right angles in the center and the upper
edge is notched, the edges of the notch
being serrated with a file to form small
teeth that aid in preventing the work from
turning as it is being sawed.

Special Chisel to Cut Sheet Metal

Most of the
usual troubles en-
countered in ecut-
ting sheet metal
with a cold chisel
are avoided when
a chisel shaped
like the one shown
is used. A straight
line ecan be fol-
lowed easily with
the chisel and
there is no danger
of it slipping off
the work. It can be shaped from a regular
chisel, or it can be made up from a piece
of suitable metal.

“Brush” for Cementing Shingles
Made From Lath and Screen Wire

Folded and
tacked to a lath, a
strip of sereen
wire can be in-
serted between
composition shin-
gles for recement-
ing them, if the
proper taper
brush is not at

hand.
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Worn Nut on Cross-Feed Screw

Of Lathe Repaired Easily
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When the threads of a cross-feed-serew
nut on a lathe became badly worn and
allowed too much play, an emergeney re-
pair was made as shown. First, the nut
was drilled and tapped lengthwise for two
setserews, after which the nut was eut in
two. Then, the two parts were turned back
on the eross-feed screw and shimmed apart
so that the threads in both parts of the nut
pressed snugly against the threads of the
screw. After inserting and tightening the
setscrews, all play in the threads was taken
up and the nut was as serviceable as a new
one, —Emil Wittman, Philadelphia, Pa.

Snap Switch in Soldering Iron
Gives Close Heat Control

Having considerable work that required
intermittent use of a small soldering iron
that had to be kept hot ready for instant
use, one mechanic put a switch in the iron
handle so that it could be turned off easily
for short intervals. The switch was of the
110-volt snap-action type used frequently
on radio panels.




HEAT TREATMENT

k.
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et : By
" | H.J.Chamberland

metals to which heat
treating is applied are
known as carbon and al-
loy steels, or the steel
from which they are to he
made, However, many
other materials also are
subjected to heat treating
in some form or other,
Heat=treating furnaces:
These are of two distinet
constructions—the muffle
or box-type shown in
Figs, 1, 3, 4 and 5 and the
pot or crucible type
shown in Fig. 2. Both of
these types of furnaces
. § can be used for all the
variations of heat treat-
EGARDLESS of how accurately and ment referred to in the preceding para-
nicely finished a die, twist drill and graph, although many industrial plants use
even your screwdriver or hack-saw blade separate furnaces for separate steps of the
may be, these tools would be of little value process. Source of heat can be natural gas,
if they had not been heat-treated properly. manufactured gas, oil or electricity. With
When speaking of heat treating in general, a muffle or box-type furnace, the heat
such procedures as hardening, tempering, treating is done directly by the heat that
annea]jngr fgrging, nor- is PTDduEEd within the chamber, but with
malizing and carburizing the pot or erucible type of furnace, the
are included. Also, the part or parts to be treated are immersed

A s =

2=POT-TYPE, ELECTRICALLY
HEATED FURMACE WITH
BUILT-IM THERMOCOUPLE
3=GAS-HEATED MUFFLE
FURMACE USED CHIEFLY
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in a red-hot lead or salt bath. Depending
on the insulation qualities, high temper-
atures may be rea&ted with both types of
furnaces, although pot furnaces are used
often to melt metals only, and are there-
fore called crucibles. Heat-treating fur-
naces are made in many sizes ranging from
monstrous installations for battleship guns
to small laboratory models used for deli-
cate parts of scientific instruments and
experimental work.

Hardening: Purpose of hardening is to
impart certain physical properties to steel
g0 it will resist abrasion (wear), will have
tensile strength (resist straining or stretch-
ing) and impact strength (to stand blows).
The degree of heat and the period of heat-
ing applied in each case depend on the
tybe of material, the shape and size of a
part, and the purpose for which it is to be
used. The hardening procedure consists of
heating the part or parts to a predeter-
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* THE MUFFLE-TYPE FURMALCES SHOWN ABOVE ARE HEATED AMD COMTROLLED BY ELECTRICITY

mined temperature for a predetermined
length of time. The temperature at which
steel will harden most efficiently is called
the eritical temperature or point of reca-
lescence. Often it is heated somewhat over
this stage, removed from the furnace and
quickly immersed in a tank of liquid such
as water or brine maintained at a temper-
ature of 80 to 80 degrees F. This is known
as the guench. Some types of steel are
guenched in oil, while others are cooled
in stll air.

Tempering: All tools or pieces of steel
that have been heated to high tempera-
tures and immediately quenched have de-
veloped internal strains. When exposed to
sudden changes in temperature, the steel
is likely to erack unless these strains are
relieved by the heat-treating procedure
known as tempering, also called drawing.
It consists of reheating the steel to a com-
paratively lower temperature than that
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&6—WIRE BASKET USED TO LOWER PARTS IN QUENCHING
BATH. 7—QUEMCHING BATH AMD CARBURIZED PARTS
DUMPED INTO CHUTE

1

applied for hardening. This temperature
may range from 300 to 600 degrees F., de-
pending on the degree of hardness desired,
or it might even go beyond this point. The
furnace shown in Fig. 3 is designed par-
ticularly for the purpose of tempering, and
the heat cannot be inereased for harden-
ing. Work taken from a tempering furnace
should not be cooled in a quenching liquid
but should be cooled in still air.

Annealing: After steel has been made
at the mill it is not in a machinable state
due to its extreme hardness, and therefore
it must be softened or annealed, which is
generally done at the mill. However, steel
often must be annealed by the user after
it has been hardened. Annealing is done
in a hardening furnace, the work being
subjected to a temperature of from 15 to
100 degrees below the critical point. An-
nealing demands a slow and increasing
heat, and the work may be cooled in the
furnace after shutting off the heat, or in
still air, but never quenched.

Forging: Steel cannot be shaped by
hammering unless it is thoroughly heated
to a forging temperature. Parts to be forged
also must be heated slowly to the required
temperature which is usually from 200 to
350 degrees above the critical point. After
removing the steel from the furnace, it is
cooled in still air, all air currents and
dampness being avoided.

Normalizing: Normalizing is a process
quite similar to tempering but applies par-
ticularly to work that has been ?urged. Asg
a general rule, steel sufficiently annealed
at the mill requires no normalizing, but if
it has to be done to relieve excessive forg-
ing strains, the required temperature is
from 50 1o 75 degrees F., above the critical
point.

Carburizing: Carburizing is a heat-
treating process whereby the use of cer-
tain special gases introduces an extra
amount of earbon in low-grade steels so
they can be used as substitutes for more
expensive steels, This is a surface-hard-
ening procedure, The resulting carbon
content and depth of hardening or “case,”
as it is called, will depend on the gas mix-
ture, type of equipment and heating time.
Work to be earburized must be machined
to dimensions, yet allowances for ground
finishes can be made by estimating and
controlling the depth of case, which may
be #q in. and over. If the work is executed
properly, the result is a uniform glass-
hard exterior seetion with no effects on
the core or internal structure of the steel,
When this is done in large quantities, car-
burized parts and also the quench bath are
dumped as shown in Fig. 7. A fresh
quenching solution is used for each batch
of heated parts, the used quench having
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been heated to the point where it cannot
be re-used. Fig. 6 shows parts held in a
wire basket to be submerged in a quench-
ing tank. Carburizing is not the only form
of surface hardening. Nitriding is a similar
process using ammonia gas as a treating
agent. Also, there are other patented proc-
esses. The use of a {:yamdp bath is well
known when a shallow case is desired.

Flame-hardening is not new but still re-
ceives a great deal of attention where re-
sistance to weat is the main objective.
Induction hardir;-i:g is the most recent
form of surface ening, This is accom-
plished by placing the work inside a mag-
netie ﬁeld set up by an inductor coil which
carmes -frequency currents. The

heating and quenching eycle is but a mat-
ter of semnds

A cold-treating furnace, shown in Fig, 8,
is a carbon-dioxide refrigerator in which
the temperature can be reduced to 120 de-
grees below zero, F. Such a cold-treating
furnace is used in connection with a tem-
pering furnace to stabilize the steel used
for precision tools and instruments, and
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to offset the effects of subsequent
temperature changes.
'].‘Eermncnuple pyrometers:
Nearly all heat-treating furnaces
are equipped with thermocouple
pyrometers, and many have auto-
matic heat controls, which makes
them highly efficient. Thermo-
couple pyrometers consist of two
lengths of wire of different metals
or alloys, separated from each
other except at one end, which is
securely twisted then welded or
brazed so both metals will unite.
The free ends of the wires are
connected to a direct-current mil-
livoltmeter as detailed in Fig. 9.
The welded end is inserted where
temperature is to be measured and
the heat at this end causes a dif-
ference in electric potential, which
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(12) xinp AND

OF SPARKS
SHOW KIND

A=NOLUME
OF SPARKS

B-LENGTH
OF SPARKS

QLUAMTITY

OF STEEL

iz indicated on the millivolimeter, the
scale of which is calibrated in degrees.
As will be noted from Fig. 9, the insu-
lation on the wires near the welded end
may be asbestos tubing if used for low
temperatures, but porcelain tubes and
a steel jacket protect the wires and
welded end from high temperatures as
ghown in the lower detail of Fig. 9. The
portion subjected to heat must be re-
newed occasionally, and therefore a
plug enabling thiz portion to be discon-
nected conveniently from the leads to
the millivoltmeter is generally provided.

Those who wish to renew the thermo-
couple themselves will find the infor-
mation in Fig. 10 convenient in order to
select pairs of wires of different metals
for various temperature ranges up to
2,500 degrees F. All thermocouple met-
als except platinum and some expen-
sive alloys melt or cease to be sensitive
at about this temperature. Fig. 10 also
shows millivoltmeter readings which
result at various temperatures when
using the wires listed. When renewing
thermocouple wires it is of utmost im-
portance that the twisted ends are weld-
ed so that the metal from both wires
will flow together. However, burning
the wires must be avoided as a burned
junction will be weak and will not give
accurate temperature readings
when connected to the millivelt-
meter, If, when connected, the me-
ter hand tends to go in the wrong
direction, reverse the connections,

Hardness testers: Degree of hard-
ness of a heat-treated part is meas-
ured with instruments such as

@ REACTION OF VARIOUS METALS TO SPARK TEST
STREAM SPARKS
MATERIAL Volume Color | Quantity Moture
Maochine steel Large White Few Forked
Wrought iron Lorge Strow | Very few Forked
High-spesd steel Small Red Eﬂ;::“r Forked
Corbon ool stesl Moderote White "l":.-r}' fonwe Firlp-rvp-ﬁ:ling
Gray cost iren Smoll Red Many Fina-repeating
White cost iren Very small | Red Fewr Fine-repeoting
Mangonese stesl Mn:!::;relr White | Maony |Fine-repeating
Stainless steal Moderote | Sirow | Moderale Forked
T i .
unm::-:r;rzlmwm Small Red Maony " | Fine-repeating
g Extremely | Light
Tungsten carbide el e Hone ———
Mickel ‘ll'-r‘r smiall Drungo Mone ———
Copper
Bross Mone _— Mone —_—
Aluminum
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; FHOTOMICROGRAPHS OF STEEL STRUCTURE

IN PROCE
ERIMG FROM RAN MATERIAL TO THE DIAMOMD-HARD STAGE

Rockwell or Brinell hardness testers, one of which
is shown in Fig. 11. While both readings give simi-
lar results, the instruments are ealibrated differ-
ently, as for example 65 on a Rockwell C scale
equals 652 Brinell reading or 90 Rockwell B scale
is 202 Brinell

Classifying steel by spark tests: Steel is a critical
material and a certain type mistaken for another
can prove very costly, especially when heat treated.
Spark tests, illustrated in Figs. 12 to 14 inclusive,
provide an easy, reliable means of identifying steel.
Any size grinding wheel of 46-P aluminum oxide,
operating at the correct surface speed, will do. A
portable grinder is ideal as it can be carried to the
material. The testing is done preferably in total
darkness, but a dim light iz suitable if a black
cardboard is placed behind the wheel to serve as
a background. Dress the wheel face clean with an
abrasive stick, using light pressure. The color and
pattern of sparks based on the width and length
of the stream, Fig. 13, determine the kind of steel
or other metal. Not only do sparks vary in quan-
tity but also in pattern, as shown in Fig. 14, Fig. 15
gives reaction of various metals to the spark test.
Note that wrought iron and high-speed
steels give very few sparks, and some pro-
duce none. B

Hardened steel structures: The four A
photomicrographs of Fig. 16 show the °
transition which occurs in steel structures 3
hardened throughout, from the raw ma- %
terial to a diamond-hard stage. In A, the %:
white dots (known as cementite) are uni-
formly distributed because this is raw

CROSS-SECTIOMN AL
VIEW OF STEEL

SURFACE HARDEMED
BY INDUCTION @

HARDMESS DEPTH
I IMCHES

steel. In B, sufficient heat has been applied
to partially break up the dots, while in C,
additional heat has caused a wider distri-
bution of the dots, and at this stage the
steel has become quite hard. In D, the dots
are so finely distributed that they appear
like fine diamonds set into a matrix of steel.
At this final stage, preceding quenching,
the hardness is at its maximum, and tem-
pering for a set period brings it down to
the required Rockwell or Brinell figure.
Fig. 17 shows a structure resulting from
induction surface hardening:; the cross-
sectional pattern varies with the procedure,
but the hardened area itself differs slightly.
Detail A shows the depth of hardening or
case as it appears to the naked eye, while

JULY, 1944

B, C and D are highly magnified views
from the outer surface to the core. The
graph given in Fig. 18 shows the hardness
depth in inches.

The three steel blocks in Fig. 19 show
the differences in surface finish as pro-
duced under varying atmospheric condi-
tions, A was hardened in a furnace hav-
ing no control of any kind, B in a furnace
having only heat control and C in a fur-
nace having both atmosphere and heat
control. C apparently has the finest grain
as decarbonizing was entirely eliminated.

Tool steels: These are intended for use
as tools to cut or otherwise alter the shape
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__@ HEAT-TREATING RECOMMENDATIONS
to abbreviations: C— Mn—maonganesae,
Si—silicen, Cr—chromium, ¥—vonodium
W—tungsten, Co—cobalt, Mo—malybdanum

CARBOM STEEL

Analysi C . 70-1.30 Mn..25 5i .22
Hordening  Tempering  Forging

1425-1550 J00-400 1600-1900
Quench—water or brine

13751450

HIGH-SPEED STEEL
Analysis; ©.75 W 12.00-1900 Cr 3.80.430 V.95-1.15

Hardaning Tempering Forging Annealing
1850-2300 4001100 1950-2200  1500-1650
Cuench—oil .

HOT-WORK STEELS
Andlysis: C .45 Mn .25 530 W12.00 Cr3.50 V.75

Hardening Temporing Forging Annealing
17501900 200-1100 1500-2000  1450-1450

Quench—aoil or still air

SHOCK-RESISTING STEELS
Analysis: C .45 Mn .25 Si.30 W 1.75 Cr1.40 V.25

Hardaning Tempering Forging Annealing
1550-1800 330-700 1700-2000  1400-1500
Guench—ail
DIE STEELS
Analyshs: € .45 Mn 25 Si30 W 175 Cr1.40 ¥V .25
Hordening Tempering Forging Annealing
1500-1650 AT 5-500 1450-1800  1500-1550
Quaench=—ail

of other materials. Carbon steels have long
ago been replaced with alloy steels but all
contain a certain percentage of carbon. The
most commonly used alloy tool steels are
high-speed, hot-work, shock-resisting and
die steels. Alloys generally used to make
ithem are manganese, silicon, chromium,
vanadium, tungsten, cobalt and meolybde-
num as given in Fig. 20. Molybdenum is
substituted for tungsten when the latter
cannot be obtained. In the case of high-
speed steel the tungsten content is reduced
from 14 to about 2 percent, but a propor-
tional inerease in molybdenum preserves
its cutting properties. Die steel, used for
all kinds of die and punch work, has a large
percentage of carbon and chromium but
no tungsten.
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Adjustable Utility Pliers Cut Off
For Use on Specml Jobs

A pair of inex-
pensive adjustable
pliers of the utility
type can be con-
verted easily for
use as a pair of
battery pﬁlers by
grinding off one
jaw as shown in
the upper detail.
This allows the
nut on a battery-terminal bolt to be turned
without the lower jaw of the pliers diéging
into the battery top. By grinding off the
end of one jaw as shown in the lower de-
tail, the same kind of pliers can be used
for bending the lock washer to lock the
nut on a Bendix bolt used on some gen-
erators and starting motors.

Detachable Shelf Made Easily

Requiring a
shelf in my shop
that could be re-
moved when not
in use, I made one
as indicated. Or-
dinary metal shelf
brackets were
screwed perma-
nently to the shelf
and were slipped
into short pieces
of flat curtain rod
screwed to a wall. The nails that hold the
pieces of curtain rod must be driven in
flush with the surfaces of the rods.

—@. E. Henderson, Argvle, Wis.

Strong Looped-Wire Chain Links
Will Not Cume Unfastened

¥You can make
small wire halter
chains, dog chains,
ete., with links as
strong as the wire
itself b}r cuttin
the wire in equ
lengths that are
twice as long as
the finished link
desired. To form
the links, turn a
small loop in the
center of the wire and double back the
ends so that they overlap slightly. Bring
each free end up through the loop and
wrap it around the side wire to complete
the link, which is then drawn tight to close
the loop.—Emil Eichler, Edmonton, Can.

FOPULAR MECHANICS

LOCK WASHER

PIECES OF
CURTAIN ROD




‘CDON?T S?’

FDR vour own safety, and in the interest
of your radio serviceman who is liter-
ally swamped with repair work, the fol-
lowing timely “DON'TS” illustrate things
vou must NOT DO if you expect uninter-
rupted enjoyment from wvour radio;

(1) Perhaps the most dangerous place in
the home to operate a radio receiver is in
the bathroom. Like any electrically oper-
ated device it should not be handled with
wet hands, and the operator must not be
in contact with water or grounded hath-
room fixtures. Confined air, saturated
with steam and taleum powder, is definite-
Iy bad for the szet.

(2) Never attach a ground wire to your receiver un-
less directions specifically eall for one. Do not connect
the antenna wire to a radiator; such connections can
result in a burned-out coil in the set.

(3) Do not use a serewdriver on the metal radio chas=
sis, you may damage vour set so that it cannot be re-
paired and you might get a serious shock.

(4) Never turn the turntable of a radio-phonograph
combination by hand; foreing may bend or break the
mechanism. Do not touch the pickup arm while the
instrument is in process of changing records.

(5) Eeep small radio sets out of windows, especially
in the kitchen where you may be tempted to tune the
set with one hand in water, a highly dangerous thing
to do. Receivers kept in windows where they are sub-
ject to quick changes in temperature, and exposed to
dampness, are regular patients in radio hospitals.

(6) This illustration should not be necessary, but any
serviceman will tell you that it does happen, and he
probably can show you table model sets that have been
“fried” on radiators. All of these things cause unnec-
essary service calls, and can be avoided.




“fockeile” PORTABLE

"__IH e

oyl “PYOCKET” radios for experimenters
have usually been one of two types:
those too large to actually carry in the
pocket, and the ones small enough to slip
into a pocket but requiring an external
antenna for reception. This one-tube
“pockette” set not only fits the pocket but
includes a built-in loop antenna that will
bring in strong local stations without an
additional external wire. The original
model picked up four local stations in Den-
ver, Colorado, and played merrily on as
the operator, with headphones on his head,
strolled down the street with the set in his
pocket. However, those who wish to add
an external antenna for distant reception
may do so, as indicated in diagram Fig. 1.
Mount Cs inside box and connect to lug S.
The complete unit is assembled in a case
made by cutting down a cigar box of the
shallow 25-cigar variety, and only a few
odds and ends of parts salvaged from a dis-
carded midget-type broadeast receiver
were required. A type 154 miniature tube,
commonly found in radio experimenter's
junk boxes, is employed in a standard re-
generative cireuit. The only unusual fea-
ture is the tuning coil which is wound in
two sections on the case of the set; these
— . B windings form a directional loop antenna.
5  Cositial i The grid winding consists of 28 turns of
L et typn- ik e iich) i No. 26, 28 or 30 enameled or cotton-cov-
Cyo DI02S Mid. Candenaer i 2 f
| €35 350 or 243 Ml Vesr. Comeimnaar 2 ered magnet wire, close-wound in a clock-
X -Imum:?; Fc':':lmm : wise direction. The 19-turn tickler coil is
£ 00005 ML Flaed Eondnmor e wound in ‘!ZhE same manner with the same
RN TR Ty g O s kind of wire, and the coils are spaced %
T e LTRSS of an inch apart. Suitable wire can be =al-
TIONS BOTTOM VIEW  CELL FOR)"A" AT, 1G] vaged from a burned-out filter choke coil
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HAS BUILT-IN ANTENNA ...

or an old audio transformer. The case di-
mensions are given in Fig. 2, and all eoil
and ecircuit connections are clearly shown
in the pictorial wiring diagram, Fig. 3.

The coil terminals are brought into the
case through small holes, and these leads
should he left long encugh for the circuit
connections. These coils will tune from
approximately 575 to 1350 ke. If your local
station, or stations, tune near 550 ke., add
3 turns to the grid coil winding. Wrap a
laver of adhesive tape over each coil, seal-
ing it down to the box, overlapping the
coils to proteet them from moisture. The
case, including the cloth-hinged lid, is then
covered with black eileloth glued to the
bhox with a laver of household cement. De-
tailed student material list R-326 is avail-
able from Popular Mechanies radio depart-
ment, upon receipt of postage.

Arrange the parts carefully and wire
them with short flexible leads before
mounting them as shown in photo A. Ce-
ment the variable condenser dial plate on
the case as indicated in photo B, Connect
the six “penlight” B-batteries in series
with flexible leads, and insulate the end of
the 1% volt flashlight-cell A-battery from
the terminals of the tube socket with a
small piece of cardboard,

PHOME
JACKS™

MINIATURE
TUBE
MIH. TUBE

SOCKET
€23

BUSBAR WIRE
{SUPPORTS SOCKET
MOUNTING PLATE)

= MWOTE —
QPTIOMAL AMT.
MED. SIZE CLIP AND OOND.
H.JSHUGH? l'gﬂ.l Ca NOT SHOWHM.

(NO. 1 SIZEC) | CONNECT AT (5)
IF USED

Q. D. FIMISHED

SIX PENLIGHT / +
FLASHLIGHT CELLS - “

It SERIES (SIZE A-A)
B-BAT.
Fic.3
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N ). otical
™ RADIO
‘HINTS

(A) Plastic crochet needle of the
“dime’ store voriety mokes o wse-
ful probe and wire-lifting teal for
radio instructors or servicemen
when demenstrating or locating
poorly saldered or broken leads in
“live" circuits under test. It pro-
vides a completely insviated tool
l:mlh,rr ndup!cd ‘nr I|'||;: purpase then
o screwdriver or similar instrument
that moy couse a short circuit or
an accidental shack to the sperater

(B) A “china” marking peoncil is used to write service dota on gloss

or metal tubes in o lorge radic station where 50 receivers are oper-

ated an a 24-hour schedule. Home set ewners will find this methed

better than the usual unsatisfactory gummed paper tube stickers
for service memoranda and dating purposes

(G) Antenna lead-in strip mode from paper-cov.
ered copper foil obtained from serap building ma-
tericl. Fohnestock elips are bolted to eoch end:
the strip is then corefully wropped with weather-

{C) Platas removed proaf tope

from a discarded

variable condenser H T * .
make good drawer (H) it F""""““""- = S

knabs with bro- 10 RECEIVER
ken edges re-
paired with
poker chips
drilled @nd ce-

mentedos shown

handles for your

redia warkbench TO OUTSIDE

LEAD FRICTION

Bz (D} Microphone for inter-offiee sys-
tems hos control box with “busy sig-
nal” light; (E} Hondy pilat light re-
maver made from spring clothesping
(F} Improved leng-life phono needle
has plu.\lit nn-ls.z-r:duting iﬁsulalnr:
(1) Scratch preventer shields tocked
ar cemented behind econtrol knobs
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No.17 ... .. PICKING THE
PROPER TOOL FOR THE JOB

There is a difference in snips. They vary in style and
size in order that they may better handle a wide range
of cutting work. Below are some common examples.

For gl:m:nll cutting use, STANDARD PATTERN
CRESCENT SNIPS are recommended. Made in 8
gizes, they are designed to cut straight lines or circles
of fairly f’nrge radius. Example: Cutting sheet metal
Lo size.

Where it iz necessary to cut intricate patterns or
curves of amall radiug, nse CRESCENT CIRCULAR
CIUUTTING SNIPS. The curved contour of their cut-
ting edges makes it possible to turn the cut sharply
without taking a new "bite,” Example: Cutting in-
tricate templates.

[

b

€
<
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- CRESCENT TOOLS
4;” Wi'r'nfs fo Wotf

- oo
""‘x}d t\\‘x\\

When "on-the-job™ work will not permit an assort-
ment of snil.ls being carried, use CRESCENT COM-
BINATTON SNIPS. They are designed after conven-
tional circular cutting types and will cut curves as
well as straight lines. Example: Hot air furnace work.

Where powerful Ie'n.'eraEu i5 necessary, ag with hea
sheet metal, CRESCENT HEAVY DUTY 3NIPS—
with an overall length of 164 inches —are ideally
suited. Example: Heavy bench work,

MAIL THE COUPON FOR FREE REPRINTS

Thin iz No. 17, in Crescent's
TOOL NOTES Series. These
informative advertisements
provide practical informa-
tion for users of hand tools,
Mail the coupon today!

CRESCENT TOOL COMPANY, JAMESTOWM, M. Y.
NN EEEEESSEEESEEEESEEEEREEEEEE
G

Please send vour "Tool Notes™ Series
[ for Bulleting  [] for 3-ring binder

Creacent Tool Co,, Jamestown, N. Y.

Name

Addresa

City.
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WORTHY WEAPON

America’s ﬁghter pilots using Aﬂisnn—pcwemd Planes

ate downing the enemy on every battle front. %
Allison engines by superb performance have
proved their ability to take punishment, their
smoothness to lessen pilot fatigue, their
economy to provide long range.
* These engines—worthy
weapons today — will
contribute to the comfort
and safety of the planes

you will ride in

[Omorrow.

’ POWERED BY ALLISON:
g I-"J{ .F'-.;él'—LEgJ:'rrrmz

e -39 Airacobra

Pogo— W avhawit

A-36 and P- 3 rA— Mustang

Iﬂ Fl-'rf l‘l’h-'lﬂ }O-,ilth‘.l- f'rllvlll.’D‘” L1 1ard r'hlw
been buile for the above plener of the
L'-u S. ll'!.r“'l') .'!I.r .F.I:l TOes.

BUY WAR BONDS ~ § ' ‘ ﬁ E CENERAL
_ DO MORE THAN BEFORE )" = DIvISIoN oF || worss |

d Indignapoliz, Indiana

Every Sunday Afternoon
GEMNERAL MOTORS SYMPHONY OF THE AIR—NBC Nerwork
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res tow pour car

See your lecal newspaper for fime ond station.
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Eflgcor
e
MARFAK

tbrrcarson /

What a pleasure to drive a car
that has MARFAK chassis lu-
brication. Your car is quieter,
smoother, easier to handle.
MARFAK is always applied by
chart, never by chance. Elimi-
nates the possibility of missing
a king pin or a control arm lu-
brication fitting. And with each
MARFAK job you get a stem-
to-stern check-up of every point
of wear, every point of adjust-
ment. Your Texaco Dealer
turns your car out feeling years
younger! Ask him to give your
car that “MARFAK feeling”—
tomorrow!

THE TEXAS COMPANY.
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*One of the Freedoms | will
feel | have earned will be
to have a Harley-Davidson
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- Silver Goes to Work

Continued from page 75

which specialize in its production, Silver
also should be considered one of the most
corrosion-resistant metals that we have,
“Bactericidal properties of silver have
attracted considerable attention in the
purification of drinking water. The germi-
cidal value of silver leaf for preventing in-
fections by placing it over the incision after
a surgical operation long has been known."”

The purity of silver is referred to as the
“fineness” of the metal, and a bar that con-
tained 99.95 percent pure silver would be
designated 999.5 fine, meaning 999.5 parts
per thousand were silver. In the United
States the standard silver acceptable for
bullion trading is 999.0 fine and is referred
to as fine silver. In England and the Orient,
bars 996.0 fine are acceptable.

Copper has been used as the alloying
element of silver since early times when
primitive peoples discovered the native
gilver-copper alloys. The fineness of the
silver-copper alloys used in the arts and
silverware industry varies generally from
750 to 925 fine. Some articles are made
from alloys having the same fineness as
silver coins, which in this country are 900
fine. In England and the United States the
accepted standard for silverware is 925 fine
and is called sterling silver. Most of the
silver products we use are made from this
composition.

Contrary to the usual belief, native, or
pure, silver accounts for only a small part
of the total production. Silver occurs in
many ores, usually as a sulfide and is com-
monly associated with lead, copper and
zine, The silver content of the ore may
vary from a few ounces per ton in lead and
copper ores to hundreds or even thousands
of ounces where silver is the principal
value.

That silver will be used more than ever
in the production of eivilian merchandise
after the war is an accepted fact with met-
allurgists and manufacturing authorities.
This is made clear, they say, by the re-
markable advances made in many manu-
facturing processes, alloys and materials
and by the rigid tests of various types of
construction under wartime operations.

While silver production in the Western
Hemisphere has been slowed somewhat by
such difficulties as labor shortages, experts
point out that there is little danger of a
silver shortage for years to come despite
extreme war production needs. This is
particularly true if the Treasury continues
its policy of making government “free sil-
ver” available to industry.

POPULAR MECHANICS
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TOUGH . . . but oh so gentle

” Little engine troubles soon
become big, expensive problems, if

neglected. And one of the most com-
mon causes of engine trouble is worn-
out piston rings.

Whenever your engine shows signs
of ring failure—oil-pumping, smoke and

loss of power—go to your motor service
man. He will show you how to save oil,

‘check cylinder wear and step up engine

performance—with Hastings Steel-Vent
piston rings.

HASTINGS MANUFACTURING COMPANY, HASTINGS, MICH.
Hastings Mig. of Canada, Ltd., Torcate

r_ B
* HASTINGS stee1L-vENT
IT'S A PRIVILEGE
TO BUY WAR BONDS PISTON RINGS
* TquH ON DIL-PUMPING EEHTI.E OH CYLINDER WALLS
J
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GIVING A MACHINE
THE BREATH OF LIFE

Fhoto pourtesy
Fawick dirder Co,

X suILDING precision machin-

ery, it is usually the combination of trained mind,

* skilled hands and right file that provides the
final assurance of good performance.

Mo single type of tool has yet been discovered
which ecan be applied with greater versatility
toward “making things work™ than files. Their
production is an “industrial art” which can well
be a tool manufacturer’s sole business,

For B0 years Nicholson has been making files
and nothing else. MNicholson devotes its field
studies wholly to files for industrial production,
sharpening tools and implements, working dif-
ferent kinds of metals and other materials.

So, when you ask your hardware or mill-supply
dealer for a file for a specific purpose, you can be
sure that in Nicholson or Black Diamond brands
you can obtain exactly The right file for the
Job—under the guarantee of Twelve perfect
files in every dozen.

FREE BOODK, “FILE FILDSOPHY." For production heads, '

foremen, mechanles, repair and mashine shop operators. Shows
seares of regular and special-purpose files.

NICHOLSON FILE CO., 22 Acorn 5L, Providence 7, R. I, U. 5. A,

fdlie Canadign Plant, Port Hepe, ind.)

'NICHOLSON |

FOR EVERY &%
PURPOSE A,
RADE LA,

} FILE
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- most of the shock as th

They Get There First

Continued from poge 47

one of several TCC bases, probably Alli-
ance, Neb., Sedalia, Mo., or Louisville, Ky.
The enlisted ground erews are meanwhile
trained in their specialized tasks.

The final phase of training is conducted
at Laurinburg-Maxton Army Air Base
near Ft. Bragg, N. C. Here the Troop Car-
rier Command erews meet for the first time
their future passengers in battle—para-
troops, glider infantrymen, and artiﬁer:,rn
men. These are specially trained ground
troops of the Airborne Command. After
two to three months of practice in hauling
and dropping troops, supplying them by
parachute during maneuvers and evacuat-
ing “wounded,” a Troop Carrier squadron
is ready for assignment overseas,

The TCC's glider pilots, noted through-
out the AAF as the toughest flyers in the
business, are trained in the same com-
mando course given to the Airborne troops
they will carry. Reason for this is the un-
pleasant truth that once a glider pilot lands
his eraft the only way to get home is by
foot or in another vehicle, When the land-
ing is behind the enemy’s lines the glider
pilot must fight his way back. The TCC
gives him combat training at its Glider
FPilot Training Center, Bowman Field,
Louisville, Ky.

Standard glider of the AAF at present is
the CG-4A, a 15 place machine of fabrie
and tubular steel whose capacity for ab-
sorbing punishment without injuring its
passengers is legendary. CG-4As have
been rammed into houses, set down in
lakes, crash landed in forests—but their
passengers are seldom hurt., With a gliding
range of about ten to one, it will travel for-
ward ten feet for every foot of altitude. Its,
wing span of 83 feet 5 inches, compares'
favorably with that of a Flying Fortress.
It is 98 feet long and weighs 3,600 pounds
empty. Carrving a flight crew of pilot and
co-pilot the glider is towed by the C-47s
at the end of a 350-foot nylon tow rope,
either singly or two to a transport. The
elastic quality of the nylon, which takes up
e glider is towed
into the air, is largely responsible for the
success of glider operations. The gliders
have upturnable noses which allow a jeep
or small field piece to be run aboard, Al-
though the primary purpose for which
Troop Carrier crews are trained is aerial
invasion, its pilots run passenger and
freight routes under the noses of the en-
emy: evacuate wounded men, and haul
combat engineer battalions which special-

Continued to poge 152
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SPARK PLUCS

mnnmmlmrm

“Dang if, Oncle Rafe, f]-u-it playing paralrooper . .. comp'ny's a'comin’
and maw can’t find the bedsheet!™

NO CATCH...TO "PLUG-CHEKS" GAS SAVING!

Auto-Lite's "Plug-Chek"” Inspection Service can
help save gas wasted by faulty, dirty or im-
proper plugs. In actual tests by the American
Automobile Association this spark plug serv-
ice resulted in increased gas mileage up to
12%! Today some car owners get better results
from “hotter” spark plugs than those which
eriginally came with their car. This is particu-
larly true because gas rationing so radically
cuts the speeds and miles you drive. “Plug-
Chek" will quickly shoew you whether your
present plugs are operating “too hot” or “too
cold” or just right. Get a “Plug-Chek"” today!
THE ELECTRIC AUTO-LITE COMPANY

TOLEDD, 1 - Maerchondising Divivion . OHIG
BACK THE ATTACK —BUY WAR BOMDS
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Tune In
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GREAT RADIO 5HOW

Featuring men and women of
the fighting fronts
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BROWN DUCK

OVERALLS
For Those Extra ¥
Tough Jobs 4’

WORK CAPS R o
Washable, comfortable and
eoal, with breather ayslets.

@ Here's ancther exclusive
work garment you'll be glad to
know about—Carhartt Brown Duek,
Overalls,

Built for those exira tough jebs,
these 11 o bib overalls and coats
ta match are just the ticket for
structural iren and steel workers,
bridgemen, slectricians, and line-
men, road builders, foundry men,
ship workers, truck drivers, freight
handlers and a hundred and cne
other rough and ready occupa-
tions.

bMade by the makers of the fam-
ous union labal brand of Carhartt
work clothes, they're dependable,
wear-resisling and rugged. Back
three generations of overall mak-
ers who have backed the unions
for ower 50 years—BUY CAR-
HARTT OVERALLS!

HAMILTON CARHARTT OVERALL CO,
Established 1889

Detroit, Mich. Carhartt Park, Ky.

Atlanta, Ga. Dallas, Texas

On sale at your local dealer’s

UNMION MADE WORK CLOTHES
50 Years a Friend to Organized Labor

TERIALS
KEEP MAMOVING

with Steel-Grip Gloves

With not & moment to be lost,
keep men at work and materials
movi with Steel-Grip chrome
tanoed cowhide \-e:.%mel rib-
bons over tough leather = :
palm and fingers reinforeed, for
utmost wear, Handle rough
hravy, sharp materiala with uﬁd
and safety and sureness, Or what's
our prablem? Over 4300 proven
I-Grip safeguards may give
gjﬂunn irmied (0l AOEWET. by
g industrialg sinee 1910, Write for
catalog or state your need today.

INDUSTRIAL GLOVES CO.

-~ 651 Garfield Blvd., Danville, Ill.
Canada: Soray Supply Co., Toronla @

ize in reconstrueting ruined landing fields.

The Troop Carriers reached Egypt in
time to help General Montgomery's Eighth
Army chase Rommel across Libya, hauling
gasoline, food, water, ammunition and
bombs. They flew in sandstorms reaching
up to 8,000 feet that half blinded the pilots,
pitted propellers and ruined carburetors,
but they kept coming so fast that fighter
planes returning from a mission often re-
fueled from a C-47 awaiting them with a
load of 100 octane. On return trips they
piled wounded British Tommies onto
stretchers and few to hospitals on the Nile.

It was the Guadaleanal campaign which
helped to develop one of the most hard-
bitten and overworked airlines, the Troop
Carrier aggregation known as “SCAT"
(Central Pacific Air Transport) which in
one month hung up a record of 1,853,000
ton miles of cargo and passenger flying.
Operating from New Caledonia and Espiri-
tu Santo, SCAT boasted that 90 percent of
its planes were always in flying condition
despite tropical storms and primitive main-
tenance conditions. It flew 2,810 missions, a
total of 1,303,000 miles or fifty times the
distance around the world at the equator.

At its School of Air Evacuation at Louis-
ville, Ky., the TCC trains flight nurses.
They are selected from the regular Army
Nurse Corps and former airline steward-
esses and given six weeks training in avia-
tion medicine, particularly the treatment
of patients in flight. Assigned to air evac-
uation sguadrons overseas, they fly to the
front with personnel and equipment, su-
pervise the speedy conversion of the big
ships into hospital planes and care for the
wounded on the way back. With canvas
stretcher racks installed, a C-4T carries 20
to 24 litter patients per trip. Once offloaded
from hospital boats on this side of the At-
lantie, our wounded men often get a second
ride with the Troop Carrier Command to
army hospitals located as near as possible
to their homes, During one operation from
an east coast port recently, the TCC moved
over 600 patients in ten days to hospitals
throughout the east and middle west.

“You made the lap of the trip that always
seems the longest, the shortest,” said one
wounded soldier to his flight nurse. “We
sure are grateful.”

.In stories like this, and in the awards for
bravery and unit citations worn by its
thousands of officers and men, the I Troop
Carrier Command sees the proud justifi-
cation of its insigne and its motto—A giant
falcon carrying an armed soldier in its
talons, beneath it the Latin words: “Vincit
qui primum gerit—He conguers who gets
there first!”
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PRESIDENT TAFT GAVE THE STARTING SIGNAL

T is June 1, 1909. For weeks

the papers have carried the ex-
citing news. Now, before New
York's City Hall five “horseless
carriages’’ —an Acme, a Shaw-
mut, an Itala and two Model-T
Fords—stand hub to hub.

Anxiously mechanics make final
adjustments. Then, from the
White House, President Taft
flashes the starting signal. And
America’s first transcontinental
auto race is under way.

West of St. Louis, seven-day
rains had turned the roads into
quagmires, Across the prairies and
in Colorado average speeds were
cut to ten miles an hour.

At Cheyenne, Wyoming, the
big Itala quit the race. The others

JULY, 1944°

plowed on. Near the summit of
the Cascades they fought their
way against towering snow drifts.

Days later, Ford Car Number
2—the winner —entered the gates
of Seattle’s Alaska-Yukon-Pa-
cific Exposition. It had crossed
the continent in 22 days and 55
minutes, with New York air still
in the two front tires!

As he awarded the trophy cup,
Col. M. Robert Guggenheim said:
“Mr. Ford's theory tha! a lighi-
weight car, highly powered . . . ean
go places where heavier cars cannot
go, and can beat heavier cars cost-
ing five and six fimes as much, on
the steep hill or on bad roads, hos
been proved. I believe Mr. Ford
has the solution of the problem of

the popular aulomobile.”

The proof of that statement
no longer rests in a single car,
which won a race, but in the 30
million cars and trucks Ford has
built sinee then. And today mil-
lions of them are providing reli-
able, economical transportation
for wartime America,

Meanwhile the inventive gen-
ius and the precision skills associ-
ated with the name Ford continue
to serve the nation in the mass
production of giant aircraft and
other means to victory,

In the days of peace ahead,
Ford's resourcefulness in develop-
ing new ideas and methods will
apain producesoundly-engineered
motor ¢ars, priced within reach
of the largest number of people.

FORD MOTOR COMPANY




VICTORY
GARDENERS

Dirt won'’t stick to
hands covered with
DU PONT “PRO-TEK”

Before starting
work, rub on

“PRO-TEK" like

a cold cream

After work,
grime and dirt
wash right off

IT BELONGS

TOTHEM

4 Helping to gulide
army wvehicles on strange
rogds, Tomorrow the new
improved HULL COMPASS
will be available to you at
- your dealer s,

HULL MF@. CO,, P. 0. Box 246-D7, Warren, 0.

TAPE WORMS
ROUND WORMS

(Ascarids)
HOOK WORMS ‘= §
WHIP WORMS \(%_

I ...Jmmnfrmgmrdﬂgujaﬂ%emmm

vt PULVEX
s WORM CAPSULES

Used by lending breeders. At beading pet, drug, department stoves, S0¢
0 package (dookle size, T5c). Pecked bwo ways: for puppies, for dege.
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Featherweights on Wheels

Confinved from page 7%

attached to the chassis and the other end
clamped to the body, replaces each con-
ventional set of spring leaves. The spring-
ing action of the usual spring is duplicated
by the twisting action of the bar, at a con-
siderable saving in- weight.

The trend of the railroads toward light-
weight equipment began with the advent
of the streamlined passenger trains pulled
by Diesels. The indications are that even
these trains can be replaced by still lighter
engines and cars with no sacrifice of safety
or comfort. Figures have been prepared
for a new Diesel road locomotive that
would be 137 tons lighter and 750 horse-
power less powerful than present Diesels
and that yvet would have a top speed and
tractive effort comparable with present
engines. Weight reduction would be made
possible by using Diesel engine units of
smaller eylinder bore. This would reduce
the length and hence the weight of the
engine. Other refinements would include
aluminum fuel tanks and lightweight
flooring. Doing the same work as one of
the present Diesels, such a lightweight en-
gine would consume 145,000 fewer gallons
of fuel oil and 900 fewer gallons of lubri-
cating oil per vear, allowing for 6,000 hours
of operation with a 60 percent load factor.

Already in use on the Santa Fe and Bur-
lington systems are a few lightweight pas-
senger cars designed on the semi-mono-
cogue principle, using a skin-stressed body
on a fabricated and welded frame. These
Hill cars employ a coil-spring suspension
that gives a unigque floating ride. Of about
the same weight as standard lightweight
railroad cars, the Hill cars are said to have
a high factor of safety.

Before the war, Bethlehem Steel had
completed a few dozen box cars and hop-
per cars of a high tensile, rust-resistant
steel that provided a weight reduction of
15 percent. Additional weight economies
are anticipated. ;

Weight engineers tell about the time,
not so long ago, when an airplane builder
pushed his new model out of the hangar,
invited four friends on board, and revved
up his 65-horsepower engine for the first
test flight. To his surprise the airplane
didn’t even budge on its wheels, so heavily
was it loaded. Weight engineering has
come a long way since then, but the engi-
neers feel that even now their work has
hardly begun.

@[ To learn where to buy commercial prod-
ucts described in these pages, see the index.
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" When Long Distance Says—

"Please limit your call
to 5 minutes”

That’s a good suggestion to fol-
low. It means the lines to war-
busy centers are crowded. It's
a friendly, thoughtful act that
helps the other fellow—and then
some day turns right around and
helps you.
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Millions of tons of America's foeod get

to the stores and markets regularly be-

cause AC Spark Plug reliability keeps
the trucks in service. Owners of those
vital trucks save gasoline and lengthen the
life of their spark plugs by having plugs

cleaned and adjusted every S,Wd miles.

CLEAN PLUGS SAVE
UP TO ONE GALLON
OF GASOLIME INTEN

DO MORE THAMN BEFORE—BUY WAR BONDS NOW
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Heroes of the *Hump”

Continued from page 87

had become one of the biggest and busiest
air centers. American engineers, pilots,
and mechanies had acecomplished the im-
possible. By expending a ]iittle effort, the
Japs could once have taken Assam with its
sleepy tea plantations and rice paddies.
Now they know it is too late and the best
they can do is drop an occasional bomb
from great heights and announce to the
world “China Wing wiped out.”

There is keen competition between the
various fields. The men keep a “score
board” of the tonnage they carry, and
wateh it as avidly as they ever watched
baseball returns. There is also competi-
tion over which unit has the best mess.
The pride of one group is an ingenious
stove made of two gasoline drums with the

" ends knocked out. The drums were weld-

ed together and set up on supports, leaving
room for a grate beneath. Insulation was
provided by a mixture of soil and cement.
Out of this stove come roasts of buffalo,
camel and goat meat to be served alongside
wild pineapples, mangoes, carrots, and the
dehydrated and canned rations.
President Roosevelt paid tribute to the
valiant flyers of the Hump early this year
with a radioed citation to the entire India-
China Wing. The citation, first of its kind
to a non-combat outfit, was for “excep-
tionally outstanding performance in the
face of almost insurmountable odds.”
Soon the Hump route will be augmented
by the new Ledo Road across North Burma
which is being built through the jungles
by U. 8. Army engineers. But until land
or sea supply routes are opened up, the
men of the India-China Wing will be flying
Em;jnd the clock to keep a brave ally in the
ght.

Revolution on Rails
Continved from page 25

covered that control cooling of new rails
prevents the shatter cracks which form the
nuclei of the fissures.

The Southern Pacific has pioneered a
number of railroad safety devices. One is
a boiler drop plug, a device to release steam
into a locomotive firebox when water sinks
below the top of the crown sheet in the
boiler, threatening explosion. If the hoiler
water level drops low enough to uncover
the crown sheet, a fusible metal which
holds the button-like center in the body
of the brass plug gives way and the whole
button blows into the firebox, releasing

Confinued to page 158
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“BIG JOE” CAN BLAST A HOLE THROUGH A FOG!... It's the

air raid siren that’s guarding Pearl Harbor and hundreds of American
towns and cities..,and it’s got the loudest mechanical
voice in the world today. It can actually start

fires with its tremendous vibrations!...

e
e My

BACK THE ATTACE WITH WAR BQNBSE

“Where does Big Joe’s power come from?...Tll tell you!...From the
same engine that used to hide under the hood of a Chrysler...the very
same engine that’s helping to push thousands of General Sherman
tanks toward Berlin and Tokio!”

v e sernnss GHRYSLER

Industrial Engines » Marine Engines » Marine Trac-
tora » Navy Pontoons « Harbor Tuga « Anti-Alreraft

Cannon Parts» Tank Engine Assemblies s Tank Parts == et
Ajrplane Wing Panels s Fire-Fighting Equipment ":ﬂrt@
Air Raid Sirens » Gun Boxes « Searchlight Reflectors. BIVISION OF CHRYELER CORPORATION

THE HATION-WIDE CHRYSLER DEALER ORGAMIZATION OFFERS OWMERS SERVICE FACILITIES TO MEET THEIR TRAMSPORTATION MEEDS
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AMMCO

7” SHAPER

~A Pracivien Maihins &t 5 Thaassand Uees™

A wide variety of jobs can be done accurately, guickly, eas-
ily, and economically on the AMMUO Shaper (77 stroke).

Construction incorporates many featores you would
expect to find ooly in larger, more expensive machines
« .. For example: WAY S of ram, tool hend, and front
face of the main are of the "VEE" type, hand
scraped to insure accuracy and long life. Available for
statippary installadon or as portable unit,

Write today for spocifications and prices
The AMMOO SHAPER can be purchased on M. R. 0. PRIORITY.

AMMCO

2140 Commonwealth Ave. North Chicago, lll.

FREE! LATEST, MOST

——_

@7 | COMPLETE RADIO
| fﬁr PARTS CATALOG

|

g ':
e W1l EVERYTHING in RADIO and
eS| ) 1RONICS for War Train-
MUER LR ing, Maintenance or Repair

Mew R-F Resonance and
Coil Winding CALCULATOR

Easy to ise! Far fast accurale
T - determination of resonance fac-
= —__ tors and coll wimbing dats.
' = Me. 37-855. Postpaid, enly 25e.

RADIO’S FINEST BOOK VALUES

Specially prepared 1o ald radio wraining in schools
and evdusiry. Full of valuable data. Send for all six!
Radia Formulas and Date Bosk Mo, 37-T752. . 10c
Dictionary of Radio Terms Mo, 37-751. . 10¢
Rodie Circull Handbook Me. 37-753.,10¢
Radio Builden' Handbook Me. 37-750. . 10¢
Simplifled Radie Servicing Mo, 37-T55., 10¢
Rediec Doto Handbook Ne, 37-7354 .,

All 5ix Books Mo. 37-799..75c

ALLIED RADIO CORP.
833 W. Jackson, Dept. 5-G-8, Chlcage 7

- -——

- g T

steam to smother the fire. Railroads gen-
erally are adopting alarm devices to indi-
cate low water in the boiler,

Using a system like that employed in
spraying paint, the Baltimore & Ohio Rail-
road developed machines which spray met-
al so that worn metal parts may be re-
claimed at about two-thirds of the cost of
the arc-weld process. Under the new sys=
tem, a layer of metal is built up on the
worn surface, just as a paint spray builds
up a layer of pigment on a surface.

Most of this research is behind the scenes.
What vou see is the steam-snorting iron
horse on the straightaway. Sleek steel
horses like the new “Mohawks” of New
York Central that whirl the Twentieth
Century Limited through on schedule time
and then pick up a heavy freight. Water is
scooped up from 1,800-foot track pans, au-
tomatic stokers feed the fireboxes, auto-
matic controls stop the trains if a signal is
passed up and so efficient are the locomo-
tives that one tender-full of coal lasts 600
miles,

Thus, through wartime research and im-

provements, the railroads are getting ready
for the revolutionary changes to come.

Roughriders of the Deep

fought from below deck had no knowledge
except word passed from mouth to mouth
on how a sea fight was progressing. Now
an officer on the bridge plays the part of
commentator and describes the action,-
blow by blow, over the public address sys-
tem to erew members who are stationed
in the turrets and the engine spaces.

The clanging of an alarm gong and the
shout of “All Hands, General Quarters,” is
the signal that sends a destroyer’s erew to
their batile stations within about a half
minute. Each man on board has a job.
Cooks and stewards take their stations in
first aid and in the damage control squads.
Some serve as ammunition passers.

Battle ports are closed, the steel doors
and hatches that give entry between the
hull's watertight compartments are shut
and dogged down, and the men in the en-
gine and fireroom spaces settle down to the
task of maintaining their power plant at
utmost efficiency. Engineroom noises can
be heard up on deck as the speed increases
and the steady roar of the deck blowers
that are sending gales of wind down into
the firerooms become louder.

At nightfall comes the command: “dark-
en ship.” Canvas curtains are draped over
the companionways and every light that

Continved to page 160
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...THE WISE WAY IS
PERIODIC RECHARGES!

QAL IDEAS ON BAT7,
7 %4

—

R Cope

Baoth tub brewers have the

bright idea that since water
weokens strong liquor and robs it
of its kick, it will do the same thing
to electrolyte, thereby weakening
the power of the battery. They say
not fo add water, but don't believe

it. A bottery needs special core.

D‘un r b
] do wuhn;l: “nything you can

EEP your battery in tip-top shape by letting
4 (.I::a Dealer check your

an Elﬂ:ﬂEﬂCE Exi
battery regu

Restricted driving is hard on batteries. Rationed

mileage keeps them from getting
anormal charge from the genera-
tor, and can cause starting
trouble unless certain precau-
tions are taken.

In many cases, periodic recharges
are essential, and with them,
your Exide Dealer puts off the
day when you’'ll nee«f a new bat-
tery. When you must buy, get
a dependable, long-lasting
Exide. Buy to Last—Save to Win.
THE ELECTRIC STORAGE BATTERY CO.

Philadelphiz 32
Exide Batteries of Conada, Limited, Toronto

EXIDES ARE USED IN MORE THAN 100
APPLICATIONS BY OUR ARMED FORCES
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YOU CAN'T BEAT

this to relieve TORTURE of

ATHLETES FOOT

O
Many
Druggists f
Say! B Y

If you suffer from itching, burning sore-
ness from cracked, sealy skin between toes
— just feel how the first applications of
medicated liguld Zemo relieve distress,
Then Zemo, on contact, actually kills the
germs that most commonly eause and
apread Athlete's Foot.

Use Zemo Ireely —soon your discoam-
fort should disappear. Zemo is a Doctor’s
formula backed by 35 vears" success. The
first trial convinces. All drugstores,

NOTE: For real stubborn
eazes buy Krlra S!rcﬂy{_ﬁ ZEMO
-

TOOLMAKERS

your good tools. Free Cotnlog.

CERSTMER TOOL CHESTS
did Columbia Sk

Only Garstner Chests are good enough for

Bayion T, Ghia

YOUR Afrer WAR
TA-PAT-CO SLEEPING BAG

- might be reflected outside is turned off. On

the bridge, only a few tiny signal lamps
glow in the darkness. The hooded lights
that comprise the ship's interior battle
lighting circuit, furmeri' pale blue, have
been changed to ruby red. The deep red
has the advantage of not affecting the pu-
pils of the eyes. The ship's navigator can
study a chart ‘under the red chartroom
lamp, then step out on the bridge with his
eyes in immediate adjustment for night
vision. Men and officers wear red “adapta-
tion"” glasses for a quarter of an hour before
going on watch after dark. By the time
they are called to duty their eves have ad-
justed themselves for night seeing. An-
other new aid for vision is the polaroid
glasses the signalmen and lookouts often
\lirlear to reduce glare when looking toward
the sun.

Few of th®e men on our destrovers had
ever been to sea before the war. They were
clerks or factory workers or students or
farmers, yet intensive training has turned
them into capable seamen. They are fight-
ing like veterans.

Parlor Cars With Wings

Continued from page 12

designed by Henry Drevfuss. Plenty of leg
room is provided for passengers and inti-
mate grouping of seats back-to-back. The
ship for day travel accommodates 48 pas-
gengers, and the night plane has berths for
24, It has a cruising speed of 240 miles an
hour and range of 2,500 miles fully loaded.
Interior features include polaroid windows,
which permit adjustment to any degree of
light, full-length plastic mirrors, room for
small suitcases beneath the seats, and “pil-
low" radios.

In some designs, daytime seats can be
converted guickly into roomy lower berths,
with uppers swinging down from overhead.
As an example of the detail in which Model
39 has been worked out, passengers will
use special weight-saving soap bars made
of paper wafers-treated with socap.

Another newcomer designed for postwar

airlanes is the pioneer Douglas Aireraft
Company's DC-7. It is reported to have
reached the mockup stage and is said to be
considerably larger than the company's
42-passenger DC-4. Built for transoeeanic
travel, the ship will carry B6 day passen-
gers and provide sleeping accommodations
for 76. The transport will be larger than
any bomber now in service, according to
reports, and will have a wingspread of 173
feet and three inches and a 123-foot fuse-
lage. Speed is estimated at 400 miles an
In prace and in war, fhe isading mosufacterer d
of Life-Save Equipment oad Skesping Bogs Centinued to page 162
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WAITING FOR!

Each day brings us nearer to the time we
can offer you a Ta-Pat-Co that will have
all the new features developed from years
of experience in making hundreds of
thousands of sleeping bags for the armed
forces. This new lighter, warmer, more
compact Ta-Pat-Coe is worth waiting for.

THE AMERICAN PAD & TEXTILE COMPAMNY
GREEMFIELD, QHIO
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.. with fhese plans and ideas for your

Delta Homecraft Shop

Popular Books that Point the Way to Fun...
Healthful Recreation. .. Home Beautification
Check the one: you wanl — Order now!

Classified Designg— A Whele Book on Each Subject!
O 21 Lovely Lamps, Pleasing designs....oc... 108

[ 19 Charming Chairs, Simple, complete
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this ad as

your order blank
— Mail it

coupon!

Many folks today are planning their Delta homecraft
shops for after the war, using as a guide the Delu
booklet shown here. Homecraft — a hobby for every-
OOE — I'II;‘IPS }'J.'.IL'I f{'r_rEl:"[ :.'HLH' “'{'.II'I';ES i'!.l'ld I}IEIIES ncw
fun to all the family. And when you work with Delna
power tools — famous for accuracy, safety, dependa-
bility — you get results you're really proud of. Afer
the war, better-looking, finer-than-ever Delta tools will
be ready, modestly priced. So starc plawning now!
Send for 1his free booklet, TIA-11

Free Help in Planning Your Shop!

“Happiness i in your bands' is a fascinating
booklet. Facts on manual hobbies for mental
health . . . ideas for fun and profit. Check
coupon below,

Tear out and mail today

Editar, Deltacraft Publications
THE DELTA MANUFACTURING CO.
681G E. Yienna Ave., Milwaukee 1, Wis.

[ Please send me your FREE booklet,
"Happiness is in your hands.'

O I am enclosing.... veeain full payment
for books | hav od aa lise ateached.
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. . long o symbal of consfancy— THE NORTH STAR
leng the perfect pipe mate rici—MEDITERRANEAN BRIAR

Made of GENUINE

Anr.quaFund & IMPORTED
Smooth Finigh, i

Sterling Silver =5 BRIAR
Band. Solid Rub-

bar Bit. Every pipe

mumbered, register:

sdand guaranteed by

LHS

AT ALL GOOD DEALERS

NEW <SISTERRCRESD

Of briar ipecially selected for beouty o fa rlr.l|'|.'1. 14K
solid gald ba nd. Truly, 'Parfectionina Pipa . £7.50

L& H STERN, Inc., Stern Bldg., Brooklyn 1, N.Y,
-lm'h Uitra-fine S10 Certified Purex $3.50

H3 pipss 1 .

Finish must
now be meass-
ured in micro
inches. That’s
where the new

Chicago FV

BOND Wheels
excel. They give
a preéecision
smoothness so
intensified that
ic ASSES ANy
surfaceanalyzer

test,

FV BOND iz pvailable in all types of Chicago Mounted
and Small Grinding Wheels—in all abrasives, grain and
grade combinations, [t is the result of research and
experiment on hundreds of nircraft jobs.

Chicago Mounted Wheels are tough, long lived, depend-

able, Over 300 sizes, styles and grains.

s WEADQUp
e

Chicage Grinding Wheels—Cmnly
sizes up to 37 diameter for the
duration, with W P B approval.

Handee Tool of 1001 Uses and ‘uﬂ“ 57

Hi-Power Grinders are still avail- Sl L

able to all who have pricrities. ._;:""’ 5“.'-"':“
Send for Free Catalog ., g,'l.:ﬂ:;‘ﬁ

CHICAGO WHEEL & MFG. CO.

1101 W. Monros S, Depl. PM, Chicsgo 7, 1.
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hour, range at more than 4,000 miles, ceil-
ing at 40,000 feet, payload 58,000 pounds.

Giant flying boats built by the Glenn L.
Martin Company, including the huge Mars
now operated by the Naval Air Transport
Service, are an indication of what the air
traveler can expect in the immediate post-
war years. The production version of the
Mars, the JRM-1, has two spacious decks,
When used as a hospital ship it can carry
84 litter cases and 25 attendants.

When these giants go to work for the air
lines, the peacetime traveler is due for a
thrill. What he wants to know in practiecal
American fashion is “how much?”

Pan American Airways has tried to an-
swer this question with a probable flight
schedule for 1948. It gives possible repre-
sentative fares for 22 cities around the
world, and is based on the company’s plans
to operate a fleet of 150 super airliners,
some of which have already been ordered.

The schedule lists 10 daily flights from
New York to Bermuda. Time of the trip
is set at two hours and 40 minutes and the
cne way fare is $20.70, round trip $37.26.
Other destinations, hours of flight from
New York and one way fare, include Fair-
banks, Alaska, 13 hours, $97.50; London, 13
hours, 48 minutes, $103.50; Buenos Aires,
21 hours, 36 minutes, $162; and Sydney,
Australia, 42 hours, $315. The schedule
boasts a week-end cruise to Paris leaving
New York at 3 pm. Oct. 1 (Friday) 1948,
arriving in Paris at 8 am. the next day,
and leaving Paris Sunday night with ar-
rival in New York scheduled for 7 am.
Monday.

The schedule reveals you will be able to
Ay from New York to Tokye in 27 hours
and 36 minutes—that is, of course, if Tokyo
is still on the map in 1948,

Torpedo Cowboys

Continved from page 3

ing o submarine net, which is usually
mined and explodes if the top is touched,
they submerge and the rear man dismounts
and lifts the net to let the torpedo pass
beneath.

Underneath the hull of the target ship
they set the time fuse on the warhead, fix
it to the ship's bottom, then detach the
section enclosing the propulsive equip-
ment and make their escape before the
blast. Under ideal conditions the crew
should be able to rejoin their comrades on
the submarine from which the torpedo was
launched, but in the attack at Palermo
complete escape was impossible and the
three pairs of torpedo cowboys headed for
the Italian shore.

POPULAR MECHANICS



INTIL it is slammed straight for the belly of a frantically twist-
ing, dodging Jap ship, a Navy aerial torpedo should be handled

. T
=y - with care! And thac is the way this deadly pair, cradled one over the
- ._-ru-.'q-__l_'= g4 other in a rubber barge, are being transported. In rearmament service these

big rubber boats provide their lethal loads with a “safety zone” . , . a plump

= ,_.%?‘ cushion of air that completely surrounds the cargo, safeguarding it against

—— the danger of shock or collision. Many Evinrudes are used in such service,
- providing capable driving power and a high degree of nfaneuverability.

Servicing waoplones is
annther job For which
nﬂ:bﬂr bn}ls are ideally
l or mﬁng
ﬁhu&ﬁpﬁ. Ewin-
oes 3

cial mod-ef of its I:::;
Lightfour, built with
deep shaft, high-ratio re-
in:tlw gear, nhn:l 360
gree steering that per
mits the boat to be ma-
neuvered inany direction,

Up she eomes, the
day's work done! This
hoto shows the type of
ﬂnch:t widely used for
mounting an Evinrude on
a large rubber boat. Evin-
rude has developed many
special mouvnting brack-
ets o mect the varied
needs of the scores of
different types of small
craft used by the Army,

Mavy and Marine Corps.

m[ﬂ Send for copy of 1944 "Owners”
Edition"” of the Evinrude News.
A pictorial magazine that covers out-
rds in war and peice — profusely
1llmtr11:u:l with phmm showing Evin-
des mm%“ Army and Navy, and
PP

3 The Jops use outhoards

oo, as is shown by
this photo nrf 2 dhp outs
hu:rd El SOMme-
where ew Guinea,

£in f me uies fo
s el b o iy & S s e
sup hu to the beach, RUDE MOTORS, 5054 M. 27th S, o
this time, it Milwaukee %, Wisconsin, 4
has bq.-n replaced by a
sparkling Evinrude Speed-
lhlrln. F B Ar mum-

ber” in the Pacific!

EVINRUDE

OUTBEOARD MOTORS

EVERY DOLLAR YOU INVEST HELPS SPEED VICTORY —BUY MORE BONDS
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K. R. WILSON,

KRW ARBOR PRESSE

MEEDED IN EVERY SHOP—SAVYE TIME AMD
MOMEY—DO BETTER WORK, RQUICKER.
Mo ghop 15 co ||}.-J| te without & small arbor press, Press-
ing and squeezing operations can be d Bettar and )
faster on & ]\.I W Arbor FPress. Bi r,| ugin vise nnd !
& ||,||._ o0 hammer methods—they generally de iled
worlk in the end. EBRW Factoryv-To-You Pric o
you greater wvalue for your money., Order today
KRW Bench Type Arbor - r a1l
Fruins, 3 sizes EEW TI-"'L'"'!_:"
-F Presses are built
in 256, B0, &0 and
T- WL BATEH r il'
atart at Sl 204

Builders of Shop Equipment for Ford Dealers Since Ii':lﬁ

EEHCH TY
TDRA

rm

P
u

17 Lock St., BUFFALO 2, N. Y.

A pliable Flastic that
plugs holes in and around

screens, casements, drain-
boards, sinks, bathtubs,
etc. Stops rattles,

In winter
windows,

MANY USES IN
THE HOME

Keeps out dust and dirt, mosquitoes, flies,
ants and other insects.

weatherstrips

F,.'i-.:}' to applv. Unrolls like ribbon, Ad-
heres to anw clean, dry surface. Just press
into place and it stays put, Does not shrink .

crack or chip.
About 80 feet taaroll Af your Dealer’s or 51.25 postpaid.

Send fer Circular

J. W. MORTELL CO.

522 Burch 5t. Kankakea, Il

MﬁSCOT SllDE RUI.E G

olves noy prob=

MGNITUH SLIDE III..II.E—F' Dia.

wela e b By L ||| F'u X l'--r.:|':l-h~]

ith bikalruetiog ereLhe case; 750 sddn'L

19-H West Broadway, HNew York T, N. ¥.

Vinylile. e | Wl
Withot sk, -.!'l.-..r-'.'

TAVELLA SALES Eﬂ

2o | World's Fastest
REE} & W.P
i,m HS'l'tuMﬂ'al'EE; T

Falls traas.
5|t||fl. hlg’lnﬂ;q ;mﬂlln;;, lhnhl. l'|1"'I| 3
En s lesd Lhaxn !. weT prrie
an n.l 'l.'ﬂ.ll-}l |.|-||n..u fuelaforiage T o wood lodm Foto cash,
OTTAWA MFQ. CO.

727 PINE 5T. OTTAWA, HANS. Ls
CRAFTSMEN—STOP RUST WITH

® FIENDOIL @

Pratect tools,
favered for years by gun and L&ckle users.
Sports or Hardwarse Stord.

‘.
|
|
' 2 ox. Bottle —35¢
i

clean and coat them with this anti-corrosive

et iE now ab your

McCAMBRIDGE & McCAMBRIDGE CO.

Maltimdre

sou ARC'*[IIEI.IJER

| ﬂ"ﬂu Fw I.:g'ht -ur Hnurv Wnrk

Warks o 1
lwpls, Lar I',-H.'l.L j-l I
LEJAY MFG., CO.

WYTEFAC

STEEL MEASURING
TAPES '

E

KEUFFEL & ESSER CO.

HOBOKEN, N. J1.
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‘No One Need Pay More than *40 for o
Quality Hearing Aid!

America’s Owrwbefmiﬂg Swiﬂg to the New
Zenith Radionic Hearing Aid Proves It!

SUC::ESS speaks for iself! America’s hard of hearing— eager 0
enjoy a fuller life, to take a more active part in wotking for
victory —are buying the Zenith ar a rate undreamed of before in
the hearing aid industry! Here, indeed, is conclusive evidence that
no one need pay more than $40 for a quality hearing aid!

How can Zenith bring its finest quality thus within reach of all ?
One reason, of course, is Zenith world leadership in the exclusive
manufacture of radionic products. Another is this: The Zenith is
built not to a price, but to an improved, modern principle of hear-
ing aid design: INSTANT PERSONAL ADJUSTMENT. You, yourself,
ﬁiu.s this instrument for your particular hearing needs—for
different voices and surroundings—as conveniently as you focus a
pair of binoeulars!

Thar's why the Zenich requires no elaborate testing and frequent
adjustiments by high-paid, high-pressure salesmen . . . no special
ofiices, home calls or other expensive “trimmings.” Zewith Quality
11 in the Instrnment Iiself!

Mo longer is there any reason to delay hearing a demonstration.
You owe it to yourself— o your country—to all wﬁo have your inter-
estat heart. Your local Zenich-franchised oprical establishment invites
you. No one will urge you o buy, or call ac your home, For free
descriptive booklet, sent in plain envelope, write Zenith Radio
Curpnm:iun,, Depr. PM7, P, O, Box G404, Chicago 1, Illinois.

$ i 0 COMPLETE, READY TO WEAR
Available ot Zenith-Franchised Optical
Establishments Throughout America

g lf-Focus' Mew Low-Oparati Zenith’s Finest Guality Zenith Guarontes,
1 e et & TAboet 1 B Price. 4 S-¥our Service Pelicy

The flick of your {inger  An exclusive clreult—espe-  You get the fine preclslon  Guaranteed by Zenith , . .
brings heu.rmg into m‘;g. clally developed by Zenith that modern knowledge and world's leading manufac-
for your particular needs— engineers to insure out- enginoering made possille, turer of radiomic products
| fordiferent voloes and surs standing performance at about 14 the price of exclusively, for a full year.
roundings—as convenlently throughout the e of the gther guality vacuum tube Youalso get unigque Zenith
as you focus binoculars| batteries. Brings average  Instruments! One model—  G-year Service Policy with
Outmodes ald-way “'fixed= operating cost to only 3/10 no “'decoys.” One guality, coverago enjoyed exelu=
adjustment’ prinmciple. ol one cent per hour. one price. gively by Tenith wenrers,

ZENITH RADIO CORPORATION, CHICAGO 39, ILLINOIS

Accepred by American Medical Association
Council on Physical Therapy

There are cases in which deficient hearing is caused -

by a progressive disease and any hﬂrjn;n':&id may da mqwnAnlo

harm by giving a folse sense of security. Therctors, e

e rmummen*fthl.t u consule your omologise or ear BADIOHIC PRODUCTS EXCLUBIVELY-

doctor to m:kcsurct.ﬁ:twur hearing deficiency is the WARLE REABIRA SRANNEASTIRER COPYRIGHT 1044,
type that can be benefited by the use of a hearing aid. AllProduciion Mow for War or Rehabilitation ZENITH RADID CORP.
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W Combination Detachable

SCREWDRIVER

Here's convenience plus economy!

The dual-purpose shaft has genuine

Phillips bLacle at one end, regular
Mcelite at the other. Shaft is held securely in convenient
{hollow} handle made of the new Xcelite—shockproof,
fire resistant! Made in Stubby size (illustrated) with
3" overall length; also in standard sizes with three blade-
size combinations all fitting same handle. Sales are re-
stricted. Priority required. Please contact your hard-
ware, radio or mill supply dealer, or write Dept. J.

PARK METALWARE CO., INC., Orchard Park, N.Y. |

BACHK THE ATTACHK — HEEF THE WAR BOMDS YOU BUY

QUALITY TOGOLS
FREFERRED BY THEI BXKFERTS

E‘ﬁi’bdﬁ#

PR’{IT’ECT ‘l’ﬂUﬁ TOOLS FHDMﬁ 'II'H_E!:'I'
nEUsE OF BTY DA

tumplete uut!it 51 50 nywhers
Write Gaslay.

Ie
AHKOGHAF PER 09927 5.8 Stark,Fortiand 15, 0rm.

IN WAR BONDS
For Patograpis .-'-u..uu:-l
on FISHING
Rorwloatre auad’ PEods

3 War Bond awards

from $25to0 $750
for the winning fishing
photos. Those taken on
past fishing trips—those
vou'll take this summer.
Lake, stream or ¢
shots — pictures
ing action and int

erest,
Rules are simple — just
enter your faverite fighing phofos—no letters towrite,
nothing to buy, no box tops, or slogans, Spm:lal awa

Lo evervone entering one or more pictures. Write now
fnr fusll information on this contest—a poetal will do,

Hmn all raplies: Contast Editor, South Bend Bait

Company, High 5t.; South Bead 23, Ind., Dept. 450

PAINT STRIPING TOOL / oNLY

Ty it! See the Added Reauty

“l-'lﬂll this NEW TODL (nol a brush) sveryeons can now draw
lines with paink, seaumel. la |-.-r e, Tleed oo wwins, moxdels,
Aoy o gnmves, imibatisn Lile walls, makdiets, TurnHaee, linsleam Ao
rang. el boards, lp-urFIlu‘. ul.-ul]! b wurksbep projeris, ols,
Band caly §1,00 for completa tosd I| 1||-|| B 1716 wiln sivips
Az enzy o e LUI' BRI | PRI O aTL g

i I:-I-. price EL. T4,
a5 a  pencil, Extrs intreehangmable tivs for makine 14", 1731,
- ETL T T i

e, asaz" snd 1087 wilde +L1||-r|||q—
e mach,

Every Paintes and Craftsman Should Own One.

Hond F-ynur too] wnd ap many sddidone] width Hp-
Fouk talany, LUisw |t 1 you ase nod satl L1
o pam @ better work, add charaster ns well ns
aatty to Four presduet of ekt return the ool
wnd well pelwnd your esbney prampily.
Foing Dealersy Wrigs far lipraters, de

WENDELL MFE. CO.

bt rusihoma,

4134-B Linesln Ave,
CHICAGD 18, ILL.

Modernize Your Gun! Improve Your Score!
Most durable grips made,. Positively un-
akable! For Colt, SBmith & Wesson, Hi-Standard.
Ortgies, Luger & Mausera in 8 wide cholce of beautilal
designs in ivory, pearl, walnot, onyx, etc, Low prices.

CATALOG. Dealers Woanted.

FREL
SPORTS, INC., (Mirs.) 2850 N. Clark 5L, Dept. P-T, Chicago, IIL
CRAFTSMEN ger the

E BOOK OF MATERIAL, SUPPLIES
F R TOOLS.

STILI. A‘JAII.ABI.E

I LBERT CONSTANTIN
THL, East 135th SL

GOOD PICTURES BRING YOU TOGETHER—

veo Jrous Canmervas

Aﬁﬂllt— ANN ARBOR, MICHIGAN

TRAILER AXLES,HITCHES, AND PART‘S

@ If you ore inlerssied In parchasing traller
pxles, bliches, ahd olker troller paris, contoet
Lis -|n-um|||:]:|.- Compiete howse traller Bl
prints. 51.00. Write for free IHterature,

HAMMER BLOW TOOL COMPANY, Dept. 107, WAUSALI, wis,
WHEM YOU BUY FLASHLIGHT BATTERIES ASK FOR

“EVEREADY” FRESH DATED BATTERIES
The word ““Eveready'" is the registered trade-mark of National Carbon Ca., Ing.

BRUSH PLATING OUTFITS

. for autoparts, reflactors, faucels, bicycles.
Mo 1anks necassary. Free particulars,
GUNMETAL CO., AVE. M, DECATUR, ILLINOIS

~~=._ QUICK HOME
“=.._ REPAIRS

§ Mands dishes,

plosswaore,

e
Maw Yark, Mew York

v

DU PONT
DUCO CEMENT

POPULAR MECHANICS



ve. AND TMOUVIES OF THE MOST PRECIOUS SUBJECTS
OF ALL ... WITH BETTER-THAN-EVER EQUIPMENTI

Many a soldier is proudly sending home off-duty movies of unusual
subjects taken with his Universal Ciné Camera. But he knows that his
most priceless movies will be those of his own children . . . taken

by him after peace comes. Universal's at war, too, making fine
military optical instruments . . . learning new skills, pioneering

new methods of production. Count on these to be translated into a series
of truly great cameras and photographic equipment! Expect your
next camera to be a Universal !

Lfuversa [amera [rrorarion

Tt — HEW YORK CHICAGD HOLLYWOOD
! w
‘,—- " There's only ome Ry

we'ra mrokder o] Poacetime Manufacturers of Mercury, Cinémaster, Corsair Cameras and Phetogrophic Equipmant
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DRILL PRESS OWNERS!

HEIIE"! 1 Toor wiTH 5 DISTINCT USES
THE BARRON MULTI-PURPOSE
ROTARY WOOD unn:n

PLAMES & SURFACES - PANELS & BEADS s ?

ROUTS & GROOVES « RABBETS « TENORS couPLET]

X 2 e STEEL TOP AUXILIARY
-L gl r [l

|~‘|H' & tim# saving, lew eost slaner, DRILL an TlBLE

paneler, MEmofer, woic. Surface  fin- Flas B0 . in. mb.q.c,iL wurkin

::!hﬂl-t all types of tough grained and g't‘-:;m I:IIElm poad for s per u"lj

notty surfaces ta agates amocthmess. AR S P

Safe! Guaranteed harmlioss &5 deill  ToTeROR Usee—s "" =595

preas,  Thousande now in wde. SOLD

ON WMOMEY BACK GUARANTEE. Full 0

rifund on § day trial, Shipped prepaid

en rectipt of BY.50=0r C.O.D. YOU

RISK NOTHING. Free |literature.

— a{‘m 4 "SM
“l 10 TON ARBOR PRESS

—= e For wasking machine repair, electrical
= and general repair Shops— 00

B big-capacity press (takes 53

work 1B wZ1%457) ab only F.0.B

Write KANDLER MACHINERY

1407 WAVERLY DR., HALAMAZIOO 17, MICH,

L

You have enjoyed such good service ond long life
from your AC Fuel Pump because of the guality | READ ABOUT MOTORCYCLING
that Is bullf In, from design te finished pump.

You will continue that performance and quality if
you insist on an AC when you need a new, or o

rebullt, fual pump.

BUY WAR BONDS - BRING VICTORY QUICKER

| AMAZING BOOK FOR YoOU
| Harcdd Hunt wants to send revised Mo, 14
ontalog. 124 off woodworking idens,
LM EQUA I.Eij BAHGAINE (B asparied
amd Ameriesn weads, supplies. Those alresdy
halding this extalop—aemd for rovised slanis.
CRAFTEMAN WOOD SERVICE COD.
2729 %. Mary St.. Dept. A-47, Chicage 8, 111,

FILING sith tha

MACHINE SAW i
A s

o Haw Filer is

LR 16 Complete Plans = enly 10¢c
MAKE IN Usaful, practical, easy -to-build mjm..—ilnl

T — houses, lnzy arnsl;.;::l..!!:u:;::;uhn drawingi.
WORKSHOP 174 Elm Street, New Britnin, Conn.

'“ iy o N OTTAWA
' A R e L i MmTRACTOR

o Falls 'I'rnl—cuts Log

Um Power Take-off any trac-
Direct drive, Long stroke.  Baws fast. Write for FREE
Eae;.; n;ﬂ:mﬂ 'rl:.onnant B_of patistied users, Boeok and Prices
L =.p||‘w
BErAWA “MFG. €O., D747 Forsst Ave., OTTAWA, KANSAS

% . |"Wonder-Tone NOISE ELIMINATOR

Just attach fo your radio (long, short wavel
and enjoy receplion free from distracting
Fai Salei, m.nd Mo=Momey Py 1 uen.mu.u Bilks pluan

Lgd i gendd S0 nisd 'rl-l? LT dW” i b il
ks in 5 days for refuind Il' not delightod. §

WONDER-TOHE CIMPANY, Dpt.42, T0TH N, Clark 5L, , Chicsgo 38, 10, '

3 AUTO ENGINE SPEED CONTROL

) GOVERNORS

- Glve congtant speed to any auto or
truck engine, when used for power. Fully guarantesd. Simple
| instruetions. Oil ring bearing $13.00. Ball bearing $19.50.

Prepaid, Also additional earburetor butterflies. In Montreal,

* SAVE WASTE PAPER X | 7536 e’ S Ve, ! Bt e "co s
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FOLEY MANUFACTURING CO.
716-4 Foley Bldg., Minnsapalis 13, Minncsola
Bend Free Plan on Baw Filing buzineas, no obligation
M
Addrest
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Ingenious New

Technical Methods

Presented in the hope that they will
prove interesting and useful to you,

New AirTool Drives“blind”Rivets

Accurately... Automatically

Installing “blind™ RIVNUTS quickly with precise,
positive upset while working entirely from one side is
now possible with the recently developed Auto RIV-
Driver. Completely automatic, the tool runs a threaded
mandrel into a Rivout, upsets i, backs the mandrel out
and stops the tool. Operators simply press a throttle;
make no manual adjustments for any operation. Rivouts
are installed 6 to 8 times fasver than formerly; rejects are
almost completely eliminated.

The tool can be adjusted to upset at any depth required,
Once set, adjustment is tamper-proof—every Rivout is
driven accurately and uniformly. An indicator on the tool
handle lights when the upset is correct; does not lighe if
Rivout is improperly headed.

Powered by compressedair, the Auto RIV-Driver weighs
just 4% pounds; is 914 inches long; balanced for efficient
handling by women operators.

You all know that our fighting men need the finest
quality materials that we here at home can produce. That
goes for Wrigley's Spearmint, Doublemint and “Juicy
Fruit" chewing gum, too. Our stock pile of raw materials
that goes into the making of Quality chewing gum is
getting lower and lower. Until we can again build up our
raw material inventory, we are sending all of our limited
ourput of Quality chewing gum to our fighting men and
women overseas, only.

You can got complete information fromathe Independint
Puesmaric Tool Co., 600 W__Jackson Blod., Chicage 6, LI,

JULY, 1944
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Rivnuts (mfd. by B. F. Goodrich
Co.) ars internally-threaded tubular
rivets which canbeinstalled “blind™
whila working entirely from ons
side of the job.

Automatic action, positive depth
conirol and visval indicator assure
correct and uniform installation of
rivnuts with new Avte RIV-Driver.

Y-120
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SAVE MONEY ON

ciGARETTES

LOWER PRICES on ALL STANDARD BRANDS

Luckies — Chesterfields
Camels — Philip Morlll-is $Iz9
Old Golds — Dunhills

Pall Mall — Tareyton
Kool-Raleigh—Fatima
Viceroy — Sheffields

Regent — Fleetwood Carton of
& W corrp an exlenzive line of

{0 Packs
afteer Cigarsttns sne,Tebsoroa.

PERFECT ARRIVAL GUARANTEED!

Minimum 3 Carfons WAR NOTE
Include Postage and Imsuramce as follows: ML ok heands

Within 150 Miles » Far 3 Cartons 12c = [ RS, |
» Add lc lfor each additional earton *  hle ab all times
Distant arders require exira posfage. Prices sub-
SHIPPED SAME DAY TO AKY OF 48 STATES  iest ta change
0N RECEIPT OF CHECK OR MONEY ORDER ~ithewi motice
Theansands of Satisfied Custamers.
This is onr 25th Yeur in Business.

WRITE FOR COMPLETE PRICE LIST

SILVER ROD

Dept. K, Five Corners Post Office, Jersey City, N. J.

(s COOLING roivon =5

t ""F"}' Fane, Moters. Cooler Pada. Tublag, Cooler I l|m|-l-& Fiats Eleoirio

Cellar Dirainer Pampe, Prosute Bwitebes, Plumbise and Henting
supipliss. Frn & Damoer cemtrels, Therniostals, Ons Eloves. Water
Hexters, Eleriric Fenoers, }'aﬂ'nlfrm. H.--Ci-rrl rur l.|L.rL|n1—'|.-\. Frea
lajerature, FECRLESS SALES, Baa 13T Mehr.

Now Plates CHROMIUM!

ALSO GOLD, SILVER, MICKEL, COPPER, ETC.

= War Increases Demand—You Profit!
ew, patented invention makes possible
big earnings AT HD‘.iE. Replate amto-
parts—wom artl stores, hotels,
restaurants, ete., thh Eurable :rr]:h new
of m-:r-u-t—-—-m stroke of Ve
nine Gold, S..I.Hf Mieckel,
firrnished. Ot

k.
and illustrated BOOKLET how
life income from o business of
t upon satisfied cu

'HI.EIIEII !l.tﬂ'l'ﬂlﬁ Eﬂﬂllllf

| WARNER ELECTRIC CO., 360 N. Michigan Awe., Chisago, Dept. 315
Gestlemen: Send me Free Sample and llystrated Booklet,

l Name

Address.
Ciry State

Fuse Puller — Circuit Tester

For
Home
or
Factory
E TESTS 1i0-250 VOLTS
When motors stop and lights go ont, this tool quickly

LOCATES DEAD CIRCUITS and safely re-
maves blown Fuse. The Star Test Pocket Plier is made
of a Tranaparent Plastic having in one of the lega a
small lamp in series with a resistance and can be used
to test 110 to 250 volte circult. The Pller will pull fuses from
10 b 100 Amperes, Thousamds of Electriciang find this tool hondier
than Test Lamps. Price $2,75 cach without Leads, $1.50 addi-
tienal for Leads, plug 10¢ peaiage. Can be obtalned from General
Elpeirie or Westinghouse Stores or directly from g, Order NOW.

STAR PLIER CO., 233 Canal 5i.,

Hew York 13, H. ¥.

Action !’ Thrills!
ACTUAL
PHOTOGRAPHS

OF U.S5. PLANES, TANKS,
WARSHIPS, CAMPS

All MEW, Thrlltlnr: 40 Genuline Photographs
of Arm d Navy subjeris, Sclect amy 4 sata
=0 ph \.‘ll:uul—!'ul oily 100, Al photos pp-
proved by Govermmenl. Check Delow packets
you want, Mail ghis o with your name and
address or write ledter, Sond clrroncy, maney
arder, of stampd. saliEfaction or mobey back,

O Army Airplanes [ Tralned Dogs |
7 Mavy Ai rorafe O Mavy ' Boot'

Surprises !

F\'JST
PAID

O Ships Traming " -,

_!:'gl"r; ot [0 Marine ' Boat™ | ‘i :

B MAp Activities Trauning . SEE NEW AIRPLANES, G

Fortresses O Army Camp [ TANKS, DEEADRRUGHTS

o Fighting Setn i EmL ACTHN
Marines [1Tanke el

!LI:m—- ur|| nﬂ|-r A, .lu1||||;m|||I sels, DBo nar g thess sharp, cleir,
Fhatographs] Vou will prise them b

ELECTRIC HEATING I."I.JI.HEE ELEMENTS REFAIRED ...

Use NICHROCITE PASTE

Aimply overlap ends, apply Mishroolte Paute and tue an
| current, Used I.'l_'ul' ] e utility companiles. Trial orders,
Slic or H1.00] i: LEUE T poaed, $8,00,

Advanes Mig. &. I:Hl.t. Co. Bex B&1 Minneapclis, Minn,

THE GROGAN PHOTO C0., 0EP1 ]!

SAVE TIME AND TROUBLE WHEN YOU

REFIT BE!IIIHGS

Refit con-rod or nther e in 1y the
sidul time. Use TN A | ippings Coms
potnd; 24 years successful use by leading
mirs. . Quicker casioe, Mokes hearings

Al
At better, Inst longer,
RIS O0Ver entite suraee,  Got-scquainted Bample
amnd Instructions, 250 eccopoay sbee, 51,400, |-\.uﬂ1qq|_J. Bathafaction
runrnEnteed GF YOAUE BUAEy Fofunded,

IMESAVER—1115-C POST ST., SEATTLE 1, WASH.

POCKET ADDING MACHINE

Btordy steel conatrweiion for 1ifetime wee.

ave perfect oll clears

embtracts, sids multiplication. Capacity -
U0, A Peal mochine=——guarantesd 5 :I:'L'u:r:_
Thouaands of satisfed users, 2end name aopd
address,  We ship hnmediately, On dellvery,

pay pelman 2,50 (plus C.0.T. and postage

chargesh, If you semd $2.50 with
Free t 5 oriler, we pa¥ postage. Leather-
Trial . ette case 25¢ additlonal, Your
Send no = mwney back after 10 days trial
maney I et satiafied.

Say you saw it in N
POPULAR MECHANICS
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KEEP FIT-
KEEP GO/NG/

There is No Substitute for Experience

[

No outboard motors are being made today for
civilian use. But hundreds of thousands of Sea-
Horses purchased before the war still run as
smnothljr as the rla}" ﬂ'ley left the fa{;tﬂr}'. Prup-
erly used, these motors can exert tremendous
influence in easing the strain of wartime living
—in speeding wartime work. Taut nerves,
worried minds, tired bodies—all find relief in
the healthful relaxation of fishing.

If you're lucky enough to own an outhoard
motor, use it. Put it to work to keep you fit for
your wartime job.

Probably some of your friends would enjoy
an afternoon on the water, too. Share your ﬁlm.
WHEN YOU GO FISHIN', TAKE A FRIEND.
Take one who has never fished before and give
his heart the kind of lift only -fishermen know.
You'll both be better for it.

SERVICE after the war, write us

i i )
: now = wherever you are located,

JOHNS0ON MOTORS, 400 Pershing Rd., WAUKEGAN, ILL.
DD YOUR DUTY = BUY WAR BONDS

DEALERSHIPS
If you are interested in sales AND

]

| JOHN .IS“O-N SEA-HORSES

Avoid costly refinishing of your furniture. Use these
practical coosters under drinks, ash trays, vases and
knick-knocks, Attractively packeged in ossorted colors.

Ideal for gifts and bridge prizes,

Mail coupon with money order, check or stomps fo

C & HCOMPANY

1537 West Chicago Avenue #® <Thicage 22, lllinois

JULY, 1944

é)ﬂ.}f}{ fl'] C-;z:’ﬂ.ﬂ
COASTERS

/ f‘?(:-;—.m anenl- ?(*{i dha A{

Maode of derable infand lincleum with feature inset
in contrasting coler. Cleans with damp cloth, Falt
pad prevents warping and protects furniture.

$700

SET OF
Postpaid anywhere fn US.A,

EIGHT

C & H COMPANY Dept. P
1537 W. Chicago Ave., Chicogo 22, Il

Gentlemen: Ploase send me set(s) of coosters.
| enclose 5 [] Money erder [ check [ stamps

Mame

Address

City. State.
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Built to U. 5. Navy
Specifications

What a Tol Box J

NO ;
PRIORITY
NEEDED!
What n lM:-I [\'t' h-:

arkor hos Box
o e - Is Alrmost
L. L 11
ll-l.u.-l: ta U, 8. N 1 And b Ly T 2Faot Long

tlenlsip=—sn well Thidy A 8 P i, mAD £an £t oo It withent dunaﬁp Made of
1He ;:uh‘!ga shect steel, henvily reinforeed st corners with bottresses, Hondsorsely
firns! with baked enamel] Cartying hanill, |ll'u1{ and sturdy enonpgh to sup=
pert any weight, B MOTEF NOW MGeh Fou Iﬂl.d up thia ease, Cover Hdd Taatened
with two genuine continuoos pinna hinges, gearmnteed never to bockie or break
sway, Tray divided [nks throg compartmsnts, convesivnt for small tools, serews,
pats, balte, and other small pares, ks a s.l:l:rrh.- eruiaskar handle made of b

Atesk, Blt mensures 2ixk i xT inches oversll. Don't confose this tool box with the
ardina sleezy cased ginernlly offered af H'ﬂ:- law price. This s a de luxe case
bt to lnsr I'l:l'.r'Ii!'l.'\-L'n'ﬂ.iI il 8 rusfentenl by os aml the maker, Kot h mur

order! At of £5.5, our supply woa't last long. SEND NO

Fuy postman Tﬁ ﬁplm'pqll-unmnmﬂl. Em“fnr:hnllzm-ur:rmrlmcf

| MERCHAND 2103,

] hlalaﬂli mﬁﬂ'ﬂ ORBER MOW!

1 flhc:.u m‘|%‘g5%d;m s |'Ilm-1'rl-1¢d, Mm‘ﬂhlﬂl'l'lghlll'l:“l 1 nm to
tman on| b Ih, 8 postape of arcival, 11 B

1 61 am net 10T, Enticsied 1 mflzu-urn within 10 m:mfhﬁ?ﬂmﬂ

1

: Hame

] Address___ -—

| B A T R e s,k et

_ - - -

% SAVE WASTE PAPER %

nanov ADDING MACHINE

Con Be Carried in Vest Pocket — yet Hondles
_ﬁl Totals over $9,000,000.00

or 9950 s

TOTALS INSTANTLY 'II"I-'SIILE
Nel only adde bub can sess he sed to Enhtract,
Alulispdy, nnd STURDILY ("J\bl‘]li-l. TELY,
with mel L wet weighs oily B aufoes—
I e et an wedl
o Uil fo busk
3 e errene

SEND NO MDHE"(

Kl men ki i GO . Bl Wt o by e

| CE0, L1, r||:. lr: s dellvery, OF

= '\II lfr III}- = sawing
he new F“ ates,

'hl" umet b Twpusy Crllmo-

s o Hevenun, o they End i

10005, pecurate, s helpiul ln their work.)

LEE'S sFEnlnLﬂ nu“ nﬂﬂL F“ 1616 Mo, Bgden,

T )

y Chicago 14, 1L
e e e e e S e
Laa"s Specialty Co., Dept. FM-3, 1606 Moo Opden, Chicago 34, 10

Heas sond e oas of vour MIGET &dding 5w s,

[0 %= 5F berowith_ . L L] Bend CL00L: plis gsetal ¢harngss.

|
|
| MAME, e
|
[

CITY & ETATE, .
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UTICA TOOLS

ALL TYPES
FOR MORE TOOL
MILEAGE

I:HICIF FORGE & TOOL CORP.

UTIC UTICA, N. Y. %
110-VOLTS AC /20 cosien

with KATO KONVERTERS. Furnish
slundard 110-v AC from 32, 110
220-%. DO, Good deliveries on sizes
60 throwgh 1500 woits on priority
wriders.
Good deliveries on 5y T4, 156 & 25 EW
AL gencrators, :h-lti:ra o!tm-:mr Eonerns
tors, frequency chungers and high fre-
qUERCY EeNaralors.

KATO EHNGIMEERING CO.
40 Elm Street,. MANKATO, MINN., USA

COLOR CONCRETE WITH CHEMICALS

A business of your own, Big money making Hollywood style pottery and
hirdbaths without moulds, Wishing-wcils; Stuccosrock, henchos, Mirs
bling snd cement waler-paints, 100 brings sample, Jierastare, pleiares,
Hollywood ComentCralt, 8520 Wonderland Ave., Hellywood 48, California

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

ITry Anti-Gray

Hair Vitamins
Plus Wheat Germ 0il (E) Vitamins
ON THIS MONEY BACK OFFER

RESTORING COLOR TO GRAY HAIR WITHOUT III

DYES IS SCIENCE'S LATEST MIRACLE

If soar hadr 8 fray, ingr, sireaked, faded or off-coler, moadern
schimos offers new hope WELNOUL dyeing. A lack ur .n-,.-u.m vitamins
in pour doily dioe cOn colss baie to fuim gy ur diet,
Erd exirn marmlics of these ‘antd gy halr 'rll.1.11'.|n1u by xﬁqply [F
ing the original Z-way Panote Vitomin treatment. Yoo too moy be
amnzed and delighted to see the '|H.| ¥ speend stopped, Pestoeaticn of
Korminl fatidfal ongingl color @0 the hale oo roois, iemples, porting,
a freal improvement in r}m“- hakr Benuty. Vil SR W Losk eI
yourself on an ron clo auaranied that Iﬂw-H e oo for doubi.

PANATES Is different—=it not only containe tnwﬂui wuppl
Anti-G Hair'' Witaming but Sataff-of- ||f;--' itamin  (E) 1,||rh.
ﬂl-rm Ol a8 well. Panates §8 oot & habe dye, Yoo hove nothing lq
fon o TRl THEEE, fie fups, Yoo can test safe, healihfol Ponstes
;nﬁ_l‘ih&rh _:-':'I: I1I0W llﬁ'r Josr hair or :||.c||:. I'-Int'l:luw Ijlnn.;l.-:_:l'l.-i::l mjnlx wari
L) ETEy EpTodd anc ilwra (45 FLTTIATE gih rlar
back into tho hale megar o T z s
hitti the blood does not provide the proper olemenis, ghe
tiny lboratory that manufeciures eolor shuts dewn’ ami
B hoir grows gTay, Perhaps you oy necd U vitamins
in Panates. Make this test loday,

SEND FOR THIS INTRODUCTORY
TRIAL OFFER TODAY

be 30 day trial of the pesular 270 90 fay) Pansies
doublp sechon Yiamine & only .79 o Yok ack ul wm'
SEND MONE :I & postman plus C0.00
arrivnl o 'lllr I'I 'I("" Tull sasielas Lo OF [HOSEY E‘-”:k htlll'
s BLTH Al Em!uu’ O, Al yoih Sabd mare of Lhe
i“llllll E'II'E.IIA.‘I J||I|. l’.nrnz Halr Yitasein m;— wille foc
5 FAIE Valushls Bask Vilamins nfd (iray Hale.”™ No
& eost, s oblkesChn, 'I'\'bnu—--:r weu pend for put vour letter
wdiniil m bhe mall today while Special (Mo is ar:
{l kmvwn pichaps tha 2 vikxmine @ Pansics may ba tha
wundetiul essy-way moswer io. yoor hair wurriat

PANA'I‘E 0. opize

Dept. F-240, 310 . MICHIGAN
POPULAR MECHANICS

AVENUE, CHIGCAGD 4, ILLINDIS



IN BASEMENT
WALLS FIOORS

STOP I.EAKS

INSTAN In o
- Illil! openings. Jor o erur.sn?t’l'

\\H‘I

ping era
exterior nen
EASY 'l'ﬂ US‘E‘ Bimply miz with water and FREE BOOKLET
apply on cracks. Bets hard abd permanent. .ﬁ_tlm._.,.. Bend for froe
iag low coat, ¥ou can turn Lhak dsmp, musty hase- ‘Househald
bsplz n#utq:hliu] ;lllrmu Hll:lla |.n| Ware
ANOTRES Gﬁl- CP-IT at your denler or Tine.” Tells how
B ROV TOke),
TAMMS ) 1 'r.uuu SILICA COMPANY | convorve (oo,
PRODUCT, 223- m ml ‘“ u ilathing, Tool.

ing, Tooling, Efc.
SURPLUS COMMODITIES SALES CO., **10M Mansnats "snrs
Guardy sfaing! auisance dusly, U, ceal, camest, grain dedl, glast pollens,

EBall npnd Inverted Cons Type;
Miniature Mask for DUST
vie. Wear when pweeping, dusiing, cesaisg famace, Eaing, priediag, —
it speiyleg. DUPOR Ha.] weighs |42, Has g, in, iter, Folder FREE] n;ﬂ‘ $ 1]
H.S. COVER, Dopt. PM, South Bend, Ind, ndﬁlf past
k‘- “OOLDEN JVRILDE TEAR, f@Fddus PAID

6 pasorted sizes coch type. 3/32
and HAY FEVER
GUARANTEED "I B nAToRs $1
EACH

inch din, shaft. (Reg. val. £5.00)
Hay fever sutberers wear to keep (ram breathing patien, Handy a5 o palr ol
Rebuilt Radio
For very prompt delivery, enclose remittance

7 K For Routing, Carving, Engrav-
iﬁ - Specify type. Two Sets, $3.78
glacses! For best prolection hiep mouth clased ind breathe thry nose,

Send old vibrator.

and return postage. We rebuild any make of kind of vibrator
Send your old vibkcator Lo
BEST VIBRATOR CO.

P, Box 5802 Claveland 1, Ohio

— Balanc 43 %' Basa. Wilh either S 00
Metric or Avoirdepals Weights

i Catalog -.-I._gh. :Em !uuu‘{nu.- :I.r labamninry
pPparstus mnt for 75 conbs. mialog Listing |0 88K
h.._-magm. d.m.. mninembe wic . ard 1500 soleniida

F ks iy
- ’“
rli s in 'Ilﬁa greatly

0YOU &

ks Ining=—
bl e 2000, ke 8 -i,“;mnﬁ'u‘;f:u nbedea, 5" gooas
to buy. 4Tih year. ta for free booklet.
StePhensun System of Foot Correction
28 Back Bay.

Bastan, Mais.

""nt MATERIALS €0,

Chicago, 1l
wmr ] lrmamr. busi-

ﬁ'ﬂl-ll

FOOT CORRECTIONIST.

« « « detailing information
about Lofayette Radie Corp.'s
Special

RADIO TRAINING KITS

These kits may be used not only lor basic receiv-
ing and transmiiting training, but also for insiruc-
fion in meodulation, }raquﬂnc checks, antenna
measurements, elc  Variet maodels available
Used by Army and Signal or g and other trainin

gchoals Our Special Schools Divisisn will be q]ng
lo answer your queslions,

Write feunr FREE folder today. Also ask
for the Lofoyette 108-page Cata ﬂ Ne. 94.

LAFAYETTE RADIO CORPORATION
700 W. Jacksen Blvd, ® Chicage 7, lll., Dept. P

JULY, 1944

..You Can’t Teach Him
A Thing About Tools!

Chances are, he is way out ahead of you! One rea-
son he's a top-of-the-shop mechanic is because good
tools belped make bim that way! As better, faster,
more accurate and powerful tools were invented,
he was quick to accept them. In his kit are mighty
few tools that resemble those of his apprenticeship.

Radical advancements in hand tool efficiency have
vastly increased the productiveness of America's
mechanics, veterans and youngsters alike. In the
tool kits of these skilled workers is convincing
proof of the leadership Snap-on has given to this
highly important development.

Snap-on Toels Corporation, 8062-B 28th Ave., Kenosha, Wis.

Say wvou zaw it in Popular Mechanics!

173



WHAT’S IN A NAME?

OH, MY MOTHER NAMED ME STANLEY.
BUT HOW COULD SHE FORESEE
THAT 50-AND-50 OF A SERGEANT
WOULD STICK ME WITH K.P. 7

b

SEND TODAY FOR NEW,
FREE BOOK OF NAMES

Full of fun—packed with the fascinating meanings
of over 900 names and dozens of amusing cartoons.

We'd like to send you this T
book free so vou'll remember
our name: "ETHYL." It is
a trade mark name for anti-
knock fluid made only by
the Ethyl Corporation. Our
war job is manufacturing this
fluid for improving fighting
gasolines,

—r 2

I "WHAT'S IN A NAME?
l Dept. PM13, Box 53, Mew York 8, N, ¥,

I Please pend me a free copy of “What's in o Name'

I (FLEASE PRINT)

| BRI . gm0 S R
|

I G B B ois i R

\
GS TOOL CHESTS

GS Tool Chests are used by thousands of T
mechanies to safeguard their valunble
pregision tools. 1llustrated is Solid Oak
Chest 207x9"x13% " with 7 drawers and I
TWO LOCKS for complete safety. &
Priec 218.50 plus shipping eharges.
QUICK DELIVERY to workers in
war plants. Exira discounis on
guantity orders. INQUIRE. SEND
YOUR ORDER IN TODAY.

Write for four page folder.

GEO. SCHERR CO.

Z00-A LAFAYETTE 5T., NEW YORK 1Z, N, ¥.

THE SHERRILL

AUTO COMPASS
JOINS THE FIGHT!

Sherrill Compasses, miracles in
plasties, now serve Uncle Sam.
You can enjoy their new accu-
racy and precision at war’s end.

Ao &

Battle Compasses

Today! Auto, boat and

plane compasses
tomorraw !

i

YHERRILL

SHERRILL RESEARCH CORP,
PERU INDIAMA

% SAVE WASTE PAPER %

GRUMMAN F&F
Mavy Shipboard Fighter
TIMPELAED OTT-OFONMER AND OTT-D=TUBF KIT

P47
40-45 INCH WING SPAN KITS
$1.00—5%1.50 EACH
* &

At your dealer. If no dealer mear you order fraom
adiress below. Add 15c for cdelivery to ¥our home

174

LICGHTHING P-38 $1.00
AVENCER TBF .  %£1.00
HELLCAT F&F, . .51.00
THUNDERBOLT

MUSTANG P-51 .51.00
MITCHELL B-25 .51.50
SPITFIRE ., ...
CURTIS 0-52...%1.00
VENGEAMNCE ... . %1.00

BUILD A BIG MODEL AIRPLANE

With a Time Saving Kit!

Enjoy the thrill of building and flying s “hig"" ship. Two constroction types—
Oi-0=-Former with strong cenier
torque tobe. America's
higgest value.

woiod frame — Ott-0-Tube with sensational

£1.50

AIRPLANE KIT

MANUFACTURING €O.
CHICAGO

- 31.50

JIOE OTT

Ly

A A
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A real money maker for farm or factory.
Uses cheap liquid fuels
out af savings.

Pays for itsell

MONEY
—35tart a woodsawing business;

turn spare timber into cash,
Factory prices, FREE Catalog.

WITTE EMNGINE WORKS

1600 Dakland Ave, KANSAS CITY 3, MOD.

PULVEX
FLEA POWDER

. K2 s

JUST AFPLY TO ONE 3POT

« ACHROMATIC LENSES

« ASTRONOMICAL OBJECTIVES

« OPTICAL FLATS, 1, WAVE

¢ LUMINIZED DIAGONALS, 1, WAVE
» FRONT SURFACE MIRRORS, 1, WAVE

Bend for prices and detaiis.

LHI‘I’F‘LEIH PRODUCTS CORP., KATONAH, N. Y.
GENUINE U.S. BARGAINS

0. 0. WoOOL BLANKETS [USED)....52.93
USED COT M UITo METS. . 1.25
Y. 5 ARMY PUP TENTS (USED), ... 3.00
Slightly Used Army Caissan Wheels with
$2La Y, hiat walaht par pair i Sras
Thauasands of Other Bargains in Military, Oundoor
& Sport Goods for Hunter, Farmer Scout Send 10g
for 32-pa ge catalog recurned wich first order,

A and N SUPPLY CO.

4724 LESTER &T. BICHMOND, VA.

WRITE FOR FREE BOOK showing how
CARNES ARTIFICIAL arms, legs have PUT B

THOUSANDS BACK ON THE PavRouL, BOO
Every limb made to fit individoal ompotation.
World-wide recognition of merit sioce 1804,
BOOK SENT FREE=——ndvise whether inlereslec
in leg or arm—no obligation, aend for it now.

CARNES ARTIFICIAL LIME CORP.
Brealers aud Bepresentslives. Everyichers

BO8-R Eaxk 12th Kamaas Qity, Ma.

Tired Kidneys
Often Bring
Sleepless Nights

Doctors aay vour kidnevs contain 15 miles of tiny tubes
or filters which help to purify the blomd and keep you
healthy. When they get tired and dont work right in
the daytime, many people have to get up nights. Don't
neglect this condition and lose waluable, restful sleep,

When disorder of kidney function permits poisonous
matter to remain in your blood, it may also eause nag-
ging backache, rheumatic paing, leg pains, loss of pep
and energy, swelling, puffiness under the eyes, head-
nches and dizziness,

Don't waitl Ask your drugpist for Doan's Pills, used
augcesafully by millions for over 40 years. They give hap-
»y ﬂ‘]l?'f and will help the 15 miles of kidney tubes flush
out Poisonous waste from your bleod, Get Doan's Pills,

JULY, 1944

ﬁf? il Iui.*
_JLATHES

PRECISION WORK
for TOOL ROOM
or SHOP

In tool
ing the careful, precise

4 TOOL TEAM
for SMALL PARTS
MACHINING

rooms — ineet

needs of expert tool
makers —and on the
critical war production
Atlas lathes are
setting new  standards
of dependable preci-
.H[lll'l FH'IITI L"ilt'lpi!L'l.' ma-

lines,

chine tools. Such records
possihle
tools are  preci-

are hecause
Aclas
sion-made from start (o
finish, with many new
::-pur.tli:lg features,
Woar and MRO orders
take preference today,
but those
are flled, be sure to see
an Atrlas in action be-
fore you buy, New cat-
alogs ready for
mailing on request.

ATLAS PRESS

m COMPANY
-@ 743 N. Pitcher Street
b KALAMAZOO

UJ'" LATHE
2 War BONDS, i
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The kid'll be right there when his
C.0. finally gives the signal ...

There'll be no time to think of
better things to do with his life. The
kid's giving all he's got, now!

We've got to do the same. This is
the time for us to throw in every-
thing we've got.

This is the time to dig out that

Buck the Atk /- BUY MORE THAN BEFORE

He wont d

exfra hundred bucks and spend it
for Invasion Bonds.

Or make it $200. Or $1000. Or
%$1,000,000. There's no ceiling on
this one!

Make no mistake! The 5th War
Loan is the biggest, the most vitally
important financial effort of this
whole war !

POPULAR MECHANICS MAGAZINE

Thix fx an offeial U, 5. Treaseey adverfisernent —prepared under auspices of
Treasury Depariment and War Advertising Councal
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How to learn to shoot

.« » under the nationwide pre-induction train-
ing program sponsored by the National Rifle
Association, Washington, D, C.

AKE ADVANTAGE of this government-approved program
intended to train the maximum number of our citizens
in the use of small arms.

Here is Invniu:t!_‘-le training for all prospective service
men, defense units, guards, and others—

Less than 2% of all men indvcted into the armed
services knew anything about rifled firearms

Shocking but true! Don’t be in this class. Familiarity with
firearms constitures a real service to our country now and

] Ll .
will stand you in good stead the greater part of your life,
HE _'_'_'_,_,_'— E
WRITE TODAY for the free booklet shown t /: F- - ,T‘
above, also other literature which tells you m
how youmay get pre-induction rifle training, ]
4657 St. John Street, New Haven 5, Conn.
Taday 100%: In war work, In nermal timed. manilacliress of
.22 cal. RIFLES. SHOTGUNS, TELESCOPE SIGHTE, TARGD GUNS & EQUIPMENT,
H l_l ‘\1 r,-_
e says can he R
iR 1 borrowsome | [~
Weldwood Glue! | T8
[ 3- wWOO ue., _.--“:m-ﬁ-—*
¥ - S

- e ——
-L.-"H"_ S
Wz i
g ot
s -
Weldwood Glue has everything:

You may never need to hold a life rafe together wich Weld-
wood Glue, but you'll find it’s the handiest adhesive you ever
used at your home work bench,

In fact, this easy-to-use plastic resin glue is a honey for hobby-

1. Tremendous Serength. P —

2. Waterproof, Bacteria- flgﬂi_:: Gy
and Rot-proof. - =

3. Quick and Easy 1o use. wtluwﬂ.vn —,
Moheating. Mo waiting. PBlossic Resin

4. Economical. ] “.'*'FEHHIDT.'IF ﬁl.u[ ]

5. Applied Cold, quick

ists, Mixed just by adding tap water to the powder, it can be
used immediately, is cold-setting (work can be handled in a
few hours) and it makes a permanent bond!

Waterproof, rot-proof and bacteria-proof, Weldwood glue
won't stain, or mar the most delicate color or finish,

Your hardware store or lumber dealer has handy packages of
Weldwood Glue in 10¢, 25¢, 50¢ and 85¢ (1 lb.) sizes. Geta
can today or send 25¢ and your dealer’s name for a trial 314
oz. sample, Supply limited, due to Uncle Sam's war needs,

UNITED STATES PLYWOOD CORPORATION
Weldwood Gloe Depr. 04, 55 West £4:h 5t., New York 18, N. Y.

JULY, 1944

SECTing.
B. Stain-Free,

“Makes the glue lina the SAFETY line™

l\‘-\.__ -
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ELASTI-GLASS'

Belts & Braces

: imited
Available now . = d:rjllnrr-t
pities at 1“'““ lass
cuAam 4 E \asti- [a AF

fx yahione
{'1!"?1]3“”“ yielding 1007 full
D

tretehing comlort 51‘1 [“.“:;::
:H:.l.,l of sport {u-m_rq_ 1;”&”
'l:'u'l‘H'Tlt T:I-a:' ‘ .‘:'11.r.\l'l.n'i'| Belt
et n, Geey OF Brown mlh
1:11 liim'm Ciiant Crip bue l-cll.
0 :i'l.'l'l."iI:h!II'ILL'iﬁfl[l'.lrl
kil H1ﬁﬁu’55n|1

m

altheast
CTrmide Mo

1y of atmost v
& Begristared

o Buchfbc[um £, Co.

MAMUFACTURERS SImMCH i000

CHICAGD

« Limited stocks on hand at our New o
HEH‘H'S Hﬂtﬂ * York. Chicagoand Lm hnueles Offices. = | *

Elector Bad

2 TOOLS For the
PRICE of OME

Heavy Tty Tool with T/16"
HED-NIB" Interchungenble for h
ur HAND TOOL DRESSING,

F-':t new DTCo Il‘l.‘\l.r1

Detachment Instructions
SLOG-NED-XIT'" i ndan-

hnpdy Eagr 0 Fjeclor roel L

CIANDL-NIE" older,

Can be rotarned to handle in a Jilly for hand
greasing,

Containg 2-carat Diamond . 5750, $24.00

“For o New Fronet buy RE-SET-ABLE

SHELDON M. BOOTH, Preiidest
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HANDL- NIB

(Trademarik Reg.)

RE-SET-ABLE
DOUBLE DUTY

DIAMOND DRESSER

CHICAGO 15, IlL.

FEET HURT?

WEAR AIRFLOW
ARCH-EZURS

You get more than a
mere arch support —
they are designed with pocle=
ets onderneath—with extra
Inserts to adjust for high or
low arches and to changing
conditions of the foet, Made
from the best long-wearing
material we ean buy, will
nutw any ordinary shoe,
Don't be fooled by the hgr
E_ﬂm—\w specialize on this

igh grade support. Send to=
day, your name, shoe size and
whether for mcn OF Women,
We pay postage if munﬁ
companies the order, rito
to factory direct.

C. H. STEMMONS MFG. CO.
1014 Grand Dept. 15 Kansas City, Mo.

AMAZING MYSTERY
fes BUTTON

Mok :.-c-u.r aWa

Telephoas—N mplabet=—Direrdiahone. Aflseh his budlan
ke peco of serdhosrd=—transmit conrveesstion 1= ancther
rovrm, Bimedo ples trapemstied o disdant places. Mosi B-
Errestang, sherrioal sapprreius ever discovered. Enshles you
(5 riarm humdireds srperimmmin. s tinyr W ran ba noa-
emiled in dosens of I:g‘ll:!l- A Fre-War Prodest. "'"lwlr
Limpted, Elseiron maleding S0 w e
thonlicuklot v bolliostrsindrpes it iapost paidonly 3100,

Electronic Products Company, Salat Charles, lIL

nmad 1nh1n|| 1 'I.ru. in 'I:la-:r

an

with
gn day li-nu-ln:u {:uaunl-m:.ﬂ or your muﬂ.ey
hack. Send money order r.||.'
check for full pinte—suffcient

for average repait. « o vee . 2 Pastpaid

Saw this summer, far
fnrgest bt
next spring. Al
eofors, mired. 150
aeedrfren, ut:hlru:nm-
t+-nnn.1.-'rrrr Hend stamp for postags

. ATLEE BURPEE CO.
Fl‘lﬂnﬂtll’lhu 3! Pa. or Clinton, lowa

SAVE M'DHET ON OVERHAUL JOBS

REFIT BEARINGS
THE TIMESAVER WAY

DONT BORE or scrape re-poured bearings!
@ Use TIMESAVER Lapping Compound. Gives
clozar fit, I:rl:u:u lasting bearings, is gquicker
and eln‘ul*r. 24 yearn successful use by lending

— mifra. Get-acquainied sample and instroctions,
26c; economy alze 81,00, p-m-'l.:u:l-:! Hatlafaction ﬂu |n'|_r|l4:1_r.‘fl
TIMESAVER—1115-B POST 57T., SEATTLE 1, WASH.

Y SAVE WASTE PAPER *
Decorative Decalcomania

; Tmported Designs of oll Si
N T"“"'!"h"'-i and Types—Flowers, “Fmﬁ:f

feuru. Dogs, Horse Heads, ShiEg uves
Tropical, Chinese, Peasant, Colonial,
nlay, Bordors, Initials, ete., for Fur.
— nulure, Doora. Walle, Troys gnd whaf not.
i~ | Catalog with 800 illustrations in
E | Color sent for 25¢c. Deductible on first
o order of 81.00 up, L. €. WELLS, Dept.
- PM-47, 25 East 26th 5t., New York, 10

POPULAR MECHANICS



for
Drilling
Milling
Grimding
Filting
Filing

Solve Difficult Angle Jobs

Quiich. necurate setups St aoy angle. End
makeshifl  mmetlitnis— Lime  oss. — Fjpe-
- tans,  Ideal for fool roonks oF homs
. Wi, Avcurately  smachined
amel g |r.|uu1m=. Daee 0, It Bave
lorked.  Jnws Barde :le .1,1_|_¢-|_
11

plxin or proo
o B Jawe. O oy mmﬂ an
fant  pEicrsly  Feliegs  onlbr

raul moy qualify. Write.
Chleago Teol & Enginecring Co.
BIEES South Chicags Ave.
Chicaga 17, [l
Sand for Free Circular
L ANOLE  ORELL
[ .

NDFTH AT ANY AMGLE

PRECISION

Bet in flawless pteel rings, aesuring precision opee

silon due to frictlon-free molsthen. ANl Bisnslard
mnkes—New Deparure, 5. K. F., Hofman, Fafuie,
MOTInA, TLe,

W cmin #Uparly promplly any IF“"”:”F
necded from e 11-—" 1 hl.||| h ur |:h; MOSET PO
SiEps, And vou B o Che Niana-

focturer's Ligt. '||II FI:I.II FULLT G“AH!H"EED

Brarings. - c=ssssassan
Write TODAY for Bulletin B

H_ E_T m“n"ﬁ Popt. P, 3373 ﬂlﬂll “

s nu-m.l. GARDEN TRACTORS

® 1 to § H.P. Cireulars on request. War limits
production—We supply repairs for all BEHAW &
Tractors sold in our 40 years in buainesa.

BUILD YOUR OWN RIDING
TRACTOR —*“WAR HORSE" .~

uzing old auto parts, powered by 2 H.F, ar
larger air-cooled engine: or 'Ih-IL]k.IIlI: type
Garden Tractor 15 10 3 H. F' oF convert truck
or auto into ]"nrrn Tractor., Each with steel
or rubber tires ; will plu:-w, cultivate.
Plans for building, in few hours, any e —
ene of above, postpaid for $100 "‘ L3
(atate which wanted) or all 3 ford) J
$2.00. Money Back Guaranteed! TRl
SHAW MFG. CO0., 4507 Front St. | M
Galeshurg, Kansas '1‘
GEHG Morth dth St

and Peagy -Pal”

Columbus, Ohio

81360 Up. Guaratbecd Genulne Morble & Granite, Deal di-
F——— 8 recl with Uk by mail. save. Write for Free eatolof todny.

= U, S, MARBLE & GRANITE €0,
A-1R Oneco, Fia.

Now you can get up to 305, extra gnmamn
UM mileape with & Vacu-matic on your car.

M Cruicker pick-up, smoother runring, added
Wil Dower precious gmu-:lh:m savings guarantesd,
Automatic rge Principie

acu-mealic is enfirely d rrem‘!ﬂperau:sm
}'he Bupercharge prlnrﬁﬂ;ﬂ-ﬂuﬂm End, Autamat-
L, leally provides s better gas mixture. Guaran-
] = e to sﬂ?a upto IGE extra gns mileage, morne

<= 2 Ewﬂ" power and Crmamnee,

%ﬁ;gm AG ENTS wbans FREE

fused i
car, truck, tractor
hn.mﬂ a.dd:\eau;; 'DﬂB:;l.l‘ﬂ lnnrﬁla n:mneymah:-
i offerand beiww, Tor Intreduclag, you getpours fres,
Vacu-matic Co., 7617-956 W, State St,; Wauwatosa 13, Wis.
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Is it
Loose?

Fix them with

SMOO'I'II -ON

The Handy Iron Cement

No home is ever without some little repair wait-
ing to be made—yet needing only a few minutes
time and a little Smooth-On No. 1 to remedy.
And no home should ever be without a can of
Smooth-On, obtainable at any hardware store.

Furthermore, every home should surels 1w have
the FREE 40-page Smooth-On Repair Hand-

| book, that shows so simply and clearly how to

stop leakr-s, tighten joints, seal eracks, make in-
numerable repairs with this indispensable easy-
to-use iron cement. Steam and hot water pipes,
boilers, furnaces, radiators,
auto crank and ar cases;
loose screws, bolts, handles, cas-
ters, dpu]ls, fixtures — all re-
paired effectively, quickly, in-
e;:penswﬂ:.r No heat required,
No previous experience,

REPAIR HANDBOOK
Send for Your Copy

40 pages of instructions, sugges-
tions, short cuts. 170 diogroms.
Pocket size. Indexed for guick
reforence. Send for your copy
AOW, -

STOPS_LEAKS

Bl..l:r Smooth-0/ in

4.-ur Foom. or I-
lh ﬁ-llmnr fram
\'hur hardware store,
gr, If necessary,
from us.

Smooth-n Mig. Co., Dopk, 3T
STD Communipaw Avenus, Jorsey City 4, M. J.

Ves—gleane mall me my Smoclh-On Hamdook,

Doituits, SMOOTH-ON
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radium
precision

Waterproof, shockproof, anti-maognetiz,

disl and hands, unbreackable crystal,
| tested, sweep second hand.

;J;I_:kr[) 121 — 15 jewels, stainless steel 53915

Me, D212 — 17 jewels. stainless steel 5425I]

back

MNa. 1D 330 — 17 jewels. all stoinless

steel case 559:"5
POYTRRAIE FRD. TaE IRCL - e ROEHS FROMEFLY #iLLE

Write for Free Nlustroted Booklet *' D"’

BELL WATCH COMPANY

TimesLife Bidg., Rockefeller Center, Mew. York 20, H. Y.

Special To: PLUMBERS,
Home Owners, Mechanics!
-~ Measure Any Size Pipe
i 1/8" up to 127

Measure Plpos 1IN THE
: DARK, IN CORMERS,
A= OR PARTIALLY EM-
% BEDDED IN WALLS.

_ Only $150
NEW 3-POINT GAGE

Pocket-size . . . aocurate . . . unbreakable

Epsily med! Place smalber en n-nl temtarin againet contour of phpe—
them tarh |aeger & i Marker matantly p-h.n'l

eorpel wlae |.'| m et drill
mise [or tapping! C i b e ndl b ligh
Hor readling. Can b msed an coversd pige  tharn in g m mkd |,.| H.|.., |.=.,-
uninn e slher Aiiing where gage ran B slip i,

A MUET for erery I-.|| seowner, plumber or meelanle—a great time,
Jabor and mones asver?

Rust proof—ideen eicled numemlsr—contaima kandy inch
el e ety 1 e B ol it

SEND NO MONEY!! [y, £72inin, 200 &6 8
fee, Send 51.50 in advance amd we prepay all shipping
charges, Addrsias

ILLINDIS MERCHANDISE MART, Dept. 2200,
\_ 560 M. Dearborm St Chicage 10, Il

il
Build: STEAM ENGINE

A nrunlainn bullt and snginesred
E“ cylinder, 14" scale marine
el, with olutoh or reverse.
.S-and £3.50 for |4 pages scals
drawings, E Eﬂhi. instructions,
@ 2 Photos and Duscrinlhnm.s .?,5
® Rough Castings K| 2.50
@ Horizontal Flash Ilnilur
Drawings and Instructions 1.00

TH[IMFSI]H ENGINEERING CO. 2540, oiision suod.

GRAMD RAPIDS2Z, MIGH.

BUILD TI:IIS SCALE MODEL

There"s a great adven-

ture im comstructing
this authentic 4"
e 1 seale model

of the world [a-
mous General Sherman
Tank. Built-up model
Is over 4™ long and
. realistic in every detail,

Treads are movable. Turret
revolves. Woed parls are completely finished. All
TAD  pieces cam be assembled withowt special
teals. Wit Includes Tall scale drawing. detailed
instructions, paint, glee. ete. Supply is limited
= order today. Semd check or meney erder 10—

TELESCOPING MEASURING TOOLS

-3 Measure All Holes, Slots, Etc.—=5/16 Inch to 3 Inches . ..
Ives You Qutside Micrometer Accuracy on Inside Measuremaents
FIMNISH YOUR OWN SET OF FOUR TOOLS

%L— etz ) (nly $.50 €.0.D.

Flus Usual Small Peatal Charge
T OF THE MACHINE WORH ALAREARY DONE=ONLY

EIMP‘LE I.J\TH EI WWORE b mpencial tools

Kit fncludes ali
-I| wwiingrs, aned detailed instmictlons.

2628 Armairandg Avll"Ll’i ' Los Angoies 26, California
FUN AND PROFIT FROM
YOUR HOME WORKSHOP

Mew 1944 ““WHAT TO MAKE" is now ready.
One of these books is issued ench year nnd
is n reprint of articles which have been
published in our “Croftsmon®™ Department.
Hundreds of idens thoat con be used mroumd
your home workshop in one handy, 224.page
volume., et ok from your Newsdealer
or send Glc to

POPULAR MECHANICS PRESS
Dopt. 551, 200 E. Ontario, Chicogs 1

MNECESSARY T? COIAHPL'E]'E_
1

-J
ALCO 5 H'EIF

Bumned in pairs 15 fr. apart, these famous essence
of citronella candles chase away pesky mosquiroes.
(Health officials warn againgt mosquite malaria-
carners. ) CitrOdors, used by the million, are guaran-
L teed 1o burn 15 hres. in glass cup. Gift-boxed with 935 g Bldg.

Postpaid Ml remittance today. Immediat shipment ~ auractive black cup-holders. Stock up now.

Per Pair $1-'ﬂﬂ :zr.lslrsl

Orderextracandles for REFILLS ;
6 for $1.25; 12 for $2.40

SEEODSHMEN SIMNCE 1414

BRECK'S

Boston 9, Mass,

]I. I \ll

i

'I.irll fin

L‘ $17.50

||n 5 Maaner
i e
E-lul =Tool o

WAR WORKERS-WIN PRODUCTION AWARDS

lrromel Moto-Tools are used on hundreds of johs. io thousands [
of war pinntg, becmuse they are such great time and labor savers. mﬂst

Bharpening oald . . « cleaning dies, castings, cores and
wilding points . . . Erinding, pﬁnahlu_.. barring  nnd T
Ishing . . . thisss sFe but & fow of Moto-Tool's many -

capabilitica, ©Only Mole-Tool haa all these Teaturecs:—
27.000 r.p.m. (nEsures better work ond lengthens 1ife of

euriteral; shockpronof (bakelitel case: oll-Tess (oll-senled)

bearings; fan-coaled motar,
AEE A8 wories at your dealer, or direet on 10:-doy trial.
hack guaranies,
| 52360 | nsk your employer for priority.

DREMEL MFG. CO., Dept. T114-G, Rocine, Wis. SPEED PRODUCTION

Order Mole-Tosls sl OHcoes
.'-1t|'|e~_i.;-

ir ¥ nesed @ Molo-Tosl in vour work,

Catalog FREE.

TO SAVE TIME —
CUT COSTS AMD

POPULAR MECHANICS



LookWhat Only98<Buys

Here's Ameriea's bigrest 10 - Power
A Telescope value. Don't canfuse it
with emall” weak-vision™ telescopes.
It's precisien mafe and miensures full
i 08 inatantly on sta-
tionary or moving objects, Brines
far away ohjects 10 times eloser,
Clear—sharp—B1G as Life. You'd
8 expect to payup to £10 for such
vone should own o
clescopn, Spot air-
planes—identily distant ob-
jects, people, animals, ete,
Valuable for Air Wardena,
BoyScouts, Sailors Sporta-
men. Ideal for fights, hall
games, races and outdoor
events. Enjoy front row
seats from way back,

i) CLIP AD AND MAIL

¥ou aren't positively
| khrilled, return in 30

days and we will re-
fumdd your maney in
full, Bupply is [im-
b ited due fo pri
ties, Soros=

Lo

Y .
Valuable
Airplana

CHART

FREE if
youarder

ILLINDIS MERCHAKDISE - promptiy
MART, Dept.322-B, 506 M. DEARBORN ST., CHICAGD 10, ILL.

ELECTRICITY FOR ANY JOB
ANYWHERE

OMNAN GASOLINE DRIVEN ELECTRIGC
PLANTS provide electricity in loca-
tiome where it i3 et otherwise avail-
abli, and for emergency standby sery-
i, Thousands of units are doing &
—= winming job in the war,

Sizes from 350 to 35,000
watts, AL, 50 o ROD
eyeles, 110 to GE0 walls.
D.C. & to 4000 volte.
Also dual A€, and
D.C: output models.
O, W. oMAN &
SOMS, 1095 Royal-
atan  Awve,, Minfe-
apolis §, Minn.

Detaily pladfy Juradaked

ONAN

Build These 9 Big

,.. Ecn
36" Industrial Trng Models = <™.
Learn Thesry, Design, Construction, gt~ E@ch Kit $'| 50
TT3 “Spitint Kis TT8 Mesersohait Only —

o]
ME-1H; K 17 Ampnobra™; K Woar-
hawl™: Kie 778 * Hurricune’ Kie T3 “Licht. ”f.’,'.d.‘"fu"f'."“:f;d;'...“d' A
ndng'; Kio " Mustnng'” i ] “Typhsen™;  latesi eatabog all C-D
Kt TH08 “Whislwind® {illustrateds Medeln. i

CLEVELAND MDQ;_‘;;’U;I;::..;!::; I.;:-tm ;;l...tlvuhnl 2, Ohis
POPULAR MECHANICS

SIGN EASILY v EXPERTLY

1 PAINTED-~LETTER PATTERNS
SHOWCARDS

WANY SIZES & srur pony
WRITE FUN’FﬂLuEE"’; ".m.ﬂ 'IE (E#QHE
CHICAGO 51, ILL.
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' CONDENSING WELL traps
and retaint moisture . . _

FETEH suchs in tars

i and bitter juices . . .
© “SURELOK™ coupling = \E}é": .
wan't loasen: holds ] ’ i

filter in stem when

blirt"h‘ removed ., |
-\-h-h' o

i Lightweight

Briar

2

From the tip of its transparent stem to the
toe of s selected briar bowl, FilterWell has
exclusive pipe safeguards . . . Replaceable
hlter absorbs "Nico-Tars” (robaceo sedi-
ment). The condensing well prevenis back-
flow of moisture into mouth. Result: an
ever-dry pipe for cleaner, cooler smoking,

Henry Leonard & Themas, Inc., Ozone Park, N. Y.

ATHLETE'S FOOT

Amazing Wonder Salve
14 DAYS FREE TRIAL

a1

)
No Pay Unless Results

Do tiny watery blisters form between the
toes 7 Does skin ernck and peel? Does iteh-
ing, burning and swelling become intense ?
It often epreads to the hands, arm-pits and
¢rotch of the legs,

SEND NO MOMEY
NO COST UMNLESS 100% SATISFIED!

Coupon bringe Full Size Jar- -Free and Post-
paid. Use 14 daye as directed. You won't
owe o penny unless fully satisfied. Ensy to
use. ail Coapon Today.

WILEY PRODUCTS,
| 43008 Drexel Blvd., Chicage 15, 111,

fiend pastpaid, Froe Jar of Wiley's Waonderful
Foot Halve. 11 u=e it. After 146 clayw, il cnes

|
|
|
Irely Ratisdled with results, I'll pay  for jar ;
|
1
i

i or FeLLm 'l!ﬂlf‘l-!-?! portien 1o you within 20 daps fross fhe
time I recelve QL.

i MRARIE. & ud ioiisacd o o wasm doa e A Rgw's w2

| T s een R e e e

R e ETATE....,

- ——




Saves

VALUABLE TIME
and MONEY!

Dace ¥0ld g a Dynamic in
sperntion you won't he with-
out [t. Its simplicity  will
mmaze you. In o year the
Danamile oaly
alout B¢ @ day,

Comes complote with helmet,
ronds, cables, electrode holder

TR

firias.  Uronze and other melsls—hss
oiEht mcaallic amd Sarban #re aa
hedl Blages=—i0es Wark you wonilig
oy possible with & larger,

This poriable Dynamlc Welder—easily car= h E
rled ﬂahl to the job—plugs into any cone -
venient, propercly wired 110 wolt .
light uln:ll.lt--'.'\-nrka an Iron, Stesl,
-

L
i
more exX-

penskve maclslne,

Malptenance he
Fraxg

pair sl Job Welding Snops:

If inexperisnosd, you can cas
following the practical, ll.lmuru’mt aperating

DYNAMIC WELDER CO.,

DESIGMED TO DO HIGH GRADE WELDIMG IMEXPEMSIVELY
mi Farmees; Mechanles; Machine Shops; Foundries: Aute, General
Wsbikg U Dvosiue pod it 50 indispensabic
peful thont they canmot aford o e owilioel 1.

i kA da a variely of high Feske welding

13 East 23rd 5t&., BA, Chicagoe 16,

wnil operating  Instractions,
el

Write today for free priority
assistanes and particular o
how to nualify for one of
Ehesr asmacingly  low-priced
welders. At now  whills
urTitAh v, ey are still available. Get

III detnils on our [0-day ivial

- offer,

COMPLETE

and

Jolen B
and “welding  instructicas

LIJ(IK AT THIS TOOL BOX

ALL STEEL

Cantilever

Built
Like o
Battleship

NO
PRIORITY 7J
NEEDED PREDALD

THOUSAMDS PURCHASED BY THE
U. 5. AIR CORPS AND ARMY EMGIMEERS

Amnring value In this Super-De Luxe Tool Box Rit. Limited sup-
ply for civiliam use. Has 4 roomy cantilever trays with lamdy
opening action on attached hinges, Note divided compartments
for serews, nuts, bolts, small tools, oto.——each trny casily neces-
alble. Sturdily built of 15-gauge steel for yvears of service.
Closed size 18" x 10" x 15", Cover lids close in hip roof design
for handy carryving. Has metal snap locks and stout steel handle.
Olive drab baked enmmel wrinkle finish with matehing trayas.
dust 'ﬂ'ﬂrl 51 deposit nnd pay balance of
RUSH YOUR ORDER S5, plus cxpress rlur{;’rs an delivery.
Or encless $T.06 with order £ o o =pald delivery Ol BAVE EXpPrUhE
chargres angd reconily :mn |.'\-|.|| Colb . few. IF nob delighted retarn i
5 dnys for refund, No Flsk
Michkigan Awve.

ANDREW A ROBE WAREHOUSE Sl A%
EMPIRE LEVELS

s Avallable In ALUMINUM Now! "
allem.  bandi “Cigur-shapsd.” can't | ks, Polisd
ALL "“:"l g il g 4 |i-m:-.|lu Tiche weleht: strenr. Mo 25
oaly 8074 !uulr-r R Dirder fram deaber ee Write digocl.

EIIH'IHE LEVEL MFG. LA, zerrr s L.T.-:....'."“'.,T-.'I.'E

1716 !..
Bept.

weciitate  loval
hl

INVENTORS, SCHOOLS, CRAFTSMEN

BRONZE FOUNDRY

Iz agaln available in limited quaniity
without priority. Orders filled in sequence
ns received, INVENTORS—SCHOOLSe—
CRAFTSMEN use FOUNDRYETTE for
making castings qul:l-c]]. for new inven-
tions, for instruction, nmd general pur-
s, Order now for early delivery., by T
sizes are available capable of making
bronze castings of 1%, 4, and § pounds
weight, nlominum, copper, bross, eto.,
£17.650, 524.00, 534,60, Lob. Kansas

L i , 'J- = City. Domestic gns supply amd 110 volt

AC or DO nn.urgy required for operation, Wrlte for circular,

KANSAS CITY SPECIALTIES COD.
Box G022, Dept. P-34 Kansas Clty, Mo,

[ 15 LENSES

Plus 50 PAGE idea Booklet to Help You...

(All Lenges MWew—Edges very shightiy ch-nr-d:l
X sn 602-H
Only

$2ﬁD

mnke

SCnIME, mnagEifives, uunuu:,- camern, pheto cells, rifle
metsp,  detpohable reflog viewfosder  for 35-mms
hoto lens, photographic gadgets. for
experimental optics.  copying  and  ultraecloscup
shots and undeeds of otler hmiluE L\r--:-rlnwu.l:s.
EDMUND GE oMP

SALVA

27 W. Clinton Avenue, P. D, Audubon, Now J-!n il

SAVE WASTE PAPER *

*

PROTECT wour valuabla equipment,
tools, fonds and furni ehingra from dam-
agel End dampness in yoor home or
workshop with amazing DRI-AIR.
Makes Dry Rooms, Healthful, Pleasant
FPlace DRI-AIR in any room, basement,
storergam or closet, DRI-AIR absorbs
excess moisture from the air, Kecps
FOOIE dt? Prev E]:LLH J'n;hi and mildew. DRI-AIR kills musty

Ebops rost; keeps fornitare and woodwork Trom warping.,
Complete e Laxe hﬂl-ﬁlﬂ'umtﬁ 60,8,0.b, Chiengo, At your dealer or
ardnr direck, 3|=r.||:'| for FREE booklet **Househald Hinta
in Wor-Time."* Skows how to save food, clothing, foel,

nuus TAMMS SILICA CO.

fRODUCL/ 228 - AS N. LaSalle 5t., Chicage 1, 11,

sold to date.
instructions,
£20 romplete.

Fully

The G, H., €}, mininture gnsoline engine that really operates iz still available.
1/6 H. . Complete with Aywheel and propeller, fuel, 15 aeeessories and full
bench tested and ready to run.
Send only 31,00 — Bhipped Collect C.0. 1. same day.
Catalog of hundreds of hobby items and airplane identification chart.

GHQ MOTORS, Dept. BV, P, 0. Box 203, Madison Square $ta, New York 10, N. Y.

i *20 ENGINES IN STOCK

Ower 100,000

For boats, planes, midget cars, ete.
Bend 25e for illustrated
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Glamorize Your Home With

Amazing Liquid
Plastic Paint
*

ONE COAT
COVERS

P‘HS’H-WTEIS one af
EXTERIOR chemistry's war-tested
k. miracles—THE PAINT
e s OF TOMORROW-TODAY! It's self-leveling,
: leaves no brush marks, So, anyone can

apply ic, OME COAT COVERS c]g-_buar-:l stucco, brick, plaster-
board, metal —any surface, Gives a.:hznl, fadeproof finish
that is amazingly durable and beauriful, Washes l.iﬁ: fingst rile,

Money Back Guarantee

Use 25% of this liquid plastic painr, If nor delighted, remun
the rest and receive full refund. Order for cash, pl:’_rst.p:aid: or
C.O. D, plus small express charge. Colors: White, Ivary,
Cream, Buff, Dusty Rose, Peach, Grey, Blue, Brown, Black,
light, medium, or

k Green. Gal. covers 300 sq. fr.
INTERIOR

ONLY

sy GET MORE POWER FROM YOUR

-~ OUTBOARD

‘. Btart easier, got more speed, power. Use TIME-
[ BAVER _!'..a;u:ltn: Compound when vou refit hear-
Ings. rives closer fit, beiter compression. 24

yenrs succedsful dee. Used by loading outboard
mire. Get-ncgqualnted sample ond
250 eronomy size 81,00, posipaid.
Euarantesd or money refunded.

TIMESAVER—1115-A Post St., Seattle 1, Wash.

MODERN STREAM-LINE

Three=roam hause 22334 as low az B100, big
Farsige, S320, for m inls. Cement camponk-

Insatrecticne,
Satisfaciion

Linw, Ten way 1o appily.
ULELUNS DT .Nﬂwslnmhllu:. I!'.|!|:"-1
Hifetime. : . Hoof, walls and guiters
in one. Farm balldings for n fow TN
Male doars and windows.  Homemade egiip-
ment to moke buslding blecks, panels  and

floor and wall tiles i eodors with molds,
wwimnden forms, ar trowel, Mpoke duarnble walf-
Bzl 0f sawdiest oo =ition ae 1itle or o
ensxt,  Alen furniture Lk,  Granrandoed.
Mrstrated hishlkke of Inslcsctions, 51060
24 page booklet, 40 War-Time Flaps'* Exm 510 o day.

HOME INDUSTRIES, 1318 Sa, J0th Ave., Dopt. PM, Omabha 5. MNebr,

with

10¢ HEW BOOK OF LATHE AND DRILL PRESS SET-UPS

Practieal, unissial wses, contains 49 illastrations,
Past- & Send 10c 1o cover handling and postage.

Paid JACOBS MFG. C0. 154 Jacobs Rd. Hartford 1, Conn,

j WORLD'S LOWEST PRICED

ADDING MACHINE :izsas-

FREE TRIAL

IDEAL FOR BUSINESS OR uHL'f ."-Ell
| GLAILANTRERD
jj PERSONAL USE. Lot rorar cost
Sl Mot o tay. Opérates with only o din BEHD WO
Mick. Aded=, subiracts MONEY
vides, Counts up to Len
| for itsedl over and over.
| @oime Tax ared Belnend usal
| Send nome and mddeosa.
| F'Uiﬂl:'l'- {30l full conh iF outside U, %) Money back

i 10 days if not delighted. AGENTS WRITE.

CALCULATOR MACHINE COMPANY (Mirs.)
DEPT. 155, P. 0. BOX 1118 CHICAGO, ILLINOIS

v
eliin
Pavs
Gift— for Business, Tra-
MOMNEY BACK GUARANTREE,
Pay pastman anly 2,50 plas

oyl tiplies;
m b,
leoai

JULY, 1944

THERE'S
LOTS OF SATISFACTION

in making things for yourself—
especially electrieal equipment,
which has s0 many profitable
uses, Take welding, for instance;
the Leday Manpual shows you
how to make many types of
welders amd they, in turn, help
you to make other things.

PLANS EASY TO FOLLOW

0ld auto generators and other
pick-up materin] ean be used in
making such valunble equipment
LT
200 Amp. Generator Welders
Large Transfarmer Welders
Gunemith's Carbor Welder
Workshop Spot W elder
6, 12, 32, 110-VoIt Motors
Electric Outhoard Motor
Wind-Driven Light Plant
Electric Fencers
Electric Drills
Bench Grinders
Electric Scooter
Armature Rewinding
Insect Electrocutors
Electric Bicycle Pusher, etec.

SEND NO MONEY—BUT

Semd a posteard with your name
and addresz and 8 Fequest to
el the Lelay Manoal C.0.I,
and the postman will deliver it
to your door, II you are not
entirely satisfled after 3 davs

WELDING

TRANSFoRMER GENERATORS
WELDERS

ARMATURE WINDING

+ ELECTRIC
OUTBOARD POWER
TOOLS

INSECT

MOTORS KILLERS

ELECTRIC
SCOOTER

ELECTRIC
FEMCERS

perusal, send it back and we will
refund the $1.50. Bear (o miind,
however, that (L0.D. fees have
heen conatderably increased, so
il yon prefer to save this ex-
now, under

pense  send  S1.50
same guarntes,

WORTH

$12.35

IF PLANS
BOUGHT
INDIVID-

TRACTOR

47 LeJAY BUILDING

MINNEAPOLIS — 8 — MINN.
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It is for their high precision that
South Bend Lathes are best known.
Their dependable accuracy has made
them first choice for the most exact-
ing operations in hundreds of essen-
tial war production plants. Finish
turning and boring operations are
often performed with such exactness
that subsequent grinding, honing, or
lapping is unnecessary.

In war production, there is no
place for machine tools that can not
hold required tolerances or deliver
maximum output. Investigate the

possibilities of South Bend Lathes

THE DISTINGUISHING QUALITY OF SOUTH BEND LATHES

for handling your exacting jobs with
greater efficiency. With them, you
will find it easier to maintain pre-
cision tolerances on toolroom and
production operations.

HOW TO RUN A LATHE

A useful handbook for machinists, ap-
prentices, and shop students. Contains
complete information on the operation and
care of engine lathes, grinding cutter bits,
turning, facing, boring, taper-
ing, drilling, reaming, tapping,
thread-cutting, ete. Consists of
128 pages, 534" x 8", and 365
illustrations, Send 25c for your
postpaid copy.

BUY WAR BONDS NOW...S5AVE FOR LATHES

SOUTH BEND LATHE WORKS

LATHE BUILDERS FOR 37 YEARS # SOUTH BEND 22, INDIANA

FRINTED BY POPULAR MECHAMICE COMPANY, CHICAGD, ILL., U. 8. A.
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Remember when...

e € DDA |PI

W%&/Whg Jﬁﬂﬁd/xm/e ;

EMEMBER the private thrill of showing
‘em the color of your exhaust smoke
when the light flashed green?

The fact that such "jack rabbit” starts and
sudden stops wore tires 3 times as fast as
normal didn’t seem important then.

Today it és important! The rubber crisis is
not over. Reserves of natural rubber are
dangerously low, and there are not nearly
enough synthetic tires to go around. Your
tires must s¢#f! be conserved, cared for, made
to last as long as possible.

Compared to the job American boys are doing
across both oceans, it's no great sacrifice to
give up “jack rabbit” starts and sudden stops.
It's not difficult to avoid hitting curbs, bumps
and ruts, Keeping tire pressure up to 32
pounds, and having small cuts and bruises
repaired before they do real damage isn't

really much bother. And all it takes is a little
will-power to keep your speed under 335.

Yert, there's scarcely any single war contribu-
tion you can make that is more important
today than observing those simple tire-sav-
ing precautions! The Battle of Rubber and
Transportation is NOT won. Do your part
—let your independent tire dealer help you.
* # "
REMEMBER WHEN you were stranded owt in the
country with a flat and no spare? Remember the
INDEPENDENT Hire dealer wheo left bis dinner
table to fix it for you? Quwning bis own business
ives a man a powerful incentive to provide
geuer service and better values. That spirit of
Independence bas always created good living
and pood jobs that bave made Americans the
Enry of the world | ., |, and Se:'r‘:erﬁug believes
that it can keep on doing it. That's why in the
futere —as always in the past—Seiberling Tires
will be sold by Independent Dealers only,

SEIBERLING %%~

Wartime manufacturers of Bullet-Sealed Tubes pnd Military Tires for our armed forees « Bullee-Sealing Gazoline

Tanks » Rubhb

ber Pares for Gas M

er Floats, Boars and Ponrons » Rub
Tires and Tubes for passenger cars and rucks = Sealed Air Tubes =

asks, Airplanes and Tanks, Also makers of

Rubber Heels, Soles and Mechanical Goods,




When you're thousands of miles from home
...on & tropic isle. ., or high on a rocky ridge...

How precious, then, is that “taste of home™. ..
how comforting the rich aroma and full flavor of
a slow-burning, cool-smoking Camel. .. the ciga-

_— recrte thar is first choice with men in 2/f the services.
— That is why Camels are packed to go round the
R

world ... to stay fresh for months at a time and
deliver to our fighting men that full, fresh Camel
flavor, The Camel pack keeps yowr Camels fresh
and full-Hlavored, too.

With men in the Army, the Mavy, the Marine Corps, and the Coast Guard,
the favorite cigarette is Camel. (Based on actual sales records.)




