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“I JUST HAD A
WOOD-RAISING

EXPERIENCE!"

“It was one of those emergencies where power
means safety. We were passing a car on the high-
way when another car turned in from the left. My
driver ‘gave me the gas,” bur I just didn't have
any pep.

“Under the strain, my worn-out spark plug wires
‘sharted’ 1o a ground, robbing the spark plugs.
If the driver we were passing hadn’t slammed on
his brakes and pulled over, it would have been bad.

“Mext thing [ knew, we were in a Packard
Certified Re-Wiring station, and my hood was
up. The mechanic replaced the old wires with
new Packard cables. Then he checked a/f the

electrical circuits. No more failures like thar
for me!""

FOR YOUR OWN

PACKARD CERTIFIED RE-WIRING CHECK-UP

It doesn't take long or A Packard Certified IE.E-WL:';:EE rlihell::fﬁ
ch to have a up is an important satety et
e “;uﬂenified Re- a safeguard against possible fires -
g;ilrnifmg mechanic go bad connections, E'und -::;fet;nric;;ir::?i:“
ver vour car and re- costly repairs to other € .
;iifef'iﬂ{e“i"ev worn-  [f your regular dealer gl-:_-esnﬁt c;t'it;:eer
out cables. If the packard Certified R&W:r:ﬁ_g Pezur&
spark plug wires ar€ haye him get in touch with 11531:1%“0“
“Jeaking,” a new set of jobber. Packard Electric L e 2
Packard ignition cables will restore pep General Motors Corporation, 0,
and power. If his accurate cl:tcf:ki?lg
instruments show “bqtgleneqks in the
starting, primary iﬁnm?n, li hnr;lgtﬁ;
accessory circuits, he will ma EP a S
necessary replacements with Packar
cables of the right gauge.

Agrosgime Camnis

THE STANDARD WIRING EQUIPMENT OF THE AUTOMOTIVE INDUSTRY



Takes off like a transport plane!

THE Fluid Drive Chrysler takes
off with the smooth, steady
power-pull of a transport plane,
No jerks...no heave-and-rest tug-
ing...just a giant #urgt? of power
at’s smooth as oil, because ir's a drive
through oil!

Just keep your eye on the speedometer
as you tread the accelerator of a Fluwid

Drsve Chrysler.

Watch that needle move swiftly...stead-
ily...smoothly.

Without touching the gear shift lever...
always in high-gear position...you move

ina twinkling, with-
out jolts or jerks, to the
head of the traffic line!

Actionsosmoothyou
. don't realize how swift
it is unless you watch
the needle. You get
awaylikea transport plane...andlikeaplane
with variable-pitch propellers, you cruise
on a small fraction of your total horse-
power...a great contribution to economy!

Try Fluid Driving today at the near-
est Chrysler dealer’s . . . and don't
forget to watch the speedometer climb!

F«ulh lait word I Shation Wogans. .. Chrysler Town & Country Car 1
*Tune in Major Bowes, CBS, Thurs., 9-10 P.M., E.D.5. T,

BE MODERN with FLuip bRIVE B‘ym /
AND VACAMATIC TRANSMISSION— ‘
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WHITE
Oxide Coating
Cleaning is possible
Oxide coating,—a residue of
combustion, which collects on
spark plug insulators,—is an elec-
trical conductor when hort.
When the engineis pulling hard,
or turning at high speed, the
temperature of the coating is
high, and its conductivity at a

£

Under these conditions, the
spark plugs misfire because the
oxide coating intermittently
short circuits the current, and
the fuel charges in the cylinder
are not fired. The misfiring elim-
inates the heat source, and the
temperature drops,—the oxide
cools,—and the plug starts firing
again.

“Jack-Knifs Cleaning’’ Won't Do
Oxide coating (see pictures 1 and
2) cannot be scraped away. It
adheres too tightly to the spark
plug insulator. Yet, if not re-
moved ac 4,000 mile intervals,
it can result in a loss of power

HY

FUSED
Oxide Coating
Cleaning still possible
as great as 21%, and a gas waste

as high as one gallon in ten.

Registered AC Spark Plug Clean-
it;g Stations (there are 60,000
of them) were established and
equipped by AC because of ox-

AFARN FLUE

CLEANIHG STATION

ide coating. They use a special
AC cleaning machine which com-
pletely removes this coating in
a few seconds. At 5c a plug, their
service is a real economy.

Remedy for Worn or Blistered Plugs
Of course, there comes a time

More AC’'s are vsed as standard factory
equipment than any other make of spark plugs

SPARK PLUGS NEED

CLEANING

BLISTERED
Oxide Coating
Too late for cleaning

when plugs are too blistered, as
in picture 3, or oo worn for
further good performance. Usu-
ally this is around the 10,000
mile mark. Such plugs should
be replaced to be sure of peak
performance, best fuel mileage,

and easy starting.
/ &
/

The
QUALITY

Spark Plug

AC SPARK PLUG DIVISION » General Motors Corporation » FLINT, MICHIG AN
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Meeting the Submarine Menace

ONLY the submarine can beat the submarine, says
Simon Lake, The man who invented the even-
keel submarine back in 1897 thinks building surface
ships to aid Britain is like adding coal to a fire, for in
the long run submarines will always win over surface
craft. Instead, he proposes in a signed article written
for our August issue the construction of giant cargo-
carrying submarines. Not mere 600-tonners like the
“Deuntschland” that eluded the PBritish blockade to
reach America in 1916, but 13,000-ton submersible
freighters. Don't misg his story.

The Age of Packaged Power

FROM Chicago to New York a Stratoliner races in

less than three hours, A Diesel “tank” prowls
Antarctica, a 13,900-ton motorship goes to sea, a gas
engine powers a Dakota farm. Numbed by marvels,
we take for granted the internal-combustion engine.
A two-part story starting in August tells how it has

made your standard of living the highest known.

Next Month

TWENTY vears ago they said
the oil famine would arrive by
1941, It is still a third of a century
ahead of us, vet today engineers
can extract only a third of the oil
in a pool. If another third eould
be recovered, our reserves would
be doubled. Perhaps this will
come, with the new technique of
horizontal drilling, which lets oil
flow by gravity from its pool. The
story of this development is told in
“More 0Oil from the Earth” with
eight Coloroto pages, in August.

Our Secret Weapons
PLENTY of erackpot ideas about

war-winning weapons are of-
fered our defense authorities. Tips
about 100-mile death rays and
“clouds™ that explode on contact
with a bomber. But there are val-
uable suggestions by the score,
and scientists are culling them and
developing their own ideas for
guarding the U, 8. A, from attack.
A new explosive made of steam,
gir and natural gas iz one secret
weapon of which you are given an
inkling in a feature next month.

Fitting Men to Jobs

YOU might have been a great

violinist, but yvou're shoveling
coal on a lscomotive. Or vou're
unhappy as a lawyer while latent
architectural ahility lies unreal-
ized. Well, more than a million
persong are finding the right jobs
this vear through industrial apti-
tude tests, “Fitting the Man to the
Job,” an August article, is worth
your while to read.

Published menthly by POPULAR MECHANICS COMPANY, 200 East Ontarle Street, Chicago, U. 8 A. EBingle copy in the United
States, 23 cents: subseription rates ln United States and possessions, and counirles of the Pan-American Pestal TUnlen ineluding
Bpain, $2,50 a year, $4.00 for two yenrs, $3.00 {for three vears, Single copy lo Canade, 30 cents; subscripilon rales, $3.00 & ¥yesr,
£5.00 for two Foars, $6.00 for three years. To all giher countries mdd $1.00 & year over United States prices for overseas postage,
Changes in address must be reporfed to us fmmedisntely to ellminate delay, Entered ms Second Class Matter, Scpt. 18, 1903, st
the Post Oflles at Chieago, Ilinois, under Act of March 1, 1878, Entersd s Second Class Matter at Post OfMce Depl. Cansda.

Copyright 1M1, by Popular Mechanies Company, Cepyright under Iniernational Copyright Unlen. AN

righls reserved under Pam American Copyright Unisn. Printed in the United Stales of America
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Yes, Pyroil keeps a clean engine clean. That’s why it is so
excellent for new cars, Pyroil is bea-l-p-n-g-e-d 1o protect
engined, new and old, against ihe inroads of contamina-
tions like sludge, gum, hard ecarhon and ecid-corrosion.
At the same flme it maintains “silky™ responsivencss; im-
proves- performance where performance lags,

Ask your service station or garage salesman to Hadd n Hitle
Pyroil*™ to the gos tonk and the erank-
oase u! your ear, today. Only a few
ounces needed, at only & few pens

nles eosi. Enjoy the dlﬂ'ﬂmd
Manufactured and Guaranteed
by FPyroil Company, W. V.
Kidder, Founder, 57 Pyroil

Bldg., LaCrosse, Wiscomn-
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DISTRIBUTORS:

CHECK AMD MAIL
COUFON FOR FRAN-
CHISE FACTS.

FYROIL COMPANY, -:
I 57 Pyroil Bldg., LaCrosse, Wisconsin, 1.5.4. .
I 1 like 16 know why and how Pyroil protects new and i
! old cars against acid-corroslon and other comtamina- i
: tions. Please send Free circular, “Whot Motor Car "
' Manufacturers say." "
y [ Send details of your plan for Distributors. i
[ R o T T U |
: Address.... :
A L | T S S e i

WHERE-TO-BUY-IT INDEX

Including names and addresses of monufacturers or
distributors of commercially available products

Motorboat has plastic glass windows ... 4%
Arthur E, Deane, Stamford, Conn,

“Machine gun” flash camera__._..___ .. 4 ¥

U. 5. Army’s 2B-ton truck ... 57

Fire bomb put out with gun..................... i e

Smoke costs U, 5. $2,500,000,000 yearly. ... ::/

Assembly line model...
Miniature model of city...

Combination lock for car duﬂr pirtls e
L. V. Grover, 542 N. Kllkea, Los a..n:tlaa Eal

Bathroom light has outlet for shaver...
Beardslee Chandelier Mig, Co,, 316 &, Jnﬂer:un -BL. Chl.r.'-l:v
"Cluster” aerial bomb .. V;
Midget truck and wrailer.......
Clipper ocutpulls tug in test.

Power bicycle hos auto seat.. i
Baftlieyels, Imc., 505-510 GIHEH,E Sl

400-mile wind tests planes....
Automatic steam plant for truck or bus..
Aptitude tester for student pilots...........

Electric belt sander...
Mead Speclaities On., 15 So, Market St., Chicage

British Army's rescue boat...._. . ... 26
Midget “range’ trains riﬂnm-n .....
Mechanical mother feeds puppies....
WU, 5. Army trains “Panzer” force.
Magic-mirror display ...
Low-cost houvse of cotton........... PRI, —
Army truck crosses riveroneable ... . .
"“Bubble bomb” for submarine. .. :
New-type, small size porachute .. ..
Portable house hauvled in sections.._.._.._.............
Electric cars carry plant visiters...........__...........
Super fluid-drive for lhip............
“Blackout” plane plant ...
Huge tent shields dam..............
Noninflammable fabric from seaweed...
Detachable parachute pack ..

Bwitlk Parachute Co., l..a:lm: -nd Hﬁ.m‘.uct El.l

‘LaCrosse, Wis.

asggﬁeaa'

5

Trcnl:m !I J.

Wire coils in shoe sole....oooooo 40
Four-way stapler .. e can e SRR
Ace Fastener Corp., 311:! Hm .ﬁ.sh.ln.ml Ave Ehltl.i‘ﬂ
"Glass coats'’ guard power line insulators................... 44
Typewriter last-line indicator......................... ... 44
Dispenser for toothpaste tube. ... 45
Jack Yarmov & Co., 3 W. 46th 5t., New York City
Woar tanks rall from nnimlﬂr e 45
Automatic book mark. .. . 45
Jamesan Products, Glcm:uc. Tk,
Man Overboard . L ———— .. d&
Steel tracks for nrmy inrlh ...... .. 48
Silencer for planes ... .. 48
Writing disoppears fmm mugl‘-: pn-:l .. 48
Bermat Products Corp,, ™ Lafayette St., Ne-w "Io.rk ﬂlur
Surfboards with sails... g .. 4%
Glasses help golfer l‘:np m: nn hull. .. 49

Chicago Eye Shield Co., 2300 Warren Ave., Gl:lit'.a.gu
Color fransparency viewer......... 53
Albert Speclalty Co., 231 Ba, :}r:\en 8t., Chicago
“Merry-go-round” arm to launch bombers....
Rubber veil protects blossams.
Portable fluarescent bamp..._...__.._____._._.....
Aray Mig. & Supply I‘.:m’p 3107 Pine 8L., Bt. Louls, Mo,

Pillery trap for livestock handling.... = PR
Russell & Co., Platteville, Wis,

Super microscope .. Sl PR Ry [

infrored “blackout” comera..

Twin sofaopans inte bed......_..... ... ..
The Englander Co,, 2447 W. Roosevelt Rd., Chicagoe

(Continued to page 6A)
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COMTAINS

AND WHEN YOU STOP TO BUY GASOLINE, THIS EMBLEM
TELLS YOU WHICH PUMP CONTAINS THE BEST

THE ETHYL EMBLEM on a gasoline pump stands for extfra guality
in anti-knock (octane number) and all - round value. Samples are
double-checked by your oil company and the Ethyl laboratories.

In your car, “*Ethy]’* means a cooler-running engine in summer;
a quicker-starting engine in winter; extra power and smoothness
all year. When yoil stop for gasoline, the Ethyl emblem tells you
which pump contains the best.  ErevL cASOLINE CORPORATION, KEW TORE

his One
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r"j TOUGH om DIL-PUMPING « GENTLE on CYLINDER WALLS

a'_l ® There's just nothing you con do obout

~  worn-out piston rings except replace them.

" And the sooner the beller.

| Worn piston rings couse oil-pumping—

| that means wasted oll. But even more im-

| poriant, worn piston rings often signal rapid
cylinder wear —and that leads o excessive
repair bills,

| At the first sign of oil-pumping re-

©  ploce your worn ringa with Hastings Steel-

' Vent Piston Hings. They stop oll-pumping
and check cylinder wear. Any good
mechanic can install them — quickly and
economically.

Buying a uged car? Ask the dealer i it's Stesl-
Vant Reconditioned. [t's a better Lu.]r EF i1 s,
HASTINGS MANUFACTURING CO., HASTINGS, MICHIGAN
Toronto and Winnipeg

STEEL-VENT

PISTON

RINGCGSES

o Fvil 4D
= Lo LW - U0

IN CARS, TRUCKS AND TRHRACTORS

iy T

BA

{Continved from page 4A)

Chair-otoman ........ [RRPRIOT . 1 |
Walter M. Engel Co., 206 Lua:tnl:l:m: M'e “Mew York City

Boudoir table and desk. AR v R AT e
Lullabye Co., Stevens l"l:h.'lt1 WL&

Stove on refrigerator top..................... R .
Erich Loeh Co., 208 Lexinglon Ave., New Ym.‘k ﬂll._'f

Radio and floor lamp ... S ——
Buperior Upholstery Co., El:mwuud Conn,

Ironing beard in kitchen table.. ... ... ... &3

D,P.H. Novelty Furniture Co., 513 Pm-t,er Al.e Brooklyn, N, Y.

Cedar chest ..
West Braneh New |!1t...~,I Eln- H.11ton “Pa.

Sleep chair _....
Edlipse Bleep [-"IML:L‘I‘J EIH Leunimn A'.'E

Bicycles carry food to London's d-fundlu

Foding of bursting star recorded... e 64

“Walk and wait* lights control p-dnlnuu [ — 64
The Walkolite Co,, Inc., Montgomery, Ala.

High-speed aluminum welder .. o -
Progresalve Welder Co., 3050 E. Outer | Et Det.rudt. Mich,

Art school teaches camouflage for factories................ . &5¢

Self-feeding bin for small parts... SRR i |
Lyon Metal Products, Inc., a'a.urm. .

Room humidifier autematically filled... 71

Weeks Valve Co., 3308 14th Bt, N. W.. Wa.ahlnzbun D c
Snowfloke crystals pmumi

S-lll"-llmln; paint mixer I'mnllln I"u-ur cans....
Landon Smith, Inc,, Irvington, M. J,

lap firemen vse bombs to put out fires_____________ 77

Post-card duplicator operated by hand....................... 77
Pac Mfg. Co., 641 Chio, Terre Haute, Ind.

Tortura by tha Mils__.

Truck paddle-wheels fur use in n mud...
E. G. Dalton, Mustang, Okla.

Paint brush helder and wiper
Bender Products, Dana Ave., Mastic, New York
Meter locates motor vibration.... B0+

Westinghouse Electric & Mig. I:!o, Eut- I?'i'lluhurzh Pa.
Four-place stretcher bearer .. SRS AU EVREION). | g
Disk filo smooths fenders.... e

Ballard & Co., 1141 Franklin A\'n Co]u.mhua “Ghig
Soldiers practice Iundng with dry-land boat............... B2

American heads growing breader.. . B2
Detachable bicycle bar for man or girl.. T B2
Willlam Hansen, 108-53 Soth Ave,, Curum.. L. L, Kew York
Movie camera fans rent stage settings.................... B&
Nicknames for car parts on assembly lines...______ 86
Twe-way radio for light plones............................ 8F

Alr Assoelates, Ine., Bendix, N, J.
Three Big Bombers Used by Itnrul Air Force... ... BB
Outboord motors ferry tank.....
Flame-throwing snow plow...

Painting enomeled on steel ... .
H. Edward Winter, Clevaland, Ohio

Fast X-ray picture....

Escape chute for puwdihphnt workers_..___....... 95

Flower bowl in lamp base.... 95
Muotallic Arts Co.. 15623 So, Hir'.hlm Ave,, Ehlﬂ.:u

Freight rides lake ferry.... . 96

Ground instrument uudu: "‘I:Im:l" Hring
Bearle Aero Industries, Ine., Hawtharne, Ell'l-'!

Wet electrolytic condenser has 600-volt rating.............. 139
Aerovox Corporation, New Bediord, Mass,

Signal generator for push-button sets___ 139
Allled Radio Corporation, B33 W. Jackson Bive,, Chitage
Compact low-lass varioble condenser. 139

National Company, Ine., 81 Bherman Bt H'.n.'l!drn Ll'.lul

Vertical rod antenna system... 139
Vertrad Manufacturing Co., 133 Nassay St., New York Clty

Miniature portable with extension antenna.._.... . 140
Sentinel Radio Corp., 2020 Ridge Ave., Evanston, ]:I.L

Radie for light planes.... SER— [
Heath Company, E-unl'-m I-!!ll'bqr I-I-i-vh

Portable radio direction finder.......... C et R R
Bea Fal Radio Co., mﬂhmm

{Continued to pog
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Have you come to this point?

Once in almost every man's life there comes the time when he real-
izes, with the suddenness of a lightning flash, that he isn't getting
anywhere . . . that, while time is flying, he is standing still, in a
business way ... with no promotions and a stationary income...
and that all the while he is growing older, and older, and OLDER.

He may even realize that his failure is due to
his lack of special ability, but—if he is like all
too many men, he does nothing about it,
accepts the whole picture as inevitable, per-
haps feelsa bit bitter about it, and goes on down.

But—if he has the right metal in him—he’ll
do what thousands of others have done in the
last thirty-three years—men who found them-
selves going round and round in a back eddy
—he’ll begin at once to qualifyhimself for a
better position (and for still bigger and better
positions) by getting special training in his
gpare time af home.

That'’s the LaSalle way . . «
« + « learn while you earn
and almost inevitably, vou'll get more and more
money because you'll be worth more and more.

Dramatic life stories . . . stranger, many of
them, than fiction . . . are told in thousands of
letters in our files—of men climbing from the

LASALLE Extension University

A Correspondence Institution

Please send me your Interesting 48-page book on the feld indicated, and outline of -

Tow cost LaSalle plan—all entirely free.

ranks of common labor to financial indepen-
dence or professional ranking . . . of thousands
lifting themselves from dead-end jobs of hope-
lessness to the path of rapid promotion and.
bigger money.

Right now ... today ... this very minute...
there are thousands of well-paying openings for
the men qualified to fill them; for there is a
definite shortage of highly-trained men—the
kind that know what to do and how and when
todo it,

During the next ten yvears, this shortage will
be eren greater—due to rearmament, industrial
expansion, and the absence of many men in
mulitary service, So—

NOW is the time for YOU to act . .. to say
rood-bye forever to discouragement, to a fixed
low income, to your many money disappoint-
ments . . . by checking and mailing the coupon
below. What it brings to you will cost you only
a postage stamp, but it has been worth a fortune
to thousands and CAN be to YOU.

Dopt. 764-R

Tell us which of the following programs of home-study training intereate you most:

OBusiness Management [OTraffic Mnﬂ.nifmcnt OcC. P. A. Conching for
0 Higher Amuntancﬂri OLaw—LL.H. B %dﬂ need Accountants |
ol

OModern Salesmans DCommercial Law tenography
[ Modern Foremanship OExpert Bmltllﬂﬂlni —Stenut?:'
OIndustrial Management [OBusiness Englis OEMective Speaking

MNOTE: If you are undecided as to the field which offers yoo the largeat
portunity, write us a beief outling of your business history and educa-
:ch, and we will gladly pdvise you without obligating you.

Kame. .., covvenss Prosofit POMEON. o v aussenssnnsonncns

" (Please print your name and address)

a
MEAEASE R AR R

AdATERR. ... ccc e e sidssaE s iR R AR R R
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WITH A
HARLEY-
7V | pAvIDSON

Vacation days are full of thrills
— when a Harley-Davidson
Motorcycle i

pet”! Takes you o distant beauty
spots you've always longed to
see—fast and economically. You
can view ALL the sights along
the way — stop over wherever
and whenever you please. Make
this vacation one you will never
forget—see your Harley-Davidson
dealer today! Send Coupon Now.

(Continued from page &A)
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Mon-slip brake for T-sguare...
Droawings “inked” by ﬂi:lml-ng

116
120

Interchangeable slide on lrlungulur ruln 128
Wiper for art brush............ e 156
AUTOMOTIVE
Ways on rack to balance armatures..... ... 157
Checking wear on metercycle chain......c.ccovvcieiennnn 157
Sondbag protects tire while mldlng fender............ 158
Improvised cotter-key puller ... 158

Keeping valve-grinding :nmp-ouml on motor block 158
Trunk fleor linalevm-covered...
Utilizing the glove :nmpu:l-rncnt ................
Bumper signaols aid worker in parking lot.............
Eliminating sun glare for motorists........cococoeeceerecnneons
Removing tire from truck rim

BOATS
Antaching outboard motertoa canee .
Oar locker house for boaot club.....
“Falean” .........
S5un room for huul pltr

FARM
Novel hooks to hang harness_____. - |
Time-saving method of removing wall pip-
Depth gauge for disk harrow... O,
Folding brockets for heavy a&qu‘lt T H
Milk cans kept ceol by l\rupnrn'liun ............................

HAND TOOLS

Metal loth cleans soldering iron......ccccmmen.
Butt hings used os squaring toal
Turning chisel has interchangeable blades.._____________..
Guards on hedge shears protect hands..._.. ...
Mnd’lling clay stores oil on stone
Tool pries floor molding |
How to use cold chisels...
Drill case mode from tobaceo can..
Shield to protect drill chucks... .
Holder for tempering work v.rll'l'l O e rermrmsrearnens
Wood case to hold reamers
Inexpensive punch set for sheet-metal work

Sofety razor comb cleans leveling surfoce.......o.e....
Beam compass from steel tape.....

Blocks hald work at angle in vise ... .. 152
Combination drill and avger bit.............c.ocoervrmrermrmreness 154
Strong cotter-key puller.............. 154

HOUSEHOLD

Solving home problems ... ! 100
Andirons made from old :ml‘n pnﬂ: ........................... 102

Rubber ball aids in stretching curtains.__..._.
Funnel serves as gouge to mark skirt length...
Magnet retrieves can lids.........
Things to make from raffia.......

Corks easily removed from |n|.u|u|u-d hnﬂ'las
Threading yarn through dorning needle........._........... 120
HUNTING, CAMPING AND FISHING
Portable camp stove ...
Tree branches stabilize cance..
Folding comp chair supported I:'||I rrn ...... .
Seolf extinguishing condle for comp........ A ————
Guard for fishing reel.__...
Fishline reel made from film lpuni ..................................
Fish creel carried on aute running board

LAWN AND GARDEN
Marker spoces and Furrows plant rows.......ccccccoenirnies
Pipe swing support hos awning for shade
Trick perch discourages wren-house intruders............ 114

(Continued fo poge 104)
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I can’t hire
the man

who says:

“.“ CAN DO
ANYTHING!”

1"There's no room In my business—or in Schools provide their students with

most others—for the jack-of-all-trades.
What we're looking for is men who are
trained to do one thing, and do it w_a_lll

UThat's why we pay special attention
to applicants wheo are |.C.S. graduates.
We know they're ambitious, intelligent,
able to concentrate—and we know that
the International Correspondence

sound, practical, modern training!'
More than 4,000,000 men have studied
1.C.5. courses. Today, many are busi=-

ness and industrial leaders. Where will
you be five years from today? This cou=
pon will bring you complete informa=
tion on an 1.C.5. course in your field.
Check it—and mail it—right now!

INTERNATIONAL CORRESPONDENCE SCHOOLS @FYTINTIT.

CELEBERATE 50 YEARS OF SERVICE TO AMEITIOUS AMERICANS

BOX 5&06-J, SCRANTON, PENNA,

* Without cost or obligation, please send me a copy of vour booklet, “*Who Wins

and Why,"” and full particulars about the course before which 1 have marked X:
TECHNICAL AND INDUSTRIAL COURSES

[m] ltzire O Air Brake [] Contracting and Building 0 Marine Enginea 0 K. R, Blgnalman O Refrigeration
O Akr Conditionlag O Cotton Masielpsturlag O Mechanboal Diealtbng Ll Banitary Enginsering

O Airplane Drafti Diescl Engines ] Alechanieal Enginesri Sheet Medal Wosk

[ Arehlissticeal ‘Dm:Ednl- E E:lml.ﬁnqﬁ)mrting H Aline F‘umn.-uu' o E Ship Diraf 1 Shop Practics
O Arehitsoture [ Electrical Enginesring O Wavigation Sieam Elec 0 Sream Engines
[0 Auto Engine Tune-wp O Elseiric Lighting O Patternmaking Hteam Ficting

O Awuta Technizinn O Foundry Work [ Heating ) Pharm £ Plumbing [ Structural Dralting

O Avistion [ Avistion Mechanis [1 Heat Treatment of Metals [ Pouliry Farming [ Strustural Eaginsering

[0 Boilermaking 1 Highway Enginesring [ Practioal Tolephony [ Burveyi -__m:l Mapping

O Bridgs Hnglnearing 0 Houss Planning ] Pablic Works Ebgineering O Talagraph Enginenring

0 Cheaniatry Losamative Engiaeer O Hadip, Genssal O Telephons an'h: -

O Civil Enginsering O Muchiniat C Radis Operating [l Textile Dumiganing [ Toolmaking
O Coal Mini M O Hadis Servicing O Welding, Eleetrie and Gas

Lall 3]
O kifg. of Pulp and Paper O K. k. Section Foreman
BUSINESS COURSES
O Foremanshi O French
O Clowsl Engl
O High Schoaol

Lig
O Conerets Engineering [ Woolen AMamelsetiring
0 Rallway Postal Clerk
] Balesmanship
[ Hesrntarial [ Epanish
0 Showesrd and Sign Lettering
O Trafhic Managament

O Advertising 3 Collegs Proparsiory

Comne
O Cost Accounting
D P, Aecodinling O Mt rating
[ First Year Collegs O Managing Men at Wark
HOME ECOMOMICS COURSES
O Home Deesamaking
O Professional Dr kimg and [haad
Age. Addreas
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O Business Management

O Cartooning  [] Civil Servica

O Tes Hoenm and Cafeterin

O Advanesd Dieessmaking bXi Chaterd
noagement, Calering
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IS YOUR CAR

Mod;:rmiza ils power wilh the Edison HC"

Spark Plug.

Edison glone offers a plug o {il your pre-

‘4]l Buick or Chevrolel, with every adwvan-

tage ol the racing type plug—{aster cocling

. more power without motor “ping”™

grealer fuel economy . . . premium periorm-

ance with regular gas . . . longer life. Mod-

ernize the power of your car by replacing
with Edison HC* Spark Plugs. They cost no

moTe.

Edison-Splitdorf Corp., West Orange, M. J.

LEAK-PROOF GASKET

10mm
Efissn wii & pie-
reer i devlageg
this sacing type
sparky pig.

Only Edison Spork Plugs
have the patented spun-on,
solid copper gaskel, always
perfectly centered. Assures
100%,, compression-tight i,
and fnever needs reploce-

14mm amd 1Bmm
Edisen ALONE
makes the 10 mm
TYPE spark plug
s i pr-"d1 card,

NN~
~ HC SPARK PLUGS
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(Continued from page BA)

Lownmower hung on side wall with cleats............... 115

Fastening chain to pipe posts to make fence, 128

“Fleating lsland™ segregates pool vegetation............128
MODELMAKING

Medelmaker's anvil from mower-sickle section............ 114

Packetknife holds models while painting.......... R 1

Determining wing dihedral of model airplanes... L1116

Model-girplane propellers tested ... ] — -
PHOTOGRAPHY

Compact photo-finishing cabinet. ... 129

Getting good photos around water. ... 130

Black spots removed from film...... . ..134
Safety strap on reflex comera. ... : 134
POWER TOOLS
Gas-fired torch for light work. ... R T O A | L.
Sanding ond grinding o circular saw.. P—— [
Haondy rack for lathe bits_... TN e . | |
Welder's drill and Hrmd‘qr ——— | -

RADIO AND ELECTRICITY
Battery-operated code-practice oscillator........
Four-purpose amplifier for experimenters.... i
Seven crystal sets for beginners............oooo
Spare power unit at lew cost..........o..
Suction-cup key mounting for emergency use.
Steel-stamp leMering on radic ponels.._...___ .

STORE AND SHOP
Partable file for lhipping L 11 1 S I .
Pretecting paint in partly ﬂilud RN L 144
Printing-press grippers held while wu:l’:mg rollers...... 144

Solenoid pendulum ... L L ST
Adjustable hanger te inspect gurrmrnh ............. 149
Test samples of grain token from socks. .. — 1 |

Sandpaper cleans printing press rollers.. ... 1 |
Shop forge has electric blower....... s

Metal trough on counter holds screen wire.. -...--154
| Shoe scraper from cor-wheel rim.......... ... 154
TOYS AND NOVELTIES
Toy torpedo driven by rubber-band moter.................... 106
“Gun™ made from ball and mailing tube..................c0c.. 106
Swing cigarette holder............................ A R m
Auto steering for sidewalk coaster.. ... coveeiinins 115
WOODWORKING
Reeded and fluted turnings on the lathe................. R
Sondpaper holds work in miter box......................... 102
Two shoo racks ..o . o k]
Cutout bird baths... .....108
Exira cuts save work when muk!ng hu‘rf—l-up |u1nl-.: 112
Friction catches provide pivots for photo fromes..........119
Wooden latch for ontique cobimet........................ 127
Clamp for wood carvers.............ccocvicni 145
MISCELLANEOUS
Indian-hunter weathervane ... ... . 98
Solder prevents screws from loosening. . 99
Milk cartons serve as point cups._....... R |
Child’s swing made from old auto tire.......... o7
Inexpensive bow sight............. ; 112
Broom clomp supports bicycle 114
Spit roosts several wieners at a time. . 119
Removable kennel door keeps dog cool 120
Webbing stretcher leoves both hands free. ... 128
Key on chain easily identified ... ... . 128
Bomboo drawer for jigsaw blades...................... ... 146
Colonial-type tool-mounting board. ... 153

TMPORTANT NOTICE

It is the Intention of this magazine to provide its renders with
infermation regarding the latest developments in the mechanieal
arts. We take no responsibility as to whether the disclosures con-
tained in our articles are covered by patents and advise readers
to Investigate this subject bafore making, using, or selling any of
the products, machines. or processes deseribed, in order Lo nvoid
posslble lablity for patent infringement.
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AUDELS NEW

HAEHINIETS .-

HANDYBO OK
NOW READY

A KEY TO
MODERN SHOP PRACTICE

. PRACTICAL INSIDE INFORMATION

For Every Machinist, Toolmaker, Engi-
neer, Machine Operator, Mechanical
Draughtsman, Metal Worker, Mechan-
ic or Student. This 1600 Page Handy
Book Covers Modern Machine Shop
Practice in All Its Branches.

A COMPLETE INSTRUCTOR WITH
READY REFERENCE INDEX

New from Cover to Cover. Tells How to
Operate and Set Up Lathes, Serew &

Milling Machines, Shapers, Drill Presses
& All Other Machine Tools.

S PRACTICAL BOOKS IN ONE!
60 FULLY ILLUSTRATED CHAPTERS

Covering: 1—Modern Machine Shop
Practice. 2—Blue Print Reading and
How to Draw. 3—Calculations & Mathe-
matics for Machinists. 4—8hop Physica.
5—How to Use the Slide Rule.

FULLY ILLUSTRATED * r=.ASK TO SEE IT!..

A SHOP COMPANION THAT ANSWERS YOUR QUESTIONS I THED. AUDEL & CO., 49 West 23rd St., New York
Easy to read and understand—flexible covers—Handy i Mail AUDELS MACHINISTS & TOOLMAK-

A A TR, S o P L e T S

Saastions sbcuratety -y Telerence that answers your o et 10 00K Tl sl ia'? days’and 31
TO GET THIS ASSISTANCE FoR S/l COMPLETE |
YOURSELF SIMPLY FILL IN AND PAYSR A 1 ..
MAIL COUPON TODAY ONLY Hmo. § o
THEO. AUDEL & CO., 49 W. 23rd St., New York I reteesce o,
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Be a Radio
Techmman

Learn at Home to Make |

*30, %40, %50 a WEEK

Tecluileinns st ofermiors, malniensnoe wien,
ele.  Hadio manufacturers employ  1osiers;
inspectors, Servicemen  in godd-| jabs.
Fadio jobilers anddl dealers 1_l|'|1:|'rjﬂ:.r il la-
Hon abd servicemen. Many Hadio Tech-
nicians open their own :Flmll,n snles amd o
palr businesses and make $30, 540, S50 a

week.  (Hbors hald thelr regdlar jobs and
make $5 to §1 dioa in
di. Epare llnml. Tl'.ﬂuul?iﬂm.llnﬁli palice, aviation,

COMTHEreia el idApEaker  eysbeEms,
i 4 i“ll",:l,,.,a_"“f“rw‘:_[‘f elecironic devices are other ficlds offering
|.ur—H1'|I LIE F. ““En.l 327 opportunities for which N. R, 1. pives the
M adison 5L, Lapeer, Michigan, Toqrulred knowledge nl’ Rt:ll.n-. Televisbon

-|muu|u:ou Lo aguen rood ‘i BOON.
Many Make 55 to 510 a Week Extra
me While Learning

in Spare Ti
Thi day ywou, enrall, En addition o ey reu-
Inr Course. I start sending you Exira Aoney
Jdaly Bheels—slhrt sliowing you how o do
Hnﬂw repalr jJobs,  Throughoul ¥oir coakrss
el plans u11-1. directions  which have
helu-:d maony munke 325 to 810 o wedk in
Hpare Lima wI:Ltu- learning. 1 send specinl
Hadio exuipment 1o tmulu.rt [ r| enis and
Tswilid cdreulis. bl
males  learnin: home imem: ng. fiEs
cimilifgE, u] Yol mlza ged & MODERN
PROFESSEOD ALL-WAVE, ALL- FT_HL’OI-I-.
BET BE RVICING INSTRUMENT to hielp
make money fixing Radios while I:mmn,g
nnd m--u: you for full timo work afier you

rind nuIWhnt Radio, Television Offer
Mail ihe !:Ihl[*'ll'l for my dd-page
tieh Rewards in ﬂ1l:|." It 1iolrmt

cul Itadio’s spare time and full € 11
tunities and  thaoss r.-:mn]u in Television;
tells about my Colursce in il llld Telé-
wiston: shows more thon 104 letiers from
men I bave trained, telling what they nre
dolng and nam111::'. Tteaqd Py Fiopoy back
AETERMent., :s: Ik COLIPON in an envelope,

This I‘:l nII.F'
Hadis Bren
rarl Drpefas

r ® Ithnrn Axing

wimoaiih, s
jmtss had steaddly  inorssssd,
I have ®, B L fo thenk for
sary! -m 1hH field. —ARLIE
T¥RD . 200 W, Temnn
Avie, Lluuﬁ‘ 'i. riek, Teiak

iERcy

1 am doing
Epxre tima
Kadin wark,
miad | am avt
wragping fram
FECINT N LT
B year. Thosn
exira dollama
mean anmoneh
wita differense horween st
harely pettiag by lw‘i '||-"II'|‘
eamiortably. —JOH

WABHED, 97 New Lt-m
berry., Hatlidon, Penga.

5‘1?24*,‘;13,“.;‘:; FREE

RICH REWARDE ; |

Rarllvu broadeasting siatlons employ Tadio |

Follow
 This Man!

Secret Service Operator
Mo.381s On The Job!
Follow him throngh sll the excitement of
his chase after the counterfeit gang, See
how aerafty operator 'mh s a marder with
tell-tule finger prints! rillsl Mysteryl

The Confidential Reports

F R E E No. 38 Made to His Chief

Earn a Regular Monthly Salary

Weite for reports o amd free “"Blus  the Tdentifleat] Biireaiis |
Hookof Crime." Lenrn how Y OLT A;IEH:E.T!. B-ermlnﬂl&tnlg;armﬂ
oan beoman Finger Print Expaer burenusemployingoureradun s,
at home, In epare time, at small  Write today | Literaiure sent only
coaL. ﬂurgu. atesrundTo; ofnll  fo persons sialing thelr age,

INSTITUTE OF APPLIED SCIENCE
1520 Sunnyside Avenue Chicage, IiL

w E L D l N ACETYLENE

RIC
HUNDREDS OF JOBS

WAITIHG for welderi—in shipyards, aireraft and tank indus-
gries, Big T. 8. Defense Program meeds gkilled
men {n &1l parts of country, Paye big maney. Got pracilesl shop trakn-
ing at Michigan®s Oldest and Largest Trade Behool, 17th year. Day and
nlght elasees.  Many students pay expenses by working
part time. Unlimited tralning perlod ai o extro chargs,

Wolverine School of Trades, 1412 W. Fort, Detroit, Mich,

& EL

FELE

FTREULAR

AT HOME You can learn by our modern pnd
orlglonl system of Instruction evesy part of
the Watch Repairing Trade at home, I're-
pare voursel! for a well puving position or
t In business afer comploting our Ghurso
LEetion. wl watch ripairers are in
demand  and  gone r-.lll‘-' CAET 'L'l.'r:.' Clig |
galnrles, For  portle s npply - to the
Wisconsin School of Watch Repairing
624 E. Mason St., MILWAUKEE, WIS,
Den't pue off opportunity=learn
DIESEL MO, Diesel eraining valos
shle 1o your fumare cafeer, of if you
are called oo mechanized units of
wil rite MROW for free bookler=
MARCH OF DIESEL.
Hew York, 31-26 Queens Blwd, L1.C.; Chicoga, 517 5. Western Ave.; Memphis, 417
Wanree Ave.; Lo Asgeles, 2120 Som Farvawada Rid.; Vescowrer, B. C., 1353 Groaville 5,

Army of Navy, Lnearned taition pe-
fanded o deafied srudens, o doa't

II.-| ilepaure. 1k
Home worl h "~'II Lik

FOEL TRIAL Li o g
AT HOME—BY MATL.

perience needed to r--:.
imailed
Mook

Caah an yOur Sonse nr

Have fu Mnke moneyl ¥

¢ today for FREE LE Hh'-'\

Bies ol I:-II|...I:|--|1.

fchool, A, Fall Crash, W:l
¥. Write for our Noew

R
(‘.!.'-u-ﬂa rhaan

Freo ook,

i a il eangsiic
nr--.-|||1a.-|:- mil A lenrmed o
write in are time. s 310hg for o Profess
mlomnl i Polnt  and }m.r name beaotilaliy
wrliten. Wrile today,

THE TAMELYN SCHOOL ﬂF PEMMANSHIF
441 Ridge Building Hansas City, Mo,

and Make up to $12 in a Day!

& Lot mee semd you a fine all-wool unlon tallored st
FREE OF ONE PENNY CO5T, Just follow my

nsy plan and show the guit to your fricads. haske up
a day ensily, Partial Payment Pl Mo
erperlence—no Ronre-to-hoise oTRTaRcing Mecesary-
SEND FOR SAMPLES—FREE OF COST
Write taday for FREE detalls. ACTUAL SAMPLES
and “sure=fire’’ money-getting plang, Hend Do money.
H. J. COLLIN, PROGRESS TAILORING COMPANY
500 Se, Throop Street, Dept, U-216,Chicage, Iilincis

I 1. E SMITH, President, Dept, IGP
I National Radio instituts, IN RADIO
i Washingten, D. C. 7
Mall me FREE without ohligation, your
I Gi-page book ““Rich Hewards in Hadic *
B which points oul Radio's opporiuniiles A
i and telle how you train men at home to
be Radie Techniclans, (Mo salesmen will
= eall, Write Plainly.)
i
NAME .o msams LW [
i
= ADDRESS ..o
- - - - -
12A
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Whrex it comes to national defense, one
trained manisworth a dozen untrained men!

That's true of America’s armed forces—
which need chemists, mechanics, machinists,
electricians, radio experts, accountants and
a8 dozen other classifications of trained men.
And trained men in America's armed forces
get better pay and higher ranking!

It's true of America's industry—*the front
line of national defense.” Today, business
and industry are crying for skilled, trained
manpower | Never was opportunity greater for

PARTNERS

IN THE BUSINESS OF

DEFENSE ¢

the alert, ambitious man who has mastered
his line of work through study and practice!

Yes, the trained man in uniform and
the frained man in industry are “part-
ners in the business of defense."” Whether
yvou're serving Uncle Sam in barracks or
factory, farm or office, TRAINING can make
yvou a more valuable citizen and a real asset
to your country!

Before you turn this page—tear off this
coupon, mark it and mail it—just as thou-
sands of successful men have done!

INTERNATIONAL CORRESPONDENCE SCHOOLS (TYIISL YT

CELEERATE 50 YEARS OF SERVICE TO AMBITIOUS AMERICANS

BOX 5507-J, SCRANTON, PENMA.
Without cost or uhligatfun, ph.':lﬁ: send me a copy of your 1:|u|'.|r|'.t‘h||:t1 “Who Win:.. '*’

r§ - 7l

and Why," and full particulars about the course Fefore which 1 have marked X:
TECHMNICAL AND INDUSTRIAL COURSES

O Coniracting and Building O Marine Englnes

O Cotton Manufacturing O Mechanieal Drafting

O Dienal Engines O Maechanical Englnsering

O] Eleetrical Dirnftimg [ Mine Foreman

O #*rlhltm.:l-u'ru O Eleetrical Engluenring O MNavigniiod

O Aute Engine Tune-ap O Elesiric Lightimg D Patternmaking

O Aute Tochnioian O Founalry Wark [0 Heating O Pharmnoy

O Avistion [0 Aviation Mechanie O Hest Trentment of Metals

O Bailermaking O Highway Feaygineering

L Bridgs Engineering O Honse Planning

O I H. Slgnalman 0 Refrigeration
[ Exnitnry Enginsering
O Shewt Mewal Waork
[l Bhip Diralting [ Bhop Practics
O Biemim Elecirie O Steam Engines
[0 Stenm Fitting
O Flhisabing O Htrxictiernl ”‘l-n.rrirq.-
] Brock |.|.'rn| Enginesring

O Burveying pncd Mapping
J Telegraph Enginetring

O Agriculiure O Air Brake
D Air Conalltlembng

O Airplane Dinfting

0 Archivesiural Dealtlng

:I Foultry Farming
O Practins] Telephoany
[} Publl: Warks Enginesring

O Chemiatry O Lacomative Engineer [0 Radio. General [} Telephane Wark
O Civill }'-ﬂl:mﬂlrlrl.: 0 Machiniaz ] Hadin Operating [} Textils Designing [0 Toolmsking
0 Coal X O Munagement of Inventions [ Radio Barvicing [l Walding, Elsotrie and Gaa

0 Mig. of Pulp and Papsr O K. K. Bection Fopaman LI Woalen Manufasiurlag

BUSINEEE COURSES

T College reparaiory [l Faremapship

Cammernial [ Good English
O Coal Aceount lng O High Scloal
O C. I Accounting O Hlustrating
O Fimt Yunr Callege O Mannging Men nt Work

HOME ECONOMICS COURSES

O Home Dressmnking
O Professions] [iressmaking and Designing

O (.a.hn-':'-ln Enl:lnurm.[
O French I:'l Railway Postal Clerk

O Baleammnabims
L Beorstarksl [ Bpandsh
0 Showeard aml SEign Letiering
O Tendlie Matingwitasl

O Aceouwnting
0 Bockkesping
[0 Hiisitioss Correspondence

[ Business Management

O Cartooning [ Civil Barvica

O Aalveriising

O Tea Hoom mmid Caleteria
Mpnageiment, (Cateriog

L Advamoml Deesamaking
O Foods and Cookesy

I o i o e i i s A A AR R R i b ot e BT s s i S T BHILIR i i s 5 s et e 1 A L Bk e i i i i

[ F Sfafe... e AT PONITION, o oo e ioeieeioasat sidtas st nsa e e SERRERHEE v,
Udnud{an ra-n-rfr'nl‘l rr'n.d' N:-Hpm: J'|:| Jnrﬂnnrruul tpr.rﬂpnud’.-w.,-p Hehoolg Carpdion, Fdmifed, Venfreol, Camoda
Brifish rewidemte perd soupom b J. ©. 8., 71 Kingewoy, Londen, W, ©, 2, Fopilond
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ol Course
at Home

Many Finish in 2 Years

You can complete this simplified High School
Course as rapidly as your time and abilities
permit. Equivalent to resident school work
q—xﬁrmarm for DDHE?'E entrance exams. Stand-
ard H. 8. texts supplied — Diploma. Credit for
I1, 5. subjects already completed. Single sub-
jects ildﬁimd.Hixhschmladumtinniuwryimpnrmnt

radvancement in business and industry and socially,

College Entrance

Dwiw past 19 years, our High School graduates
have been admitted to 531 different Universities,
Colleges, Junior Colleges and Mormal Schools — 8095
of them without entrance examination, Course also
prepares for teachers’ certificate and pre-professional
examinations.

Business—Industry

To get and hold a good position in Business today you
must be able to write clear, accurate letters and re-
porte-—do figuring involving Algebra and Geometry—
tilk intelligently on matters requiring a knowledge of
phy. History, and Economics.
In Industry—Mechanical nnd Engimeﬁnglllm—
must have at least an elementary Imowledge of
yaics and Chemistry—be able to fi quickly and
accurately—know something of M nical Drawing
and bleeprinis—and be able to talk and write ac-
curately and clearly on both your work and ordinary
o High S o the prepara
Jur High School course mesta tory edu-
cational requirements {or Business and Industry,

Don't Be Handicapped—

Complete Your Training Now

Be a High School Gradusate! Prepare yourself for pro-
mastion fn Business and Indistry—for the Professions,
F-CIHI:E& Entmm:!n anxll_isocia.l success. Mo rnantﬁr what
line may select, High School training will prove
l[!ﬂfu’?:lbl etoyou! Cur moderate fees cover all instruc-
tion, sia textbooks and Diploma, Easy monthly
terms. Getahead in life. Start your training NOW !

17 Other Courses

Ower 160 noted Educators, Engi-
neers, and Business Men helped
prepareourspecial instruction ma-
terinl, which is ased b mmqg residenk
schools and colleges, U, 5, Navy and
Province of Manitoba, Canadn, We
offer yoo quality I:min-ln:l_a.t home for
the best paying lines as listed in the
coupon. Noobligation. Write TODAY.

Mail coupon for information about line that interests you
American School, Drexel at 58th, Chicogo

el Bl —

American School, Dept. H Bas, Draxal at58th, Chicago
Tell me how to train for line checked. No obligation.
OHIGH SCHOOL COURSEO Dicsal En&ln::rlnﬂ
OAccounting & Auditing ODraftin Design
OArchitecture & B lding OLiberal Arts
OAutomotive Engln'ring OPrivate Secretary
OBuslness Management OHI'erAc't'g(C.P.AL)
OAviation OMechanical Eng'r'g
OElectrical Englneering ORadio & Tei sion
OElectrical Refrigerat'n [ Salesmanship
OAilr Conditioning OBusiness Law

Mams g - RT3

s L B L NS PR POVE PP SN S LA
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LEARN MUSIC

in Your Own Home
This £45¥ Way

Yes, Tou can sctually learn ta play
yair fovarlie Instriamenl right 6 your
gwn hoie thls amazing ahost-cil way |
No  expongive  toacher — no o Liresoma
seales nmd  exercises — no  eonfusing
theories. You learn at bome, in your r
epare Lime, af & oml af only a few |
cenis & «bxy. Evers step Is as clear na
A B C—and before you know i1, yeun 1
are playlng rfeal tunes by noto, 5
F‘HEE !uu“ Il interested, send for 8
free benoliler el 1t =
and Picture Sample. Thesd explain our
wonderful home study coumme fully,  Mentlon instrament preferred.
Instrument supplicd when needsd, essh or credil,
U. 5. SCHOOL OF MUSIC, 77 Brunswick Bidg., New York Gity, M. Y.

vior ENGINEERING ot
YEAR COURSES

nilve Defense courees In Alreraf, Bheet Metal, Meg-
tructural, Architectural Drafting ; Electriciny ; Power

Manl; Are. Alreraft Welding, Ons and Two-Year courses in
Aeronautical, Efectrical, Mechanical, Structural, Archltectural
Civil Englneering. B.5. Degree 3 ¥re. Low tultion and 1§
chats, Purt-time work for room and bosrd. Thousands succe
ful gradiates. Extensive squipmenl, Theory and practice. MNen-
essentlals omlited. No home study courses. Calalog free,
FINLAY ENGINEERING COLLEGE
1001 Indiana Ave, Kansas City, Mo,

I WANT TO TRAIN YOU

For A Big-Paying Job
IN THE MEAT BUSINESS

1}
nifers yow 1 L traming EI.'ll'll:l] I-."drl-i ILIEq
- g euiiin bl department Union gera 13 .
Thamas E. Lattin  §o Slier sradustion, Vabaable smphmant s Writs m
Frepident today for my blg VIEE ewiabog and all detalls

Mational Scheol of Meat Cutting, Ime. Dept. U-20, Teleds, Ohile,

Correspondence Courses [n LOWAS -
RADIO -.dLECTRICAL ENGINEERING R XY

Ll 1213 Mot 8 ey BhetaTaraD e Th o Tt .

Il T Ve . Theory ma .

Sadto SeiEdine. Ear iy coun L i OB S plouieu

i o ¥t

GHLY $25, siilar coursa. farrwd parmunl plan.  Expecimsent LHa Turnisked.

FHEE Wrils loe irm rE;lll- et rh-nn £ Rl § 1 nignibe, #le
LINCOLN ENGINEENING SCHOOL, Bax § Limsealn,

AMARZING NEW ELECTRIC

i oy D
guindy padd for B owill

and g
HUMFY PRODUCTS INC.
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INVENTORS

Get Expert Advice on HOW to
PROTECT and SELL Your Invention

WE GIVE
SPECIAL #JTEH'TI'DH

MILITARY INVENTIONS

Due to the essenbinl natiane
of inventions which mighi o
consldered of value o the
Mational efenae, we are giv-
ing specinl atvention to such
mallers, even to fhe sxtent
of aeeisling in aupbhmitEing
¥our inventlon io the propsr
aulhorities.

“Why I thought of that years ago!"
How many persons have said that.
when they found later that somebody
glse had thought of the same thing,
had it patented, sold it, and were prof=
iting from it7 Too many, sad to say.
These unfortunntes did not know what
to do sbout their inventions, in order
to protect and profit from them. Some
thought elaborate working models
were necessary to secure n patent—
others felt their idea waan't *‘worth
much,™

They failed to realize that a
good practical inventiom, plus prompt
action in seeuring a Patent, and locating a buyer or a good market,
have proved the secrets of success for thousands of inventors.

Patent Guide Shows What To Do

Our “"Patent Guide for the Inventor” answers many important
fquestions concerning Fatents that inventors constantly nsk. It tells
what facts, details, drawings, sketches, etec. are necessary to apply
for n Patent : how to protect your invention l.'hrﬂl.lgh dated amd wit=
negsed disclosure; how to do this AT ONCE to safegusrd your
rights ; how Fatent Office Records cam be checked to determine
whether the invention is probably patentable before filing fees nead
be paid: diseusses costa involved and a practical way these can be
pald as the application progresses. It tells how some inventors se-
cured fineneial 'ha.::k:ing; how mMany aimp!n inventions have prr_lvﬂd
large commercinl succesacs ; how Patents covering improvements
alse can be profitably utilized and marketed ; tells countless other
facts of Intereat.

Why You Need Expert Assistance

The Patent Lawas were enacted for vour benefit—to give you pro-
tection for the features of your invention which are Patentable. But
these fontures must be legally and concisely set forth in the form of
“'alaims.” This phase of the procedure is so complex that the Patent
Office ndvises the Inventor to engage a competent Registered Patent
Attorney. We maintain o large stnff—earefully trained
registered patent attorneve—expert draftamen—experi-
eneed searchers—to serve you. We have been serving in-
ventors for more than 20 venrs,

Take First Step Now

With the Patent Guide you will receive also Free a “Ree-
ord of Invention” form which will enable you at once to
establish the date of your invention, before you file your
FPatent applicatiom. Thia step costs you nothing yet may
be vital to your suceess. Remember—in Patent Matters, I
ACTION is IMPORTANT. Delay can be costly. Mail the
coupon in an envelope, or paste it on & penny postesrd

P

A

L ]H"

= gt :
CLARENCE A.OBRIEN

CLARENCE A. O'BRIEM
Registered Patent Attorney
161 Adams Building, Washington, D. C.

Please send me your 4E8-Page “Patent Guide” nnd
your specially prepared “Record of Invention™ form

PAGES
Over 100

[ ustvations

NOW. FREE, This request does not obligate me.
[- [7; . CLARENCEA.O'BRIEN | .
A Reguadered Polend Adfarng x -
/gz— ;M 1G1 Adams Bullding# 1
F n E E B n u K Wilshingtom, 0. 8. e G R e
|
IHMEI"&TH-Y HAIL [uupu" TunAY! l o | Please write or 'pl.'i.lﬂ. plainly.)
F.__ - e e
JULY, 1041 15A



AVIATION

CAREER
OffersYou 55

A GREAT FUTURE!

Complete Aeronautical Engineering or Mas-
ter Aviation Mechanics training in the heart
of the Aircraft industry. Graduates cobtainin
immediate employment, No flying invelv
. Aviation's foremost school; estab-
i lished in 1929. Located on Grand
s Central Air Terminal. For full in-
M formation, address Dept. PM-7.

CURTISS i WRIGHT
' TECHMICAL Y IMSTITUTE

GRAND CENTRAL MR TERMINAL
GLEWDALE (LOS ANBELES) CALIF.

U. S. Governmenl‘ Jobs

START $1260 / FraNKLIN

FRANKLIN
TO $2100 ;/ INSTITUTE
A Y E A H -fi Rnu:::;r:r:::cw York

r
MEN — 4/ Gentlemen: Rush to

quEN ,'r me, FREE of charge,
= list of U. 8. Govern-
48,578 oppointments & ment big pay positions.
last fiscal year, ] Hend me FREE 1Z-page
Many appointmants ¢ book describing salaries,
soch year. 4 l_“ﬂlt:-} 1.:.‘1:-1'1{. vacation, and
sk i glving full particulars on how
:i::gr_e“?;:\:ll Bandsn ;! to gualify for examinations.
Mail Coupon ,/ ~awe.oo
Today —
SURE .~‘Jlr PAAIDEET, cuasusouismprsssssmnionsisisi bssiesistis gt
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SHOPMEN . .. FOREMEN
Train

For the Job Ahead

Take advantage of the great need for supervisors,
men, general foremen, superintendents. This need mtl:u-
erense because of Lhe ]JLJrnur Frogram and the bosiness
boom. Add to your present ability the knowledge which
will prepare you for thesy better joba. You ean do it
r.un-r:!-c]:. Al J':.w:lur gpare time at home, ot molemte cost,
LaSalle Moders Foremanship training is condensed, inter-
, practical—what you study tonight, you can nse on
tomaorrow, 1t was built by experienced factory men

catin
the job
and is tanght by X ricnced shopmen, W l’l_l;l:'f{rj' OHLF [T
45 page Dooklet, ' Modern Foremanship” It tells of the
opportanities and givea full details of our training, It's
FREE. hail this ad or writé today,

LASALLE EXTENSION UNIVERSITY

A Correspondence Institution
Dept. T64-MF, CHICAGOD

Foth Eleairie Are and Acetylems by practlesl Shop-
Plan method in a few shert wesks No text-books.
You learn by deing.  Finest equipment. Low tai-
tlon, FPay-After-Graduation-Plun.  Also, courses in
Anto Mechanics, Colllelon Work, Meta]
Finithing, cte. Illustroted §ternture
fres. Write today,

MICHIGAN TRADE SCHOOL

ATIR Wosdward, Betroit, Mich. ("'J-““{l

Regain Perfect Speech, If You

STAMMER

Every stammerer ehould have the new 2587 page book “Btam-
maring, Ita Cause and Correctlon.” HBent free to stammerers.
It desceibea the Dogue TUnit Method for the acbemmr COrPee-
tlon of at.n.mmurlnﬁl and stuttoring. hlethod succesafully used

b Bogoe Inatitto for 40 Vears=—ainee 1001, Endorsed by phy-
u[rhns. Write for full Information. No obligation, Benjamin
gue, Dept. 1328 Clrcle Tower; Indinnapolls, Indlana.

1007, Improvement Guaranteed
ild engthen the wvor:

|. o g — vial
tally fouEi

PEH‘FECT '\.l'ﬂl-t:E INSTITUTE Stulﬂn B-135
64 E. Lake St., Chh::mn

DHOTD ENGRAVING K57

TAEBOFE', warld's krgeit budlders & Complels Phets Engraving
Plunts. We supply mewspapers, ‘privteries, studiss, eolbeges, kigh
sehoals and lhdwml,ulh with precirlos built equipment, and gave thar.
ough trainisg is Photo-Engraving and Photography, (home of Tesl-
demce)=all at ene low cosi! Cash im en popularity of pletures. Big
mimey working fell or part time for eltheri, or open your own well pay-
ing basiniee Amasingly emal] investmend. Cash or terms. Catalogs Tred.
THE AURDRA SCHOOL OF PHOTO-ENGRAVING
Dapt. PM-30 Tasope’ Bldg. Auvrorn, Me

ARTISTS MAKE MONEY

Find out your ability. Send nume. age, occupation and

address for Free Vocational Ark

Fedeoral Schools, Inc., 7131 Fmrumnﬂ,. Minneapolls, Minn.

POPULAR MECHANICS



LOTS of JOBS OPEN/ING UP

sl
DEMAND

Electrical Engineers, Diesel and Air-Conditioning Experts,
Builders, Contractors and Automobile Mechanics, too, have
good chances for profit through BIG DEFENSE PROGRAM

Now is the time for every ambitious man to start in
one of the fields which are now opening up new jobs
in industry. Get the facts needed from our world fa-
mous technieal eyclopedias. Use the jilfy index to find
out what you need to know in a hurry. Shop foremen

should welcome men who themselves this
way, and industry rig]];t now iz on the lookout for
gkilled men who know how. 10 Bl'g Volu
ELECTRICITY : et

Thia new seventeenth edition of
applied electricity has over 3,000
hundreds of illustrations.

. maborm, power stations,

radio, television and many, many
other subjects all covered, Total
prics only $23.20. Sent on trial

AUTOMOBILE
ENGINEERING
6 Volumes

Whether yoo are a mechanie or helper,
expert or apprentice, auto owner of
driver, you will find great value in these
auto books (1%th edition) which tell you
ptep by step how o moke dificult res
ra. 2,500 pages, 2,000 illostrations,
gdnurnm avialion motors, Diese]
engines inc . Total price only J24.80.
Sant on trial.

BUILDING, ESTIMATING AND CONTRACTING

9 Volumes

This newedition should
make it eafy [or any
carpanter to bosome L
contractor. Invaluable
to bulldera. Roof fram=

ting mml decorat-
ng, heating, bullding,
contracting, conoraia
forma, nnd many other
subjects well coversd. Total price 529.80. Send an trial.

HEATING —VENTILATING
INCLUDING AIR-CONDITIONING

6 Volumes

Oreer 2,000 pages, B0O illustrations,
cover this new indostry includin
heating, ventilating, insulnting a
pimilar subjects. Total price 524.50.
Sent onirial.

Volumes

Oreer 2,500 pages profussly ilostrated
make Diesel, the pew power, casy Lo
understand. Learn Dicsel w cOf-
struction and repairing this way. Tetsl
price 524,80, Sent on

JULY, 1941
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Leamn to set up and run almost
any kind of machine. MAKE ee e
MORE MONEY NOW, learning

quickly HOW TO DO THINGS MW,
which usually take years of
study and practice. ]

THESE 8 BIG BUD’KS Ew you a chance to gqualify

for prometion in the mechanical field. Everybody knows that there
in m shortage of skilled men right now and that there are likely to Le
mare and more good jobs open. Here are 3,000 pages with pearly
3,000 illustrations which cover tool making, pattern making, foundry
work, mechanical drawing, forging, machine shop practice and man-
agement, and bundreds of other subjects. "This pet, ' Modern Shop
Practice,” should be endorsed by manufacturcrs, superintendents
and foremen everywhere, and we believe will give any mechanic who
uses them an advantage over untralped men. With each set we will
include & blg hinder of nearly BOO pagea with 267 original shop
tickets and 1,200ilustrations which show step by step how toset up
and run almost any kind of a job. These are in addition to the 8 b

books pictured above. Teotal price only 534.80. Sent on 'I‘.rllt

Consulting Service Included

A vear's consulting privileges with our engineers will now be glven
o ench buyer of any set of these books without extra charge.

ANY SET SHIPPED FREE-'

. A
for Examination. All you need do to get & sst of “Modern
Bhop Practiee™ B volumes nlus binder, “Applled Electricite™ 10
volumes, Y Automoblle Eng neering’ 4 voluines, “"Hullding, Estl-
mating and Conteacting” 8 volumes, “Heating-Ventilating” 6
wolumes, ©Diessl Englneering” 6 volumes, for free examination 18
to sendd In the coupon below. The booka will be &].Il&ll‘ﬂ‘ﬂ'll]ﬂ}". You
p.riu the delivery charges only., Heep them far 1 dll‘ﬂ. If not
gatisfed send them back and you will owe us nothing. 1f satisted
pend only 52,00 In 10 days and then 53.00 a month until the total
price shown ks paid, There is no furtber oligation.

American Technical Seclety, Publishers—HomeStudy Courzes
Drexel at S8th Street, Chicago, [llinois, Dept. XB1G

==Coupon brings any sef FREE for Examination==
AMERICAN TECHMICAL SOCIETY, Dept. X813

prexel b SHi5 Streel, Chicsgo, B1linois.

Send for 10 days free uwse the cyclopedin which T list here.

FPut nama of sst hera
I will pay the delivery charges only and il fully satlsfied will
pend you $2.00 in 10 days and then $3.00 a month until the
total price of. .. cscasssaassess..ds paid, If I return the
in 10 daya I will owe you nothing. You are to include
o year's consulting privileges with your engineers without

Stafe
Firaas attsch o lotter stating sge, socapation and nams and sddress of
inploper abd &t laast ama boainaes man o8 o refaTencs,

17TA



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

What shout yoor future? Who 18 safo todny? Surely not the man

who 18 contented to stand stilll Know your ]Irm- 1!1nm1|ﬂly—prﬂ-
wee voursell for Johs ahead. To do just this thousan of Iman
ave usei

The Croft Library of
Practical Electricity

The Croft Libenry s n complets ebeciticn]l elomior. 14 b fonnded sn practlss—an
1) jromrs of ahirb-sleaws npparisnos ——wn work as i@ 8 oetasll ¢ deds, It 18 jEninisd fram
pardr Lo cover with the E'“...a of Eard-baadel farls ¥ou want. Writces sy thek the
baginner mn eslly enderstnnd @ yeL s sownd, po tEososuh, thet it s the daily geids
nf B0 highly musd dectrical workers snd essineess Cradn tells von E
yoi menl lo knaw sboul mofors, ganSialors. BFmalifes, o iniidREars, (ras
rircwita, switchboanls. dstrisuiion systame—slsciciml |

Muminstion in ita every phass—1ihe mmest kmproved sach
amp #ffecis, sio.—how to do u complets job, (fom estim

& volumes, 2155 pages — New low price
Ne money down — Easy payments

Fill in mrd mill the soupon atlachel and we will send vou the entie st of sz velames
Tt ton days® Fawminnfion on approvnl. We taba afl il risk i a i ahliga-
tean. IF you declds #ep tha bouks, send $1.5) i 1en da

ol $200 & month. il bhe coupon KOW axl s Lhe b

—— -

EXAMINATION COUPON

McGRAW-HILL BOOK CO., 310 W. 42nd 5t., New York, N. Y.
Fanid gk fof Lén daye’ sismination on apgsovnl (e Credt Libenry of Practies]
Electricity, . 1l mimdnciary [ will -n: Yo B100 in )0 daye ged $100 monthd
wntil L price of 31050 s pabd.  TI nof wasded

(Te insure prompt shipment write plainly and §il in all laes}

DN - -, el o e i g
EEomn Address, (osusvaisesiaisiiissasstidanina
L T R T H L Sl i e e PR By T R P P o
Paaltion. ..

reerrdmaErddaEsiaaanEs

- -

i
]
]
]
. 1 will return the books pasipaid, |
]
]
i
1
I
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Hame of Compny

Start your training now for a permanent
career—a proftable furure—in the industry
that appeals to you most. Enter that industry
as a Plastics Specialist—through training at
Plaseics ITI.

IN MANY INDUSTRIES

Makers of airplanes, autos, furniture, radio, packages—
virtually every line of American industry—are increasing
their wse of plastics. Men crained in Plastics are con-
stantly devcloping new applications, creating new lines
of ilidus-tr_'r.

YOU CAN TRAIN NOW

Tou con brain in Plastics ot the indu e sh ond
laberatories of Plastics I Tl—or s!-frT;?uFr w:p:ml
immediotely. The courses are comprehensive and practi-
col. If you are interested in training for this new and fos-
cinating field, write for complets information to

Meare rend informotion on Plastics [T troining, [ o= internesed én '
] L-ywar snginesnng course ) Resdent day coeaise '
[] Combisatian hose study asd sesident reining  [] Hese sfudy courss
ooss High Schasl? Callege?.

— Age '

‘ Cn—r Sealm

HName

F . Fr F rrrJ|j
:
E
E
E
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Get i3to Good Paying
'AUTO BODY 2+:/ FENDER WORK

{ " ., Big demond for Auto-Body-Fender experts,
Start trainiag now spare time at home for
gFood pay work, Practical shop experienca in-
cluded. TLE.l. Tralning covers metnl work,
waldlng, painting, ete. FREE placement serv.
ige——or we will ehow you how to start own
shop. Behind ULE.I. Training is a lorge no-
tlional organlzation founded 1037

Write Today for Free Facts—No Obligation

UTILITIES ENGINEERING INSTITUTE

Dept, &-T, Chicage, linols

AUTO-CRAFTS
DIVISION
1314 Belden Avenuve,

——

TRIAL LESSON IN

Js1'0@ - DRAFTING

1 AT AT

More good jobs now In  Ireafuing.

HOME In apara ior &t our Ch o Behiol)
Send posteard for FREE TRIAL LESSON and
see bow onsy 1o bearm and pot a good lob,

CHICACD TECHNICAL COLLEGE
H-303 Tech Bidg.. 3000 %. Mich. Ave., Chicaga, 111,

=MECHANICS
& WELDERS

Auta Mechanles and Welders are In blg de-
mand. Conplete courses in 8rg nnd acatylens weld-
ng, body and fetider bia ng, spray

iting and metal folshing. |
T url-;lla‘.!url flam, Speclal low rabes. FREE
Write texlay 17 PAGE
MICHIGAN TRADE SCHOOL -
3748 Woodward Ave,  Detroit, Mich. LIALGYRALN

PITTSBURGH INSTITUTE
of AERONAUTICS

aur free

Bend posteard
T snrds of Dargains. A«

tlogue.

e
HALDEMAM-JULIUS CO., Catslogus Dept.,
Desk M-546, GIRARD, KANSASE

BIG BUSINESS AT HOME With New Greaseless DOUGHNUT

Go inte senestlonn] now kind of food business] Start in your kitchen.
Even withoul provisus exoorience Dig ﬂ.lil_! E-E“m" ible even im
small towns, ke pngd sell amazing GREASELESS DOUGIINTUTS, W,

Send :ﬂlull.nmg

supply equipment and plans. Stores  Aell for you.
O T
BROWHN BEOBEY CO.. G20 No. Michigan Aw., Dept. E-187, Chicage, 100,

ar lp-epr:iul ik riing offer. Boemd ho moiey,
THIS VALUABLE BOOK

LEARN CARTOONING
AT HOME IN SPARE TIME

s ns—
n oomplete portfalio deseriblag our aasy Coarss in
Cartooning and ezpluining our new Mariooetts
Bletbwnd of Imetruction. 'We will alse tsll you Bow
o pet the Certoonists® Exchangs Laugh Fimdsr
FREE of axtrs enst, This amazing device mm-ﬂs
belps create and originats humoross idess,

nnne at opce and eention your BET.

CARTOONISTS' EXCHANGE

Dopt. &7, Pleasant Hill, Ghis

POPULAR MECHANICS



Courses in Civil, Elec-

trical, Mechanical,

Chemical, Asronautical, Radio Engl-
neering. The Mechanical course in-
cludes Diesel Engineering, Air Con-
ditioning and Refrigeration. Essen-
tials of engineering tralning includ-
ed and non-cssentials eliminated.
BE.2. Degree. For ambitious, earnest
students. Special Preparatory De-
partment for those who lack re=
quired high school work, Graduntes

e

) =

nA
"

TRI-STATE COLLEGE |7
 EXGINEERING [

] K

g N 2V/4 YEARS [
[~ :
compete suceessfully with those of
4-vear schoolg, Courses also in Buai- %
nesa Administration and Account- ik
I & =T

Tultion, living costs low. Enter Sep- -
tember, January, March, June, Eth | rouspeo
year. Write for catalog.

ing, Also short diploma courses (16
weeks) in Surveying, Drafting. Stu-
dents from all parts of the world.
471 COLLEGE AVE., ANGOLA, IND. w1884

. — ENGIMEERING, Drosooosing, nvi- E S =
atton  and - pollee radlo,  servicing, JLRE -ﬂ PASSENGER TRAFFIC INSPECTOR ﬁ(!’- o
marine and Morse telegraphy taught BUS (* Y| Our homestody trainisg preparm yon quickly for -'E;:}
thoroughly. 48 weeks' englneor- L] 31 17 | interwting = job I irassporiation. Wa help FE{ 1

Ing eourse equivalent to thees years' eolleze Fadlo works dehoal S— A placs ustes of refund fubtden, Basy good appar- Kig E

eitablished 1574, All expenses low. Cotilog iree, B =i Of 5 :\LHJHH- &rﬂihmﬂ&ﬁﬁ!: per montk plua tey

Dodge’s Institute, Ada St., Valparaiso, Ind. | =l <™ ndara Buslasis Training institute, Div, 297, Buftala, M. Y.

Al

—
#
FBEE Newest Patent Book Now Ready
It's fresh from the press—this NEW
FREE BOOK—packed and jammed with the latest facts
about patents, inventions and the modern inventive market
. + . » newly written, newly published and copyrighted, dis-
closing the latest developments in medern patent practice.
Learn about today's demand for inventions, how
modern inventions are sold, how your patent pro-
tects you, facts about royalties and the maodern
method of merchandising new devices, efc.
Book contains latest information on patents every
inventor should have.
REQUEST YOUR FREE COPY NOW
The demand for this new free book is so great that our
first printing is going fast. Send us your request
today and we will arrange to mail you copy of book
“How To Protect Your Invention” at once. Take no
action about your invention until you receive and read
this new book: but act at once in filling out the cou-
pon below and mailing it to us for your FREE copy.

TAKE FIRST STEFP
By all means make an accurate, dated record
of your invention on the “Invention Record”

form you receive with our FREE BOOK and

mail it to us immediately.
This form, sent free, will enable you to establish the

date of your invention should need for this evidence NEW FREE y
arise, This step costs you absolutely nothing, yet it . INVENTION RECORD

may be vital to your success.
McMORROW & BERMAN

OUR SERVICES TO YOU
As Hegigtered Patent Attorneys before U. 3. Patent Office,
Registered Patent Attorneys Befere U. 5. Patent Office
135-L Barrister Building Washingten, 0. C

PRESS

GET

we are especially equipped by training to handle your patent
enne with skill, thoroughness, competence and prompiness.
We are located right here in Washington—we make per-

gonal calle at the Patent Office, and we give personal
attention to your individual case.

Send coupon at once requesting our BOOK and
INVENTION RECORD form—both free—know how
the Patent Laws protect you, and what steps to take
to secure patent protection and sell your invention.

McMORROW & BERMAN

Registersd Poatent Allarneys
135-L Barrister Building Washington, D), C.
JULY, 1941

Send meyour new FREE book, “HOW TO PROTECT
YOUR INVENTION" and “Invention Record' form

at ence, 1 understand that this request does mot

oliligate me.
Wamie..
Addeess. ..
Ciew

S =imte
f Write or print name clearly )

19A



Scrub Pail Has a Drawer at Its Base
'J!:G Hold Brush and Soap

‘i_‘lﬁ‘ lll. Brush, scap and cloths

used for scrubbing are
stored convenlently in a
drawer built into the base
of a pail now on the market.
Fitting snugly so it will not
slide out accidentally, the
drawer has a small handle
on the front for pulling it
out. It may be removed
entirely from the pail and
placed on the floor and used as a tray if desired.
The pail is large, strong and has a sturdy handle.

20A

Plants growing in its end sec-
tions add to the attractiveness of a
coffee table of handsome “period”
design. The trays at the ends will
accommodate jars of flowers or
they can be filled with soil to grow
plants. Since the trays are made
of metal, the plants or flowers can
be watered without fear of harm-

fg the table or rugs.

Adjustable Shade Holder
Changes Style of Lamp

Equipped with a sliding shade
holder, a new fuorescent floor
lamp may be adjusted readily to
serve as a bridge lamp. The shade
can be set at any angle between
the two extreme positions. Teo
release the shade holder for
changing the angle, it is necessary
only to loogen a thumbserew.

S ST

WHERE-TO-BUY-IT INDEX
Coffes table with plant trays
Milang Co., 1630 Merchandiso Mart, Chicago

Combination floor-bridge lamp
General Lumps Corp,, Muncle, Ind,

Scrub pail with drawer
. T, Leadstone, Merchandise Mart, Chicago

POPULAR MECHANICS



AV/ATID,

NEDLN TraINED MEN

" PROFESSIOMAL FLIG
*+ AERONAUTICAL ENGINEERING
* AIRLINE MAINTENANCE MECHANICS
KOW I8 TR T T P START TIHHAITNING, Come

4 that : i

il .I.:-I-I"- L i1 s
WRITE TORAY for com=

LINCOLN AERONAUTICAL INSTITUTE

587 Alrcraft Building Linceln, Mebraska

% CARTOONS!

RATE RUANS will teach you HOW i CIEATE ORIGINAL
CARTOONS at hosss Lhai you may SELL] Ceurss sentaing s 85
e

.5 GOV'T.
APPAOVED

3¢ Issvora ahd sver GO Dlustratioms. Al for Only , . . . . .
Fend rame and addrea far fres deiaile,

RAYE BURNS SCHOOL, Studio M, Box 3583, CLEVELAND, OHIO
ENGINEERING 7w venss
TWO YEARS
-
[, 8, Degree courses in englneering: Elestrical, Cirll, Chem.,
Wechanien]l, Tadio or Aeronnutical. 1 yr. Mech. Drafting, Ap-
proted by Civil Aeronautics Antherity, partielpstion in Pilat
Fraining Program. Lagge industrisl eenlor, Prep coorses with-
out extra charge, Earm boscd (F deaited. Low tuition. Entor

: a, 1 ner, Marels, June,  Erilte for Oaiaiog,
Beptember 1, Lecstuher, Jebh ot o i, Fort Warne: Ind,

INDIANA TECHNICAL COLLEGE
Increased - :

production

means more
Jobs for MACHINISTS

and bigger pay for men who know their work

This home-study course gives you the practical facts on
modern machines, up-to-date methods, you need to advance
in machine shop work., Take ndvantage of the other man's
experience as found In books, to solve your problems,
incrense your efficiency, with

The AMERICAN
MACHINISTS® LIBRARY

E wolumes—236E pages—2516 lllustrations
(A combined home-study course and raloremce library)

This ibrary of machine shop praction wia written fur practionl men,
It glves you the hest methoeds for every kind of machine shop work,
pis Ji-u'll]r pxpinlog tnthes, drills, nod ofher machine ool and thekr
operation, automitic Berew machines, speeds and feads, genr dealgn
and production, HeEs and fixtures, puneh and die work, metlal surfac-
ing, ote., eie. Painky weiltor—oompletely [Hlustrated—the best Kind
of help to the machine dhop man who wants 1o advanee himsell,

Mo meney down—special price—easy payments.

_F.__--.———___-.-.---———_l-----m-——----i
- " r '
| EXAMINATION COUPON i
i i
| MCGRAW-HILL BODK CO., 330 W. 42nd St., New York
I
1 Send me for fen doys” examdnation the American Aachinists’ I
| Libmary. If satisfnctory L swill wened you #1650 In 10 doys and
&304 monthly wntil e pelee of S10.50 18 paid. I mot wanbed, I
: Lu-ihl I’fl#lr;l .':1|:1n“1|1-u'::j.ljrr4=l_tl}|3.|{!|. {Tm insudfe prompt shipment 1
plai i a|
MNams. . ... e e B T LI I
I Hame Aadleess. ... S e hee e sianiaanmarEe . Barmmes . |
1 City and StEle, -, .- .. i P e P R I
l1'\m|1_|uu... R AT T R I R T S S SO R TS S +am 1
wame aof Company. . ...... ciesimdiadned raaaia s FHlaT-41 |
R e e o e o e o T o S e e o e
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Mail coupon today for details of my “'Pay-After-Gradu-
ation Plan" .. . a plan which helps you get famous Coyne
tralning NOW even though you don't have a lot of mone
+ + « then take 12 months to complete small monthly tui-
tion payments starting 5 months after vou begin training
or 60 days after i,;m:r 12 weeks' training period is owver.
Coupon will also bring wou full particulars on the many
plans I have to help a fellaw get ahead.

12 WEEKS’
‘il earn-by-Doing” Training
Right Here in Coyne Shops

It's quick, easy to learn Electricity in Coyne’s big shopa.
Practical Coyne training prepares you for o resl job in
Eleetrieity . . . the giant field of Opportondty. At Coyoe you
Learn-by-Doing . . . on real, full-slzed electrical machinery
ond eqguipment (motors, generators, dynamos, auto ignition,
transformers, ete.)—mnot by correapondence—Dbut by actu al
practical work. Fimt. an expert instructor tells you how
to do @ job; then he shows you how; then ¥ou do the job
yoursell, Becauss thels in the saay, nataral way Lo lenrm, youw
don't need previous experlence or advanced education.

EARN WHILE LEARNING
Job Help After Graduation

Many amibitions Tellows do part-time work
to help out with living expenses while truin-
ing for big opportunities in Electricity.
If wons mesd this part-time work, my em-
ployment Manager will help you get il
Also, lifetime employment service af-
ter graduation.

GET MY STORY-FREE!

Mail coupon MOW for my BIG, FREE
BOOK called “ Electricity — Gateway Lo
Opportupity!™ It's packed with facts and
plotures of students st work in my big
shops. 'k tell ¥ou about my “I*ay-After-
Graduation Plan™ and other plans to help
ou. ACT NOW TO MAKE SURE YOU
ET MY PRESENT GENEROUS
OFFER! Sending {or this Interesting, {ree
Bk can bee your feat bl seep to sauccess
in Electricity. Mail the coupon today.

H. C. LEWIS, President

COYNE ELECTRICAL SCHOOL

500 5, Paulina St., Dept, BL-T3; Chicego, ML

MAIL THIS COUPON NOW

LEWTS, President,

COYNE ELECTRIUAL SCHOOI

500 5, Paulino 51., Dept. BL-73, Chicago, I11.
Dhoor Sic: Pleoss send me your BIG, FREE BOOK "l!!'.. @

1
wnd all facts sbout your **Fa

:;i:l'ud-.l.ul u!tli.q::i:.:nl"‘l II:'rl..nn and other pdons toe Sl o bellow i
MNAME

ADDRESS

CITY i e STATE
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BECOME A

#IN INDUSTRY TODAY!

ﬂm vear :pm:hlfzcd ENGINEERING course
PREPARES YOU fnr a I.lFETMIE CAREER.

freraft — [N=
!fumu.n DUBT Y naeds é;i_uhmﬂul
the ur- men DOw . . ALISTH . . . a8
# nt need for lm thl:armhﬂl.rﬂm

%%

flad Tachnicions Tralned in
YEAR. Choose N ow ong of thres

e=minuts technloal aourses, in-
radio and in=  gloding e theory, and seiual

strument nputl:lut-u im phop e, Earnest, ambitions men
aetlon and sif- jearn by deing 48 only 12 monothal
Ll EARN WHNILE YOU LEARN! Non-
profit Inetitution, leader for 39 yenrs,
odlers apecial aystem of Amie Wirk,

Htudent Loans, and “In Bervies™ Fel-
lowshipa to quallfied applicants,

gﬁﬁ J Boak Freal “'Carver
I-r:ﬁ tolls bow to ind '.rwrplnm
Manufsetur- H‘| y e:l.l;lhl IHL taof M {i-ll.gﬂ#-
Ve al B

Ing, Installntion, Bupervi- o F
lon, Communicatlon
P Balea an

'l.lill‘.l YD'I.TE

Wealding il) ONE

JAREER In

structural
deFn qnulll'lnl ﬂ;ﬂ for

'H-‘.I'-I.'I.I. BROADWAY .l E I-Tl'l"l. Iﬂll.ﬂ‘.ll'.lli!!h_

$Heae 6 ! fnfe the Aviation Career of Your Ehoice

% SpARTAN

S5CHOOL OF AERONAUTICS

Get the exira advontages of
hl'ﬁRThN"‘l- szperior traln-
ng and equipment for jour
purcessful earcer in -vl-tbnn Appreved by 1. 8.
Gov't. SA475,000 sxpansion program makes
SFARTAN one of the most modern and obmplete
sohoole of I8 kind in facilitien and training
courses, 24 modern alrplanes, Iatest aircraft
engines—#lx private practice ficlds. New In-
striment Techaleinn Depariment with $25,000
-url.h of equipment. 24 modern  bulldings-
nrplelsly equipped shops, Inboratories, eom
rnrr.-h!i- ol tories, new caleteria. Herpismend:
pd SPARTAN Graduates recelving immodiate em.
ployment, Wext ismiater slarts Jaly Tth,
WRITE far free Catabog.

CAPTAIN
MAXWELL W. BALFOUR

Birector
Tulia, Oklahamns

ELECTRIC ARC=0XY-ACETYLEME
Biilled Welders sarn 55 to sl- a 1115,- Tha abe-
mani now preater ih i

[]

Aeetylene  Welding m
and onrd, anly 8104, Wrilts ar wire lar [
ervatson, Ask for “Welding Facts.'" Siate age,

“ d GREER COLLEGE, Dppt, 171, 2024 5. WeheshAve,, Chicago

I
Without obligation send FII.EE Bm-k "Career Bollding' lhl::1
= tell me how to beoome an od I
| Quoniowegns  guugmmasme
n “propliicd

I O Wekding I‘rm:u; l’“ E “ﬂ.‘?ﬁ;&ﬁg"“ fontia) I bl il

" agras 2 moce years) Sarvia s / THE COLLEGE OF SWEDISH MASSAGE
! ieg ¥ 0 *in ] = 30 E. Adams 5i., Dpl. B84, Chicegs
1 Nama Age i
| address
I Clty. Btate PM-T41A E

EARN A DEGREE AT HOME

From A Chartered Institution of Higher Learning
Employers Hn Dirrll.llﬂ I:lllll-I ﬁrll'lnrlll. 'HHI'I Degrees

] Caursai 3 Pablie Health;
Aadicnl Jurbspeusbence: P:,-:Lnlq-r .n'lq;r Bh,.li. m-nﬂ.u,- Gy’ Pl

Bebanea: T Bralnsm T Asgtrint e e

BT EE RIS Elirial thnil Mechoriy, Traiis oy iptovicn) Arriotumes.

Heomm, uticnl, H.I.d.'m Hl.rnnl.unl. Ildul 'ul.;hlllj. Fatrelsim. Alin-
o, Kiarios, el i V9UR. Charternd,

. L4
WITH NEW SEAMLESS BELL
TROMBONE

World e only Benmless Bell, made of
Coprion, exe Iu-ne n.-wmein.l maked
it impossible to ernck or overblow
6 nate. Richer tone qoality, casier
r-:-:p-un.-w nmuzingly gre ater flexi-
bility, Exelusive on Conn trom-
bonés, eormets, trompots, Pre-
freved h;u' I.ran.llmr u.rl'i-!-i A
Uann Coprion willimprove
your playing, Heme trial. |,||_a_-,:
payments. See your Cann
doaler or write us, Flemse
mention instrument,

C. G, CONN, Lud.
751 Conn Bullding
ELEHART, INTHANA

MCONN

I NSTRUMENTS
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Say you saw it in

POPULAR MECHANICS

Be a DRAFTSMAN-Designer

Prepare for Essential work—get into Big Pay mech-
anized Industry through Drafting and Design. There
is a pressing need for well trained Draftsmen to meet
Industrial and Defense demand, Get Practical Work
Training from an Engineer at vour home—until you
are competent, experienced and holding a good pay
position. Drawing Tools and Table furnished FREE
with training at reasonable cost and terms. Write
today for full details. State vour age.

Engineer Dobe, Div. B 337, Libertyville, Ill.
Say you saw i in Popuwlar Mechanics!

POPULAR MECHANICS



DEVELOP YOUR
MIND POWER

ATWAKEMN your personal creative
power—the silent, sleeping forces in
¥Our own consciousness Become the
Master of your own life. You can push
aside all obstacles; create health, abun-
dance [or yoursell when you learn how to
apply the greatest force in man's con-
rml—-MINﬁ POWER. Write for Free
book, "The Secret Heritage." It tells
how you may receive these teachings for
study and use. Send mow—it may mean
the dawn of a new day for you.

Address: Scribe W. N, B,

74e ROSICRUCIANS

== San Jese (AMORC)  California

i
T e

|

\\}

STUDY AT HOME

Legally tralned men win high=
er positions and bigmer suc-
cesd o b
Vfa. (reater
over bafore,

LaSalle Extension University, Dept. TE-L
& Corres

pomdence Inctitution

Chicage

Fractical, tested training. Backed by 38 years expecience,  Course
teeludes Auato Bechanles. Diesel Scrvice nnd Operation, Diesel Powser
Generatlon, Machine Shoo Practice, Aulo Electrica, ote, Flexilile plan
1w meet specific needs of tose with of without jobs. Oldest, largest
trade schonl in West gualifics you and helps you god o joood pay job.
Transportntion allowed to L. AL Enm room pod boned wible learnkog.

Hequest Free Catalog.
Dept. T-PMA

HITIGHAL senunl Los Angeles

America’s largest phntnﬂrarh'lr aehool offers you the full
time personal attentbon of some of the esuntry's leading
Ehﬂtﬁmnhﬂ.‘ﬁ. Individual, practieal InEtraction. %‘q’-f.l el
tart nny time, Hesldent oF home study courses. FREE
brnk glves details.
M. Y. INSTITUTE OF PHOTOGRAPHY
Dept, 4%, 10 West 33 st., New York, M. Y. (31st Year)

TRAIN FOR TECHMICAL RADIO WORK. I give you hell Eadio Equipmeat inched-
ing Tester, Radia Tools, 145 Redio Parts. You do over 100 acteal exparimenls.
You are pre-conditianed with Redla repsls experience vight In ysar own bome!

FREE: Write for complete details in mew catabeg “HOW T MAKE MOMEY IN RADID™
SPRAYRERRT ACADENY OF RADIQ, CALEUniversity Mace, N. W.. Washiagion, B, C.

Doctor of Psychology
EARN THE DEGREE %7 b nvl
ity d0nDN b, Many olhers.
Courses in business, accounting, law, etc, Low fecs, Send for lacpe
Talletin and spudent picture-folder AT OMCE., Mo obligation whatswver,
TEMPLE BAR EXTENSION COLLEGE, Inc.
A Corrampmaiding Tuotiintion

1411 Fourth Avenus, Bept. 4-R, Seatile, Washington, U. 5. A

TOOL & DIE MAKERS

Machinists, Screw Machine Men
EARN
550-%60
PER WEEK

FREE! 5r
NEW

Defense progrom needs skilled metal work=
vrs, Learn these trodes by actual work in
ALLIED SHOPS, Fully equipped. State
approved, Low Fee, Enter nny time. Day
and Evening Classes, FREE Employment
Berviee, Wrike for N EW illuatrated Cotalog,
‘> ALLIED SCREW MACHINE CO., (Schasl Divlslon)

Bept. PM-T, 800 W. Lake St., Chicago, Illinois

Pages of

facts for

INVENTORS

Thesa books were prepared for men of jdens—
men whe have an article in mind that will make
money, gave money, save labor or give pleasure,
Leading thinkers agree that the world of o few
veara from now will be radically different becausa
of the contributions to progress that inventora
will make. Now is the time—if vou have an idea=—
to seo about protecting it,

Many Little Ideas May Have
Big Commercial Possibilities

Don't think that to be profitable an idea needs
to be compliented, Simple artieles—just a per-
=on's i:uanl—hm.'D often proved profitable, The
crinkly hair pin, the metal tip for shoe laces, the
paper elip are good examples, Alsoimprovements
on patented articlea sometimes prove more profit-
able than the original article jtsel.

Don't Delay—Send for These
Free Books Now

MMany o man has waited until too late to protect
an ides by 8 United SBtetes Poatent. Remember
someone clse may be thinking along the snme linea
that vou are, and the Patent Laws favor the man
wha files his applieation for o patent first, Delaya
of even a few days ean sometimes mesn the losa of
a patent, So learn the important facts about
Patent Protection at onee.

43 Years of
Proven Service

Far forly-three yonrs, this o=
pable organization has setved
Inventors  from
all over the
counkry, ur
large stof® of |
palent apecial- |

8
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1sie glives ].'\cllli | ] *
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we alsa help | to Sell an
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YVICTOR J.

EvANS &

Co.
REGISTERED PATENT ATTORNEYS .

MAIN OFFICE: 410-H VICTOR BUILDING

WASHINGTON, D. C. I

Fl'l.'h'-hur:h Dffice: 514-N Empire Building
Los Angeles OMies: TIG-N Security Bldg.
Bend me froe copden of your beaks DPatenE Protectlon' amd

UWhen and How b Sell @n Inviation—alse important Eei-
dence of Invention™ form.,

BRI i ok o e
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2
e
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Be One of Aviation’s Most Valued Men...

Aviation prizes the engineers in the industry today...ls
wrgently calling for more and more engineers to lead the
edvance in the ever-greater alrcraft developments of years
to come. Aeronoutical engineering is o fascdinating, well-paid
field from the very start...and leods to the greatest heights
of personal achlevement and success in all Aviation.

Tou con obtoin the finest training for o IHetime career in
aeranautical engineering through the one or two year courss
of Aero Indusiries Technical Institute. Through this leading
school’s Intensive practical troining methods you are envi-
ably equipped to enter the industry two to thres years ahead
of the time you could ordinarily complete an oeronoutical

i ing education. This training Is PROVED by the im-
mediate amployment of Aero ITl englnesring groduates by
the leoding aircraft builders of the netion...ond by their
rapid sdvancement.

Iﬂ'r-l-H'ﬂl Aero ITl engineering training—you will read|
ADVISORY BOARD see the difference and reolize why our groduates enjoy :l-l-lg
ROBERT E. GROSS JOHN K. NORTHROP C. A. VAN DUSEMN quick and losting success. OF all the ways you might prepars
Presidend, Lockheed Praéwdant, Vice Pres., Consolicohed for your future this Is tes svlitanding o path to sewrity and
Aircraft Corparatian Meribrop Afrcral, lnc. Adreraft Corparation success to overlook, For complete information, write or send
; the coupon NOW.

AERD IMDUSTRMS TICHMMICAL IMSTITUT
5153 West 5an Fernonda Road, Lox An-_“ll:, Califarala

Flogia wed formation on Aero IT] boinisg lor Aviation | om imereried in the felios. s S
ey EEVSRNTITS  AERO INDUSTRIES TECHNICAL INSTITUTE
Plaous more indarmatien, Yeon High Scheel [ 1, [0 & [0 A [0 4. Yeas College 5253 WEST SAN FERMNAMDD ROAD, LOS AN 5

flernl Artilz (] 1, (12, 0 3 CJ4. Years Engiseering Cedloges (1 1, 0 2 (12, [1 4. AN R
Home Five Courses In AIRCRAFT MECHANICS ond AERONAUTICAL
Address ENGINEERING—Including 12 Maonth Aircraft Mechanics Course
G Approved by U. 5. Civil Aeronoutics Adminisiration

e .
*auShort M‘_H"’d A GOOD LIVING rrom
Arithmetic POULTRY e =

“master minds"
Simplified eystem used by 15" on g T P e

. i,
stage, neeountants, bankers, ete. Easy to learn. W inn'llin!r mecreis in pouliey  raisisg. His

L
T
L
ID
Add columng of fgures short-cul method; multl- | om— systein of home sindy training used by thousards,
P

v 4 fAgures by 4 fAgures without ualm; obid= Enadormed | many colleges amd lending Poul
mehipped multiplication: we alght milthed of proving sddiiien. men. Established 20 years, Write todoy for 1-'E| j-"
dlu-wu ele, Learn horsepower ealeulution, how to uss slkis cntilogue deseribing courses, methods and servies.

mieronener, Lumplm lllu-tru-nl conree only  BL.04, Ehows way to real business opporiunity.  Harry

Enikslne or relund  Amsie M. Lamon, Pres.
Wu! rwnd; wiih uur irdilal winsrdey |
coupan TODAY.

NATIONAL POULTRY INSTITUTE
. — ——

I DEPT. 50-¥ ADAMS CENTER, M, Y.

HELSOM €0, 50 Sherman §t., Dept. G-300, Chizage.
Bond fres decafls abowt “Hhors-Method Mental Arithmetis'"
withput obligation ok my pars.

IR s mn b e i s B ek

Bp |-= nedid npportunitios. Prr,‘pnrl!\- in spure
time, Fasy plan. No previouns experienes
needed, common =chool educntion suMelent.
Bond for fee booklet "Oppartunivies in Pho-
tography", pnrticulors and requlrom : XTI

American Schoal af thiggr.ghy : ';“lﬂ-lcﬂ thﬂH'BIL CQLI.EGE
1315 Michigan Ave., Dopt. 1358, Chichge, Il H-601 Tech Bidg., 2000 5. Mich. Ave., Chicage, I11,

.'-II ISty
home in spard
l.l A

LACO"s Newest! —a Pressure-bmpe
great OMl-Duming For-  LACO Is as-
nacel—nl an_ amazln sembled with
aving!  1/3 to 1} Motionally
lesin than moei! Chodes recognized
of foresd-alr type with paris and con-

HMow! Wonderful hoat-
ing oomfort at ‘' Hits
ving'" level, top only
A5 atowe foor, Heat
pours In lower levels

T, o=
liver added *oven-

doar't heat. Famous h
.. . lowrer, Al tors. humbdl- trda into o
s A
bumer and  boitee fier, thermostatcontrol  compoct, efcent unit, Very
fugd Arebox, —ar gravity fype, Cofke nenwest  Tefinemenis,  Gralet.

tirmous heat fow.  Spa- Approved by Undeswrilors
cial  Hi-Low Z-stage Laby. Factory-testod, Guarnnteed, Low LACOFirst
potaype  bumer  anad Cost—Low Fuel Coxts?! Great LACO walusd

bhafflefued freb=nx Cul Bae your bocal deal E i
Fuel minm wrrrE:  WRITE: B o e e o T

LACO OIL BURNER CO., 171 Union Ave., Griswold, lowa
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GETINTO

WELDING

Expert Welders Make
el | Good Pay with a Real Future
i : Start now. Train to become an expert
Industries welder. Trained experts in Electric Are
and Acetylene Welding now making good
# Aviation money. Big;‘lemanlul for expert welders in
Aviation, ipbuilding, Railroad, Auto-
§ Erpinting motive, Building Construction, Diesel and
# Rallroads ﬁlﬂtt:dsﬂtlg 5ll[~.'--'!1':-* Ethjer Eindu.atrinl. field.
en can train in spare time at
® Construction] home and then get actunl practical shop
@ Diesel experience. You don't have to give up
present job, Nation-wide placement serv.

® Many Others] ice. Institution founded 1927. Write for
__l full details FREE without obligation.
UTILITIES ENGINEERING INSTITUTE

17 Utilities Bidg., 1319 Beiden Ave., Chicago, 11l
INDUSTRY NEEDS
TRAINED MEN IN =
]

Prepare at Bliss for a better place in vital
industries and national defense. Learn f
mentals of theory and pracrice. A them in
testing, drafting, machine shop, wiring, control.
Course complete in one schoal year,

Experienced instructors. Modern shops and
laboratories. Highly successful placement rec-
ord. Bliss graduates are in demand. Comfortable
living quarters. Spacious campus. 49th year be.

24. Ask for Free Focational Chart,
oma Ave., Washingron, D. .
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Will You Let
Me PROVE | Can
Make YOU a

LET ME START SHOWING 2
RESULTS FOR You

/

_difference.

Ir.jl.l ||Ia| a%%

For quick results
| recommend

GAINED 29
POUNDS

_'\.'.'r

|"'J| l'.|1|.| II1
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toal desicner ton| desagmers w
egually mecessary Tor eeconstewsilon,  Meny -ﬂr-ll:l
o8 pow making 3100 o 51353 s WEEK. Rapdly expand-
bnz indesiry calling for more doul deslensrs thap n
--r-ﬁhlr hln gudckly with our -In||-t-¥-vlrln

a recuchised peolessor of fool desien.
pn.l l.q.d. lér_ Amlay !'ur FREE b-!ullil.!t thot will ipan
syss b0 higper things nhaad. Don't warl  Rush

I. WENDELL DUNKLE, Degl. 15, Okio Imstitete of Technology, Gresnville Okdo
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LEARN w:kic CARTOONING
MAKING
Basse Blemplified Method that b trad Lo b T
Firntne," Pw‘::" Toubha,” 'E-t.':hnffdw'wﬂ el S ‘_:]”“
mERY E - Hosh ita h# '[‘.uturl f';:nrl.
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THE LANDON SCHOOL. 13 Y Natlonal Bida.. Cleveland. Ohis

FA CTORY-TO-YOU| Ve

% 15+ TUBE

RADIO-PHONDO aes
CoMBHATION (HASSH IN com
TOUR PRISINT cABNT # RADIO FHOHD
e CHASSES with
- nﬂgs TRADEAN
fam boay Modela) ™

Wrise for FREE caialog soday,
-PP, WIgwIiT LADID CONFORATION, Cimchewil Oids mm F!E
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Why not risk o
eoupon for my 48-
BOOK AT DONCE! |

Charbas Atins, Bopt. 5.0, 315 'E e
Stried, Miew 'Frl-rll.'ﬂ M., Y. Fith £ ]
[ —————

CHARLES ATLAS, Dept S G

M5 East 23rd Strost, Hu'n Yerk, N. ¥.

T want the proof (hat “'Dynamic Tension' will help make a new
man of me-—give me a healthy, hugky bedy ond big muscle dbevalop-
ment.  Bemd me rour free book, *'Everlastimg Health and Strength''—
amd full details of your 7-DPAY Trial Offer.

e S R "
’h‘-”ll'l prl.n: or write ml:linlr]
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PATENT

& Co., Chicago, Ill.;:

REGISTERED PATENT LAWYER

INVENTORS
PATENT YOUR IDEAS|

SEND FOR FREE BOOK memmps- I8V,
HOW TO OBTAIN A PATENT ||

Written by s Former Memboer of the Examin- =
ing Corpa [1922-24) of the U.5. Patent Ofice. | —
E{I\I want ta prelit by your ides, you should
e steps to apply for & IJ 5, Patent ak
once. Your frat step is to get this Free Boak. This
interssting illustrated book containe veluable informs-
tion you should have, It tells you fully haw bta obtain a
tent on your idea in the qu:kﬂt way., With this Free
Eﬁ_ you will also receive & *“Record of Inventlon' form an
which you can -nud]}:’ record your idea. Personal and Cone
fidential Service our cass will be reonally handled
Ruglstered Patent Attorney -m in alse & Former
Member of the Examining Corps of the U, 5. Patent Office.
All eommunications confidential

MAIL COUPON TODAY fir FAEE PATENT BOOK and RECORS OF [NVENTION Ferm.

CARL MILLER

REGISTERED PATENT ATTORNEY
FORMER MEMBER EXAMINING CORPS U. 5. PATENT OFFICE
Weolwerth Blda.. 35th Floor, Dept. T1-A, New York Clty
MILLER BUILDING, Dept. T1 W GTOM, D. C.

ma yaur Frea Beok, -'H--: ta Gbtain 8 Patemi.” and yeur
Avrniian™ larm,

—

I Plasss wanad
“Recwrd of 0

NAME

i ADBREBR. i i sl ame ks S e n m s et

L L I T P T I P T T P R T T T T

PATENTS—TRADE MARKS

All eases submitted given personal attention
Form " Ervidence of Conception™ with insdructions
Jor wse and *Hehedule url' arernment
and Altorneys” Fees'' —FREE!

LANCASTER, ALLWINE & ROMMEL

Patent Law Offices
412 Bowen Bldg. Washingten, D. C.

LEARN TO SHOOT STRAIGHT WITH BENJAMIN

«(D:=e9:0

H
For Targoi—Small Game—Camplng=—>Ouarans
tevd—Accurate—Practical<Economical—Sate — Clean
et Ad jusiable Farce—Amaning Maximum Veloos=
it ra, Bolt Action—Hammer Fire
P [ ﬂEJl.l'l:ll:"R!ll.'ﬁtHn with
= g

. B wiredd from deales
specifications and fres Sargets.
o Bt Loubs; Mo.. U. 5 A

Delays are dangerous and may be very
COALlY. My personal eervice assures

ol & copy of my 7I-page
prompt actlon, etrict contidence, and o 3

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION

Listed Patent Lawyer in the latest editions of
of Bankers and Bank-Recommended Attorneys, published by
American Lawyers Annual, Cleveland, Ohio; Bankers
Service Legal Directory, published by Bankers Service Co., Boston, Mags.:
and the Snow-Church Directory Co. Lawyers List, published in New York City.

WATSON E. COLEMAN,

Booklet Free Highest References
Prompiness Assured Best Resuits
Send drawing or model.

the Rand-McNally Directory
Rand-McNally

Victor Building, 724 Ninth Street, M. W.

WASHINGTON, D.cC.
[INVENTORS ;i

facts before applying for patents,  Chur hook, Patent-Sense,
gives those faots; sent free. Trade Marks—Copyrichta,
LACEY & LACEY, Est. 1863, 635 F 51, M. W, Dept. 5, WASHINGTON, D, €,

BUCHSTEIN'S FIBRE LIMB

who derive largest
profits know and E:.d

0. BUCHSTEIN ©
G10—3rd

Walk naiunrall y—with
this light, strong, carrect
fit, COMFORTABLE

oy limb. Braces for all de-

B

Minmeapalis, Minn, formities. Falr terms,
sy ENGINEERING 3%
Earn a De at Home

From A Chartered Institution of Higher Learning
Employers Demand De Men For Key Positions
Dawree Courssy s KXNGINEERING: Elertrisd, Civil, Mechaniral Divafying, Arakl-
[Hesel. Aeremantics], Madio. Birweturad, Mining, Irntlmse

teetirnl. Amiomotive, Hism

trial, Highway. Petrodeam, Murine, Tt ratlon, Alr Cosdie g, Cham
At Hl'l!-ﬂﬂhll - [Pl ‘II:.I;'. Eduratuon e Health: ﬁ-ﬂi.-:in“J;I-"r::-::qL
Payohology; Beeiology; Fhysss; Chemistry; Cispdngy; Pol. Brianre; Thealogy; Lawy
Agriculiure; Husiness Teslni=s: Aconusiing h:..gl.:t.,._ Founded 1908, Chartered,
H: It Graduad = Sherbdan Moad, Chicage

PER ORDER ON
MADE-TO-
MEASURE

¥ Colisgs, 4610-T
MENY $7 PROFIT
T0
Big earnings easy with new super=valuea
ling made-to-measiure suits on liberal

| sure to write name and complete address clearly,

promptly as to 1t patentabill
¥ou prefer to red my booklet Arms, mall

partial payment plan. Show friends hugs
selection of over 150 rich, flne wool
fabries tailored in up-to-the-minute
stylos and take orders, T!!Ed‘:mﬂ:.q for
o and YOUR OWN BUITE FREE na éxtra
onid, No experience needed, Complete lino
actual anmples gent FREE. Write CERTIFIED,
1300 West Harrisom St., Dept. U-14]6, Chicago.

MAKE MONEY AT HOME

RUBBER [ow
MOLDS

Amazing mabber mald-making outdt makes perfect
fAexible molds of plagques, asl rays, book-emls
eie, BMlolds cost from B te 2%¢ each. - Each moid
makiesn hundreds of poveltios and pifia (o sell up o
1.0 apiccel  No experience necessary. ek
and easy, Starf profinble business in your home
sell b REores, Eift shops, fo
sands, I mall.

S0-LO0O WORKS
Deopt. Y-8327 Cincinnati, Ohlo

SUITS
SOITS FREE

A5 EXTRE
Ponus

Pl

In answering an advertisement with a coupon, be

bookiet. OF i1 |

L. F. Randolph,

02-D Victor BIdg.
Washiagton, DG

of charge, your 72

il t : h h ] . i1 nls Pleass send me at onee,

send mo & model oF drawing, or skeich Sead Dy Recard of Inteation” fors | Page bookie: and - Reperd of lavention” form.

aod deseriptlon of your inventlen, sod [(Over :;t.é.'r years expeclence o8 a Reglstered

$b. 1 will make a gearch and report  Patent Attoroey.) i | b T R O S A R L A
A PERSONAL CONFIDENTIAL PATENT SERVICE— cerreereraeann, -
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INVENTIONS WANTED

Practical and useful new inventions, or novel improvements on previously
protected devices, can now be safely marketed without patenting expense,

We have suceessfully helped inventors for over 17 years in selling their unpatented ideas to

manufacturers, with positive safeguards under Federal Court decisions. Send for complete

information about this co—operatively owned assoeiation. Ower 50 invention-minded employees.
References: Dun & Bradstreet, Thomas' Register of American Manufacturers, ete.

CHARTERED INSTITUTE OF AMERICAN INVENTORS

DEPARTMENT 4, BARRISTER EUILDING WASHINGTON, D. C.

RUPTURED?
Get Relief This Proven Way

Why try to worry u.lonﬁ with truaua that gouge your
flesh—press heavily on hips_and spine—enlirge open-
ing—fnil to hold rupture? Tou need the Cluthe, No
leg-strapa or cutting belts, Automatlc adjustable pad
holds at real opening — follows every body move-
ment wlth Inatant Increased support In case of strain,
Cannot slip whether at work or play. Light. Water-
roof. Can be worn in bath. Sond for amazing FHEE
ook,  “Advice To IRuptuered” and detolls of liberal
truthful &0-day trial offer. Alse endorsements f{rom
rateful u=ers in your peighborhood. “’r]lg'.

LUTHE S0OKS, Dept. 21, RBloomfield, New Jersey

EARN AVIATION

IN LOS5 ANGELES » Nation's Aviation Copital

Hign incemass in Loa .'m[!'ln avistlon aotivily has nmured
pomitions for gradustes. Career iraizding o n.1r|
tor sirline pilsting, enclneering. meshanics, d.-nl'l.ln.:
durtion mechuibes gl jhstfumesis.  Tiain 11. H I. "
migst mlernly sqaipged aond sirstegically b [
fully spgeroved by Lhe LU.E l'.'lllrﬂllnllrlll fue Mixki ground :ml. n.r-rlu.m- .
eoufses.  TWeile forr Frew 84 page calalsg. Slale ape.

CALIFORNIA FLYERS

SCHOOL OF AEROMAUTICS DEPT. PM-7

RADIO DIAGRAMS 25¢

Any radio efrouit of regular sels supplied prompily from stock. Well
mntmi ELg = 11 inches lurge. .qpﬁ:gf]. make m(f miwle] number. Send
25e ecoin or stamps, Ask for free “How to Uss Diagrams" book,

SUPREME PUBLICATIONS, 3727 W. 13th St., Chicago, lilincls

‘-I:hn: E:,l..el Leat u“m""mcﬁa Ipen. .ﬁuE [Hﬂul Haﬁﬁlnk lna‘h-hi

o
your et 0 good job. The mmrm In roaspnahls iyl
te:ln under n:nﬂlﬂ:ld. [GEREEL i Y whog wrr.:ﬂup'rn T E’ll-il-
Roo Baisd Sarmi -

board in oor stesm b
elile Fros Fron cutalox wiita

Lsarn how &0 maks Crowns, Tridess, Plakes In ihls
al.rlEhT Lahatatory 11¢||w Prasticsl F-Ln-i'd!

Mashville Auto-Diesel School, Dept. 75 Nashville, Tenn.
Dy, Eve. Ensy torms. Ak for free Catalog 1

easl afffer,
I Y. SCHOM. of WECHANICAL DENTISTRY, 125 W, 31 5., K. 1. &

Prmtmg I-Iobby

Pays Its Own ' Way. Print Your Own
: stationery, movie titles, gree cards, choreh work, Ehr-;
_ d‘ll‘riﬂ Ill Eﬂﬂl“ll ln.rlrrnh  J uslaE r-la B'l:.lurl::_B. H:h‘
et on - L}
B iy A e e ey T "H-37. Mergun, Conn

Get PATENT FACTS

Free Books Answer Questions—
Tell How to Get Protection

Your idens may be worth

money ! Get foets firet and save

time and money. Competent
advice on patent procedure is esscn-
tinl to good results. Our 66 years' ex-
perience enables ua to explain every-
thing vou need to know about pro-
teeting and commercializing your
idea. Prompt, eonfidential servies
and results. Moil coupon foday for
Jrea patent booklets and Special
“"Certification of Invention' form
{covers first important step).
————

C. A. SNOW & CO.

Registered Patent Attarneys Since 1875
| 117 SNOW BLDG., WASH., D. C.

Flease send me the free books and form
muntioned without cost or obligation.,

PATENTED OR
UNPATENTED

INVENTORS

G751 1 A

ADDRESS .o, S = “—MAIL THIS

e | COUPON FOR
I ] FREE BOOKS
You Can

Trained Artists are capable of
earning $30, $50, $75 a week!

Mow is the time to prepare ﬂu a pleasant, profitahls
Art carecr. Our proven, practical methad propares

¥ou stop by step &f home in your spare Eime,

MERCIAL ART, ILLUSTRATING, CARTOONING all m

ONE complete course. Mail coupan for FREE

Hart for Pleasure & Profit’', Explains our course o

training and opportunities in Art. 2 ART OU
with coarse.

o Pl -
BOD i
TFITS

FREE BOOK gives details!

Wus’ﬁ.}nghm School of Art, Studic 127T

1115—15th 5t., M.W., Washingten, D.C.

1
|
|
|
i

Always write your name ond full a
answerlng advertisements.

ddress clea rlr vhen

BROOKLYN YMCA TRADE SCHOOL

Trade Courses, including De- 10 Avintion Mechanie 0 Welding ATL
fanse trades offered. Also two- 10 Machinist 0 Tool amd DMe Making

Architectiiral Draft

COUPON

yearday Pre-Engineering courses, | 0 Mochnnical Pre-Enginearine 1117 Bedford Ave., Dept. PLAL
Full Shep Foul p § O Diesel Englnes O Ol BUrner  progklyn, New York Cliy, ¥, Y,
u ap Lguipment. 3 O Tesel Pre-Engineering
Unexeelled Instruction. 3 © Mechanieal Drafting i

Fireproof Dormitories. .E %E::A‘;rm'?ﬁ:t" O Talking Fictures AL ey T e -

ng-]‘aﬂﬂhnn ':’l‘lil.f-l your |I- 0 Television and Ftu.d11-u Machanie Addrest ... S ——
on coupon to receive |0 3 nE

free literature, 10 Armature Windlng O Eleetriesl e s

JULY, 1941



BEST

WANT AD

Advertisements in this section, 35 cents per word, each insertion, minimum 10 words, payable in advance
Ta be inserted under proper classification in August issue, copy should be in our office June Bth
Augu:l isswe on snle July 1st
Fopular Mechanics Magazine, 200 East Ontario Street, Chicago, Illinois

Popular Mechanics Magazine, Chicage, Il

Deer Mr. Johnson: We have been moking rather consistent use
of the classified advertising columns of Popular Mechanics Mogazine
far the post several years. It is a pleasure ta inform you that Popu-
lar Mechanics Magazine not only produces the best results of any
advertising medium we hove uied for eur current eopy, but that
we know in odvance of each insertion appreximately the exoct
number of inquiries we are golng to receive. We have made use
ef a number of publications in sur classified advertising and are

YOULL PROFIT

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

make and save money.

{Original leiter on
file In our office)

hoppy to state that the inquiries received from Popular Mechanics
Magazine are not enly mare desiroble thon those received from any
ather comparable media, but they cost us less than half as much.

Very cordially yours,
HOW TO SELL.

AUTOMOBILES—MIDGET CARS

AMATEUR Ruacers; conovert your model
A Fnrd efzily, Inexpensively, into jnllopr
ar {pstest hugg in town, Full sasy
im{m:ttnns £1.00 enny Hiltz, 209 Or-
chard Drive, Kenmore, Mew York.
BOLINE Saving devies 5lc.  Ford
1928-1041. Chevrolet 1032-1841. Walert,
3420 M. 10th 5t Milwaukee, Wis.

KUN'S Filth editlon Aulomobiie Raciog
Book. Tells how to bulld dirt track bodies,
frames, engiiies. Records, supetrchargers,
rules, formuln, plans. stock conversions,
roadster racing, [ast Fords, 81.00 pastipaid;
3115 C.OD. Ray Kuns Department 31,
Madisonville, Cincinnatl, Ohio

CHANGE Automobile mator
pcompressor. Instructions 51040
Bhiriey. Pontinc Mich

MIDGETS! Latest lists 50 used ml:-tora
piced $4.00 up (alse midgets, F‘Tr-‘]"'
pbalog kits, plans, supplies—Id Eﬂl'l:ID!

Miﬂﬂtm Box 543-H, Zanesville, Ohio.
PRQFE&EIDN&L Midget rmoers. T'MJr

pasaenger roadsters. Midget motorcycles,

motorseooters. Guarnnteed motors, wheels

EEIH, plans. Now handbook :'nmlua—lz.':
Ilostratlons, plans—20c. Midwest, Box

1850-CM, Chicago.

AUTOMOBILE Euur:mhrtmtrs §3, Guar-

inta  ale
Tuck, T2

mritesd mt!ea.lu ineresae 107 power 10%.
University of Detiralt lL-lt Any car: glve
moke. vear. Wreneh installs 13 minubes,

John Hanlev, Munufacturer, 5718 Loralne,
Detrodt. Mich.

INCREASE The horsepower of your Ford
VA from B3 to 138 hp, without superchorg-
Ing. Bend %1.00 for detalled. simple in-
struyctions, Power Associates, P.O, Box
BOI-A. Wilmingion, Delawars.

BUILD This powerful, inexpensive su-
percharger for anvy automobile. Adds up
te 8 harsepawer, Coniplete plans 35e coins,
Bax 43, East Ban Dirgo. Californla.

FORD ©Owners and mechanics—learn
how to make vour old brakes wark like hy-
draulics. Stop chatter, ®roans. Costs leas

CHEVROLET Frant hinge posts, fit

coupes, conches, sedans. Made of selected
Lol |!L fir. Priced ench, posipmid: 1925—
53, 190083 H{I 1990—£3 50 1931, 1833
1033, 1904—84 15, Mardwoed, S0c additbens
Rl Etitt‘ hand Wﬂ.ﬂ[éﬂ. Fit guarnnteed,
Fransen Equipment Co.. 2300 N. W. Thur-
man. Fortland, Ore.

SENSATIONAL Night gleaming skeleton
head 25c. James Chyna, 3521 Bouth Her-
mitage Ave.,, Chicogo.

AUTO TRAILERS

MOTORCYCOLE, Parts, acoessories, Most
complete stock. MNew and used. We spe-
cimlize on mutl orders. Whatl do vou need?
35 page catalog 10c. Whitman Matorevels
& Supply Co., 405-9 Batthiwest Blvd.. Han-
sna Clty. Ma.

MOTORCYCLISTS! One measly dime
brings an {llustrated catalog with aetunl
photographs of mew line of accessories
and riding equipment. Your name placed
on  permanent maillng list. Chromigm
lated Englinh alvle handiebar "'LP n:u'
Ts.t-:- Hnarleys §1.50 per puir. Sparis Unlim
fted, Eimhurst, Tiloes.

READY Now—Plons for nine new Jim
Dandy Traflers including aix modern house
trailers, Cntnlog 10ce. Also new edition of
Tratler Builders Manual and catalog of
BAFLA. fupplies and equipment. Price 20,
Bath 3&c postpaid,  Traller Supsly Co.,
6120-4 Fulion 5i,, Wauksad, Wis,

MOTORCYCLES, BICYCLES, MOTOR-
SCOOTERE AND BUPPLIES

NEW 123 H, P‘ EI.IJD“.I.“I.'E e:l.l;lu.rs !-JE A5,
Seoolers complele $45.00. Clear-Vue Co.,
Davton. Ohio.

ALLOY Pistons 3. 00—Harley, Indiamn,
Henderson. Excelsior. Cleveland. Cylinder
grinding, rines, bearings. Easkels. chains,
sprockets. helmets, soggles, accessories,
purts new and used for feas  Catalogte
gnd wings pin 10c. Ballak. 811 N, #th,
St Louts, Ma,

BUY A Heon Motorscooter equipped wn.h
au[}rr- ower engine, fluld eloteh?! Clml
est mechanically, Lite riture dtmx
Keen Manulacturing Co., Madison, Wis,

20 ELIGHTLY Used motor scooters, lat-
st models. formerly sold for $115 00 and
wn, While they last 865 00 each, Write or
“rlﬂ!‘ for free catalomue and informatlon to-

Gem Vending Co,. 808 Penn Ave.,
"-'.-:]tmshurl: Ponna.

HUILD Power scooters, mideet cars. We
supply tires. wheels, moters, Lowest
prices. Send 1te for plans, =te, Bulld-TUr-
Own Dovices, Dept, T-4, 53168 North Park-
side. Ohicago,

BUILD Comet motorscedier now! Sim-
1¥  designed.  sturdiest Rris Avallable.
it $£26 05 Also supply wheels, tires. mo-
tors. Ldterature, drawing 15c. Comet Cys
cle Compuny, Box 3032, Madison, Wis.

MOTORCYCLISTS. We ean &ave ¥aou
maney on parls and nccessories,  Haorgnin
liats and decal free. Illustraled Henderzon

than 35 hill, Free detills, Super Hrake L

Flonter Corp.. 4022-P Lake St.. Chicago. 'J;,‘:;D“:":- Triangle, 1111 Washington, Chi-

AUTO BUPPLIES—EQUIPMENT BUILD  Sensaticnal,  elutch-operated,

rra-g&gsr.wngtni gp?duﬁer!h anm Inv:u.-lI kit

FREE Bargain cntnlogue autg supplies, 1665, Fork 8205, ALK Ime for plnns,

tires, Lube:..rstunts GI.EE.BL". shap, :F::l.;'\.'lm.- literature. Zipscodt, 3623-K North Tray,

station eguipment dealers only, American, | Thitigo,

1211 Bedford Ave,. Brockyn, N, ¥, HETIDRSC‘DQTEEEl Four models.

BARGAINE—Welders, compressors, bat-
tery chargers, ¢ar washers. Liberal trial,
terms,  Write  Hobflt Equipment, Dox
E-'i'l.ﬂ, Troy, Ohio,

for
home copstruction.  Bullding kits $16.00
fip. Complete plans, A%, Clrcplnes free,
EELjpp-s Midgets, Box S3-MH, Zanesville,
Lil

PLATING Outfits for auto parts, Con-
neclt to & battery. No tanks osed. Free
particulars and preofs. Gunmetal Coo,
Ave. J. Deeatur. TIL

28A

MOTORSCOOTERS, Midget ears! Eas-
il¥ bulll. Compleie nions and literature
ol wheela, tires. molors. transmissions,
ele,, 10c. Honsakers, Masontown, Penna.

MOTORCYOLES. Heconditioned. Nu
nsed, parts and accessories.  All
Large stock,  Borgmins, Iflostrate ma
loz, 15¢, Indian Motcrevcle Sales,
City, Mo

AVIATION

WORLD'S Lowest priced, safe, a.l.m]unm
Blue prints, propoliers, all t Bup-
plies. Ilustroted l'll:crnl.l:lr\: A rr:nn'l ma-=
tor converslon sets, diagram with instrue-
tions, 2%c.  Omiginal designers, Standard
Acrocralt, Pt orth, Texns.

AIRMINDED Young men lnterested o
teatning for entering the well-pald fleld of
aviation as approntices, Write immediate-

epclosing stamp.  Meehanix Universal
Avigtlon Serviee, Dopt. 116, Baolleville,
Michignmn,

PILOTS" Examinations| Hultlpl:e GTIIIJI“..
private $1.00. commercinl §1 .50, =
chanics' §1.00, Author, fllght, Irl:lund. in-
strietor.  Question-Alr System, 208 Enst
Fdth. Austin, Texas,

AIRFLANES, Motors, crackups. Localed
evprywhers, Complete catalogue 26c. Uned
Ajreraft Directory, Athens, Ohia.

AVIATION Wants more Lincaln tralned
men for positlons &s alrline mechanies,
peronautical enginesrs, alrplane [actory
mechanics, commercial pilots, This Lin-
coln Government Approved School of Av-
iatlon mlacing eraduates in fine bix pay
positions. Owoportunitle [of MARLY MOPd.
Courses from 6 weeks bo 2 vears prepares
for immediate epmplovment. Reasonable
rates. Write today for information Lin-
caln Aeronautical Institute (Toc.b. 2008
L Aircraft Building. Lincoln. Mebraska,

POPULAR MECHANICS



AIR CONDITIONING AND HEATING

BAVE HM—HW on nuit cwhu for
stores, cafes. affices, h win-
dow or partable
slreg—guaranteed periormance.

full detalls! Western Mig. Co., Depl
CP-T, Kenrnie¥, Nebrmaka,

LIMITED Quantity 2M4° two IPEHI
d!i'm l.'lHJ.'l.'h. ndjiestable foor pedes

B.g., 115v. air elrculator !i.n.a
Jclnnsth Electrle Company,
Weus 18 Street, New York,

RADIANT H-cnhnr-:ﬂnrﬁt develop-

mgﬁb, no mﬁdam or registers, mpl?hle
to homes, & ﬂﬁlw ate, eT ITee
— 44 LIiEiratad” thennieal  pustietin

dul n nnd. construction. 10c in
yers Company, 1609 Clark
Bu:] ng ]'-'I.ll.s'huri} Pennm.

CE Blowers—$12.50 wup: attic
blowers, coaling blowers and air condition-
ing blowe sizes, OQuarantesd. Write
for litersture. Reynolds Mig, Co., Grand
Hapids, Mich.

W'll"ﬂ-'

BATTERIES, GENERATORSE, ETC,

BUILD Wind driven lirht- plant for farm
or lake cabin, Comple lans and catalog
10, LeJay HBnuIB:M.IrIn.: #4T LedJay
Bullding, Minneapolis, Minn.

ENUINE Edison utnrnn batteries for
lghting, E&I‘!‘l‘ systems, Constructed like
l. wnl.-vh t ns rugged ns our battleshins,

Fifteen year ife
Lm:r unmndl.unnil ‘notarized guArantees,
Wonderful ns fn light plants. Low
prices. Pree {lustrated literature, “'Bee-
Jay"” Battery wm 82 Sterling Avenue,
XYonkers. New York

~EDisoN LLEethu storago batteries for

Heht and power. Eliminate acid batiery

disenses, Long ruu.rl.nuro. All kinds re-

built generating plan

cellaneous articles at

teresting Literature. T. Hawley Bmith
roton Falls, H. Y.

ELECTRICAL SUPPLIES=EQUIFMENT

ELECTRIO Motor belrl 'nmhes‘
capacitor replacements. ame plate
data_for ces to Elu:l.'r[r:u l::enter Box
61, Oak-Fark Station, Flint. Mich.

FREE IHI ﬂnta.lul 1000 elecirienl bar-
gl Manulacfuring, 847 LeJay
uu:u H.lh.ﬁt-l'pulla Minm.

ELECTRIC Pencil: W‘ri.ln nnnnm nll
metals. $1L.00 _ postpal Bever i
4515-H Cottage Grove, 'GIII_'H.-E..

FLUORESCENT Fixtures, wired and un-
"l'lr:d all sizes. American Reflector &
Lightlng Co., 628 West Jackson, Chicago.

BUILD Your own machine L=, Egulp
your shop at Big savings. We furnlsh cast-
ings. materinls. blue m-inul !'m- mil]ln:
machineg, shapsr I:-.nd “ !
metal and rllﬂll Il:ll:
for pew 1941, HTg-;.Fu Ilusmmd catalos.
Lewizs Machine M-T, Box
116, Station A. Laos M:I.ull!s

TDRILL Grl.mllnl: lt.tlehm!nt. price

£6.85, usad wlth benezh Et "Eu,“%ﬁ?éf
& ' N

LONHEPOW'ER Attachment econverts
any hand lawnmower Into complete pawer
lawnmower, Agents wanted. Lonmopower,
4000 Lake Street, Chicago,

T MACHINISTS Tool ehesis

al bargain
f:lm E:l:l:u'l-nr free. Cepuder, 3602
Berwyn, Il

WE Buy tumpleu‘ plrnts, lathes, shap-
mchines, drills, pr

erd, mi ERASE, MO-
tors. otc. t#lnbnrr AMachinory Company,
1132 Lake Street, Chicago, INinols,

13" x3" WILLARD Lathe with gap. No.
2 Pratt & Whitney hand milling machine.
four step cane drive, Write lor full par-
ticulars, Oincinnetl Machinery & Sup!
gam-:w 217 E. Becond St.. CGloclnna
L,

ENGINES, MOTORS, DYNAMOS

BARGAIN  Pricelist.  Motors, !nna.
m'lnd:r: drﬂl. home workshop toals: flu

escent flxm Muiloeder Etectric. T13 8,
Drnrburn chtmn

MASTER'S Free offer. Fuel can, straln-
or funnmel preserver cushion, shearing
pins, starting cords, tube grease, all given

Iree with each rebuilt motor pu
this month, 200 outboard bargalns, All
makes. Any size, Guaranteed. 5c brings

listings and information. Hoat design
book 10c. Chicago’s higmest dealer. Mas-
ters & Son, 213 W. Chicago Ave,, GQEE:

BUILD A boat by the Weleh Bystem, It's
inexpensive: interesting and profitable.
Everything for Ihll.[dinw equipping or re-
palring boatz, Tee Welch Ready Cub Paris,
Bend 10¢ for catalog showing boats of many
types: boat hardware: propellers; marine
paints: boat fnishing materials and ma=-
rine motors. Welch Boat Company, Sta-
Eiom K-1. Milwaukee, Wisconain

THOAT Blueprints and full size cut-to-
shape paAper patterns. $3.75 up.  Latest
du.lu:ns. all tyoe pleasure boats, 8-38 [t
Illusr,mtm:l "Build & Boat' catalog, loe.
{Book “How o Bulld Boats,'' $1.00; ma=
rine hardware catalos, 10e) Cleveland
Boat Bluepring Cao., Ertntlnn A-66, Clove-
lnnd. Ohig.

OUTBEOARDS — Bave 13, CGood

used
Elru all makes and models. Bargains re-
uilt mogors, Crandall Hicks Co,, 959
Commonwealth, Boston, Mass
BOAT D!'Mi'.nﬂll. [T DJ
sionals, Complete course
Westlawn, Hml'-'ille H. J

BFORTING GOODS, GUNS, FISHING
TACKLE ARCHERY, THAPPING

paid profes-
mall. Catalog.

OTORS, 15 H.P General  Eleatric,
ete. $3.50. Guarante Special 173 H.P.
La sizes. List mc. A, . Motors, 3008
B.‘lm“;'r, P‘h:llnﬂrlphl.u. Penna,

ELECTRI i B hp.,
Euﬁ I[H 1'.1 h.fu alni:la phnju.
5 B rd l:rul.uth. Minn,

[F] HDR.&H 3450 Bpeed, repulsion induc-
tlon=nlternating molors |Ta;  eqgui d
with 6 ft. ball bearing flexible shart
Butler Electric. 1885 Milwaukes, Ghiuw._

BARGAINS — Weldera, ealectroplating.

motor  generators.  guaranteed,
m. Write Hobarts, Box M-T14, Troy,
MOTOR Windin d.ttu. s:l.ecl‘..'lnn bLﬂlle
nnd thrmﬁl 1.0, Mater D
Baox Ta3l nsas_City, Missouri,
BMALL Eleciric motors with flexible
shafts $3.25. MecConnell, P.O. Bax 85,
Racine Wis.

','g HORSE, 110 11'01
Rebullt, guarantee
Wilmot Auto Eunnu'

E.........

innu.c:m mntlm's.
other sizes
L Paul Ave.,

pressors  Blaxliy S6.00; 3x3
:l"|',|]l:|. 5' :|;.'a §8.00; eleceric drills 15 1o
$5.95, Free faolder, National. 10156 8.
State, Chicago,

WELDING—R0LDERING—FLATING

H‘.EL"I‘I‘JHATIG E'latu- l-ul.d!r. self-clean-
Ing and fu pply and heat.
Hend B0 cents for In'ur nunu can d
Wayne Chemical Products Co., H
land, I t. Mich.

75-200 AMPERE Welders from old
erators. Compleie plams 350 Pln.ma
single and dual welder connections. LeJay
Hnnufluu!'!nr 347 LeJay Buollding, Min-

nenpalis, Minm.

ARG Wr]dﬂn. Bulld farm wn%m

with used materials, Blue :!

Harry Laschke, Towa Oity,

BAROGAINS, Dﬂmmtmm arc welders,
gasoline and electrie drive. Build your own
?nruh].e save $500. Liberal al, oosy
erma, WEile Enhut Welder Exchange,
Box M-T12, Troy, O

E‘LMHU-P‘LATER Fﬁr labaratary, ahap,
beginner. Choate Manufacturing Com-
pany. 3464 M, Prineipia_Cineinnati, Ohio,

D, Arc-welder. bulld it yourseli from
automobile generators,  wehicle  motors,
lght plant generators. Plans 5100 each.,
Welders Club, AB-3433 M-Mart. Chicago,
For sale: Vehicle motors, welding supplies,

A0, Welders. plans, material. Free lit-
erature. Holgerson's Service, Centon, Eas,

MACHINERY, TOOLS AND SUFPFLIES

TOOL Bit models for un%m llthl: uper-
ntors (rough, Onish, cubs

erations, etc.) Big help an 1.1.111.11 um
rnr h-el:mmam Instructors fore Made
of 3" sguare cold tul'l.nd. l.ueel—lﬂ " long,
l.‘rdmpclcl eusy io
only in complete set of 15 Tor §$4.85,
S1.00 to Master Models, 6903
Hl.twa.ukl:e. Wisconsin. Balance

Parcel Post pald,

JULY, 1941

10 KEVA 110V, AC, generalors 5135007
other sizes. Motors, converters. State your
needs, Queen City Electrie, §LP South
Califarnia. Chichgo.

BOATS, OUTBOARD MOTORS, ETC.

:BDII'..D Tour own bont with knock-dow'n
fra Easy to put tum.-t.her. Bave 2/3
h1.|l.ldzr'l :mt_

HBroaks

't ta log—2|
B -
Hll!l'l

PM, Saginnw,
“HAYARS, Cutboards, mwmmb duck
boats Weldweod Ready-cut Kits atalog

F, Cre-Cralt Boats, Millburn, New JJermsey,
GENUINE New Evinrude and EIto out-
board motors now a5 low s $20.80 (plus
II'I:IIﬂ transpertation charge ) Down pay-
aa low aa iﬂ-{lﬂ Fifteen advanced

! r-—all frees
ﬁﬁ"fuﬂfngnmms . B7in St Milwaukes,
Wis,

MARINE Converslon ts for all muto
engines. Buy hers nndp::ve. Conversion
Farts Co., Adams Street, Doston,

M:RD-MrJ:I:m‘j‘-Etﬂh:‘r mMAring conver=
slons. Catalog 10c. Lehman Engineering
Company, Deot. D, Newark B J.

Type electrie  outboard motor

Irul.l:IB from nuto generntor. Uses car bats
Complete plans 10, LeJay Manu-
:-cu.:rinr. El‘r LaJay Bullding, Minneap-
olis, Minn,

TEN Plywood mt. plans 508, Free cat-
alog boatbuil liding plans. The Rudder. 13
Murray Strect, New York.

MA FPower—Ensily coovert any
Ford I:I]ﬂttl:'r fdd:rrlh'lﬁlltil: and lmllnt:rﬂw!th
Dﬂ: ris mn

“gﬁn“ Gemithaon, 044 Lawrence St
Philndelp

CATOH Fizsh with Paul Eunﬁ_au l]-a.l.l!.u-,
made in 10000-1ake Minnesota
plﬂ:ﬂ plastic, steel, l::r!hllnld. all prr:vcl-il-ﬂli
made, “'Flaating Weaver,”" super-fast
wobble-diver 60c; “Flasheye Woeodless, '
wanderful new spoon 5o “Silver Shimer,"
um:t]lnll; 1ifellke, surface oF under-water
B : “Transparent Dodger,” (mitates
nrlnried minnow 86c; baby sizes for Ay
flah Faul Bunyan Baits break records,
Your dealer or sent direct. ‘i'l’l.nt ﬂ.l.l.;ﬁ[
Testimonials? Euuym
108 Woshington Ave., Morth 'H.Lnnumlu
T THEY Dan't alip. “II.'I-'Fnlt'lL“ CIPLDI ang
bein v.domtd maore and more by revolver
shmten roughout the natlon. All cus-
lom features and advantages, satisfaction
aranteed, or money refunded.  Only
1,75 per pair, Write for [ree tnldf.
Mershon Company, Ine, Olendale, Call-
Loearn their

fornia, Dept. A.
hey feed, Great

BIG Bass feed at night.
habits, where and how

H bepaaic et
d Manufacturing Co.,

sport awalting Inatruction
free. Write Sealan
Street North, St Petersburg,

?-E-Ith
Florid

H Wurm&—{ur les)—160 l'ur
§1.00; BO0—83.00:  1000—85.25 postpal
Shi ped pmmn[[_\l' Hughes Worm R-a.l'.l(:ll
Bavannah, Tenn.
ENJOY Protection {rom mosquitoes,
e, bees, 'l‘ul.'rlh:: pipehals 'bﬂhhtn-!t
mutmt renching below shoulders §1.50
to collnr $1.25, In tarlatanetis §1.00, mines
plpehole  Bhe. Litut twa rt b1:l.r.urﬂr
net 51,60 n-u:tgllld
North Tenth Strest Fhi!ldelﬁ'lil f'e'u:nl.
“TMFROVE The stock and stop the shock.
“White Line’’ Tecoll absorbers §1.50. Write
for fres cntal Merzshon cnmpam' Ine.,
Glendale, Cali ormia. Dept. A
TGOLF Clubs, FPive club ma.tl:h!d BEL
£2.50. Lineoln Burplus, 230 Stephenson,
Froopert. 1L

BARODAINS! 0Oun catalog 5c,
catalog Bc, camern catnlog 10c
catalog Se. mednl-nward cotalog Jﬂr. Fnll:
?tut:l'i sc. Warshal's, First-hadisen-

cattle

BEKD For free illustrated catalog of
Lawrence leather belts, holsters, gun cases
and other sporting equipment. George
Lawrence Company, Portland, Oregon.

THE IDEAL way to keep out nolse, dirt
and infection 13 to use “'Ideal™ Ear Btl:l'Fll-
ﬁu 25¢ por palr. Write for free catal

eTEhon Gnmpl:ﬂ)‘ Ing,, Glendale, Ca
fornin. . AL

ARCHERY i L: Catalogue free,
Mid-West ﬁrﬂﬂ;—i‘% A Enst Thth, Chi-
CRED.

COLTS, Ta t tals, holsters, p-ul
goods, et cff'ﬁu”s'h. Wincholt Go., Box
05, Wordbine, Penna,

COMPLETE Camping, hunting eauip-
ment. Used guns. Catalog, Btamp. Howo
Fur Company, Coopers Mills. Maine.

BOW And arrow kits: Por making lem-
onwood bow—six arrows §1. 'IB Pwtu-uu e
Construction book 306 talogue free.
Archery, 617 South State, ﬂ:h:mu

:I.'lsh:lrlr

20A



FIELD} GLASSES, TELESCOFES AND
MICROSCOPES

ASTRONOMICAL Telescopes, binoculars,
cameras, microecopes: bought. sold, re-
prired, Send i0e for list of Instruments
fwmi?vred_ Rasmussen. Box 294, Amsterdam,

LENSES, Fnl.ﬂtrn. readecs,  Opileal
uality, to 412" diameter. Minor Imper-
4 for §1.00, 23-lens assortment:
enlargers, spotlights, telescopes, 8500
Roas-i6 West Broadway, New York City.

TELESCOFES, Microscopes, binoculars;
bargain catalog fres, Brownscope Co., 5
West 27th Btreet. New York.

ANTIQUES, RELICS, INDIAN GOODS,
CURIDS

2 GENUTINE Indian gravebeads, many

FARM MACHINERY AND EUFPLIES

GARDEN And small farm tractors. % to
8 orchoRar. 1000, 200, 1. o it
FM7, Galesturg, Kansas, B

FARMS—FARM LANDE—REAL EESTATE

ARKANBAS—Write Ware, Oreenwood,
Arkansas, before you buy lend_nnywhere.
" BEE The H.I.zhLu.nd-u of Louisinna, Cholce
cut-over land selling at lew prices on lib-
eral terms. Descriptive boo
uest. Long-Bell Farm Land Corph.,
078 R, A Long Bldg., Kansas Oity, Mo,
$800 SECURES R:lvemd.e T.rl.t{:l mnnlns
crap farm, 13 acres; maple shaded T-room
dwelling, cluh’lnﬂr available, garage
aultry : only $1400; page 51 cata
fﬁn bargains many states, malled free

types §1.00. Smith, 317 - 48 Streek Sacra- Strout Reslty 235-F dth Ave, New York
mento, -
FIPTY I“d’m Mmhmﬂ" 81.50. Hared | apmnesatn, HWE::EMMH :{-ahg:znnj
J. White St FPaul, Atk Morth Dakota., Dependable crops, favor-
12 BEAUTIFUL Perfect prehistoric ar- | pble ellmate. Write for literatice and
rowheads 51,00, Lear Howell, Glenwood, lsts dmrﬂidz‘l: typleal farms for sale.
Arkanuas, Epeclly & g Haw, 115 Northern
GLASS, Books, minerals, curios, cata- | Pacific Ry.. 5t ul, Minn.
log 5e. Juones Antigoes, Northbranch, 40 AORES. Mear Wh“u Rlver, unim-
Hansas. m\l:d pouiltry land. £160, 35 down, 5
SWORDS, Pistals, daggers, armor list thiv. Free list and lborsture. Hub-
#&w ‘!'mk rt Abels. BS0A Lexington Awe., ba.rd_ 16 Grossman Bldg., Eansas CUty,
o]
INDIAN Relics, colns, bills, gems, orys- MERIFIEEI Stock farm—A400 ncres,
tals. curles, Eeth. Ilustrated catalog 5e. | Carroll County, Arkenses. Enrl Raines,
100 anclent li:;wh:ldﬂ. 83100, M. Daniel, Fort W!:n!ltt New Mexico.

Haot ggrl
C‘l&'[ UILLA'S Indinn Craft Museam.
iwork of all Indian tribes, Jamaica,

IHDIAI! Relies, beadwork. colns, curios,
minerals, old glass. Catalog Ge. Indian
Mustum, Osborne. Hansas,

TAXIDEEMY

RUOS—0rizzly, polar. black or brown
benr, Hger, mountain lon. bobeat, covote,
leopard, game heads—Deer, elk, sheep,
antelope, moose. Hundreds of cholee spee-
imens at unusually low prices. Sent on ap-
proval to reliable persons anywhere, Write
today for selection and price list, Jopes
Bros., 1040 Broadway, Denver, Colo.

OGS, FETS, BIRDS

FIEEGHE—QulHtr homers, tumblers,
fantails, Bargalns! Right now! Morris
Farm, Batavin, Ill.

BEAUTIFUL Pure white police doga.
Ansonin Kennels, Mose, N, Dak.

PUOPPIES, All kinds: Iree details!
14 photos recognized breeds 25c.
Hennels, Chazy, M, ¥,

TREES, SHEUBS, FLANTE, HERES

COLORADND Blue Spruce trees. 2 year
old. extra strong, 235 prepaid for §1.00
Rocky Mountain Evergreen Co., Dept
Ald, Evergreen, Colorada.

PFOULTREY AND FARM SUPFLIES

HAMBURGS, Andalusians, Javas, Bilver
Leghorns, 15 eges $1.00. Emplre, Corons,
Hew Mexico,

MAKE Money ralsing brotlers. ‘With
Brower's Batt Brooders, plus good
chicks, you can start selling broilers prof-
itably in 8 to 10 weeks, Complete broiler
lants s a8 $27.65. frelght pald.
mall down payment, cpsy terms, Pres—

Boak
Roval

Brower's 100 page catalog explaining broil-
er hnslnrl_l:-il. rower Mig. Co., Box H-61,
uinev. TIL

MAKE Maoney with poultry, Bmall in-
vestment. Daily Income. Leirn how obl-
vra succeed, America’s lending poul-
try magazine, Five years $1.00 six months
ch. Poultry Tribune, Dept. E-T0, Mount

DEPENDA.BLE Chicks. £3 85 per
dred op, Twenty breeds, Gldul Illtlmdl.
U5 approved hatchery, known for falr
dealing.  Chestnut  Hatchery., Box 40,
l’.‘:h:n'lhl.ai Tilinois.

C'.ﬁHNE"h' C-'-.:I',s chick mta Barred, Buff,
Reds, While Wrandattes,

l.ll'l' ﬂ pdn tons  $6.50—1007  cockerels
“lﬂ‘.: pulle t'.l G5: Big English White
hormes $6.50—100; pullets Ill 95' cock-

'I!I'l.‘ $2.45, ch! ml:cd Light
mixed 54.95. }r " Prompt
shipment. Ci.mur ntt.'hrrr, u:l: 36, Shel-
byville. Indinna,

S0A

Lands. Forty gcres $100,
Basy J;nrm:nt: R, W. Brewarl, Inverness,

PROFITABLE OCCUFPATIONS

EARN Money at home Talsing new very
rare and beautiful plants, unlimited de-
maond. big steady Income, pleasant work,
Instruction information and ten different
rare plants §3.50. esla's Cactl Mursery,
Pomona, Callf.

BELL Oiant sugar crystals for dispiny;
curios. *‘Beed' n{ratala and Indt-'rul: ans
for url.n.g Gc. Marble, Z527 W. Ave,
4. Angeles, California.

YOO LL Like reau.'.rer:lnn MIITOTE, tw.bh-
ware, making chipped gloss nameplates,
signs, Write Sprinkle, P'J-I.I'.-:r. 288, Ma-
rion. Tndiana,

GOLD Glamplng, FasciDating, profs-
able, Fres booklet, Home City Speclalties,
Dept, PM11T3, Springfleld, Massachusetis.

§6000 PROM Hall fcrel Orowing gin-
seng. Heed, contract supplied, Fall plant-
ing. Particulars 10e. Associated Crowers,
Dept. 10, 8t. Norbert, Manitoba,

ETUDY And become s llcensed practi-
tioner of the new psychological religious
congeption called *‘Oneness” for health,
happiness and prosperity for sell and oth-
erE, Home study course. Exclusive terri-
tory in your district now open. Be Al
T.0600 word booklet fres, Write "“Oneness
Soclety,” Box 71. Btomcham. Mnss,

BOOK Bargains, free. Hen-
seb, PR, 30 Church, Na'w ofk Oity.

WORLD'S Fair snapshots, Forelgn pa-
villions, Iadustrial exhibits, amusement
area, beautiful showglrls, stage  revues.
15 different $1.00, Formun, 883 Lorimer,
Brookyn, N, ¥,

“ARMY Laove pasteards; B
25¢ dozen. Comicards, Bl
Wis,

MDAZINEE Back :nl.Lmbl,-:t:
Magasine Mort. Fosivn, .

Sc BUYS Bpck dated manlln-::.
losr 10e (refunded) listing books, booklets

hotos. aris studies. cte.  Clcerone's. 863

lest Avenue, New York CIty,

GAMES—ENTERTAINMENT

risge aweetlea;
River Falls,

list 3z,

PLAYS, Operetias. musical comedies,
complete minstrel fArst-parts with song
programs, blackince skits, vaudeville acts.
monologs, dialogs, tations, Juvenile
plays and songs. musical readings. enter-
talnments, make-un . Catalog free.
T, 8, Donlson & Co.. 203 N, Wabash, Dept.
11, Chicama.

MAGIC TRICHS, PUZILES, JOKER
NOVELTIES

GARIJB Trjt:k. pack fres with glgantic
um!? Turner, 4462M Crermantown,
r_mnfu.

BT Out| New 1B41 catalog 500 Ericks.

.'|.:I:I r.ht' Intest magic. Easily learned. You
Amaze-mysiily friends ot once, I.a.'rm,- mE=
sortment. t prices. 100 pages, pro-
fusely [lustrated. Hzm‘l 10e tndn.:pl ¥lie
Do . lan Dwllas, Texas.

EARN :l-:lt:rn-c'.r 0 Ry crowd. Cail namea

of str . bell unspoken guestlons, Pro=-
fessianal murle mind reading, spirit writ-
ETEOT, 341, Ban

im;, ete.. $1, Hend
arding, Call

AE'I‘CIE'HDI'.NI:]- Hew parlor tricks book
;&c. Foster, Box 4209, GCermantown,
n e

FREE! Ten tricks,
bers. Membership 25,
Huntingten Sia. M. ¥,

MAGIC Tricks. apparstus, illusions,
New, exclusive line., Lists 3¢, Mac's Magic
Shop. S06-8B Main. PL. Worth., Texas.

AMAZING New 168 page Mogic catalog
now on the Bress. 25¢ reserves Vour ocopy.
Order g:ru:rs now, Chicago Magle Com-
many, 00 Moson Ave,, Chicngo

WORLD'E Largest professional magic
ghon keeos yau inm touch with latest tricks.
To recelve mailings send 25¢ for 1841 eat-
alog. Holden. X230 W. 42nd Bt.. New Yaork

MAGICIANE' Headguarbors. 218-page

catalog, pocket. parlar. profesalonal trle:lu
Eiﬁ? Eanter's. M-1311 Wa.l.n'ut. Fhiladel-

HOLLYWOOD S ml! Maglcians biut-
tan, catalogue, ost Illusion and free
triek for 2b¢. Magle House of Chatles,
Box B85, Hollywood. California.

COINE—TOHRENE—CURRENCY

io new mems
Bons af Satan,

RAIEE Angorn raobbits, mink, silver [ox,
CAnArles. 'PDE‘II-S.'D.TB. Valuable t 10c.
Grinstead’s, Corrollton, Illinois

WILL You mive us 5% ﬂrﬂt $600 you
make? Afternoons free! Work home,
51,000 month rem\rted {exceptional—Iull-
time), Expect surprise! HNational, Box
1240, San Beruardlnn Calif.

$40.00 WEEHLY, Hndc muwl.:g mush-
roomia [or us, Iresh, on pat=
ent 331883, e !-'I:IB.'I‘I] Hnrm American,
180 Yonhge, Toronbto, Canadn,

ANNOUNCING Wew home stody course
In commereinl baking, Good field. Nearly

depression prool. Common school educa-
tian suffelent. Send for free booklet *Om=
portunities In the Baking Industry™ and
regitirements. MNablonal Baking Instlfute,
1318 mMichigman. Dept. 3431. Ohieaso.

ANGORA Wool rabbits pay, Ameriea’s
fastest growing indunstry, Btart now.
Dakota Rabbitry, Oakes. North Dakota.

BOOKS, FPERIODICALS, PICTURES,
POSTCARDS

BOGOKS! Books! Booksl HNo matter
what ¥ou want in the book Hnoe T can £ill
your crder. If you cannot find the books
you want send 25c in sliver for my book
catalogue today, Lewi Brrant, 3105 In-
diana_Avenue, Thicago, TN,

"GOVERNMENT vs. Banks'—American
money and eredit sinee 1780, Agree or dis-
ggﬁ] but read it Z5c. Bmith, 6551 Jones,

WE Buy Indian and Linceln head pen-
es, and all old money. Bend 100 today
for 1941 catnlogue of prices we pay for all
wanted U. 5. colns. American Rare Coln
Co,, 1088 Transportation Bldg.. Chicago.
UNCOIROULATED 18#0-8 cent. beputiful
Tareign eoin and catalogue 10c. Landon,
E'I-lll'llf-& Lankerghim, MNorth ood,
nlif.

OLD Moner wanted, Will poy fifty dal-
lars for nickel of 1913 with Liberiy head
(no buffalo). We pay cash oremiums for
all rare cains. Bend 4o for large eoin fold-
. May mean much profit to you. Numis-
matie Ca. De 0, Port Warl L,

WILL: Pay 5 each for certain Lincoin
pennies! Indianheads $300; dimes §1,0000
Catalog 10c. PFederal Coin Exchange,
lumbus. Ohio.

INDIAN Cents, elght different, ond list,
15&. Bax 621, Rochester, N. Y.

00 DIFE rm'el omu.u clmssi-
n.cd, 2,00, Hoeppel © Eighth
and Broadway, Los Angglu

TCOMMEMORATIVE  $lis, Calumbin,
Lincaoln, Stane-Mountain, Island
Cleveland: $1.00 each. Large lllustral
aﬁm: 25, Normon Shults, Salt Lake,

GET Pmﬁt and pleasure in collecting old
[T 1ta for S-paEe J]lu.utr&tud
coln cn.l'.:a.l.u You'll hc- delighted with 1
Bend for It now, B Max Mehil, 370 Il'.gh.l
Bullding, Fort Worth. Texas,
ooin establishment in U, 8,
41 years.

POPULAR MECHANICS



ILLUSTRATED Retall
10e¢ (refunded). 3000 guotations. Jomes
Randall, ¥41 South Dearbarm. Chim
BENBATIONAL Ofer
waorth 8$750.00: nickels Ilmw eﬂ.ﬂﬂf
value coin boak published.
36 pages ilustrated with I.(:tl.'lll whoto=
graphs. Special nrtu 10e. American Coins,
Box 3507-A, Cleveland LA
?REII Farelin cnl.h bi.ﬂl'.ﬂ.nh and large
6 pua {llustrated coln e to an
praval service mnlluntu. Elrmd Ec nmt-
E . Tatham OCoinece, Bpringfeld-125,

I HM!‘ Have Jult. I'.hru scarce U. B. colns
ant. Bend ligt. *""Meel me by
William H. Emwurﬂu Waterville,

wou
mail. b
Maine,

STAMP COLLECTING

MINT L0 and 100
ﬂ'ln JE7-T88 I‘.EIL l!-.u.nimlun—lmr 1841,

5S¢,  Costa 1937 four triangles Te,
1ll.l.l'l. aﬁpmﬂ.h clgwin Company, Vine-
EE'!'GH!!LLE!. Nu]d Cumm Man-
chukun, Brunel, Turks Oaicos, British

H-ﬂlﬂll]l:ll].l {Cannibolond). henthim e
'Eith_lnmu]?h Viking, 130-Z Clinton St.,

ﬂ 0 HONG EONO Stamp o
iy buyers. LeDuoe, Salnt P'aburuhur:
ur

ﬂI;IPEEIiﬁL—Mm?nI#ﬂ_L—uHudégermt m—
be to npplicants for best value, at-

t-rl!l-l':'tl? priced approvals.  Continental
Stamn Co.. Dept. B. Bandy Hook. Conn.

AFPFROVAL Bheets. Frederick B. Drl'ur.
401 Finance Bldz.. Fhilndelphia, Penna.

300 DIFFERENT 30c; §00. B0c: 1000,
£1.00: 2,000, §3.00. Fred Onken. B30 Toth
8t Eerl't

E-EN'.D Postage for [ree
price list. Stanley Glbbans,
Row. New Yuu*k

United States
38-F Park

Y Btamp magazine,
weeks, 1be, Etl.mn Journal,
Rich,

ABRTONISHING 100 DMfTerent I'l:l'l:’ﬂlll:l.
el Jlttut:uw approvals., United Btamp
mﬂmiu mf. Ashland, Lexingtonm,

ntucky

thirteen
Ealnmazoo,

POBITIVELY Greateat free offer, Lat-
est Scoit's Internationnl $3.50 stamp al-
bumi—covering entire world. Contains
34,000  Mustrated deseriplive

Beott's 1041 standard $£3.00 ca "Phil-
ately's Encyclopedia”—Both  absolutely
free Lo applieants for forek i

becoming customers! Plymou ept. AD,

Ball, Californin
FREE: 20 Fanmous men. 10 architecture,
to new applicanis for low priced selective
approvals. Monthly bulletine.  Viregll
Stamp Mart 328 Virgll 8L, Oretoa L-
MIFICENT on 10 different
Liberin. Gwn:uus u'rrrsl.md twao-colored
stanmps showing wild-animals, nltl'l'c
aaanes ete. Free perrmuwﬁzﬁ-
I rovil aunl!ﬂ.nta. Btnmp
enmore,

PORTIH]AL 100 Different 25¢ Lo approv-
al applicants, Hermes Stamp Company,
Box 3178, Hem , H. ¥,

STAMPS Wanted b
readers, Your ad In
{'ou some nice orders, ﬂns advertiser sol

Dﬂ' itumpn. Write :rr pm:lt.'h': I,
W, Jolinson, Classifl Advertising
ﬁ.“r Rd-nm HIL 200 But- DOntario 5L,

thousands of our
is space will brin

FREE 20 Difterent Japan and 15 differ-
EI;‘tiﬂhlm with approvals. Excel, Box 1315,

102, Ap-
t 2ird, New

40 PAGE Hobby Manthly, =ampls 10,
*"Collector-Dealer-Trader agazine."” La
Paorte, fnna.

Erm“h‘ Buehml.m ﬂl?a’!u

!l:lll:l DI!'PI:H‘.E:HT r:a:u. E ltﬂ
Monjur, 1542 Waverly, ﬂtminmu hlo,
EU&TEHA.L.IH. Bet free. Feques r.‘ﬁe
als. Hnight, Box 3780, Partland, :nn.

IANGLES, § Latin Ametican nir-
malls, set Oreece L Croda), Albania,
Abyssinin (war stricken), I'uhmf otc., ete,
Everything only 10c to -,Eprm-ﬂ npplicants,
Rev. Benter, Burke,

WAHTEI:‘I. Collections, accumulstions,
Bend :lul:r&ﬂull‘].. Leslie Stamp Company,

BENSATIONAL Combination offer! Big
packet 105 different ineluding Iesland,
Manchukuo, Ecusdor {American flag in
full colors), Dansig: airmails, commemoe-
ratives, triangle stamp, $4 United States:
complete set United Eul‘m tululnuh.: cit=
aloging 20c. Pucket B h Colonl

es, In-
:Iutuuq: Owailar, Elyﬂen'lnd Burma_inew
country} jubiles and coronations, roe
Far Eastern republic cataloging Sie. l!I!as
Mlustrated lists of other bargains. To

cainlog price over $3.001 All for only be to
2 applicants! World-Wide Biamp

pany, nrtment G00-N, Camden,
New Yaork,

TUNITED States on sapproval. Gordon
Davison, Box 568, Manchester, N. H.

FRANCE| Fourteen large 1931-9 com-
memoratives 25e. Approvals?  Dulorl's,
4407 Chateaubriand treal, Canada.

TNFPICKED! 100 U. 5. rovenues on dos-
uments—10e| I".I'ﬁﬂ-ﬁbc} Vanvoorhis,
Hyndman, Pe

300 ALL Diﬂ'mn:. stamps—&trol
pictorials fmm. n-n:unied cauntries— l]n—-
while theoy wﬂ npplicants
l:mlr Offielnl !tnmp epiLri-

ent 7, Faltlawn New Jefsey,

FREE! Complete Canada roral  visib
with approvals, Chester, Box 545-P,
Utiea, H. ¥.

64 DIP‘!'!R_ENT U, 8, incloding coms
mem mt:lm ll.mlﬁ.'l 10, Beldenbera.
Cassopalis, Mich.

50 ?ARIOU-B 10c; thuin-u Elamn
&vﬁn states 253¢, Ajax, Dox 00

ALBANIA 208-2089 (Scarce) Be with np-
rovals, Turner, 3024 Vicksburg, Detroit,
chigan.

FREE! 20 Different mmmmnﬁﬂvﬁ.
Pastage e, Penny approvals that satis(y,
Dovie, Box 41E. Barberton Ohio.

TEN Yugoslav stampa, two dozen printed
Et:uumry 30 cents. Sicocan, 2038 Obear,

Louis.

1841 STAMP Catalogue free. Lists Brit-
lsh North American. United States, for-
eign, free, Goay Stamp, Dept. PM, To-
ranto, Canads.

15e;
fsas

FINE Approvals, freshly mounted, Fast,

personal aer-.rlce Tell me what countries

collect and I will send thelr stamps,

- gﬁut 308 Eait Pourth, Long Beach,
I

arks r.um lete 19¢. Froe 30c
t:I:I.pp-st En Innenpaolis.

81X Dﬂ]m !qr I0e, 300 different
icat. price $8). Only e with
approvals, Tnl‘.ham Stamp Co,, Bpring-
field =10, KIns

GIANT Pﬂ.{:lel 136 all different
Africa, South Americn, South Sea Is

Includes Nicaragua alrmail
scarce unused States catalogi

from
two

FOUR Star approvals! Hothin
them| ‘il’ril.c today, 312 mixed T.
Kessels, Tucson, Arlzona,

“FREE—The Stamp Finder! Bend tndu-
for big new edition. fully Mustrated
nbling you instantly to identify all dl.ﬂcu:lt
stamps! Also fne packet strange,
nating stamps from B-uunll—l:tnmwvinl
Monacs, Patiala, prus, ete,, including
maps, ships, animals and strange scenes.
All fres to approval applicants inclosing
3¢ postage. CGarcelon Stamp Co., Box 500,
Calals, Maine.

200 DIFFERENT 10¢, Big 807% approv-
?v!l&‘! Covert Stamp, 30 Stlate, Rochester,

like
JLU-N

ﬂf:ﬂ?‘ﬁmﬂlwuuﬂzﬂmt zsc;wnrmh
London, 4, Canada,
Ap nrm'n.'l.u that eatisfy. Nell
Box 5441-F, Philadelphis,
T8

WHOLESALE Dﬂlnl 'I:I-T.IJII‘I’. Ilus-
trated. F:unu.:e ¢, Frank's, 4900 Chal-

WHOLESALE H#ulmm: to dealers
for 10c¢ postage, of Lna,

Orossman Stampeo, 102 West 4Ind, New
York,

HOBBIES AND COLLECTIONS

LET'S Bwap mineral specimens. Ex-
change lists. H.I.Ipn Gibbs 1480 W. King,
¥ork, Penna.

PGB'T(‘!AR[! Views 1m different $1.00.
?rmnuh 8100, Hobby Mail 10e
d, Van Etten, N, ¥,

PENNY
Qronbery,
Pen

thb:.'
HOBBYISTS! Swappers! Latest issue
"*Trading Poat"—5c. All hobhies, Alten-

glewood. New Jersey.

tod
triangle and animal stamps; man
cludes fine collection
onles—Charkart, Ja-

85 high wvalues. Total catalog price
st o e T ogh s e
DFD -
pany. Deoartment B0-A. Camden.

11 CIVIL War revenoes. 10c. le and e
nwru"!u included. Cheltenham Stamp
Eu.eltenhum Parna.

TWENTY Different cactus plants Pnuta
Pl.id.. 81. Eulalia Turner, Azusa, Calif,

TWELVE Genuine nnl!l.l—ll 00, Twelve
cameos—§1.50.  Three genuine diamond
cut mrcons $1.76. B. :I'..n'wu. Box 528, Chi-

cago, I
MATCH Book alhum:—mttr.'ll con=
veodent. Tic, §1, §2. Free booklet. Match-

less Album. O.C. P. G. BDI 120, Mow Yaork,

MATCH Huhhr Hull-utl.n sl mmbw:hrp
hlank, stamp. 1. Rocheater, N. Y.

Collections bought. Send to N,
B:mua 3787 Longiellow, trolt.
1000 U, 8, for dime nnd 4c postage, Jem
Btamps, Fort Jefferson, Y.

200 DIFFERENT Eumm I0c_ with fAp-
rovels, Karr Hoss, Rosepine, Lowisianm,

EMOEY Mountain commemorative shest,
largest U. B, stamp issued. and 33 0. 8.
in:tu:u.un cammemoratives, atrmail, rev-
enues, taloms aporoval ap-
!!H-El-ﬂl'-‘l for Se. Gliﬂll-ﬂ Bilamp Company,
Oloucester, Mass.

UNITED Stabes army and navy, len
stamps, complete 10c Lo approval appli-
cants. Brownie Btampshop. Plint. Mich.

BCARCE Dinmond airmail! Wonderfal
E:.:tet 115 differont from strange coun-

ieg. British colonies, Haitl, Taamania,
ictorials. ete, Bo with approvals. Relia-
je, B5 Massau BL.. New Yaork City.

$£1.00 INTRODUCTORY FPacket 3c. Re-
Quality

auest d.nmm'lls. Btamps, Engle-
wond, Colors

THNITED Btltu- stamps on  approval,
Ameriea's lowest selling prices. Stamp

Company. Albany, New York.

EQUTH American—100 different llh—
with approvals. Davis. Silver Lake.
FORBIDDEN! Exotic mystery ﬂ.nmn
banned from use on mall Iin the United
tates) is now included inm our new 1841
bargain packet of more than 100 different
stamps from Mt‘l-'hl-”‘l-‘ﬂ. Georgln, Trans-
caucasia. ete. All for only 5¢ to approval
npplicants,  Cactos Jr. Approvals, Box
1870-B. Tucson. AriEons.

CHINA Famine relief stamps 5o, ap v-
als, Averr Murmn Street. Andovor.

U. B upprn'rn.la Puta
ﬁd wn:-'a. Kaiser 5 EG
ley, Elt. Paul, Minn.

JULY, 1941

FREEI Pony Express sel (fncsimiles).
3c. Hoberts, 406 Bullding, Bay

Qitr Michigan,
FREE! Austria war set. Postage :n:.

Williams, 606 Archer, Bay City, Mig

EICI-IANGE Yﬂ.l.r duhtlﬂite H.Imﬂ
match covers, cte. with collectors every-
where, List, swappers, dime, (Mention
hobby.) Hecretary. Box 1166, Denver., Cola.
UNUSED Book match covers, 100 all
different. £1 00. Free list. Charles Edal-
man, 12110 East 84, Cleveland, Ohie,

CAMERAS, PHOTO SUPPLIES

CAMERAS And supplies. Free [Nustrat-
ed catalog listing everrln.l.ulmnhuburnmn
—still and movie cameras ms, lonses—
nt tremendous savings, Hundreds bar-
gains, new and used. All guarantesd. We
take your old eamera or equipment in
trade. Write now Iln-r your free copy of our

maney-saving huﬁa.

mll:l leitrzr Edltl.l:n:L ru'r cm{rﬂ
hotoRraphie Headgun

Hnr:: 1!991 ﬂ!llil 8, ‘H-uhuh. Dept U-:I.Hﬁ.

Chieaga, I1L

NO More wasted im or unnecessary ex-
Eemt. Take pietures ¥ou can be proud of.
ell to magazines and newspapers. Make

wherev lve. Easy, |
ﬁ IE;Enn:rntud_r mwmﬂﬂl "howt
Free catalog. Universal Pha -apherd,
Dept. 10. 10 est 33 8t :Hew Yark Clty.

REPATRS, Authu'rl.ud Kodnk, Grafes,
Amp-m B & H, gl. Factory :11-

ods, rates, Hebert u.dlm, Hmlrn.
ford, Caonn

HYDROQUINONE. Save by ordering
direct; ounces or bulk. Ametican Chem-
E:.:"mumnu:ma: Company, Burlingame,

CAMERAS, Pralectors. films. Lists free.
(ATt su.mnl! 1l]=.-.:| Box 108, Lefferts,

HBrooklyn, N,
FREGIBIEH B i1t dxb condenser enlarg-
ar, eireylar . ::rrf: Eﬂamc:rl Co.,

Olmsted l"nllu Di‘l.ln

31A



B Says: Astounding buy. exclusive
here, latest Argus C3 wuh coupled rnn::-
finder, synchro flash, B0 mm. F:3.5 lens

anteed. Cﬂ-‘l‘hid.v! r (=T T
Bend for vours auick while luar nre avail-
able. Tl-page Bargaingram Mo, 242 is [ree
and Interesting.  Write for your comy.
Don’'t trade untll you write Bass Camern
Company. Dept. AG. 179 W. Madison Bi.,
Chieamo. Il

SPEED-O-COPY Oroundginss focusing
nttachment for Lelea. Contax, Argus C-
and C-3. nd for lterature. D. Paul
Shull, Dept, PM-T7, 240 So. Union Ave.,
Les Angeles. Californin,

T MAKE Money In photography, Learn
gquickly nt heme. Easy plan. Previous ex-
pETIEnCE unnecessary. Common -
ueation sofcient. Booklet and reguine-

ments {ree. American School of Photogra-
phv, 1316 !.l.'lch.lEn.n. Dwept. 3431, Chichio,

HAVE You a camera’ Bend ten cents
for recent nomber of our big magnzine,
showing how Lo make betper pictures and
earn money. Ameriean Photography, 116
Camera House, Hoston, Moss

ENLARGER 81.50. Enlarges eight times
size af amall negatives, Fully guaranteed.
Paramount BSales Company. 80 Dudley
Strest, Hoston, Mass,

CAMERA neminng Bellows made to
urdﬂer shutters repaired. Bellows made to

fit all standard cameras! United Camears
Co.. Ine.. A-1515 Belmont. Chicago.

PHOTO FINISHING

§160.00 RECEIVED From a £10.00 md
under this hendin Would vou lke ré=-
silts like that? \l?nt.e for amazing proof
and details. F. W. Johnson, Class]
Advertising Manager, Room 3032,
Omntario Bireet, Chieago.

SURPRISE Oift plus tinted. two un-
tinted enlargements or extra reprints with
roll developed printed 35c coln, reprints
Ze. Merit, 3800-45 Ave South, Minneap-
olig, Mimmn.

FILMAILERES, _ Envelopes, l:r:!npdnr
tnnks, u,-»h:u it Enre‘h P'I:mln Bervice,

Hareb,
FREE—Booklet] ~How to Tnke Bcu.:r
Pictures''—Enst to ttl--rd'u!t clip this ad
and send us B trial roll with 26c in coin,
Your booklet. developed hEﬂU‘J‘H B-Ild
elght deckle-edge, dated Ray-tone prl
wﬂ:e er with n_ecoupon mtltltn& i"gu
enlargements will come pastpal
tura mall. Money back guarantes.
Phato Service, Dept. 1-CB, LaCrosse, 15.
TWO Sets of “Dec-'k.l.!d#! 'ﬂdnu with
every roll finished—26c. Very finest qual-
it¥, Deckledge reprints 3¢ each. Brown
Photo Company. 1910-42 Emerson, Minne-

apolis. Minnesota,
REFRINTS 20 For 35c. Lucznk Photos,

M-3451 Lemo;vne Chicage, Illinois.
FILME, Devel d. rinted 16c,  Feo-
prints 1. Howa 813 Hoscop, Chicago.

ROLLS Dﬂnlr.rpl:d One print each neg-
mtive, iwo enlargement coupons 25c. Wil-
TS Frmt-u Hervice, Box 484, Chicago, I1L

"AOLL Developed—16 gunranteed prints,
{wo coupons on enargements, 25e Smart
Phato, nong. Minnesots

EIGGET Itﬂ-ﬂ Value In 35 mm. fn-

ishing toda csure flne graln va-
p-utrated !':_ x4 -!n rgements;  deckled,
mbossed mn in and date, Bighteen [T

Funuru The: Aixteen expoaure spllts 55e.
reR maltm [ Tum rolls I:n nuutul
d._'.r

a.lhum 25& Hu.ilbu Fl]ln Eer\rl{:e Box
5440A. Chicago.

ASMIM. (Execept “'Mercury'') 36 exposure
rolls  fine rain drrrlnpnd {Enstman
DE-J0} a benutifully ehllan:d Lo
3"xd"™, D0c. Cartridge reload with
Eastinan Plus X, 35

18 exposure rolls,
B, reload Me Fllms permanently pro-
tected by revolutionary Cryolyte process.
Past service, Satisfacton guaranteed,
Free malling bags, sampe print. Write:
Technifinish Loborators, 41-645 Brown
Street, Dept, 47, Rochester, H. Y.

ROLL ba\'rlopcd. and 4xf oversize glossy
Velox 8 exposure 250 1T exposire
A5e; 1 -e ure Sfe. Clemet Photo Serv-
lee, 13 1318 W. Columbia Ave,, Phil-
adelphin, Penna.

OIL Cﬂl{lllﬂﬂ ﬂhﬂtmllﬂll ] "Brlﬂ'ﬂﬁ“l'l.i
hobby  or isiness, Learn

nome. Easy ulm.'puﬁed method, l're'vjmls
experience unnecessary, Send for free in-
formation and requirements. National Art
Behool, 1316 Michigan, Dept, 3430, Chi-

CARG

32A

IMMEDIATE Serviee! Pictures returned
spme day order s received. Sixtesn guar-
anteed deckled-edge WVelox prints from
roll, 26c. One col of two pliin en-
Inrgements Jus 8 deckled-edge el

ts, 260, ecial! Coupon for Bxl0 en-
argement given with ench ¢ order. Any
38 expodure }5mm. film fOne-grain devel-
:_Jge{l. “Magie-Eye'” timed, n]pmnm treat-

nnd ench good negative enla ud to Ixd
on  deckle-edge ‘ire]u: mper aonly $1.04!
Reloads: 3 exposu 18 exposure 35c,
ud deckle-cdge r n:ll'fnl.i ‘ar.- each! Detuils,
sammple, mallera, other bargaina free on
request.  Amerlcan Studics, Box 70, La
Crosse, Wia,

ENLARGEMENTS Dn be.hutl:l'u] L

aper—Four 8xi0 §1.00,

n:lm Emtﬂiu hs u:r:rn. Hlnm:r'ru::

318, General P.O., New

an:
FHEE 5 hots, Mall thlu ad and two
cligice ne l ves for samples pd =

In ﬂ'H.ﬁ' oto alhu:m_ Low price list and
t on return, Artisto Stu-
ﬂmﬂ Box 118~ T Rockford, TII
l%ﬂﬁ!ﬁ]i‘.mﬂﬂ g..il:eluna 'n&lnls ? Hol-
w
Py Fach sl dse Prnished 3 oute
!1 mn-ant.l 55(: 100—%1.00. Overnight
Btudio, B Cedar, Albany. Wis
VELOX Decklo-cdge rmtnuulw §1.00,
Rall developed 16 prints and one -
slonal enlargement, or B posteard en-
largements and one professional enl
ment e, Bame-day service. Batizfac
ﬂ.lgg;:etued Buperlor Finishers, Dept. H
TBIX Enlargements made [rom any siee
negative or photograph for me.. Batlsfne-
ummnnwumnmd. Qlive Bros,, Willmar,

FREE Framed enlargement co
prints ench ecight exposure roll E eln,ned
—32he. Hollytints, P-1350, Hollywood, Cal
ifarnia.

“AUPERFINE"—35mm. 3
rolls developed. chemically
lg#*'f:mﬁ' F00, "Carted
laboratory

au tograph 5

e pﬁ’fq._lggi“'gfm; Newark. N. o,
FREE Bampls at-us, nrlcs iut, mal iln

mwl'?e sixteen primn

I5e. Btar Phota, H] Wut Jackson, Depl. B,

Chicago,

ROLL Developed. elght beautifol profes-
slonal 438 gloss enlargements: 25e. Crystal
Studigs. Box 169F. Rushford. Minn.

BIXTEEN FPrints {from each roll devel-

or eight prints and twao enlargements,
Prompt and ble. Globe Photo
Serwloe, Lo ﬂr_l:,!.ur. isponsin,

PHOTO M service, Your choiee for
only Z5c coln: roll developed and printed
pluin or deckle edge plus (1) two Bx7 on-
largementa ,or (2) one tinted 5xT enlarge-
ment, or (3) one 8x10 enlargement, or (4)
elnhl exira prints or (5) ju slzp prints

natead of regular,
Hllhﬁl quality workmanship and materi-
:ﬁ Phato Mill, Box &29-12, Minneapolis,
nn.

ROLL Daveloped and your choice: B en-
Iargements or 8 d twao enlarge-
ments or 16 prints 3%c. Premium cooporns
nnd Snapshot Magnzrine included free.
XYoung Fhoto Bervice. 405-L, Albany, M. ¥,

8 ENLARGEMENTS And film developed
116 size or smailer, 2% coln: enlarged
prints 3¢ each; special offer: enclose nd-
vertisoment and negative for hond-colored
enlargement free with order 35c or maore
Enlarge Photo. Box Til, Dept P Haos-
{an, Mass,

ROLL Developed,
25e, reprints de, P‘h-ntuln
Chicago,

rantesd prints,
1806-C Wabash,

ALBUM Free with filen developed and
16 prints 2be, Guarantesd reprings 1lsc,
Fioneer Photos, Hutchinsom, am.

ROLLS Developed. two prints each and
two free enlargement coupons. 25¢; re-
prints, 2e each; 100 or more. le. Summers’

Btudio. Tnionville. Ma.
negative in
ed D, ?Hhhln.

T‘HH‘.-BB Prints each

roll 25c. Reprints 3
Bode, Towa, i

HEAUTIFUL I‘u!mernmt from  each
pleture on roll 25¢ qt. Rate Photos,

Dpt, B-4. Janesville
ROLL Developed: Ehmu' Eight beauti-
ful double size prints, 16 reguiar prints or
mrrmt-l 1 enlargement, 25¢. 35mm. rolls
d I' 1115 ll-ﬂﬂ Burton Studios,

P‘H.CITDGI-'MFI-I‘I! For oleasure and profiL
Prepnre at home. Commen schoal edu-
cation suficlent. Write for Information
and requirements. American Schoal of
%?&:&:&'ﬂhhl‘. 1315 Michigan, Dept. 3453,

MONEY-BACK Guarantes! Your cholee
18 deckle-# Velox prints, or 8 prints
two Sx7 doul I.:-#cl:ht enlourgements, The
eain. Write for free mallers. Plemse T
Film Bervice. 134. La Crosse, Wis.

TRY Us. Raoll dove Lupu-d twu %L'Inta:

h nmuua 26e, Repr
:.rwu-nd Il!l!n

l'.:CI'..l:I‘B\l'\I'E Introductory offer! i beau-
tl.ful anl.a.ri:mnts for 10c.
snme  size (up to
xll’ "‘i am:l we will return to you Im-
mu:l nt-& valuable onlargemen ech-
led and ud an Velad. MNegallves returned
mﬂthﬁ;rd.cr HET& MHFLM this adn E,mt
mr mus wlﬂm rOer,

Mall-N-Save. Box J10-28. Quincy. Mass.
?!'EI'A.LITY Dwevelon Prompt servios.
developed, two p ntl ench negative,

free onlaFgement coupon, 256 Poa
'b'rlnn maller, Petyt Bl:ud!nu ne-F Ww.

G5th BL. Chicago

smn Bervice :nlr:haml mailed same day
recelved. Sixteen deckled-edge prints from
roll 35c. One colored or two plain enlarge-
ments plus 8 deckled-edge Velox prints
only 25¢. Tops Photo, 1201-05 Ogden Ave-
nue. New York Cits,

DOUVBLESIZE Prints. Your rall devel-
oped and 8 doublesize unnu 25c; from 116,
120, ar 127 size negatives you receive 4xh

nch prints, Al smaller sizes  recelve

13xdlz inch prints. 18 exposure rolls 5c;
: exposure rolls . Revrinta 3¢ each,
Yi0ur Guarantee," EBverlasting Hi-gloss
finlsh. Owvernight service. Paeifie Photo
Bervice. Box Bon Francisco. Oalif

FREE: 3 Professional 5x7 enlargements.
sets of guarnnteed prints, n-nd mur film
deu‘eln‘peﬂ—nll for 35e, mgl er only,
Rmrinl.s 16 for 262, Aro rudjna Dept. 12,
Dies Moines, Towa.

HROLL Developed, Two bx7 and 8 prints,
25c. Reprints 2e. Photolab, 1806-CA Wa-
bash. Chiengo.

IDEAL Photos beautifully flnlshed wide
border deckle edge, 26c roll of 8 and froe

enlnrgement. Idenl Phetos. Box 2355, Pat-
ETEOM, J,

8 ENLARGED Prints (nearly peeteard
glze) or 16 regular sige prints from vour
roll or nogatives 25 Willard Studies,
Dent. 47, Cleveland, Ohio,

ROLL Developed and 8 beautiful en-
lms ents 2 o § Hnwu larger—high .ﬂ
gckelod esdge. ARY B exposure rql !H::
I:ﬂllJ. Reprint enlargements 3¢ each. Alde
Fhotos. 94-B Aster Sin., Boston. Mass.
FOR The dia::rluuna.una: amateur—=8 ex-
pasure rolls, 2 prints cach 25e. Minlature
rolls enlarged 3 to @ times, B exposures
I5e, 16 exposures 50c. 38mm. 36 exposures,
3x4 enlarrements $1.00. Unexcelled gual-
m romopt service, Paramount Photo,
9ind El'.retl: Hew York,

RBLL Dieveloped and & lustrous duuu;
figish permanent Velox glossy prints
reprints 3¢ each. Fotoprint Service, EM I,
Ronpoke, Virginia,

M REFRINTE 25¢. Hundred rints
$1,00. Rolls_developed and 18 Drints or
8 prints and 2 enlargements—25c, Mercury
Btudios, Dept, L, 109 N. Dearborm, Ohi-
caAZO.

o i it Eis s
ments. and free T-ﬂthﬂft-l]l‘l& ri.;n :‘ITE
roli—35e. 20 rep 25c;  100—41,00,
Overnight servien, L:Itmme Btudios, L-38,
Des Molnes, Towa.

MOTION FICTURES AND S0UND
EQUIPMENT

ROLL Dwveloped, eight Velox prints, two
portrait enlargements 25c hristensen
Sindics. 729 Pacific, Waukegan, Ilinaks

FREE! Best snanshot on attractive nho-
to button with 18 prints each roll 25,
Beauliful novelty premiums. Movel-Ad
Co.. BM-3327 North Ave., Chicago.

a5mM, Rolls developed 38 big 3'4x5 en-
largements $1 00, Cnrtridm: rele :d dbe.
16 enlargements from 127, 120, 50e. Cam-

erashop, Linton. Ind.

REDUCTION—Duplicates from 16 Koda-
chrome to Bmm. Kodachrome, special ef-
imt duplir:ltns. Parth Laborstory, Mount

Focano, P

BULK P'Ilm for 8-16mm. movie cameras.
Home processing outfits. Send posicard
for bargain bulletin. Buperior Bulk Film
Co., 188-B Randolph, Chieago.

SILENT 35mm. Prolectors! Films!
Cheap! Demsey, 1221 Berkley, Youngs-
town. Ohio.

POPULAR MECHANICS



MOVIE BScreens, cases 507  discount.
8-16 mm. libr clearance, i'l-p‘n’llhrr Ho=
Wat-Ka, 355 n-. Passalc, N,

Ben por Hndlmnnu.n Singa-
16mm. l:u,hjaeh: like new, 100 [C.

1.75. Aleo Bmm. Parth Films, Mount
Focono, Penna.

OLAMOUR 0Oirl films, Sample dime,
Arteraft, Hammond Bldg,, Hammond, Ind,

COLOR Artistic sample film, 10c. Free

list pletures—equipment bargains, Oine-
test Loboratory, 1322 N, Mariposa, Holly-
wood, Calif,

“"LUMINOUS Paint” shines In dark.

'Il.'l.1.1.l.'l:|':I AB:HW I.ilt- dlnu} {Hre Easily made. 300 other § las, plans-—
ded.) Pasco, 11444A Michigan, Chi- E'H' 2he. Tdeal Service, 300B7, Park Ridge,
r;nw, .

BONGW Bend our MAIL Order opportunities, Details,
plan_ and !rﬂ: mmin.g i rg, R-tr.'h- magazine [ree. SureaunX, 0 Studewood,
ard Brothers. 24 Woods Bullding, Chicage, | Houston, Texas.

ORIGINAL Musie compesed Lo vour FIVER Collection of business plans
words 8. Heginald Belcher, l::h.u.mlm, contains 127 tested plans and scores of
N-:-'l.' Jergey, Church orgamnis !ﬂ formulas. Start own business: home, of=

LISHERE Nesd new
wantud Five Biar Music Hut!n: EE".'
Beacon Bullding, Boatan,

E-H.H!..- 18 Pricellst free, .'[IILLu.Ltﬂ.t.ed. =14

n! de. Taylor, Bx-134, Corning, N.

BOUND Films used 16mm. 5$6.75 Ie-l.-
tures $52.50. SHilent shorts $4.75.
accepled,  Installments, Univex movie
camera  $4.95. Metal ection stands
HJE. Catalogues froe, in 3&mm. West-

0 Electric portable nd outfits, caom-
glﬂbe $425.00, D.l'lltl'il.l £2,200.00. DeVry
f gound outflts complote $99.04, 1Gmm,

complete  $08.  Vietor, N
ilﬂﬁll Extenaive BTary.
Mogull's, 64 West 48th 5t.. New York City,

'T.M{.B Movies, ‘Trinl ul'r-r'r 109* 1dmm,

35" dauble Bmm. T5a,
clnded. Whitman Glne Lnb,
Street, Brooklyn, N’

BRAN - JGRIRT allent, mond;
bought, auldh_e:l:hnnnd Films rented ev-

erywhere, o eatal I'.l fwlf-h
film 1be). W'“ 5551:
MNew York.
EMM.-16MM, fima. Free catalogue
{with ldlmfllu film 10c.}) Parkway
. B8]l Eastern Parkway, Brooklyn,
MNew York,

&MH. l-'l'.'lL flims exchanged, n'_'l:lttd
Iree ?'l.m ‘Times Egl. CRmETA,
131 wm dind Street, New York City,

EGHGWH.ITER:!* Wwdn melodies
Amazing offer. Hibbeler, ©-5, 2151' Ha.
Avers, Chicago,

SONGWHRITERS, Write for free boaklet.
WANTED! LEI.’:IH mejodies for songs.
EDNCI for_Iree

Profit sharing plan.  Allled Music, 608
Reading. Cincinnatl, Ohio.
We i.rrnmn. sell. Buperior Bong
Btudios
W‘R.IT‘EH.E-—WF.I book—
n]:m Information. Variety, Dept. V. Sa-
. indians.

-'HUHJC Composed to words. Wonderful
oropoaition. Bauer Bros., Osh! Wi,

LEARN Swing piano! Postal brings fres
Iolder, Christensen. 451 HKimball Hall,
Chicapn.
BONG Pooms wanted
MeNeil, Madter af Hutl¢. ﬁmaP‘H Buuth
Alozandria. Los Aneeles. Calif,

MUBIC Composed to words. Rhymin
'[:amph!et of reguest. E‘]:um agraph :unnf

of completed songs. ﬂunnﬂ poem for

consideration, eenan's Btudies, Dept
PM. Box 314, Eugepar Conn.

WRITE £ money
tlon. Write
Pub. Co.. 201 N. Hoymne. Ave.,

and Teputi-

HURNDRED Fool subjects ﬂ:dﬂn.u‘l
ﬂ‘bc. HHHMII!‘ 1414-24 OGalveston, T
ABS Bays: Shrewd buvers send Iur I.lu
Eﬂm““‘ H10 SeTraE ne The ven
| on me, e T
Revere Double B with P:3.5 lens at £32.50
buy. The RCA l6mm. SOF news
cAmers ab $275.00, Write Cine Head-
nunrtm for your copy of this great free
Camera Company, Depl. A
:I'IEI W. Madison St.. Chicago, Il
FASCINATING Hollywoeod produciions,
Bample scene dime, Erwine's Labora-
tories, Allentown, Penna,
Nltlﬂl'tulj' advertised maovie
CAMITAS, ?'r films, aAccessories.
Payments low as msn monthly, Hend
stamp for lterature and elode out bar.
alns. Don Elder's. Dept. 256, 730 Boylston

itreet. Boston. Mass
Bu.l.lti... 18mm., M-hour
neg. Eso-8. 3045 OCentral,
Missanri,

LEARN Motion pleture theatre
tion, management. Free catalog,
i.li!- Theatre Institute, Elmira,

WANT Tao send you proof of the won-
dl:r!'ul pulling power of Popular Mechanies

19

E

prajec-
EII“

Magazine's & PARES, I'.‘s ¥our
Dronuamon? Write me today. W. Johin-
M Classified Adurtu:l:n: 200

ATIAETT
E Ontario 8L, Chieago, IIL
MUSIC AND MUSICAL INSTRUMENTS

EADIOS, EUFPLIES, INSTRUCTION
WORLD'E Smallest

radios, Get free

color fiolder :n-u'l' d.as:ﬂmn. 1541 models)
Prices §2,88 4 wl.-g Wrile HIdE"
&t Radio ﬂn 'Dept.. =T

TRADIOB: Bave a0, Prr.-t :ltﬂ!ni.

Autocrat-A, 3056 North Hamilton. Chicago.

RADIO Service men and experimanters
send for our JI.M‘I.I:- mdio catalog. Bave
dﬂilarlg. 1 Radio Co., 1000 M, New-
ark. M, J.

BUSINESS OFFORTUNITIES

STATE Disiributors: Amazing patented

mmhnlﬂ.‘lnh screw  drivers) OVER,
holds, lnserts screws instantly Inaccessible
E_E.m. Pactories, stores buy guantities;
e ts. big repeats, Inves nt ré=
uired. Free triall Mig'r., 6035 Journal
ldg.. Boston, Mass,
§ EARN Ensy

maoney §. Full time or part
tme. No experience needed, Easy "!u.
structions tell how to take and finish nice

otos in Ewo minutes. Bell for 10c, costs

1. Lots of Tun Loo. ﬂmtﬂt. photo=
graphic invention. Omly %62 for complete
nut t. %nulrnum Gu.. J—:I.W E. 30th Bt.,

SMML Capital starts “'route” coin op-
erated peanub. gum and amusement ma-
chines. Particulnrs f{ree. Robbins Co.,
1141PF DeKalh Ave , Brooklyn, N, ¥,

PLAY Plafid— lar sheet music with
full chords and swing bass. Free informa-
Hun. Morean Btu

Conrad Building,
Pr enoe, R,

WORLD'S Best musicn]l values.
|1I.Lﬂ.|.t1I Burke, 509 B, Broad, Philndﬂl-

LEARN Piano ih WY,
West Bith, HewP Yu'r{.“
BONGES—8on m wanted, No charge
for melodies, examination. Holly-
wood Recording Elud.lw. BTGT Preuss Sta.,
Luos .ﬁ.ngglu

aa.r. TFree bookiet, Wrile

DI.B—'U' Wn: Dept. 8-A. Dearborn, Mich,
BONGS, Poems published. Royalty ba-
Ty e
oDl -
ﬂlrd Hallywood,
PEDNDCI-R.HPB Records 10c. Catal
Paramount, AQ-368 East Market, Wi
Barre, Pennsylvania,
WHY Bather chan
dles? Blnaln Bell-0-
L'hmu.'l.n.d! mrdn.

Moses, 315

ng phonograph nee-

o needle will play

Fineat needle made,

each coln or stamps

Bnll-o-‘l‘mn Fla-ud]u Co,, 826 Belmont, Chi-
CRED.

GUARHHTEBD Rosultful mallorder lot-
circulam, lolders, n.mpq!gm.
pll.n!l'lﬂ! written, Modernte cha In-
veatigate! Finkel .IHI.BET'I'H:E 38- Etnli-
worth, Brogklyn, N, Y.

Inturmntlun. J, Oordon

fiee.  Particulars free. Jullus Piver, Prait
?tlthl;ﬂn. Puost Office Box 23, Brocklyn, New

BE A nolary puhl:c. make more money.
Bhart eourse, awarded, PFree
booklet, Nntlunﬂ tary Institute, B-108
North Dearborn, Chicago.

HANDY Men—Earn money home oper-

ating Community “Fix-It"" Shop, Staf-
ford. TOB Rnw]!mm&g}hi_lgnma

INCREASE Your business:
maney. Your md in this space will bring
vou wonderful results, Write for amasing

f. F. W. Johnson, Clu.u.ll:l.ed Adver-
ng_Manager. an 303, 200 East Om-
taria Streel, lc'hbn

CHIPPING Gin-ﬂ lsl:m Folder free,
Bcﬂr;ﬂm 180-22 P Locust, Jamajca, New

CAEH In on the tremendous p‘rwucuw
market by saving manulncturers,
ers, ebo,, countless working holrs.
Mellicke Bystems, Box 6283, Chicago,

MAKE Your own Flexible Molds. Stat-
uary. Art Goods, Naovelties, Artificial Mar-
=] Liquid Harble Literature
free. Hemleo, 107, Park Ridge, I

AMAZTNG Lawn mowers. Whirling cut-

lﬂc.

ters, Oasoline or electric. Dealers want-
Rotary Mower Company, Omaha,
Hrhml'.q..

YOU'LL I..Itu rulhﬂuﬂnz mirrors. table-
ware, makin nameplates,
slans. “’rlm -B‘nrl later, 117. Ma-
rion, Indianm.

RUBHER Maolds, slightly r.med.. £1.00
each, I:ILE selection, Tul.nnteu Lquid rub-
ber, §1.85 quart, 85 gallon with free
Instructions, Bouthern BService, 3103-A
Jacksonville. Fla.

FOUR All-Profit plana 2%c. Detlai, 3347
Bouth May, Chicago .,

MAIL Order business course shows wyou
how to make money, s e o fulltdme
Teaches professional mall order technigue
—nal penay-talehing schemes, Free dé-
tadls. mﬂuun Company, G500 Bherman,
Dept. 44-0G, Chicago.

PﬂFOOIIN' H'uhlnu ﬂ.rmulr.':rln erisp-
potato

oities. chess
Enkifs, ﬂnns-u E[in’h Bt rln:ﬁd éﬁﬁ.
will be interested in

MANY Inventors

our gervice. Information on subject af ob-
taining o patent and marketing an inven-
tlon ut[ml'led without charge. Write us
personnlly, McMorrow & Berman, Regls-
%lmil’auétﬂjl;ﬂnmm lgl-w Barrister
ullding, Washington, D, ©.

N Prmr c:r“n-_lt:mua—ai book tolls

!IJBE
how. TIPC, Park
Ridge, 11.[

TYMONEY E By ll'aJ.Ii ' gplendid (25¢) mag-
arine for mall order operators. atest,

fine moneyv-miokers Full, are time.
%&?:ﬂe bie. Elkay I"l.l.'hLL':h.eﬁ glewood,

FHEE. Highways to Romance—For ad-
\-ertl.uu -oppartunity seekers, Charlson,
Gn;_Enter Ghlum
Plana and formulas I5e.
H:run Tr-krr. Sheridan, Montana.

FOR literature nurwernm‘ n (L5
tremely profitable lifetime, office
Eﬂ?t(u Cole Associates. Depl. B, Elnl.:uu.

{*m{rnﬁnfﬁlﬁshrmut%rt: Puh I.ﬂ:l.ﬂtt
nlu -] B,
(PMT), Glencoe. Tllinols.

HUNDREDS Of basiféss and
al men succeeded In callectl
and worthless accounts guickly with my
scientific ap ed collection system. Price
$1,00, Wright SBervice, Imler, Peana.

BEASON'S l:h'l:mtﬁl:- necessity, Golden
qq;l'pu.rl.uhl.g resort  suburban  territory,
Lz

profesalon-
thele ald

uire. Chemicals, 31-38 35 Bt., As-

c.‘HE:]l:lcu..El Convert tin cans into steel

scrap, valunble tin.  Process and sam
of solvent $1.00, Harry D. Cater, 455
Washington St., Denver, Caolg.

YOUR Name on Euludw mailing lists,
Recelve profitable mafl. 252 Butler Menu
Bervice, 128 h::mmﬂ Ave.. New York.

127 CLEVEREST Money making
Echames, Write W, Merkle, Harrisviile,
Penna. .

100 WAYE To make money I5c. George
Beach, Hanover, Munss.

MAEKE Ar_i‘.'l-!_lhr:lf:it marhle, glazod tiles,

Any. plag
Bones, noveities,  Hard, | repro

nslve, cement secrets. Bn nt uJ.u und.

iid rubber samples 3e, John A Payn,
f:'llml]ru.nd.e Vista Avenue, Los Angelss,

al;rh.?ﬂ'l' ﬂmn Factory'" at home, H:r
muachinery, tun
fails free. Kemico. 17987 Park Ridge, TL
LAWHN Mower sharpener bulit :Ewnpur.
Blueprint, instructions 1‘-.11: Bullion's
Hardware, East neuse, N.

ENOUGH Goods sent prepnid for 2ic to

make £1.00 guickly—easily, Maore later,
Scheetzs, 18-M Branch, 8«1 m‘i‘llle Penna,

FREE Booklet “Getting Ahend in Bong-
ting."* HBong Service, 43-C Park Flace,
Brl}lnI:l!.' H.Y.

JULY, 1941

GRAP‘I-‘.'ITEI:I o1l Make ¥our own.
n?nr:gawﬂ 4357 Paplnesa, Montreal,

INVESTIGATE—Amazing mail arder op- np—
portunities! Literatore free,  Apoelle
112-F Buck, Peulsboro, M. J.

33A



$50-5100 WEEKLY TUsing sawdust
Stamp approciated. Clemeont, 843 Arthur,
Rochester, N. Y.

BOAPMAKING. Learn home,
chinery needed. Posern, AG-45645 Bnrﬂtl‘.t..
Milwnukee

METALLIZTNG Baby-shoes makes yau
money! Simple! Movell Perpetual mar-
ket. mall Investment, fAne profils! Pull
E;.rtir;uliﬂ free. Novelly Metallizers, Box

3-M Church Strect Annex, New York,

BIG Profits in vending, amusement, slob
machines. mendmes Simple,
interssting work. Spars or fulltime. 7
prge instructlve mognsine 10e, Actomatic
Ape 4418 Elston, Chieage.
~ BINCERE Strivers for mallorder success
line ull:! with mnst. hlﬂ?{ul urnnl.mtl.l;rn
Fres talls, Hassau Com-
pany. WJnatc-n—Fla.lm Morth Carolina,

BELTH-—Make'm nnd n:-t,: m-m:l

eason ahead! We supply gamula

c. Artt Jull Leather, llﬂtl Jmph Ave,,
Rochester, N, ¥,

R'U.EH.ER Ilnld.L Vuleanized, Wan't

years. Most lnexpensive.
MIJHI‘ il:luml.:ulbcd yard markers, cement
articles, artificial marble, plaster, plastics.
Fine details, Write Vulcanis Rubber
Mald Co., 3730 Washington, 8t. Lauis, Mo,
MEN| Women! Invest in securily. Pew
dollars starts profitable, fascinating full
orf spare time business. Operate chain
world's finest merchandise venders. Hand-
haok ﬂTlﬂf all details, 35c. Northwestern,
nals,

WD‘RR, Fleasure, profit, at home in bas-
Iness. Service, Box 233 M. Carnegie, Fa.

SIGNE And showcards easily and ex-
pertly painted with letter patterns. Many
sizes and styles. Write for descriptive
folder. John Rahn, A1J30 Central Ave,
Chilca

OFFORTUNITIES Polnted oat, use of
non investment success plan :t an pcr year
in advance. Satisfsction or back.
Address Multiple. Box 716, E'Ina Blul'l' ATk,

PROFITABLE Mall order business. In-
structions, 25c. Matz Products, Reading,
Pennsylvania,

CASH For butterflies, insects. Bee Sin-
ulnlr -ﬂl!l}la.{__ld'l.'!rll:ment page 12A.

IHEREAEE Yoiir earnitigs In a profitabla
business. Have all the trade you ean take
care of, Heeome o fool correctionist, Few
weeks home training prepares you to earn
hig money in service fees. Mot medical ar
chiropodr, terms, Mo further capital
needed, no gomds to buy, no agency, Spen-
£eT System. 576 Back Bay. Bmtnn. Mass,

TURN Tin eans into Inatrue-
tlons ZhSe H. Chaney, :I.IJI:I E. 16th Bt..
Jacksonville. Fla.

Enﬁ?&ﬁﬂﬁ?ﬂﬂ! mt h%ﬂé’laahsl' jhﬁll. Tirl.li?
Hoit Berviee, Box 85, Jackson y
PO QRN Machine Caramelearn
oment, popolog kr:ttln Horthside

Hl‘n Inulanun Town.

LIQUID Marble—Colorful, ginzed! Muld..
brush, spray! Composition floors, rubl

lastic molds, rticulars free. m.rh!e!.:-
ing Barvies. Edwardsville, linols,

OWHN And operate n general appllance
Teprlr shop. Small capital establishes you
in prafitable steady repeat business. Com-
nlata, I!!usl.ra.l'.-ed course enables mechan
feally men to have lifetime 'bunl—
ness, .MI phases of general applinnee re-
pairing, how ta secure business. efe.,
COVETE Send today for free lierature.

Co,, De:ut 105,

ty Supply i 2835 M.
Central Ave.. Chleaga

offers industrious
men AN opnortunlty Lo start a business of
thelr own. manuflacturing nrt goods
olties, I-II:H.I.‘I'!!I]] ete.. ln Plastex and mar-
ble imitation. S material makes §1 artl-
cles. Rubber meulds furnished for speed
nrndur.'tiun Emall lnvestment brings

returns, Big chain store urﬂtu new being
placed.  Write for interesting  booklet
mailed free, Plastex Inﬁuﬂriﬁ Dept. A,
10856 Washington Ave,. New York

STUDY And become a !l:.:mad pracki-
tloner of ihe new psycholomical religious
cancention called “Omeness' {or health,
haunlneu and prosperity for self and oth-

Home study course, uslve terrli-
tugum yaur ddimjﬁc}r:i:w me& l:lﬁe_:nll!‘:l.,
Write ""Onenoss

Hoclety.” Bn! 11, Stopeham. Mass,

MAKE Money by mull in home or office,
;fe.“s'n“lﬁﬁm Seymour Service, Box
e e e T SR

MAKE Money sharpening safety razor
hlndn: lt- hmu Ma r: RmRnII Ltlﬁt—-
51, . Dl . LaSalle,

OFPORTUNITIES In
markle.  "Brnow-white," “ilinl
tled.'" TUseful. practical, econamieal. Cal-
ﬁﬂﬁaﬂglﬂuﬁﬂ@ﬂﬂr Llluu’mc wnn.;

. Make your ow
Profitable, Literature free. Compo-Tex,
Box 788, S5t Louls, Mo,

I'LL 8hare m¥ profit in half with wou,
and start vou In the mail order buisiness,
detalls 25¢. Bourdon Units, 519 A. Justin,
Glendale. Calif.

WILL You give us 5% fmt #6800 you
make? Aftsrfioons freel Work home.
20 ot resered heegpiat TR
1240, San Bernardino, Calif i =

COLOR Caonerete with chemieals, Wish-
ing wells, BStusca-ro Benches. Bpin
concrete pottery. Cemenlt artistry. Gar-
den  ornaments, Cold glaze.  Concrete
paints. Marbling, Sample 10z, Hollywaad
Demmt Crul't 8537 Wonderland, Holly-

plastics. Ligquid
Led. maot-

'I'JUOD Hwnu.'mw.kjnw opportunities, de-

talls free. Sunny's, Riverside, Croton-on-
Hudson, N. ¥,

OWH A cash hunlnm“ No selling. Op-
erate “Bilver Hing'' wendors, $3.58 up,
Free instructions, utumnttn. 2432-4 Ful-
lerton. Ohieaso.

MAKE Color-glazed concrete pottery,
statuary, gravestones, t:lim walls, fNoors.
ment waterproofin Booklet. color-

olotes 1oe Hut.'lun.a.l Pnlteriu., Minneap=
olis, Minnesats,

MAKE Cenulne rubber molds. Detalls
free. June, 101-B Brech, Holvoke, Mass,

ELITE Collection of bual plans, =
tains 127 tested Ifl.i‘.m mf&ﬁdturﬁ:-
lns, Btart own

busin affice,
Particulars free. Elltc Gu. :11. Grand St.,
New York.

WE Bueccessfully scll Inventlons. pat-
ented and unpatented, rite us, If you
have o practical, useful ldea far sale,
Chartersd Institute of American Inven-
tors. Dent. 4-C, Washington., D. O

CHARTERS: Delaware; beat. :]:aa. I'H
free forms. Celonlal Charter Co., p‘i'?il

mington, Del

" FOOLFROOF ~ Rubber, mold m-tjnn'..
ROt 31 s pluuencous majel. Jared
e CRIRIOEUE Iree.

Fiastic Arts. 711 Noely, Muncie, Indinnn,

WHERE To buy At lowest wholesale
pri Informati Box
'-'-Fﬂi_ ‘E-qumn Hfu.r free. Yorena.

OFERATE Mail order business nt home.
Dwtails dl Mapl Bou =
field. ﬂhlgem. !]B]:Inn? gl FESEN

000D Paying business sllvering mir-
rors, plating sutoparts, reflectors. hlcr-
5’-;':.;. mm':ﬁ?ﬁﬂfé‘é“ by la.r.eamrt ud[
Co., Ave. H, Decatyr, Tii NS

127 WAYS To make moner, In home or
office, business of your own. Full partio=
m free. Elite Co., 214 Grand Bt., New

HOW And where tain
explained, Irnl rutgu?;hm Ent:gdﬁrﬁgr
Wapakoneta ?.

MAKE Hnur by mnil. th
Free information. . 'im.“ ;E]flg't
Broadway, New York,

MONEYMAKING OFFORTUNITIES

MAKE Stat . flooring. ete. Tmita
marhla inrmuﬁ' Idfﬁ El'-ei'dcl:j 11H'-fl.wI
Fark Ridge,

T TWENTY Dullnﬂ. daily nr:]l-imlrl: lube.
Boisset, Box 483, New Orleans
851X R.epen.uul: muney—m:m Free in-
formation, Craft, 3070 :n:lla{m Detralk.
13 WAYE To
PRAECS

make mon wil

typewriter, By David Brlta. 148

um?u:ed from actual cases, $1.00 post-

a!. Book Bhop, Box 168, Muskoges,
oma,

HErEmTITE]E ua.lnrﬂ!.!qu IH.HB
mlunla-gfl Chicago, °

WHOLESALE Saource d.irt{:tur:l—ﬂ
battom E'ri Free \'ll'l.lkhlB information,
htl‘du.l:n F!lin!l'!r.-ltl

" CAEH For 'hl.'lileﬂ!l!u imuu. Ses Bln-
clair display ndvertisement page 124,

FREE Booklet—Sure-fire money making
Information, plans, ete. Write today. Box
21B-P, Oranite Clty, Tllinols |,

TEN Ladiez buy, ffty aee, buy-sales
pyramid. $3.50 nulrtl:nx uutﬂt 25e, pre=
ajd. Scheetz, 98-M Branch, Sellersvills,

Pennsylvanin.
ra  Wool

R TR T A
1 § ol B ]
Instruction mnnuﬁl tells how.  Tiustrated
catalogue wool samples 10e, Clay's Farm,
EEMWM.
EARN Money with your typewriter ad-
dressing envelopes, clreulars, typing. In-
formaotion e, none free, Ace-PMM, Box
1123, Bimﬂimm—
YOUR MName on & seashell brooch, 500
E:mn: profit, Sample, ril:t lLﬂ 23 mll
eashell King, Little VET.

Blimlll for added Inmma. Dcuil.a
free. Ki

331 Broadway, Tupelo,
Mississippl. i

MILLION Articles. Buy wholesale. ‘il’l.%-
unble d-'lﬂ:ttnr{ 1de, Ideal Service, D-T,
Park Ridge, Il

EARN Maoner at home! Thousands dal
“Home Worker Magazine'® tells how. Bam-
ple 252 Bizemore, Box T, 4917 North Kost-
ner, Chirago,

SELL By mail! Make sparstime pay
with profitable home mallorder business.
Constructive Hterntiure explains amazing
opportunities] Write Jay. 1133 East Gist,
Chicngo,

BE A profeasional scrapbooker. Big fess.
Unlimited opportunities, Can be done at
hame. Mo aum petitlon. Mo eanltal nud.ud

Write to Bl:rnubuul:ur Guild. 59 Park
Place, New York N
HERE Is vour rhuniwl 15 sources

of income. mar., Box 26, Flushing. M. ¥,

WILL You mive us 5% first 3600 you
make? Afternoons freef! Wark home.
£1.000 meonth reporbed {exceptional—full-
time). Expect surorise. National, Box
1240. San Bernardino, Calif,

WHY Work [or others? Have others
work for 3'!:!1 Bplendid profits recelved.
Detalls 10e fenln). Dave Bertelson. Ante-
lope. Montana.

FABTEST CGrowing mail order buosiness
af today. Enermous demand. Details free,
Charles Schroeder. 56 West Washington,
Chiengn, Tllinads.

AMATEUR Cartoonlats, earm Big prof-
Its, duplicatl comical advertising car-

Homic-Ads, Argyle, Wisconsin.

WHOLEBALE Sources. 500,000 artlcles.
%rewe ‘E_lreili:tnrr. Maywoode, 1107 Broadway,

[V ork.

FORMULAS, PLANS ETC.

READ “‘Progressive Mall Trade™ -
ine, You get evu—y-tmng—-"mcll:.e;ma%?:“
fdens, Jmnﬂflmnﬁmmt?ﬂ tips, trnd.emaa-

3 rn al articles—opportunities
for everybody. postad. I
10e. Langle lgmmu an.ﬂéﬁnfn g

BIG E%tur Build your busi
stamping key check social security plates.
Sample name and address 25¢.  Catalog
free, E!mp. 463-P East 178th 8t., Mew
York i

1560 MONEYMARING Plans, Information
h-r?m Wollisan, Oreenway Station, Tucson,

A
HKEEEPERS Make
ldea bookkeeping q-rl.oc. i LE v
?ick.ahug Michigan. , R &

MEN—Wamen, operate "'Specialty Candy
Factory'' home, all or spare time, Oppor=
tunity for steady income, {(Our 3% year.)
Ragsdale Candles, East Orange, N. J

LLARS E:fr““";uff’.’a" In:.trur:tlug

25e,
mouth, Virgin

34A

nrmte?“uiagfum k“u“ H"
1535 M. }.lhllnd“ﬂh?lnt-'pnp.'

‘L!‘GU'LT.- Like resilvering mirrors, table-
iy ”%Fm' Eﬂﬂ “rﬁ“urm%?[%“'
rion, Indlana, g - S e

Hﬂnc:\r back
5c. Mozart,

FIVE Cum?]ahe hous lans, “‘four to
slx rooms,* nm: ervice, Parkers-
burg, W, Va.

BINOGLE, Double, triple ingredient for-
mulas. Banautl.n‘uni offer free. Earan, Bay

City, Mich

PORMM Guaranteed to kill ringworm,
athlste's fool 252, Agnes Luzader, WiAR-
field, La,

MAKE Fast ueLLan: products, *“Chemist
.hrnrm'ud Formulas,' mhht free. Kem-
13-F Park Ri

AUTHENTIC Puctmu]a.rj', Instructions
and  sup sources  for easlly makin
10.000 profitable products, Complete Bao
—324 pages. $1.50 tald
iForedgn $1.85). Cal
Company, Chestnut e

FREE Formula catalog, Anything an-
nlyzed $10.00. Westorn Chemical, Balem,
Oregon,

ICELEEES Tee! Calder]! Cleaner! Chenp-
gzr; Instructions e, Dufly, Covington,

POPULAR MECHANICS



ANY Pormula 81,00, List free. Bim-
mons, 1702 E. Geneva, Milwaunkese, Wi,

WRITE Us, Faormulas, chemical I.'nl.lr-
&l=, chemicals, materials. Lakeslde, 5319
Glenwond, Chicago,

ELITE Formulas and

sell your own 1=rnd1+¢1.l.
let fres, Elite

ns; make and
eriptive book-
Co.. 214 Orand 8t., New

York.
FORMULAS — Latest. best, Analyeis,
Literature free.  Belfort, Enasineering

Building. Chicago, =
SINGLE-INGREDIENT Formulas, HNo

manufacturing! Information free. A. Kin-
ford. Wayne, Penna,
CHEMISTRY
FREE! Catalog chemicals, laborntory

supolles for students, new lden clhemleal-
kits. npparatus-ouifits, Scientific books at
discounts, telescopes, microscopes, biclog-
ical needs. photoaraphie chemicals, scales,

Write Winn MIg, Dept, JET, 124 W. 23
Bt.. Hl'l_rYn.r £ >

T Tubes, 415", Tealstance giass,
B?Qo: Elchm'll.l'il: m‘n.n.nge Brookiyn, N. ¥,

13! EHM’EE Fram one safely t‘llﬂ-l‘
I:] box does it—aells on sight—
Free outfit. Write Rozoroll
lﬂﬂ ﬂul]lkrl. Hidg., Chicagn.
BTQWAWA;T Om your car will save time,
money, damage en key lost or loc
inside: 50 cents t
Stowawny, Box 2403,

BIG Money llggl.ﬂu: J.n.luala. on automao-

'hltr:u. Ensiest ng today, Free samples,

:F esell printing and advertising

cin tiea we have an excellent sidelime

turing Decalcomanla neme plates in amall

pantities. “Raleo,” T27 Atlantle Ave.,
HBoston, Mass.

R.H.I-OR- Blade 't:ul]gnlm. free_wholesale
gtllﬂ;. Bulger, 114D Rindge, Cambridge,

AEE,

DISTRIAUTORE — Whaletale nsecil-
cides, Profitable repeat sales. Household
Produets Co,, 337 West 120th Street. Laos
Amlu calif,

ld. ﬁg"ntu wanted.

!'l' ﬁ doze B-u :I 'pa.td Bl ;:uﬂlés.
o . mple t. &
HNovelly Bhop, F gﬁnn Flarida.

BIO Money t,a.tln: orders; shirts, tles,

AI:}ENTS—"!M% Prafit u'llhu: gokd leaf
letters: and ofMces,
ui= Letter Ca., 438-B Reetn ChtE. k,

mmmm Hame plates, numbers,
slgns, ete., easily sold, profits large, Brett
Hros.,. Winthrop, Mass,

AGENTS: Blamping namsas of pocket-key
protectors. Bample check with your name
address, 25 .H-I!a.m.'ptnu; outfiis, !ml'.l'l.:n!
r.'ﬂ'.lml:a- ‘check-fobs, name plates, H:.rt Mig.
_"__D_tp_"l"_'l_!__ﬂ_!. Brooklvn, N

& business lu'ru-in: mir-

L] FPayin
rors. piating muotoparts, meflectors, bicy-

cles, bathream fixtures by late method
Free particulars and proofs. Qunmetal
Co.. Ave. N, Decatur, T

..!.CIEHTB—Tn mall cur Hterature. Oood

rofits, Home  business. Maywond,

IN 1107 Broadway, New York.

DO You want agents for your proposi-
ten? Your ad In this space will nll:e yaur
messige before hundreds of men tmr
fast-pefling products, My [older “HM!.' Lo
Becuro Agents.” 1s filled with proof. I'Hl
gladly send ¥ou & copy free. P, W, Johi-
5, H‘lnni:er Classifled Advertising. Pop-
glar Mechanies Mugazine, 200 E, Ontario
Bt.. Chicamo.

HIGH-GREADE BALESMEN

FREE Catalogue, Chemistry. mineral- | hoslery, underwenr, pants, b5, swWents
oev, M mrleToRconEs, lescopes, | Ers. uniforms, ete. eguipment free.
Tracey Laboritories. Evanston, Ilinols. Experience unncccssary, Nimrod, 4023-AN

HANDBOOK For Ohemical Experiment- | linicain, Ghicngo,
ers. hundreds u! cmrimrnta Hlustrated, ELGIN, Waltham: weist watehes $3.25
Ele. Ewperiment beaklet Free catalog. | Send for free whalesale catalog. ks
%&I.dlna Sclentifie Dummmr Reading. EII:«J-I.-uﬂ’. T8 Walnut Street, th.dﬂphtu.

Ennm ENE

FREE Chemistry talog, Supplles at WINDOW ] b
Sl ukp mm:pletaﬂlabmra.buﬂr Hemkit | sivle. Large Eﬂs‘n Int.tpeﬂrs H‘uw _mrb-a“n—

Sclentific Corp,, 3FIP Bridge St.. Brock- | jgiely hﬁllt 1. Froe sa HW cat-
ym. M. ¥, alogue. .MIM. To41 I-T.nhitcr Chicago,

cumuﬁ_;:ﬁa ““lzu‘é;t"m't oP‘EF Rawleigh rnutes are wg.‘menhukg

B0 VSt an or 15 T

H’m EHHD.]‘F mmﬂ 11 Mt. Hope mEw upp-oﬂun!%ﬂ. Il mﬁrjduﬁ willing
eotie, Rochestre to atart with good earnings and increase
For quick chemical | papidly write for full information, We

f'ﬂ-la ﬁ.i-ll. Eutting Bn.m. Campbell, | supply sales, advertising Ijbers.ture-—ﬂl.
Cali %ﬂu need, Rawleigh's, Dept. G-118-FPM,

CALS In 5¢ guantities. Catalog recpart. TIL
bg, Pl#illﬂ!#l"i Laboratories, Medlard, YOULL Like resllvering mirrors, table-

HELF WANTED

ware, making chivped glass namenlates.
signs. Write Sprinkle, Flater. 118, Ma-
rion, Tndiang.

LOCAL Agenis wanted to wear and dem-
onatrate suils to friends. Mo canvassers,
Pariial payment plan. Up to $12 in o day,

rience unnecessary, Valuable demon-
strating eguipment. actual sam'ntna fres,
Blonefield, 1300 Harrison, Dept. UT-B17,
Chicamn.

FERMANENT Representative wanted for
Hoover uniforms to call on rﬁhmrnnw.
lo:g:;-ls beauty parlors, doctors. nu

oTH, Emcc]cnt.:lnmn Lends iumishod
Equipment Hoover, Dept. UK-100,
25l W. 18th. NE'I' York.

FREE Assortment of mctunl packmges

fu-udlr. fmcrrtu. household products worth

o promise Lo show to friends

mn mlgh ars and try to take orders., Fine

profits, Bpare time, Experience unneces-

sary. Zanol, 2204 Monmouth, Cineinmati,
O'I'-

'IH'IL.I. Brart you in the Biblp business,

for Muasonic men. Colonel
illiam J. th, 1211 Chestnut St.. Depl.
603, Philadelphia, I'ennn

EMPLOYMENT visory Instructions
nnd sample brief, I!.r.lr,-

ostpnid. Nebriska
Finance Co., Lincoln,

ebraska,

GHRHOCERIES Free!l Just agres L0 ADOW
friends, nelghbors, others and I"1] :irn rl;ru
§5.00 mssartment

frie, Amaringly simple way to make mnd
money, Hend oo money—iust name and
niddress. Zanol, 2282 Monmouth, Cinein-
nati. Ohig,

AGENTE WANTED

GGAS Biatlons want this new patented
necessity. Enlpp, Long Beach. Callfornia,

BELL Nylon hoslery and give fine silk
hose for half price in combination order.
Guaranteed against holes, snags, and runs
or replaced frec. Hose [or your own per-
somal use glven with Inrge outfit, Rush
name and hose size today. Wilknit, Desk
BO-37. Greonfleld, Ohio.

“FREE wr’:‘tﬂﬁlbﬂ our fnﬂtﬁgg{ﬂt%ﬁk!
produc e & 8, e,
Enormous Prul’lh. mn E-20030 Rus-
&ell, Detrait,

YEXTRA-MILES|" Increase your mile=
are. Redose sxpense, 8060 profit on dollar.

Thermoexm, Pearia, TIL

AMAZTNG Cloth removes tarnish [rom

metals without the use of lquid, paste. or
wder, retails 2bc, Blmulr free. Baker,
oetafllee Bax 237, Trenton, N. J.

EVERY Lady bpj‘a_ Gm lB.lE leads to
several more arter—§2, 50 ou t_
Beheets, BBvM Brun{h Be]lel‘ﬂ'llln Fenna

BELL Kwik-Ghine pu!iuhlnz “claths, 7S¢
dozen pasipald. General Merchandise Co.,
Box 4683 Bta-E. Kansns City, Mo,

SENSATIONAL New tool for making
maoney. Oirard Company, Wa.lhinutan'rl.ltl:
Crhia.

STA-BRITE ﬂlm GIH-ML Bample 10c.
Johnson Specialty roakpart, Il

PLACE Elecme rmr H chhoard dﬂ-‘ln

for guick, ensy E an, Box 177-p,
Lockport, New

EAT-

AMATING Z“}per :Il:lr.hﬂill.ne-—ih
El.u' m-m:-

menis on or o
stration, sure sale :v:r_r hme

¥, Dunn Mfg.. Hempstead., N, ‘h’.

GTARTLING Profits l!ulhl' “Orange
concenirate,.” Delleious  natural mﬁ!
drink.  Sells like wildfire
=oin fountains, resor u.u.‘npl l.uJ:u!En:

big buyers. Bll'l'l.ﬂl!‘ Irﬂ‘ to h'l.tﬂﬂ‘!l“l.. Bun-
! Valley Orange

Co.. 3357 Clifton Ave.,

Chicago.
money selling hesiery-lin-
erle. ﬂut.u.t,l.uﬂl qualities. Lu-w rices,
roturn mail, Hauch,

ree u:lllns uut-ﬂt
Hip W,

WE Fi!‘ %'uu H for se:l]mi ten §1 boxes,
50 distinctive nassorted name lmprinted
Christmas cards, Sell §1, You make 500
Free aamples. Choerful Cerd ©o., 51,
White Plains, M. Y.

JULY, 1941

AGENTS Moke hi profits  on

nrudu:u bargaln 5. Low wholesale

Rush name :l'ur trinl omtfit ul'l'er
Hn-ﬂn—-(‘.n A810-W Dadier. BL. TLouis

“EWANKY-SERVERE" E Basy 1o : m:ll.
Cirenlars and detalls {rec.
Bauer Shoo, Rocklard, lJJJ.nﬂiB

ELECTRICAL Wonder machine, One of
Ameriea’s greatest Inventlons, World's
t exclusive manufacturers of specinl
unit. Tremendous sale—already being used
by auch nationally known concerns as
Ceneral Motors, Woolworth's, Bears Roe
bave Cala, ete., but now lxli.i]t'hlr.-
to all businesses, factories, offices, stores,
homes, ul.c L!en parning £100 to $150
weelk, J.:n necount. e trial
!nrcunt-umzu—s fleelf. Experience un-

necessary, Free demonstrator offer. No
m.lt.t.:r what you are now selling-—answer
this ad. Protected territory avallable. Get

in en ground flgar of tremendous
ket.  Salesmanager, 2M9 Ba.
Dept. R1504,_Chicago.
OUTDOOR  Advertising  thermometers,
Ee!] ddverilsifng Lo merchants, lorge earn-
. Advertising Thermometer Ca., 1047
E. T8th. Chicago.
SELL Miracle clean polish wax. Service
stations maeke £144.00 from $7.20 Invest-
ment, Only 24 deals weekly, earning sales-
men $TE.80, Particulars [ree racle
Chemical Laboratories, Mayweod, Illinois,

Eiﬁ- E-‘mnmin‘l.um-—mlltnu to stores cel-
Tuloid 'nrlrJnt tickets, mﬂul shell maould-
Imr. LAUrRNiE. MENL CoOvers. signs,

Frin:n5 Pr 8, 114 W Whll: St New York.

ADUBHTIETNG Hanlk mntd:m—wurld‘
largest *“direct selling' book match [ae-
tory offers advance cash carnines Elllll'l.ﬂ:
on every tvpe of business, Experience on-
neceasary: full, part time. Low ucu for
high guality: quick deliveries, In ﬂlu
wel orders, Cood repeatl profits.
instructions, Mateh Corp. _of ,ﬂ.rnerlu.

Dept. E-7, Chicago.

3 West dith Pl De

ER'I'.!EiFI Enle=men, distﬂh:m—?m can
make more money with Neway brushes,
mops, chemicals, 200 items, higher com-
E;:LEETM' Newny Hrush Co., Hartford,

EVERY Business

NEW mars
Calumet,

must buy. Printing,

adv. & r:r-illr-i:s bogk matches, h:: prics
ing 8= ete. Take orders for the g
line—I1000 necessity items at 507 prico

saving, Free deals. 407 advanced com-
mission, bonus.  EXperlencs UNABCRESLTY
Outfit free. Willens, 2130 Gilodys, Dun‘t.
47. Chicago.

BELL Collectlom systoms.
daily pays SH0.00 weekly, RTI . Ex-
clusive.  Pidelity Mercantile Agency, Ro-
anoke. Virginia.

ADVERTISING Hook matches, Amers
fea's largest manufacturer of union label
book matches, Pnst selling line. Large
sales producing kit ple matches,
Complete cut catalog, 13 color combina-
tions makes selling easy, Commission in
advance. Suaperior Match Compony, T30
Girecnwood, pt. M-7, Chicago,

Four sales

YPFREE!" Mexiean curior, novellips.
100% proft! Marquezp, Apartado 1176,
MEIIWC‘I

WE Pln“_'l'. ucts  wnder
Cleaners, f ruduntu abe.
low prices, Samples free,

Irving | Ei.rk Chilcasmn.

our labal

THE Really different line, Wrlte Dept.
PME. P.O. Box 1316, Oklahoma Oity,

B\ALEHEH DI:l.rlhutnn Nn spill,
allde, mo tumble serving tray for s]:l.ced
watermelon. Mew, E'.ml.ushuaeuon "ﬂfﬂ
ing. Patent granted. Geo, M. Long,
Jacksdn, Mississippl.

IE p.rnl'ltai

AG El'nllh L1 nrt:u.l Bantoa
cofTee Ih vanilla Razor
hlndu II'.l :I'ur I'Er.'. Iﬂﬁ sticks ¢hrw!n: gum
T bargul Premiums, Ex-

" Carnation .Eqm-
Mo,

norlenau unn-emmnrr
pany. PO, Bt Lauls,

MEHN, Incrense your income 1007%.
ing guarantesd Mmen's hose and §
creasetess ties, Tiles easily retall st
and cost you §$4.80 dozen delivered—hose
| sz.00. Woll-Mark, 031 W. Roosevelt Rd.,
| Chicago, Illinois.

Sell-
Tald

35A



BELL Bargains! MNovelties, paper spe-
clalties, grecting cards! Rir profits| Oak-
aloe freel Elfco. B-438 North Wells, -
caga

WRITE Immadiately for fast, proven

maneyv-muker. Hustlers r:lrani:rlF up ME
profite  daily with new populnr-price

red-hot easy-selling propoaition. Instant,
ﬂ:ln'.'iﬂﬂﬂi: dEmm'lEtl'It-llN'l SAVIE moboTists

money. time, work, gariges buy
quantites. Certified Ep-eualt.]a Owens-
boro, Kentucky,

BALESMEN, Demonstrators, agents sell
a npew fescinating game, The Winner,
Write Notional Advertising Service, Her-
ald Bldg., Syracuse,

TCATALOG Freol Moneymakers gulore!
Diverse Company, Dept 11, 2311 West
Capitel Drive, Milwaukes, Wisconsin,

STGRS That =ell—The brilliant beauty

of the new Elite Cut-Out Letter Sign ap-

qls  Instantly to every Buslness man.
E:m' prices bring orders Tast.
for salesmen. GGet in on this now, Eeo-
enl  Advertising Displays, 1572-T4
Korth Helsted, Chicege.

MAKE More money selling Red Comet
Fire Control Products., Write ny¥ for
free facts, Red Comet. T4 Comet Build-
ing. Littleton. Colorado.

NEW Specinliy—Sells every business and
professional man. Pour $15 salea daily pay
8280 weekly, Farrell cleared over §1.000.00

manithly, Write F. E. Armetrong. Preasi-
dent. Dent. PR, Mobdle. Aln,

BLADES—Dig profits, Dest quality, Pac-

tory prices. Fostpaid, Ace Blades, Buf-
alo. M, ¥, T
EXCELLENT Opportunity selling our

complete line of brushes, largest commis-

slons, Write for sales plan. Wire Grim

&;ﬂt&mﬂmh Company., 200 Sth Ave,
E

MAKE Your own Enwnr waork for vou.
How!? Write Wonder Studies, 178 SBo, Haw=
ley Rd., Milwaukee, Wis.

“HOME Study for dear Psycholagy,
Metaphvsics, Philotophy, BI.I!!! Free [n-
fermation. College of Universal Truth,

20-B Ensi Jackson, Chicago.

SECRE'I Inve.s.tinr.l.on Experience I:I.D.-
NECEsEAT) Datective ariiculars t
drarges lr.r!er M-D640 aniwq___

CLINIOAL Laboratory technle *-l'l-l-ﬂﬂ- iﬂ
your own home. Practiee outAt supplied.
Bulletin free. Imperial Technical Inail-
tute. Box 494-E. Elkhart, Indiana.

LEARN Big pay trades in & few wecks,
Decorating. paperhanging. graining, mar-
bling, sign and nictarinl painting Cata-
log free. Chieago Painting School, 102
West Lake Strest. Chicaso, L5

LEARN Auto mechanics, body, repairing,
welding electriclty, refrigeration. Diese!
Btevinson's, 2008A Main, Kunsas Clty, Mo,

PLAYS, STORIES, MANUSCRIFTS

NEW Writers neaded! Free test shows
vour ability. It's fun! Mo obligation.
Rush postcard to Comlort Writer's Service,

Dept, 681, Bt Louis, Mo.
STORIES, Novels, poems wanted for
publication. Many eager markeis, Author
will help you sell, Monuscripls moarketed,
revised, tvped. Chrietopher Carr.
Chestnut, Philadelohis, Penna,
TMANUSCRIPTS Wanled for publication,
Remseb-PM, 30 Church, New York City.
WHRITE Articlez] Over !IIII] Tna.rl!:tbl..
Artiele formula free.  Wrl n.Tn
54l 5. Spring, Dept. 60, Lm Angeles, Clll.l.

CARTOONING, COMMERCIAL ART,
SHOWCARD WRITING, SIGN PAINTING

EDUCATIONAL AND INSTRUCTION

“HOW Ta Break and Traln Horses"—AaA
ook every farmer and horseoman shouald
have. Tt la free; no obligation, Bimply ad-
dress Heery 8c hl,'.o] of Horsemanship, Depl.
1107, F]Eulllil. Hill, Ohia.

TRADE, Technical and class MAEAT NS,

Current samples. Books on advertising,
rinting, engraving, ete. Discounts. Lists
ree.  Commercial Engraving Publishing
Co., M-R North Ritter Avenue, Indianap-
olis. Indinnn,

— MEN Wﬂ.ntnd—ulr unrulmrn l'rldlmr-
Free booklet Ma. 2 tells all B‘E'}
International Trades Institute, 'ﬂl lﬁ
Joth, Chicnes. A

TENJOY Perfvct health, Breome profes-
slonnl  equilibrist, Free health boek,
Write! Knoff, 2154MF North 5Ind Street,
Milwaukee, Wis.

U. 5 government lobs now eti, Mew
study course. Mo cost until on government
f:zrrnll Free information. Clvil Prepara-

Ty Service. 1702-a4 N, LaSalle. Ohicago,

"LEARN Telegraphy! Splendid a Ta=-
muu naw ;u'-_-msm:IF| .glL rxg-_-rmeu :nv?.pnéa:-

free. Dodge's Institute, Hiatt Ave..
'h‘l paraiso. Indiana.

WELDING—Electric are. Learn oroft-
able trade auickly threugh nctioal proc-
tice, Individun]l welder Enstruction ak
bare cost of materinls. Full particulars
free. Valuable welding lessons book 50e.
Hobori Wnldl.n.z School, Box M-T11.
Trav. Ohin. st el b Wbt S

“WATCH R!Mll‘!h "Iz stoady profitable
work., Experts usually in demand.  You
can learn watchmaking trade at home,
spare time. MNew original instruction svs-
tem.  Seript engraving  course Included.
Write for free deiails today! Helson Co.,
500 Sherman, Depl. G-2001, Chicagn,

NEW Opportunities In nir conditoning,
electric refrigeration and auto  body-
fender Including metal work, welding,
painting. Many tralned men cermn up to
5. 850 weekly, Siart preparing now. Get
ree {acts. Utilitles Engineering Institute,
1314 Belden, Dept. 117, Chicago.

CARTOOMS, Drawn o erder, £1.00
with order, Marrin, 2330 Andrews Ave.,
Bronx, New York. e

SIGN And showeard mpalnting simpllfied
with Master Patterns and our free copy-
righted Instriuctions. Bamuples 10e  Folder
feee, Economlcal Sign Servics. 1872 North
Halated. Chlcaza,

ILLOSTRATED Method now makes
drawing easy. Amazingly simolified. Maost
nractical method possible ta eancelve. BiE
earnings. Complete mrﬂmﬂ l! or send Ja
stamp [or eve-opening culars. Leon
éﬂfﬂ_&mtruinl Artist), Hu: 253 Laos Angeles,

FEN And ink drawings,
vaur advertizsine and catalosue 11lusira-
tions, from photos. coples or ohlects. Best
work and falr prices. Heraldls Studles,
19140 Onkdale Avenue. Ohicago. I

AMATEUIL Cartoonisis, earn Dlg prof-
ita. duplienting comical advertising ear-
toons. Komie-Ads, Argvle, Wisconsin,

CARTOORING Courae:—30 [lustrated
lezzons. over 500 sketches. drawing paper.
pens and pencils, 81,00 complete postmild.
Mantes Studio. Box 885 Pasadena. Calif.

YOUR Ad in this space will bring amaz-
Ing results, I'1] prove (B o youw. Write at
onee for interesting information. P,
Johnsot, Room 300, 200 East Ontario St..
Chicaro,

ADVERTIRING AGENCIES, LETTER
WRITERS, FOR ADVERTISERS

Let ua draw

LEARN Advertising at home,
tical plan. No text books. Co
educntion suficlent. Interesting

and requirements {ree. Page-Davis B:hnn].
af Advertising, 1315 A AvTEnue,
Dept. 3431, Chicago.

BUSINESS SBERVICE

Easy prae.
ach

USE Our office as your office for re-
celving, reforwarding leifers, Hawkins
Muil Service, S08-GF, Fourteenth, Wash-
lnn:r.-l.m D i'.'-

S1.00 FPAYS For 8an Francisco offioe un-
der your name. Prrsonal. business madl
recefved and remalled.  ‘"Contacts,' 451
Turk. San FPrancisco, Calif, =

YOUR Broadway nddress, Only $1.00
monthly,  Partieulars  free.  EATavan,
1241-M Brondwey. NHew York.

TYPFEWRITERS, DUFLICATOES,
OFFICE DEVICES

El.'ln b, caali,
oURE, Manu-
m E. Elthth gt.. Now-

TMK. Black duplicator.
Bant prepaid U, 5 W
facturing Chi

" BIMPLEX I‘s pewriters £31.00. Reming-
tons §12.00. Catalog 10¢ eredited. Box 64,
Elmwoad Station, E'rm'!dnnr.'t. R

TNCREASE Dusiness no “Excello-
graph'' Rotary Stencil Prinlrr reprints
thousands evervinhing you typewrite. l'umd.-
write, draw or trace. Colors. $18.75
%44, Terms. INustcated literature fres tn
business or professional men. Pittsburgh
Typewriter Supply, Department K-3. Pitts-
bia Panns.

TYFEWRITERSH. Adder, mimeogranh,
multigraph, addressopranh. Bend !ur free
Iists of machines that will help you at
half price, Prultt, 28 Pruitt Blde.. Chi=-

RUBRER ETAMFPR AND OFFICE

SUFFLIES
SUPERIOR. Cushloned, indexed. Two
lipes 25e: threse 35c. 5|31:|a.tur!| §1.50
Blocum. #14 Bradley, Peorla, IHinaks

BARGAING—Mimrograph oflice supplies
and appliances. DixieGraph, King, N. Car,

CUSHION Stamp 1 line 25c. 2 lines
3%c, Signntores $1,50, Stamp Works,
Hastlngs, Nebr.

NEW Stencil stamp, suitable [or signs-
tures, writes up to 2500 times withoat re-
inking, 51,00, Stenell Binmp Co., Box
az7 Hu[ﬂlnn Olla

KENOB Handle. cushioned, 2 lines !ih
3—135c, Stamp Works. Centerport. N. ¥

I LINES 25¢, 3 Lines 35¢. Stamp WB‘IH.
Auvburn, Nebr,

FRINTING, MULTIGRAPHING, MIMED-
GRAFHING, GUMMED LABELS

FICTURE Labels—Hundred designs 10c
refundible. Arrowprint, PMT41, Water-
bury, Conmecticut.

HAMMERRMILL t.murrh-m:h billheads,
statements, envelopes. 300 8100, Web-
ater's  World Dtct!unnr_v $1.05,

P‘rr_*.u Calemiif, GE i_

T BUSINESS Cards 1,000, 31,45 Eﬂliﬂ.
Cesme Press, 8 Delpno, New

Moaas
CARDS, Labels,

Brown

clreulars, station

FREE Brochure “Whal-Makes-n-Letter | 5 les, Atlantic, Box 653-H, Rock Hi
Full!'' Cables, Norton, Kansas. g_“&? e ko St g 1"_
QUICK-ACTING Sales letters. “"Hulz- ATTRACTIVE Inecxpensive statlonery.
letter,” 41-44 Davies Building, Dayton. O. Ea.mmazl.siw a-mmp. Springer Press, Mi-
" ADVERTISE Profitably: $16 reaches | 1. Dklaham

5,000,000 Sunday newsbaper readers with
24-word ad. Newspaper. magnzine, mail-
ing=list ralebook, [ree. Chicags Adveriis-
Ing Amency. 20-PA West Jackson, Chicago,

ADVERTISE: 3 Waords, 149 newspapers
£6.50. Lilsts free. Advertising Bureau.
48158-C Cottage Grove. Chicngo,

MAIL Order dealers! More profits for
WANT A su r-mmw:ry" Write DQ, g'ﬂ;. Details stamp, Van Allen Bru.:]le;f.
Info Co,, Box 113, Ch i Kenmore, Chicago.
MEN—Women., Ol U- ﬂ government SAMPLE Five column inches display nd-
nhs, vertising in 235 newspapers for §165. Fooks

5105-8176 maonth .p e now at
ome, Tor examinations, Full particulnrs
—&Hprcimen preparakion—Llst ?mnl.um.
free,, Write todny, Franklin Institute,
Dept. W3, Rochester, N. Y.

LIF‘E s n missian. Lenrn how to A H-Il it

and heppy. Wonder Snuﬂ.ies 179 Bo.

!la'-\lll:r Rd.. Hlwaukes, Wis
AUDITING Lessons by G P.A Elmglr.

Inexpensive. Information [ree.

Accounting School, Box 1534, Memphis,
Tenm,

J6A

orints, Fountain Green. Illinols

ADVERTIZING Placed all magazines,
newspapers U5 A, Canada, Mexico, Cen-
tral-Bouth-Americe, Wesi-Indies. Lowedt
rates. Fros acevies, 54 page catalod frosa.
Baket Advertising Agency, A-189 West
Mudison, Chicago,  Estabiished 9 vears,

FREE—HNew Advertisers Rale Culde. 44
pages. Includes evervihineg, Lowest rates,

Brown Adwrb:ladn: Ageney, Mer-
chandise Mart, Chieago,

00 LETTERHE.!DE. 300 Envelopes. both
gl.'ll.'l.td $1.85, 2000 6x9 circulars 5385,

Turnbaugh Press. Loysville, Pennn,

HAMMERMILL Letterheads, emvelopes,
all colors, 32 styles type, Freo particulars.
Woodraffs", 217-A Lewis, Duluth, Minn.

00 LETTERHEADS $1.00. Processed
£1.75. Harykal, 602 Enagle, El.;l'l'aln N ¥.
HIOH-GRADE Frinﬂg repsonable
Elcus, Frompt service nd [or samples,
ton Press, 1371 Main, Oardner. Kansas
:L A= 1000; Lt.-.rrmizlnnﬁ Envelopes.
-—57. 75 Manga, EBIBEE:! Mewark,

LE‘I'I'E:RR'E:'LDE Envelopes

150  each
B1.140, lmml:ﬁln.m service. Heystooe, 11
Pitt, New York City,

5,00 PRINTED Envelopes $5.25, Econ-
omy, 116 West L4th, New Yaork Cily.

WEDDING Announcements, invitntions,

mpathy cards? Samples fres, Origlak
Ff:'lnlﬂ_'.' West Ledsenring, Peno.

POPULAR MECHANICS



500 3;x21; POUR Line gummed stickers,

jﬂg:hr r, Bc. Moritz Printery, Sag-

CENTRAL West Prjntr.r: EETW=
lew, prices umsurpassed. ﬂ:un..
Chicago.

300 LETTERHEA And envelopes,
m]ilhhg hrgm: bliie !:r!lh'. *l#slfl bonsgrﬂ%rq
— ar m ey 'S
L‘n Indianols, ﬁ

Letterheads and 100
tpald: same in Ham-
e, 10T West Roose-

Bl5x1l HOND
B3 4 |!1:|1.l'||-_l=I

1‘35 Eem:.a'r
vcll. Philadelphia.
WANTED Frinting of ail kinds El'ir thou-
sands of our readers, Your ad in this
space Will bring you some nice orders.
Write for itive proaf, F. W. Johnson,
Ch:slﬂ:d dvertising Manager, Room 304,
200 Easl Onlario Street, Chicago. [
35 ARTISTIC Letternends dellvered 25C.
Brink, 1130 Holmes, Menomines, Mich,

HARVEY L.B.I:nﬂa Berea, Ohlo. Better
label vnlues. 1

Interesting sn fres.
ENVELOPES Printed: 1000 No, 635,
glﬁﬂ' 10080 Mo, 10, £2.25 Bamples, EE‘:I:ITB.
ce, Birthebourne Station, Brooklym,

BETTER Prlnﬂrlg ln.d betler prices
(mimes 1829), Wilson, Box ESE, Anderson,
Indiana.

MIMEOORAPHING—500 8lpxil £32.00,
Excellent workmanship, Lem's, 5710 Stan-
ton, Detrodt.

MIMEQOGRAFPHING — 500 Postoards or
300 letters £1.00. Additional hundreds, 10e
No lineago limit. H-B.I'I'Jlﬂf-ﬁ free. Dolinr
Letier Service, 180 W. Washington, Chi-
CARD.

PRINT Anvthing rensonable. Particuiars
free. Hamllton Press. 4341 P, Meade. Chi-
CAED.

QUALITY Frinting—unsurpassed.

E—Iﬂ_cu .Jfrl-mnlw free. Fame Press. Lnth-

PRINTING OUTFITS AND

BUFFLIES
:-l:.iI.ND Presses bought, sold. Press, 209
Bouth Upper, Lexinglon, Ky,
NEW Type. Reunnan]y nrs:ed.. M. R,
Lnnr.‘u; Co.. Richiand. Fenna.

FONT Mew t?'DL‘.

1!3-'5 Jlt:tmn. Michigan

¥ mmnhuﬂ. List _fren.

Bau‘toc ten cEn Model Press Co,, York,
Penna.

MAKE Fholo-engraving outfit vourself.

Plrm:u]ara sample engraving 1l0e. Nu-
. Carrallian, Illinaots.

PR:I'NT Your own cards. stationery, elr-
circulars. advertising, Save money. Sim-
nble rules furnished. Print for others. nice
profit.  Junlor outfit $8,25, senior outfits
$106.55, Details free, Eelsey, Ino,, T-11,
Meriden. Conn.

PRINT At home, 10c will bring a com-
ete eatalog of presses, type and sopolies.
. Peiffer & Company, & Columbin Bt
MNewark, W, J.
BARGAINS — Presses, type,
Send stamp. 150 Harvard,

supplies,
bridge

Mass,

UEED Presses, type, lies. Lists 3c.
Turnbaugh Service, L:r::ﬁﬁm Penna.

FATENT ATTORNEXYS

INVENTORS: Take flrat step toward
protecting your Inventlon—without obliga-
tlon. 'Write for free “Record of Invention™
form for establishing date of Inventlon.
We also send rec—dB page book, “"Patent
Cuide fn-:l‘ the Inventoar'—telling Impart-
ance of prompt action, confidential search

service: how to sell and market lnven-
tons: details of convenient payment ol

Bend for free ""Patent Guidc" and “Rm:nrd
af ‘.lnwntl-m:l“ form today. Clare A

Reglatered Patent Ath:rhej.' 1618
MMEL
VICTOR J. Evans & any, 411-H
Victor Building, Washington, D, O —ong
of world's :Ilnmut firms Remistered Pat-
ent Attarnevs, tablished 1B98—will send
ou free—68 p:u of facts for imventors.
plainly written books tell you how ta

1y for palent—give six basic methods of
selling your invention. Fees reasonable;

Tﬂmﬂrmﬂaﬁmmmmtlnuh‘

ul"ﬁf Four mtmt Frea ulars air
Paten l.a r, 1107
Barrister Bui ﬂuJ.mnu Washington. D, G,

W D—Meritorious ubenlu!d 'l.mnl‘t-
free. Tnvention Revoreor sn1img St
Fairfield, Chicago.

“BELLING Inventions With mod with-
out Patents.'’ Interesting boak describing
bml-ltllh' all methods to sell befare ut-

nf mechanieil wlu (illustrat-
nstruction on ing, fAnaneing,
t:lﬂnv l.lgm d. EN. Metzler, 11 Wﬂ.b

Lmﬂﬂﬂ B, James, Registered Patent
Attorney. 1267 Natlonal Press Building,
Washington, D, ©. Established 1813,
Prompt. efMsient services, reasonable rates.

L. F. RANDOLPH, 303-H 'E"I.ﬂu‘r Bl
Washington, D, O, Low cost. Book &&
!ﬂ!’ﬂl‘ﬂiﬁilnn !rm:

IN'\"ENTORE—BE!M disclosing vouar 1n-
vention to anvone send for form “Evidence
of Conception''; ““Bchedule of Government
and Attorneys’ Pees" and 1nxtrur:tiuna
SBent free. Lancaster. Allwine & Rommel,
ill B'I:I'I‘EB Biullding, Washington, D. C.

ENTS. Protect your lden by secur-
Inn !rl:t ‘Proof of Inventlon™ folder, Ex-
ceptional personal service, Established
1906, E. E ll'mmnn 871 Woodard Blde.,
Waahlngtan, D O,

“m‘l‘ﬂﬂ'ﬁ Gulde' free: full infor-
mation about patenting, selling inventions,
Frank W. Ledermann, 154 Massau Birest,
New York.

for frec hwh:lﬂ

II'ﬂ"EIiTDRE—E
“Patent-Sonse.”” Information based on 84
Eeu-: experience, Lacey é Lacey, Dept
A. 636 F Bt.. wgnhjm:l.nu 0.
PATENTS. Booklet free. Highest refer-
ﬂ!bu Best results, Prompiness assured.
tl-ﬂl:l E. Coleman, Patent Lawyer, T34
Winth St.. Washingion. D, O.

FOR INVENTORS

PATENT. Trademark. copyright. re-
search servies, Complete service for in-
ventors. Reasonable fees. Prelimi
Information free, Inventors' Service Bu-
rﬁ""é Chandler Buoilding, Washington,
ORDER Your blueprints, mechanica]
-dr-wmua. and photostats from Natlonal
Drﬂ.l'l.ln{ —Facilities for patent 'prm:ng-
tion 116 FPortwashington, Milwaukes,

P‘ATENT Your idcn-—E:mpte Inventlons
often valuable. Two advisory books—{ree,
Vietor J. Evans & Co.. 413-H Victor Bulld-
Ing, Washington, I c,

INVENTOR'S Universal Educntor: con-
tnins 00 mechanleal movements: 50 per-
petual motions; [nstruction on procuring
and selling patents and :e]e:ting nn attor-
ney, ete, Buggests new ldeas. Price 81 post-
baid in U.8. A Address Albert E Dieterich,
E11-B Colorado Bide.. Q.

Washingtan, D,
CONTACT 26 Buyers! Your invention
drawn, 35 prints and 25 manufacturers, £5.
U, 8. Dralting Co,, 81 Wall Street. New

York,

HAVE You a sound. practical invention
for sale. patented or unoatented? If se,
write Chartered Institule of American In=
ventors, Dept, 4-A. Washinaton. D. C.

WE Locate buyers meritorious patented,
unpatented inventions. If will ssll, reply
J.mmedltntelgr mnml:l-lnu\g;ewbwm.ut rei[%i
enees, free ventlon
South Fairfield, Chicago.

BMALL Inventions wanted by manufsc-
turers. I'll help you sell your invention.
Write for free ecireular. Stanley Hull,
T026-% Eucld Avenue. Cleveland, Ohlo

CASH Faor Inventions, pateoted o un-
patented, Mr., Ball. A- Hﬂ Plzmn.t Chi-
caRs.

BIMPLE. Practical Inventions wanted by
manufacturers, patented or unpatented.
For_information write Chartered Institute
of American Inventors. Dept. 4-D, Wash-
Ington. D, C.

FATENTS FOR BALE

FOR Sale—Patented slack burning com-
bination hot water or air furnace. Address
Box 243, Auburn, Nebraska.

RADH) Chassis jack. Recently patented,
Tzeful on ever¥ mdio service bonch,
C. C. Meublg., Plaguemine, La,

arf 2T Tt BT Becoms bt
Jael

in the home, bar, ete ?I. .“Irlan 1184
Adeline 5t,, ﬂnt]smd oalif.

PATENTED Cl'min #tore item, No brok-
ors. FRuskin, 5656 North Hermitmge, Chi=-
CLED,

PATERT On safety mechanism for cage
Hpe elevators. Write Francls Wendt, Ra-

‘Wisconsin,

CABINET Makers, carpenlers tool, Pat-
ent No, 1,967,135, F.0. Box 'EIIE Baltimore,
Marylinnd,

BELIL Your patent throush a small elass-
ifted ad in Pom Mechanics. Many in-

Manager Classified Advers
uslnm 200 E. ﬂma.r‘.m 5f.. Chicago,

MANUFACTURING

WE Are equipped Lo I'D-l-ﬂ'u.fl(!ll-‘lI\e sheet
metal and Hght iron work, ates] frames
stands, racks. ]’1.111-::11|r|§d:i drilling nnu
welding, Accurote Iwnnkes A
Chicaga.

TURNETILES, ﬁ:ﬂnl casting moiilds,
tokens $1. per 100, Machinlst workers,
ilirml:nrs, Baum's Speciaties, Knnsas City,

INVENTIONS Manuofactured bv an
perienced company, in any guantity ot :Inw
cost. Metal specialties, noveltles, stamp-
inws, dies, and models. Free estimates.
Ouir booklet “Mind vs, Matter” sent upon
receipt of 25¢, Rex Engineering Co., Clo-
cinnati. Ohlo. Deot. C.

MANTUFACTURING, Any material
guantity. inventions developed, ML
Burllnp’h‘m Hentucky,
T

u}
book 28c. Fopular Mechanics, 200 East
Ontario, Chicago,

MODELS AND MODEL BUFFLIES
“17"" CLIPPER Ship mudll i:.‘lt il.'H: ZB“!

I SELL Patents, Estahlish
Charles ‘A Seott. T73PM i L0
Rochester, M. ¥,

CASH P‘ar practical ideas and Inventio
Mr. Ball, AB.9441 Plensant, Chicago.

INVENTORS: Profit by your inventlon.
A ?':ﬂi“lm?lli l.ul 1aven by mn ex-
Brie I
poekiel el v W
elot of 2he x i
cinnatl. Ohio. Deot. D. co.

INVENTIONS WANTED

INVENTIONS Wanted,
business conesrns with Ia
nances for making and sell.lnr
Send complete details with
J. E Maddrell Businese
M:ulh'nn WL:.
CI'HB 'TtnM!l types—h

ﬂﬂ mtah]:uhed
fi-

l:rur Idms
t Int.tui'

arranged. Delny may be costly; ”B? basis. Patent Promotion Sned.u.!h
write todav. 0 Broadway, New York,
MANY Inventors will be Interested In “SELLING Inventlons With and With-
our service. Information on sublect of ob- | out Flttnt#.' Iﬂl.crntkns book daﬁ-:rthin:
talning & patent and marketing an inven- | practically all methods to sell before

tion supplied without chnm. Write us
persgnally. Hcmnrmw & Berman, Regis-
tered Patent Attorneys, 134-X Barrister
Building, Washington, D, C,

JULY, 1941

:nu:ni' mt:cha.mul prjn%ﬁlu Hllusu-ll:.w
ed nstrietlon |:||1. prote r|.-n.':].1:|.|:;gr
“'““lF %1 post] KO, Me ':!N

tered Patent Agt., 1I ‘West 42nd, New Ym-k.

catulog—planes, motors, ekc
Bupply. _1850-04, Ch!u.n:n.

BUILD Dual carburetor, double benrings
minfature motor. Complete drawings, in-
structions, 30e. Wright Motor Works, 6501
South Minerva Avenue, Chicago.

POWER Maodels, Electric railways,
steam locomotives, steam and gasoline en-
mines, nil accessories. metsls, tools, B4
'nﬁ-zr catalog 33c. Chas, Cole, Ventura,

ILLUSTRATED Catalog 40 engines, cast=
“%i supplies 25¢, Refunded. Heowardeoo,
A=2417 H, Ashland. Chicago,

BUILD Your own radio controlled boats
and mirplanes. Complete |llostrated in-
stricltion boak 25¢. Harold Eisert, Hame-
mel Btation, New York,

MODEL Bupplies for the Inventor, Send
3c stamp for cataleg. Fleres Model Works,
Tinley Purk, III

CARVED Hull =hip model kits. Ship
and wyacht model Attings; muual iiu:m
salls, Illustrated catalog 20, A,
er. 100@-M Etowah Ave.. Roval QE Migh,

MINIATURE Steam Im:umutl.vu new

lsting &ll billders' necds 25
ttle Enmines. 'l.'i'llminmn California.
THOUOSANDS

Bhi Attings., hundreds
klts. catalog 10, Pﬂ]i'l. 419 Beventh Ave.,
Hew York, N. Y.

3TA



MODELS—Practical models put over
your ldeas., We develon models from the
crude to perfect working devices. Yaur
tdea might have lnrge cummen-.tnl value,
Bervices mndenu;f references,
Registered aradoate umrl ab  wour
service. Send I5c for our ﬂI page booklet
“pind vs. Matter.” Rex Engineering Co..
Cineinnatl. Ohio, Dept B.

MONEYMAHING Idens—Latest books—
Bargain catalog {ree, Popular Mechanies,
§13 5t Clalr, Chicagn,

HOME CRAFTEMEN

BQUAREKNOTTERE! Make h-el.rs ha.nd-
bags, eLo, qunl:ltr cord snmples W
He nn.:r: ook, r.a.u.lni: :nr.t
samples 100, E Regular $1 book
wl:.h 50 beginners -um'.ﬂt all for &1, P. C.
Herwlg Co.. Dept, J-28, 131 Bands Bt
Brooklyn, N, ¥,

N g S
TS, amedr

2l ages,  Clasaified fuunmed list 10c.

Charles King. E. Kingston, N H.

LEATHER Craltamen: Posteard brt!r&a
catalogue showing approved leather

designs that we emboss on leather chosen
by you. Resembles hand tooled leather.
l‘.ﬂ.mcr Pru]-:r:t Company, Box 001, De-

CIEI' P“rn leathercraft instruction pam-
phlets. prices of leathers. tools, prolects.
Make exira Mz% Beantiful gits. Leath-
er gamples 5ec. flder & Company. 1038
COrashy, Dept. TF, Chicago, Illinois.

PATTERNS: Lawn ornaments,

silhou-

WATCHMAKERS' Materials. tools, jew-
elry—bought. so0ld. Best prices for ald gold,
dlamonds, Fres eataleg, Ben Segal Com-
pany, Box 150. Ohicago

WATCHES—Hamllton., Elrln, Waltham,
Bulova a8 low as 32.75. Diamond rings st
Iﬂ"ﬂt prices, Postal brings free (ustrat=

catalog. Quaker City Jewelry Company
Whulmbn Jewelers, 801 Walnut St., Philu-
Iphia, Penns. Dept. "8

WANTED! Guold, silver. platinum, dia-
monds, mercury, ete, Ship. Simon's Jew-
elry, 353 Old Areade Cleveland, Ohio,

OPALS—Oollectors” parcels $5.00, Lanl-
daries’ parcels 8500, talogue free, Nor-
mon Seward, Melbourne, Sustralia.

BULOVA, Gruen, Hamilton, In, Wal-
tham wrist and pocket watehes for lmdics
and gents, Positively lowest whalesale
brices. 1941 stvles mow avallable. WWrite
for free money making wholesals cata-
logue. Worman Rosen, Wholesale Jeweler,
Dent. P.M., 001 Sansom Street, Philadei-
Eil. Prnna,

OOLD 535 Ounce, Ship old gold teeth,
crowns, jewelry, watches—reeelve cash by
return mail. Satisfaction guaranteed. FPres
information. Dr. Weubern:s Gold Refin-

lng Co, 1E00-Q Hennepin, Minneapolis,
Elnn
Fossi]l woods, thres pounds

ATES,
1. 2II||_I postpald, Jay Ransom. Aberdesm,

HIGHEET Prices for ald gald—Mall voif
teeth. watches, lewelry. 100% full eash
valus mailed day shipment recelved. Sat-
Isfaction munranteed or articles cheerfully

. relurned. Information [ree. E0
eltes, plywood povelties, Decal transfers
and other supplies. New catalog {lustrates | Boomiox cCompany.  J00-F - Chamolain
500 artfcles, Wo-Met Shop, burn, Ga. - EQ-
182 THINGS You can easily make for FOR THE HOME
fun or profit, Soe.  Popular Mechanics

Press. Roam C40, 200 E. Oniario. Chicako,

GREEK Temp]u. bird freder b(‘l.lh'
Easy. Plans cents. Elby, P:Itt.ulmrtl:l

Pennn

VENETIAN Blinds, suppllexs, machinery,
wholesale catalog Jbe.  UManufacturing
Booklet™ 81.00, YRoberta.' Bax 2380,
Gloversvllle Hew Vark.

NEW Sensational no leak toilet tank
valve, Eliminates leaking toilet tanks.
Easlly installed. En.rnu water and assures
ﬁn’ml Nushin a0 complate, tpaid,

lder free. Ei.'l.na.r Manufacturing l:.‘u

Bg. Glens Falls, N, ¥,

TOBACCO—BMOKERS BUFPLIES

LEATHERCRAFTSMEN: Somd 100 inr
new handbook and catslogue of tools an
supplies,. E. A, Bweet Company.
Iﬂll'l.ﬂrcr&lt Division, A-48, 148
Stroet, Binghamton, . ¥.

Inr.'..
Btate

GOLDEN Leaf m.tunntud
pipe or chewlng § U:u £1. Dﬂ

when recelved : froe,
Pmim:a I'IE

ﬂ#lltuﬂ.

ENCGCEDOWHN Cednr chest, lumber, ve-
neers. lllustrated catalog 10, Glles Hen-
dall Co,, Decntur, Ala

THE HNew Bhebel Baw Filer produces
saws that have no ﬂllllil. Bend for full in-
formation. ehel, T30 8, 2nd Bt,

Milwaukes. Wis.

WOODWORKING Power tools — Make
them voursell, Lathe, scroll saw, saw tas=
ble, drill press, portable sander, bandaaw,
motorized nplone.  Complete detalls only
Zic. Popular Mechanics Press, 200 E. On-
tario Street. Chicamo.

RAZORS, BLADES, SHARPENING

RATOR Blades "Tizsuoe Thin" (double=

edge) 33-1/3% thinner. .00 stainless
wal epring steel honed o extreme accu-
TRCY, tough beards, [eather touch

shaving comfort guaranteed, Finest bladao
money can buy for double-edge razors,

blades $2.00 postpald. Direct Sales Distrib-
ﬂ':niqu- Hopkinson Ave,, Dept, 1, Brook-

Reeves Tobrcoco Gn
WANTED—MIECELLANEOUS

MISCELLANEOUS

LEARN To use sliderule for guick and
accurate figuring. Hu.liprtn.s d!ﬂd.i'nt LI:L-
stantly. Ten inch aliderule f
§l. Money back tun.rmteed_ trﬂa. ‘Jﬂ
East 38, New York City.

TINDISFENSABLE Waterprool coment.
Mnke ensily, cheap, Model building, an-
tigues, anything. Bampls, formula, In-
atructions 81 Research, Hammond
Ave.. Elkhart. Indiana.

MAIL Order business course shows you
how to make money. soeare or fulltime
Tenches professional mail order techndoues

—not penny-catching schomes, Free de-
tails. Nelson Cumu!ﬂr. 500 Bherman,
Dept, 408-G, =T

MONODORAMMED Aloha silk

spart
shirts. Ladies' $2.09%, men’s $3.45. Iﬁlﬁ
costumes, curios, souvenirs, Hawallan Art,
Hox 3502, Honolulu, Hawall.

SUPERTIOR Black Indis inks. Send for
information. Meub, Expert Penman, 1944
Lomn Vista, Pasadenn, Callf.

ART Profitable tntmlnn and remov-
ingsrhuam Free instruetlons. Write
'Pa.l."uw (111 Equlh. State, Chicago.

" FREE Leatherette sture folder, E
::!ul.ﬂ 10c, Keystone, 13 Pitt, New Torl
Ly

BIG Mail for you. Latest monevmaking
offers, opportunities. catalogs, magazines.
Mamep listed in directory 10e, Id Berv-
ice. 117-M. Park Ridge, TIL.

WEARING Glasses? My home treatment
may make them unnecessary, No - drugs.

Deotails free, Sample 10e. A, Jacobson,
Tosnla, Minn

CORAL From south seas. Beautiful
specimen plece 25c. McMahon, Box 30,

Bherman Oaks, Calif,

BBND GQuarter for enough plants Lo bring
you 21.00 easily. Ladies can't resist,
Bchesiz, 08-M Branel Sellersville, Penna.

RECEIVE Oigantic m-ulli mAgRETeS,
samples, Your name in numerous malling
lists 0, Howard, 398 Broadway, How
York

CONSTRUCTION Of Boulder Dam—
Where thousands visit weekly, book that
tells actual constryction, 58 uu’h:lmh. doi-
ens of pictures, A ‘|: ou will a.n

G, % T B nle s or JoR
e Ink Foun
dollar bill, name and lJm:'uﬂ ‘Il.l'llrlu-

Pen, Box 44, Whitney, Nevada.

CABH For used microacopes, drawing
sets, binoculnrs, slide rules, watrhes, sci-
entific and medical Instruments, tools,
Entisfaction guarantesd. Elman's, 106-MC,
Bouth Wells, Chicago,

Justice Jewelry

JEEMH. 180 Nﬂtﬁ 'WL‘H;. Chleaga.

MECHANICAL Toys, old Iron cars, wag-
ons, nnd locomotives, plctures of steam-
al‘lipﬂ Atreet carg and wnll old catalogues,

. Whitlock, Bethany, Conn.

HIGHEST Prices for used cameras. bi-
noculars, microscopes, drawing sets, tools,
rifles. shot suns, any optlcal or sclentific
instrument. Satisfaction gusranteecd. Ins
formation fres. Cordon's, 162-M Madison,

eEn,

MERCURY. Cash pald promptir. o=
tations free, ‘Wholesale Terminal, Nor-
wood, Massachusetts,

FERSONAL

OLEAR-VIEW Far trimmlng mustaches.
Ehnnne present safety razor casily., Plan.
1.0, . Enst Mallne, TIL

WATCHES, OLD GOLD, JEWELRY,

FINE Diamonds at out-of -pawn prices—
Liquidating unredeemed loan m:ﬂ:es and
big cash buﬂng&uwor enable us to offer
geruing prices far less than
cost. carat ladies diamond ring. @ side
dil.l'l:ll:l!'lﬁ.! 84550 15 enrat ladies bioe white
diamond ring, platinum mounting £80.50:
1 l:nml Iadies blue white diamond rin.

B.50; 1 carat man's diamond ring §89.

unﬂrma more beautiful diamoned offer-
ings, unbelievably low prices, Shipped free
Ior inspection and appraisal to any bank

ETC.

express agency,  Send for free list,
T..Il:lrd J. Butler, President, Prudential
Aszocin Pawn s, 1331-EB

Haru:. Clark Strest, Chicago.
ELOIN, Waltham watches $3.50, Make

big money, Pree watch and jewelry cata-
log, Pymouth Jewelry Company, 163-F
Canal Bt., New York.

384

REMOVE Yoiif own Lattooes, start prof-
Itable business. Write Talttoo Bupply
House, 851 Sonth State. Chicago,

H!KIG&N Legal matters, William
Cocke. Reliable American Attorney, El
Paso . Texas.

CONTEST Bulletin,

test helps. 1De. Oeneral Contest Service,
Dept. T, Duluth, Minmn,

PSORTASIA  Bufforers: Pixacol has

ught results when everything elas
fniled, Applied externally. dries quickly,
convenient. Try regidar E’ botile 'u.tl.l'ml.
investing & cent! Write: Pixasol, Box 3
Cleveland, Ohio.

" BINUS Trouble. If & victim of slnus ar
catarchal infection. write National Labora-
torkes, 'E_EI:J. Franklin Station, Washing-

1 big pages of con=

NEW. Money making formulas book tells
how te go inta business for voursell. Send
for [ree detnlls. Popular Mechanics, 200
E. Ontario, Chicaeo.

BEAUTIFUL American flags that ¥you

1 be proud af. Double warp bunting.
sewed stars and xl:rl. , brass evelets (no

led. 3xB fect, &I 4xf, £31.50. Post-
Mﬁ. Western smﬂbr Company. Omaha,

ehraska.

ESSAY teat! zes! Writs for
pnritw[anmcmutnrn. Eﬂ West Adams,
Chicago.

LEARN Tempering tools, copvright book-
Iet&nmma:d $1, P.0. Box 324. Hagerstown,
M

BTAMP Size. glossy. summed pholo
stamns, Reproduced {rom vour plhotc-
graphs.  100—88c, Cloaranteed, Wards
wonde, MP-5_Wallingford. Connectiout.

BTANDARD Eleciric lamp insect killer.

%$2.00 up. Literature free. Sauer HBros.,
San Leandro. Oslif.
FROG Ralsing! Rob-

Baoak 'I.'l]r 1.0,
erts Frog Farm, Ornnge, Texas,

COATE Of arms and erests. correctly
painted in colors or bilnck and white, [rom
hern]die m:rlnllnu or Iurnlal:md. copy.
51000 Highest grade work. Hers-
nldic E!.ulﬂl.‘u. '1814F Oakdale Avenue, Chi-
CARD,

TATTOOIRG, Engraving outfits,
ir]a..beﬂ list free., Percy Waters,

Tlus=
Anniston,

MEXICAN Jumping beans. The Best
curiasity {0 the world Joaguin Hernandesz,
EIM.H,EI.‘ Algmm ﬂ'CII'IDHi M“WU.

BENSATIONAL "Teloflash' golf score
eounter, adding machine, Only $1.00,
Bpecial gift, An excallent advertising pres-
mium, James Chynn, 3521 South Hermi-
tage, Chicago

'WLN' Prize money: Buu‘sle't—"sucneu.a!u]
Eileslin shows how,
B‘I.I:ll!'tln listing 000 00000 ;H‘I.lu ]Jm'lud

World Publishing, 4615-B Cottage Orove,
Chicago.

WELDING And hundreds of money mak-
Ing and money saving ideas. 781 |Hustra-
tions and 214 pages in 104 on N
50c¢. Popular Mechanica Press. Room C49,
200 E. Ontario. Chicngo,
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R COLLEGE

__PARKS AIRPORT

Offers YOU COLLEGE and PROFESSIONAL TRAINING
Majoring in AVIATION

Aeeredipod llf the Tllinoda Superintendent of Publie Tnstruction, Recs
pgmized by L. B, (dbpe of Education as an Inatiootlon of Higher
Leaming. UL8, approved as & Commarclal Ground and Flying School
and Mechanics' School. Aceredited by woild cooperniing with ihe Tnited
Blales Army Alr Corps In giving Dight apd mechanies]l training.
Open 1o high scheol graduates,

FOUR cstirses lead to B.5, d-uunﬂ. in Professional Plloting, Aviatiom
GHHIFUHI, Maintenames Engimeering, MAeronaulical Engimeering.

TWENTY -TWO THAINING PLANES are used in professional flight
iraining which prepares gradustes for airiine flght operatlones.
FACULTY of 2 specinllsis in various felds of avlatlon,

150% graduates. Enrollment limited o a total of 200 comenercial
aviation stwilbents, Capacity enrollment of 500,

100-mere sirport, 20 boildings deveted to school purposes exclusively,
Dermitories and dining hall st the College.

Bumimer term July 7, Send pesteard for new Gd-page catalog,

'"lh TE&H g Istrar, Dept. PM-7

PARKS AIR COLLEGE, East St. Louis, H

NEW YORK
ELECTRICAL
SCHOOL

FOR MEN 16 to 60
The unique school—known the world over
for its distinctive method of combining
“Why & How”—theorvy with all electrical-
trades practices,
Free descriptive boolklet

NEW YORK ELECTRICAL SCHOOL

44 ‘Wast ITth 5t. Mew York Cily

EAST ST.LOUIS, ILL:

Estakblished
1502

FUHS

1t Wi: tr;-ch

Tan SKINS, Make IJP
B:iTudﬂ'muthH-: mﬂ!huﬂhn w
you at Home. Mwn: Birds, A, nini

F%l‘.&in ntlngtmhl-u- dmt?ﬂr othate,
FREEBOOK

men lnrl

I-: u-?fﬂ;r%rt ‘s Nr-?“'

Send postal eard TODAY-This Minutst State rour AGE
MORTHWESTERN SCHOOL OF TAXIDERMY; Dept. ::I T, Omaha, Mebir,

{ Te maks Ihwnl.. Platei. IH
4 -rl.m.l wa;. ||l=.rr| .

schanical der
FULL L!i MENT I]f 1.I.|I
INCLUDED “I I'I|: COUTREE. Low

& homwe s "5-‘" llﬂ =
MATERIALA
Eiun. Easy LEfins Wriis

for FREE BUMIH aboul thes muney making profession (s b not
afocted by maching sps.
MECARRIE SCHOOL OF MECHANICAL DENTISTRY
Dest. 778, Philadelphia. Fa.
TOOL & DIE BAXiNS
DESIGNING

Machinists Trade, Machine Drafting angd Design, Practical shop trokn-
Ing in the world's Industrinl cedter. Write todsy for full infonsatian,

HATIONAL SCHOOL OF MECHANICAL TRADES

Dept. 31 B2E W. Lake St Chicaga. 11l

AIRCRAFT

WELDING ENGINEERING

DEFENSE INDUSTRIES Offer Ouistanding \
Opportunities to properly trnined GCommer-
cial Welding Engineers (1 vear), Welding 3
Technigians (& monthe), Aireraft Welders &
and Arc Welding Operaters (1 months),
Learn By Doing. Earn Part Expensesa— §
Write for free &4- nage ilnerented Book—""Daws
Of A Glant Industey.” Mentlan course desired.
Milwaukes Schood of Enginesrine. PM-T41, N, Breadway & E. Slaie, Milmaukee, Wis,
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LEARN

RADIO |

g

¥\ NOT BY BOOKS | |

{ buton Actual | [}

',bl . Wﬂ. Yot \ <N
| 'LEARN BY DOING" ||

JW Frnance Vouw %ﬂfmg

Prepare now for initics in a fascin-
ating well paid field. You can get your
training first, then pay for it in easy
monthly payments after your training
period i3 over. Then you have 12 months
to complete your payments on casy
monthly plan. Fill in and mall coupon
ol below today for full details of this unisual
H.C.LEWIS plan,

REAL OPPORTUNITIES
FOR THE RADIO TRAINED MAN

Prepare for jobe aa assembler, Inspector and tester — Radio
eales or service and installation work. Broodeasting sgation
operator—Wireless operator, sound work, alreralt Radio, auto
Radio, code, etc. Many opportunities in the vast RBadio feld

“LEARN BY DOING"

AT COYME IN CHICACO—YOU DON'T NEED

ADVANCED EDUCATION OR EXPERIENCE
Wedon't teach by book study, We traln you on & great outlay
of Radio, Television and Sound equipment— on scorea of
madern Hadia Recelvers, actual Hroadeasting equipment,
Televi=aon .111|;.ar.jtuu, Lound Reprodiction _equipment, Codde
onid Telegrup equlnmenr.. etc. 1:4:-u. don't meed mdvonced
cifucation or previols experien We give you — RIGHT
HERE IN THE COYNE hH.EiIP"u—I:Ilr netunl practice nnd
experience you'll need in this great feld, And becasse we cut
put all uselesa theory and only give that which is neceasary you
1|prt a practical training in a few weeks, Mall coupon for all
acts pbout my school and t:r.l.ini.u; methods,

EARN WHILE LEARNING
If ywou need part-time work wo hJ-T!erllenx expenses while at
school, we will help you getit. ter you gradiate, life-time
employment service will be avallable to you, Every Coyne
gradunte also receives o Life Membership, with free techoical
and business servies mnd IlErlnt'lh;'s-: of review ot any time
without additional tuition charge.

GET MY BIG NEW BOOK

I have :{tepumd a brand new book called *'Vour Futore in
Eadia™. tells all abouk nu- l.res LI:Ii_.niv =hopa and my plans
e help you get nhead. Pack with facts ond pictures of
students at work in my shopa. Mall coupon for this Big,
HNew % nan'! wa i mllfn'l:o 'I.'lr.|1hlz dftﬁullu o1 hmE i
Finance Your Tralning . ., facts on bow I help you " Eam

.. information on FREE I'..M I?Lﬂ'l" MENT

SERVICE FOR LIFE i other plans to help you. ACT
S ather
W TG MAKE SURE WOU GET MY GENEROUS

OFFER. Sending for this intereating free book con be your
:Ih-n: blgl step to success. Mo obligation. No salesman will
Mall the coupon today.

H. €. LEWEE, President
RADIO DIV, COYNE ELECTRICAL SCHOOL
500 5. PAULINA 5T., Dapt. B1-1H, CHICAGO, ILLINDIS
------—--------—-----------—-nn

H., C. Lewis, Pres., Radino Division, Covne Electrical School
500 &. Paulina 5t., Dept. BI-3H, Chicago. il

Denr My, Lewis: Send me WO | BJ‘ Free Radio Boole and all the
facts. . . also full details of your “Fay after graduation’ plan.

Mame, , ...,

Say pouw s ©f in Pepular Mechanics!
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but here is one wurr ynilcén Lz_ivuid'

A misplaced ring may upset the ceremony
for the moment, but you can at least drive
away on your honeymoon with the same
Peace of Mind about your car as you get
from your insurance policy—if you have
had your Texaco Dealer give your car a
Marﬁ{k job.

For Marfak is Texaco’s 40-Point Chassis
Lubrication Service, standardized in chart
form for every make of car, and applied
by a specially trained expert who works by
chart—never by chance.

Naturally, every point of your car is ser-
viced, but the real superiority of a Marfak
job is the famous Marfak Lubricant used
at every vital friction point.

Both cohesive and adhesive, Marfak
sticks to metal and to itself. Heat, bumps
or water won't melt, squeeze or wash out
this super-tough lubricant from which the
entire service takes its pame,

For real protection, let us Marfak your car
next time it needs chassis lubrication. At
Texaco and other good dealers everywhere.

é ?’ Fred Allen in the full-hour program of
! the TEXACO STAR THEATRE...with

i ‘i KennyBaker, AlGoodman'sOrchestra
and a great cast. Every Wednesday

nghr. Columbia Network. 9:00 E.D.T.,8:00E.5.T.,
8:00 C.D.T., 7:00 C.5.T., 9:00 M.5.T., 8:00 P.5.T.

TUNE IN FRED ALLEN

Texaco Dealers invite you to enjoy

TEXACO'S 40-POINT CHASSIS LUBRICATION SERVICE AT ALL TEXACO AND OTHER GOOD DEALERS

40A
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74e SEARCH fo:
SUBSTITUTES

] AR, AND MRS, AMERICA
soon will be using many
commonplace things made of
“ersatz” materials—subsii-
« tutes for certain metals, rub-
ber, silk, cork and special
wouods that must be eonserved
to insure adequate supplies
for national defense purposes.
Governmental agencies and
private research experts are
in the midst of an intensive
hunt for “ersatz,” a hunt that
already iz vielding important
results. The good news for
the consumer is that in spite
of the sweeping changes ahead
he most likely will he as
pleased with the substitute
products as he was with those
made from the materials re-
placed. In some cases, he may
not even be aware that Abeve, reflectometer in Ggneral Electric loberatory tests plastics
l'_‘J'I:"l'If'I.j'T‘.'L'H have been made. which are in demand os substitutes for :yfzn:c materials

From the field of plasties &?{FHI- g Cef,_];uﬂ_ i
are coming substitutes from E’M '
which hundreds of articles,
formerly composed wholly or
in part of aluminum, magne-
sium, tin, chromium and zine,
can be made. Already it has
been found possible to employ
plastics as housings for vac-
uum cleaners, household ma-
chinery of all kinds and busi-
ness machines, Fan blades,

e
Sy, T
%

Right, H. M. Richaordsen, plasties engi-
neery studying articles that may be
prodiced economically in plastic ma-

bysiness machines and o gunstock
JULY, ?l
4] p




1941 models display ind_
.:':' strument panels, door =~
~ -handles, control knobs | J
L and interior trim made of "
plastics, and E, I, du Pont
¢ dé Nemours & Cc}mpa ny . P
treports there are at least
250 possible uses for plas-
« tics in automobiles. Not | ?
y ; s ~“far in the future may be
g Sl ¢ & e @, the car with body panels
=—-made of plasties. The.

COPPER PLATE
UMNDER CHROWME
USMG LESS TiNC

“]l Wiy -rials vital to defense. The
f_n.

| O STEERING I
COLUMK AND
BRACKET (-

STEAD OF ZIMC

et

T AeTaTR e i
? PLAGIC HATEAD: Ford Motor Company-is %
in the midst of a develop- * %
e st B " ment pointed in that di- n:i )
HSTEAD OF J i
lercrLLlr_l:uUm LA rection. P‘I‘GSPEQILS i e, N
good, too, that airplane C %
fuselages and wings may % X
. be molded of plastics, thus ": :
Substitutions which Ford engineers find possible te make in interior of relea§1ng large sup,?hes of b
auvtomobile to release materials vital to national defenze aluminum and stainless k= %
steel for other purposes. "" v
camera cases, cosmetic cases and vanity A plastic finish for containers has been £

cases, airplane parts, hair-drier hoods and announced by the Re;rnnlds’l%ela];l’.:oh« g
instrument handles and cases are just a poration as a substitute for aluminum foil QJ
few of the more common articles in whese on the outside of packages of tea, coffee *
manufacture metals are being replaced by and other products that are easily con-= \j
plastics. In the refrigerator industry, plas- taminated. Qiled paper, glassine, lead foil .}
tics can be substituted for large areas of and Cellophane also may be used instead & ~ “,I
thin-gauge aluminum and steel in making of aluminum foil for many purposes.
freezer doors, panel and drawer fronts, Synthetic resin enamels are being tested
knobs and control panels. as substitutes for tin in coating certain

A trend to increasing use of plastics in  types of cans. A committee of the National
the automobile is being encouraged heart- Academy of Sciences estimates that 12,000
ily by the necessity for conserving mate- long tons of tin might be recovered an-

Rubber blocks cushion path of army tanks, therefore  Also essentiol to defense is rubber for making flota-
rubber conservation is important, These tank blocks tion bogs, shown in Goodyear factery, which protect
are pictured in Goodyear plant I"{, i land planes forced down on water

AWM (s

2 g POPULAR MECHANICS

Y .



nually from old tin cans.

The housewife may find
herself using old-fash-
ioned cocking utensils,
such as earthenware,
enamel kitchenware and
cast-iron pots and pans,
because suppliez of alu-
minum to utensil makers
may be curtailed for the
present. A ecurb on the
distribution of stainless
steel utensils also may be
expected. One result of
this change in the “Amer-
ican way” of living may
be to increase the demand
for flameproof glassware
which is gaining favor
rapidly.

Research laboratories
of all the automobile com-
panies are feverishly
hunting for substitutes as
the defense requirements
begin to outweigh com-
mercial needs. Auio ra-
diator grilles, made chief-
Iy of zine, may disappear
entirely—and the average
owner may weleome this
change:, ?ccause io _IB'm

/ -

L ok | ‘&
Below, Westinghouse worker
winding tﬁﬁﬁm‘mﬁ which
new type steel core reduces
amount of copp ire required

JULY, 1941

Above, bullet-seal fuel tanks for military aireraft being inspected

Below, peints in Ferd engine at which substitutions can be made

CAST IROM BREATHER
AND GABCLING
PUMF FHIT

CAST IROM VALVE
THAMBER COVER

STEEL PISTONS M
CAST 10N INSTEAD STEAD DF ALUMINLIM

OF AUUMINLI

ETEEL GEARD INETEAD
OF MICKEL STEEL

CAST 1RO INSTEAD
OF AlUmasus DIS
TRIBUTOR BODY

that grille is only something that he finds
dented after parking, The grilles call for °
about 76,000 tons of zine each year and
zine happens to be an important ingredient
in manufacturing brass, from which shell
cases ranging in size from rifle, to gigantic
coast-defense gun are made.

Typical of the automohile industry’s ef-
forts is the work of the Ford company,
whose research men have found ways to
effect an 80 percent saving in the amount
of nickel the company uses, a 50 percent
saving of aluminum and a 50 percent sav-

{Continued to poge 184)
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Motice how the plastic glass windows bend to accommodate
themaelves to curves of the cobin. Boat rides high on the water

55 Plastic materials and aeronauti-
cal design are combined in a speed
cruiser built to sell for around

¢ $1,000 and to operate at less than

&l three cents a mile. Extreme light
weight is achieved-bythe use of
plastic-bonded plyw and win-

\_dows of Plexiglas, the plastic used
or enclosing gockpits of military

planes. This gaves half the weight

of plate glass. The ship's hull is
patterned after that of the Boeing
“Clippers.” Large sheets of ply-

wood are /used on the “stressed
skin® pruimple making a single

unit of the planking, ribs, keel and
deck hoyse, requiring only one-

’ v

,,"t 1_ oWl

tmnal ccrnstru::tlon The flexible
windows slide in curved runners
following the curves of the cabin,
to which they adapt themselves.
The boat skims over the water at
high speetd with little spray, its
“flying stern” riding high to per-
n}-jt level planing.

W 4t
> 'Machine Gun’ Fires Bulbs

For Sequence Pictures

Fast action sequences of night

and indoor sports mav be cap-

tured by a “machine gun” flash
camera developed arles
Gatschet, news photographer of
the Des Moines Register and Trib-

une. Two years ago the newspaper

..sztnm taking sequence pictures of

football players b}r daylight, but
the camera couldn't be moved in-
doors for basketball or bowling
shots, Now Gatschet has succeed-
ed in arranging an automatic relay
of synchronized flashes, timed to
take pictures at a rate of ten per
second at distances up to 90 feet.
In place of the 12-inch lens, a 3%-
inch Zeiss Tessar 3.5 lens was in-
stalled, and a battery of six flash
bulb reflectors was mounted on a
tripod with*the camera! An auto-
matie relay was added, to switch
from one bulb to the next; when
the flash contact breaks open, a
cam on the shutter shaft revolves,
making contact with the switch
which throws it to the next bulb,

Synchronizer fires a sequence of bulbs with high Iumhmu: peak
POPULAR MECHANICS
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U. S. Army’s 28-Ton Tank Pﬁcks 2R Gun

v, md

Beginning to roll off
assembly lines in large
numbers, the army's new-
est Z8-ton medium tank is
acclaimed the most pow-
erful armed fighter of its
size and type. It carries a
T5=-millimeter field gun, a
37-mm. anti-tank and
anti-aireraft gun mount-
ed in a power driven tur-
ret, as well as several
machine guns, In tests
the speedy "“fortress”
lumbered through sandy
fields at 23 miles an hour,
firing itz cannons with
remarkable accuracy.

A
Fire Bomb Put QOut

With Extinguisher
Shot From Gun

Girls in London have
formed a fire brigade to
help extinguish incendi-
ary bombs dropped by air
.raiders. They use special
guns to discharge a com-
pound which smothers
the blaze quickly. Mem-
bers of the corps wear tin
hats fitted with *“visors."”

fel L Q.f, 1-.“’-__ -
Twea views of the army’s nowest 28-ton mechanical menster going Ihmugh
paces before o gruup of U. 5. officials and British t?prez?nmriu}

it : o $2,500,000 000 Paid for Smoke
o . ; 1 \ V] People of the United States pay $2,500,-
" : = L% 000,000 annually for smoke, according to
investigators who reported their findings
< to the American Gas Association. Loss in
= fuel along, due to the incomplete combus-
tion whi h causes smoke, amounts to $200,=
(100,000 they said. The remainder is spent
in extra cleaning of buildings, laundering
or dry cleaning of apparel and house fur-
,;:I i s{(“ . onishings, and replacing things which have
Ha-lmﬂall fire-lossie making two-gun ottack an homma shortened life becﬁﬂe of smoke.

JHLY; 1041 z/jﬂ ¥y T ,,.? Loatoralorci 75




.7
g >
Mudel z’ks.snzml::lyr Line Shows Cars in Making

How automobiles are

6 5 made is revealed by a
L working scale model

e ook which is a feature of the

K R o s §  Plymouth Motor Fair now

. R s LotFing the United States,

The model shows assem-

~) bly-line work which re-

) sults in the apparent pro-

duction of cars 215 inches
lomg, Eight mammeth
trailers house the Plym-
outh exposition. In one of
them is a complete movie
projection booth for
three-dimensional pic-
tures in technicolar,
Others transport the “hig
tops” and ganvas crews, a
“talking Plymouth” and
other paraphernalia, The
traveling show also in-
cludes a power house on
wheels which generates
all the electricity for the
exhibits, Generators cou-
pled direct to the crank-
shafts of two Chrysler
Diesel engines supply
current for numerous
electrical displays in the N
two hig circus tents and=
three huge searchlights, E_

Lt o 2 i

assembly line, Below, the

Left, two wviews of medsl Ex
Meotor Fair on the highway

tactary, Center, closaup of
N
y
e
e
b}
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Engmeers Plan Roads on Scale Model of CltV

= : -5_- -»42-5‘5; -1:'-3:.— = e = ;

. =
i

4 1
Every building in this minigtura city is an exact reproduction of an actual building in downtown Les Angeles "

From probably the largest city in the fornia metropolis with every building and .
waorld in area, I;;_Ts__ﬂligiles_iﬁ being re- street shown in faithful detail. It is being -
duced to one of “He largest scale models. built on a scale of 50 feet to the inch, and
The miniature city, 24 feet square, repro-  will cost $100,000. City engineers expect
duces the dumgzuwn si-ctmn of the Cali- to use it in planning future streets.

Keyless Lock for Auto Door Cannot Be Forced Open

Installed in the car door on the driver's
side, a special combination lock may be
set either to open when a dial is turned to
the proper numbers, or to unlatch in the
ordinary way. When the combination is
set and the other doors are locked from
the inside, it is impossible for thieves to
enter the car by foreing the lock, No key is
used, the driver merely turning the dial to
the three numbers making up the comhi-
nation to unlock the door.

[ Names and addresses listed in the index,
page 4-A, show where to buy manufac-

tured pl‘ﬂducf:'i fiescribEd in this m:agazine. Keyless car-door lock is opened by combination and
Say you saw it in Popular Mechanics. cannot bp forced open by thioves trying to enter

JULY, 1941 "*’ /. Lirgrer, Grow €
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v\:\tﬂ IDW’ can an alrplane fly slower at 200
. é miles per hour than another airplane
o flying at the same speed?
" That's ridiculous, of course, yet vour
@ eyes are apt to tell vou it's so, the first time
. Qj yvou see the gigantic B-19 *hemisphere de-
fender” in the air. This tremendous war-
plane is so big that when you watch it you
get the illusion of slow speed, even though
a smaller airplane nearby seems to have
to hurry to keep up with it.

2 = : ]
& . !

= e View of o‘rTa af the lying bottleship’s 2,000-horse-

pewer engines being installed. The four engines

- develop 8,000 horsepower For takeoff, the turbine
= capacity of o medium=-sized ocean liner

Think of an airplane so large that its
wing span is greater than the height of a
17-story building—that's the B-19. You
could park a full-sized passenger transport
under each wing, with a light bomber un-
der each wing of each transport. You eould
hide a couple of lisht sport planes under
the elevators. Mechanics can walk upright
inside the wing. A railroad tank car of
gasoline is needed to fill its fuel tanks. Its
landing wheels, weighing more than a ton

POPULAR MECHANICS




each, have to be handled with
a crane.

No human pilot has the
strength to work the vast con=
frol surfaces. The rudder
alone hag 237 square feet of
movable surface. The land-
ing flaps have an area large
enough for a transport wing.
The pilot could no more push
such surfaces avound with the
strength of his arms and legs
than a mosquito could push a
barn door open against a hur-
ricane, so a power steering

system is used. The pilot's .

JULY, 1941 Ur;.-c}f

L

Left, tail ossembly of the ship.
Mote gunner's compartment

e

Left, drawing of the
giont waorplane as it
would appear in air.
Below, one of main
londing wheels dwarfs
auta baside it

{_L.—-]_Q,LJ:-L"J red o {?-’C{'J""&;
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— /Aircraft Company to swear a staff
| | of its employes to secrecy, hang a
curtain across one end of its fac-
tory, and build an aerial battle-
ship. What was desired was no
experimental airplane but a tre-
endous bomber, practical and
omplete and able to take care of
itself while conducting its long-
ragge missions.

ince then four acres of draw-
ings ‘have been made, and 500 en-
and mechanics have spent
an 2,000,000 hours in re-

feet. The plane has
t of 160,000 pounds,
including a tptal load capacity of
28 tons. Its four main engines de-
velop 8,000 horsepower for take-
off, the turbine capacity of a
medium=-sized ocean liner, With
It takes four men to turn one propeller over by hond, reduced load the airplane can
so auxiliary engines start the main engines maintain altitude on any iwo en-
gines. It could fly one=third of the
way around the world nonstop.
The plane carries a flight crew
of 10 men, exclusive of gunners.
Defensively the plane has no blind
spots, every approach being
guarded by machine-gun nests
and small eannon.
Huge and complicated as the
B-19 is, its heart consists of noth-

Below, odjusting brakes while one man
phones readings to the cockpit

Above, models used in procticing assembly of
the bember's sections

conventional wheel and rudder con-
trols are attached to small contral
tabs on the respective main control
surfaces and the action of each tab
staris the big control surface moving,
after which hydraulic pressure takes
up the work.

The ailerons are zo long that each
is built in two sections to prevent
binding, because the wing has an up-
and-down tip deflection of 12 feet un-
der some flight conditions.

Five years ago the Army Air Corps 'S T L
decided that it wanted to test a super- = ULk

1'] Lt . -

r
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This view of the B-19 inside the foctory gives you an idea of its size. The wing span is greater than
the height of a 17-story building and the wing surfaee i3 ane-tenth of an acre in area

ing more than one small 12-volt storage
battery. This battery furnishes the current
to start the two auxiliary engines that in
turn supply the current for starting the
great flight engines. The two auxiliaries
are mounted inside the fuselage and devel-
op encugh current to light a large depart-
ment store. Hydraulic power taken from
one of the main engines makes the airplane
largely independent of
ground facilities. The
plane can operate its own
hoists for changing the
16-foot diameter propel-
lers, for lowering the main
engines to the ground and
raising them, and for lift-
ing supplies on board.
The retractable tricyele
landing gear weighs more
than a small scout-bomb-
er, Kach main tire, eight
feet high, is of 24-ply
construction and eontains
150 miles of rayon eord
and three miles of steel
wire. The steel in the two

Right, hew the air meonster's
sleek fuselage is kept dusted

JULY, 1941

main legs and the nose strut weighs two
tons.

Such a monster airplane requires many
thingz not needed on smaller eraft. On the
B-19 the engineers installed a fire alarm
system, a 24-station telephone system, and
a loud speaker warning system. Steam
boilers that are heated by the exhaust

(Continved fo poge 171)
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Bathroom Light Has Qutlet
1 For Plugging In Shaver

Arrow indicates shaver plugged into side of fixture

Offering special convenience for shaving,
a new bathroom light fixture contains a
plug-in socket for the electrie shaver or
other appliance. The top portion of the
globe diffuses the light, while a good light
is thrown downward to the face.

3.
Midget Truck and Trailer Speed
Hauling of Nursery Plants

Replacing the slow-moving wheelbar-
row for hauling plants and material on
nurseries and ranches, an undersized truck

e e e e e

M‘.t.:

Driver straddles troctor seat while towing trailer

12

!
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andbti";ﬂer h}ve been 'ﬂul} hywi;{g
Qu_ls&é%w, using var
automobils parts. Three horsepower from
a one-cylinder air-cooled gasoline engine
iz enough to drive the wehicle at a top
speed of 16 miles per hour. With two small
auto transmissions the tractor, or truck,
has nine forward and three reverse speeds,
and a double belt dive, controlled by a
clutch, connects the engine with the drive
shaft below. The differential, front axle,
brake assembly and steering gear were all
taken from old cars. Riding on six steel
wheelbarrow wheels equipped with 4-by-
16 tires, the tractor has a wheelbase of 39
inches and a tread of 25 inches. The trail-
er, with a bed bottom made of Hu=inch
plate steel two feet wide and seven feet
long, has removable sid®oards so bulky
]cfs may be accommodated,
G —
*“Cluster” Aerial Bomb Spreads
Damage Over Wide Area

More effective and widespread damage
by air raiders is believed possible with a

Small bombs clustered about big ene multiply domaoge

new kind of “cluster” aerial bomb invent-
ed by Jacob Baker, of Cleveland, O., who
has sentmu
sile to authorities in Washington. It con=
sists of a large bomb with six smaller
ones clustered ahbout it in such a way that

they may be released from the “mother”
bomb at any predetermined height,

POPULAR MECHANICS
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Above, the tug pulls back os the
Clipper tests its four engines.
Below, the first trial flight

Just before the new
Boeing Clipper took off
for its first flight recent-
ly, it engaged in a tug of
war on the waters of
Puget Sound with a tug-
boat. The Clipper won.
With the tug's engine in
reverse, the four 1,600-

f}% ﬁ/\:wa @czwcwg/{ G*,.J.aaﬂff?

Clipper Outpulls Tug in Power Test on Sur

horsepower engines of

the transoceanic flving boat easily pulled it
forward. The purpose of the maneuver
was to keep the Clipper from taking off

while its motoys were turned on for a full
U 2 »

[ T O
power test. On the actual takeoff the big
ship lifted itself from the water after a
1,000-foot run, This was the first of six new
Clippers built for Pan American Airways.

Power Bicycle Has Auto Seat and Clutch-Brake Pedal

JULY, 1941 L

Better driving comfort is claimed for a
power bieyele that embodies some features
af the automohile. The driver sits in an
air-cushioned chair-type seat, with his
feet on the floor ready to use the combina-
tion brake and clutch pedal, and he steers
it like a bicycle. Extra-large tires help
make riding easy. Made of electrically
welded tubing such as is used in the con-
struction of airplanes, the vehicle weighs
125 pounds. A 1%-horsepower engine
drives it at a top speed of 35 miles an hour.

Motor-driven bicycle hos aute seat and combi-
nation clutch and brake pedal in the floor
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Wind speeds up to 400 miles per hour
will be emplayed ot Wright Field's new
testing tunnel. Scale model airplanes will
be subjected to blasts created by 40,000
hersepower moter and fans. Left, West-
_inghouse craftsman working in station-
ary part of moloi Below, drowing of

power building’s interior

POPULAR MECHANICS
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Above, 20-foot tunnel nearing comple-
tien at U. 5. Army's Wright Field. The
tunnel narrows from 45 feot to 20 at the
jel. Right, Westinghouse workers put-
ting finishing touches on windings of
stationory part of big fan moter which
will drive two 40-foot fons in tandem.
The fans will ke mode of wood

JULY, 1941

Left, druwing shows how
engineer in seoled, oir-con=
ditioned {i;mirul. ream  will
test model plone, shown in
inverted position, while as-
sistant at right will watch
instruments which autemati-
cally record pressures, velocs
ities and temperatures, Hur-
ricane-like wind will poss
from jet at left over the
model and into the return
throat at right
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= ® Jsure of 1,000 pounds per

¢ steam generator produc-

Left, stoam-power mech-
anism mounted in sta=
tionary frame for a test

Below, sketchos of the

steam Qtn!rnﬁng 11;:.11!5

(top) and of proposed lo-

cation of plant in bus,

Botteam, left, looking

down on bus and, right,
side view

—-.‘,E\

Combining steam pow=
er with an automatic
control system, a new

T ®dnethod of propelling
rtrucks and buses has
thbeen developed. It in-

cludes a high-pressure

ing up to 2,800 pounds of
._:str_-:uﬂ per hour at a pres-

square inch. Electric ig-

.. hition provides instanta-
.fiw::r.:». starting. The in-
“yentor claims that steam
< pressure of 900 pounds
“ per square inch ean be

generated in abouf two

minutes after the burner
starts. The flow of ail to
ithe burner and the flow
of water to the generator
are proportioned auto-

matically in accordance
with steam temperature and pressure con-
citions. At a certain temperature, or a
certain pressure, the control system cuts
off the burner. Heavy fuel oil, costing from
two to four eents per gallon, may be used.
The inventor’s plans call for use of a final
direct drive, with the engine mounted over
the rear axle. No clutch, transmission or
universal joints are contemplated hetween
the steam engine and the point where the
steam is used. The automatie controls are

16

said to make the system explosionproof.
The inventor proposes to use a four-cyl-
inder engine in conjunction with other
mechanism, all of which would have only
10 percent agz many moving parts as the
ordinary gasoline or Diesel engine used in
trucks and buses.

@ Automobiles, trucks and buses regis-
tered in the United States in 1940 reached
a record total of 31,468 887. )

pomn.;;} mcmmca
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NEW SINEWS of WAR

From electric furnaces like this one at Carnegie=

Wingis Stecl Corparatian, come the tough merals

necassary in modern war machines, Here work-

men are shown bottam-pouring a stainless steol
heat, o dramatic step in the process



.ﬁ:hn:ur-, ldlprping an electric furnoce haot, ones pont in
process of producing the “sinews of war,' at the South
Chicoge works of Carnegie-lllinots Stegl Corporation

Below, 60-foo! steel sphare in which model nirpiun.ui

are tested at Langley Field, Va. The sphere contaoins a

| \ Hfl.l'ld tunnel 12 feet in digmeter and about 30 feet long
T i . i '._‘ !
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20 NG aecross the desert an
army on wheels attacks and cap-
tures one objective after another, then
moves quickly in pursuit of the enemy.
The world watches and marvels, not so
much at the stamina of fighting men as
at the ruggedness of fighting machines,
Tanks, scout cars, truck transports
and mobile artillery surge on day after
day with hardly a pause for repairs—
proof of the progress that has been
made in developing new, and improv-
ing the old, “sinews of war” since 1918,
Back of the improved performance
of the fighting machine is the untiring
research man, bending and twisting a
piece of steel, studying how to make
it harder or corrosionproof or lighter
without reducing strength. For steel
may well be regarded as the principal
sinew of war; upon the development of
new forms of it or improvement of old
may depend not only the lives of sol-
diers but also the fate of a nation.
Stainless steel leads the parade of
developments, not because it was un-
known at the time of the World War
but because it was so new then that
no attempt was made to utilize it. In



And here iz the kind of gun, a huge coost defense weapon,
that cen sink a bottleship with a direct hit. Generolly o
1&-inch shell can penctrate ormer 16 inches thick

Despite the toughness buill into modern steel
armor plate, this is the kind of damage a mod-
ern projectile, of the size shown, con do. This
is result of test at Aberdeen, Md.
4
[;.-tJ.'L the first big commercial order for
stainless steel in the United States was
not placed until 1924 when E. L. du
Pont de Nemours and company, pur-
chased $400,000 worth of it as the basie
material for nitric-acid towers. In
contrast to many things developed for
peacetime uses and snatched up by the
war-makers, stainless steel resulted
from an English chemist’s search for a
gun barrel lining that would resist
erosion and fouling. He prepared a

series of steels with a chromium con- Above, view of blooming mill from rollers’ pulpit.

tent varying from six to 15 per cent. Below, slabs being rolled to reheating furnace, The
Ty s e rolls are electricolly operated from booth at lefr

By accident he noticed that the speci-

mens resisted etching reagents em-

ployed in his studies. Unable to market

his new form of steel as gun barrel
_ linings, he hit upon the idea of using
| it for making cutlery and thus began
a new industry.

But a corrosionproof metal like
stainless steel could not be confined to
cutlery. The aviation industry has
found it useful in dozens of applica-
tions, such as fire walls between en-
gine and pilot's compartment, elevator
frames, ailerons, fuel tanks, tail booms,
rudder frames and even entire wings.
Fighting and bombing planes include
much stainless steel; not far in the fu-
ture may be all-stainless-steel aircraft.




Conducting test on small strip of steel shown sus-  Flaming, rumbling and smoking, this electric furnace
pended in mochine (oxtrema right in picture). This, as is ane of the mony making the tons of stainless and

well os many other tests, helps make steel better other alloy steels necessary to notional defense

Back in 1931 the Edward G. Budd Manufacturing company built an
experimental plane of that metal, except for wing and tail coverings,
It was flown by many pilots, twice crossing the Alps, fully loaded,
at 16,000 feet. When it was dismantled a short time ago, its structure
was found free from signs of wear, deterioration and corrosion. The
metal already is being used both for wing frames and a large portion
of the wing covering in one type of U. 8. Army Air Corps plane.
Stainless steel made for airplane manufacturers by the United
States Steel subsidiaries is produced in electric furnaces. Of the
many varieties used, one called “18 and 8" because it contains 18 per
cent chromium and eight per cent nickel, is turned out mostly in

Left, “cinder snappers” of open hearth
ready to plunge rod through tapping
hole to release molten stesl; this op-
eration is called tapping a heat



Here steel is being poured in a white-hot stream into
an ingot mold by operoter at right while man at left
takes o sample for one of the many tests necessary

sheets and strips. A typical sheet is 36
inches wide and 20/1000 of an inch thick.
The final product, a shining band 3,000 feet
long, has been rolled from an original slab
length of 18 feet without a change in width.
At one point in the production process, it
has been heated carefully for about 10
hours to a temperature over 2,300 degrees
Fahrenheit, Another stage is the rolling of
the slab from a length of 18 feet to one of
465 feet in an 80-inch : hot strip
mill. The utmost care is d here by
the operators, since all factors must be

Another Kodachrome picture,
showing white-hot liguid iron
pouring into ladle at left. This
view is of a blast furnace

In this natural-calor phote, metallurgical observer is
gauging the heat of a stainless steel slab with an op-
tical pyrometer. Its color is indication of temperature

controlled with precision. Because of the
size and complexity of the job, workers
communicate by telephone, whistles and a
variety of colored signal lights to coordi-
nate their efforts,

Some ¢ aircraft uses for stainless
steel include ammunition boxes, feed and
ejection chutes, bomb chutes, bomb racks,
cartridge cases on machine guns and flare
chutes,

1d development since the World
s the considerable expansion in the
family of alloy steels. Whereas only a com-
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Ancther step in process of pro-
ducing metal for wor—or peace.
Here we see workmen at the
Carnegie-lllinois 5tesl Corporn-
tion plant removing the slog
from on sleciric furnoce heot.
Thus is the steel freed of im-
purities in the ore

? 1'%
!
o parative few were known and widely used in 1914, today
there are scores, each made by a precise formula to meet
a specific requirement. The Society of Automotive Engi-
neers has adopted a list of more than 100 alloy steels for
use in making various parts of automobiles. Many of
these have been adapted to the war machines, Tanks must
have gears which will deform elastically under the terrific
strain suddenly imposed on the driving mechanism, but
those gears must not break and thereby delay a campaign
such as the British have been waging in Africa. The Cater-
pillar Tractor company, after exhaustive search, hit upon
a special alloy steel from which gears could be made that
would stand up under such machine-wracking conditions
as stump pulling on the farm. This alloy, first used many
years ago, has gone into thousands of tractors, including
many purchased by the United States Army, and similar

Balow, workman in mask and protective clothing Below, from the new ond improved metals of p \
it shown performing another steel-mill eperation today are produced the war tanks which travel )

known technicolly as “scarfing” far ond fost with o minimum of servicing
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alloyg are employed in war tanks,

enabling those fighting machines to
plunge across ditches, batter down
trees and fences and even fortifica-
tions, buck heavy sand and speed
along highways at speeds undreamed
of 23 years ago.

Other alloys are found in the en-
gine of these tanks, as well ag in the
protective armor in which they are
encased. Chromium, which makes
for hardness in steel, is one of the
magic words when the conversation
gets around to alloy steels suitable
for war machines and weapons. Some
chromium is used in steels in com-
bination with other alloys for armor-
piercing projectiles. One of the U. 8.
Army's 16-inch guns can hurl big
projectiles aceurately at a target 30
miles out at sea. The largest shell in
U. 8, artillery, it is fired by coast de-
fense guns. This 16-inch projectile
can penetrate 16 inches of steel be-
fore its mighty charge sends pieces
of its heavy steel body with such
force in all directions that one direct
hit can cause damage sufficient to
sink any existing battleship.

Similarly, alloy steel with desir-

Above, charging molten iron from blast furnoces into an open-
hearth furnace for refinement into stesl. Improvements in pro-
duction methods have resulted in stronger “sinews of war"

Below, molten steel from open-hearth furnoce being poured
inte molds ot Gary works of Carnegie-lllineis Steel




Small Endogos generator in Westinghouse laboratory, &
Note flome shooting from its “mouth.” Endogas is
uvsed in heot-treating parts made of steel

Eelow. shill glawing after hoing llrippud of their
malds, these hot ingots are on way to the soaking
pits. This is a natural-color photegraph

able hardness qualities is employed
in the armor plate protecting a war-
ship at which the coast defense gun
may be firing. And throughout the
battleship, in engines, fire tower,
driving gear, gun controls and
scores of other places, the alloys are
doing a job.

In the giant bombing plane and
the midget fighter, the alloy steels
play an important part. In the en-
gine their great strength has con-
tributed to a sharp reduction in
weight., Whereas the original
Wright plane engine weighed 21
pounds per horsepower, today’s ra-
dial air-cooled engines weigh as lit-
tle as one pound per horsepower,
and are much sturdier, more pow=-
erful and efficient. Alloy steel re-
quirements for the American avia-
tion industry as a whole range from
about one-fifth of a ton for a small
private plane to six and one-half
tons or more for a large transport.
These estimates do not include
stainless steel or steel wire, bolts,
nuts and screws,

Molybdenum, a white metal of
which the United States has an ade-
quate supply, is becoming more and
more important in the alloy steel
field as supplies of other metals
employed in similar manner are
threatened by war blockades. As

(Continued to page 176)
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Quick Test Shows Student’s Fitness for Flymg

To foretell a students pmhqh]e\h\
flying ability, an “aviation apti- ‘\
tude tester” is used by the U. S..
Navy. With it the prospective™
pilot’s ability to do two things at
once, his general reaction time, Aﬁ
color blindness, angle of visior
fatigue, and other char: 1cte11_kl|
are tested accurately in thre
minutes. The device, invented h}'
Lieutenant Cnmmn_du_ HLm:»-_‘hL.- »
E't,l_ghew._'LL"i_"ﬂﬁ__aiMLnncd at the ™
Naval Reserve Base at Flovd Ben-L ’{i
nett Field, requires the subject to ™
keep -bﬂﬁfﬂnds busy. As six
lights mounted on the panel flash
on individually in red or green,
the student is required to press
the correct black buttons with his
left hand te put them out. With
his right hand he must keep the

LA
pointer in the center of the dial at Maters register student’s dtnlenfflﬁd :pn: as he turns out red

his right whenever it moves off.
The mechanism is set to operate mechan- strument is said to be useful also in testing
ically in advance, and two clocks record bus drivers, motormen, railroad engineers,
the subject’s speed of reaction. The in- and machine workers.

Ele ctrigBelt anderd(i@ts Inner Edges of Sawed-Out Scroll

L nd a0

and §rEan “ﬂlﬂl and Ezn-p:. ncm:.“u in center of the dlﬂl

Painstaking handwork with the coping
saw may be saved with an adjustable belt
sander that has many applications in carv-
ing, shaping, sanding and polishing wood,
plastic and metal. Simple and curved
edges roughed out are quickly finished
with this “Bandsander.” To sand the in-
side edge of a circle or opening which has
been drilled or cut out, the belt is removed
from the upper pulley, threaded through
the hole in the work and replaced on the
pulley. Then the two portions of the belt
are brought closely together by means of
two idler wheels above and below the work
table, The table tilts to a 45-degree angle,
permitting a wide range of beveling on
curved or straight edges, or the chamfering
of corners. The tool will carve plastic cos-
tume jewelry, prepare it for buffing with
a fine grit band, then finish it with a plain
cloth band and buffing compound. De-
signed to operate on motors of one-sixth
to one-fourth horsepower at 1,750 revolu-
tions per minute, it may be run faster or
slower by means of step-pulleys. Narrow

bands may be used forintricate patterns.
e =S S -l

.ﬂn»'lllw{ ’

MNote how sand belt is pressed together by idler
wheel so it will cperate on inside edge. of scroll
S T f B b 7 .
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Luss. 2
Odd-Shaped Boats Rescue British Engineers

- 2 Odd-shaped motorboats
e gl —— <™= gre kept in readiness for
rescue work by the Brit-
ish army at itsengimeering
school based in Northern
Ireland. During the
cotrse of tr aining it is not
unusual for men to fall
into the water. The boats
are ruggedly built to
pound speedily through
the heaviest seas when
accidents oceur,

One of the low, flat-top
boots used by British to
rescue men from the sea

:J-'I-

£ M1dne,t‘RangE’ Trains Rlﬂemen In Tenth the Usual Time

LA g Sk ] Jnl",&t'qb"-
. Expert marksmen are
mnh turned out rapidly
- Uncle Sam with the
i

d_ of a cmndet and sr*][-
r-rml;unr:cl ‘rifle range”
invented hy Corporal
\Faul H. Fidelman of the
Marine Corps; It is de-
sighed to teach soldiers
to fire accurately in one-

- tenth the normal time re-
guired for training.

Portoble “shooting gal-
lery" said to speed train-
” ing of marksmen for army

'-..-'L.-""’"L"'\‘E"

Mechamcal “Foster Mother”’ Feeds Six Puppies Orphaned at Birth

Thanks to the mgenmty
of their owner, six week-
old springer spaniel pup-
pies, made orphans at
birth by the death of their
mother, are alive and
thriving. To feed them all
at one time every three
hours, a mechanical “fos-
ter mother” was fashioned
by mounting six nursing
bottles upside-down on a
board and an inner tube.
Mealtime finds the pups
helping themselves.

POPULAR MECHANICS
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U. S. Army Trains ‘Panzer’ Force at Ft. Knox

L iy ]

To moke gunnery proctice with a 37-millimeter tank gun
realistic, (above) it is mounted on a recking foundation

One of Uncle Sam’s big tonks, above, lum-
bers up for a target “attock’ ot Fort Knox,
Ky., where “panzer school" is in session

At the {s

ool at Fort
Knox, only/éne of its kind, men @ré
frained to man ond maintain tonks,
trucks and ether mebile units. Left, tank
corps “rooking’ engage in gunnery proc-
tice; obove, aiming @ machine gun at an
electric target as miniature fank crosses it

JULY, 1941 . %, : o7
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GUARDINC

AMERICA paid a toll of hundreds of
lives and millions of dollars in de-
stroyved property to saboteurs during the
first world war and today Uncle Sam is
- resolved that history will not repeat itself.
Our most vital defense industries are al-
ready safeguarded against foreign spies
and agents, and similar precautions are
being taken by other industries also im-
portant in defense. Munitions plants and
aircraft factories, especially, are on guard
inside and out.

Armed sentries are on patrol 24 hours a
day and others keep watch from observa-
tion towers. Many ingenious ways of
guarding against subversive agents have
been perfected, but a large number of these
are kept secret to prevent spies and would-
be saboteurs from knowing what to expect.
One protection being widely adopted is
the use of inﬁ;a_red fences thart consist of

28
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Above, tower from which
obsarvers watch part of
big petroleum refinery

Left, sentry ot post on
roof of Douglas Factory
watches feld activities

invisible strands of infrared light. Such a
fence automatically turns in an alarm
when one of its strands of “black light,”
which is invisible to the human eye, is
broken by an intruder. Presence of the
fence is impossible to detect when both the
source and receiver are properly hidden.

One recent improvement to the infrared
fence is the use of beam splitters, each of
which ahsorbs a small percentage of the
ray, along the line of the beam when the
beam is being thrown for a long distance
out of doors, as aleng the side of an air-
port. If an intruder walks across the beam,
only the beam splitters between the in-
truder and the electric-eye receiver are af-
fected, showing at once the exact area
where the trespass occurred.

One clever use of the beam is to install
an infrared system inside a vault where
blueprints or other valuable papers are

POPULAR MECHANICS
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'T'— INDUSTRIES

o

U.s. ARMY

RESTRICTED uuu

-4 KEEP OUT,

Above, Douglos factory police guarding restricted area where
work on Army Air Corps planes is going on

'

Above, part of switchboord ond fire-
alarm system at Douglos factory

S e N e e o e e i
BEAM SPUTTER BEAM SPLITTER INFRARED SOUREE

ELECTRIC EYE
RECE!

Above and loft, how infrared rays

kept, in cases where the
and ray spliters help guord factory

vault must remain open
for hours at a time for the
convenience of employes.
The invisible beam sys-
tem is set up so that it
automatically turns on a
motion picture camera
that runs for a short time
after the beam has been
broken. Employes who
have authority to enter
the vault make a hand
signal after they enter
which is recorded by the
camera,

One of the hardest |
places in the world to en-
ter, if you don't have bona
fide business there, is the
main plant of the Du_uxlﬁs..

Below, all Douglas employes must
submit identifications at plant gates

. ATTENTION
-. PLERSE HAVE

ta
more than $3{H.'I 000,000

worth of military air-
[
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Nerve center of the Doug-
las protection system is the
combination police and fire
headquarters that is connect-
ed to all parts of the plant and
grounds by telephone sys-
tems, automatic alarms, and
fire-alarm networks. Any
guard can call in on a direct
wire if he sees something out
of the ordinary and the whole
communication layout auto-
matically switches over to a
tamperproof emergency
power source if the ordinary
current fails.

The police foree consists of
162 officers, all of whom have
had previous military or civil

Above, fire chief instructing employe
dressed in asbestos clothing

planes are being built. Eight-
een thousand employes walk
in and out every day but a
stranger can't. Each em-
ploye displays his badge and
an identification card that
containg his fingerprints and
photograph to the guards at
the gate, vet if a spy coun-
terfeited a badge and card
or stole them from an em-
ploye and tried to get in he
waould still be caught.

Below, demonstrating how to fight
fire in office with corbon dioxide

Above, high fences, searchlights ond
numerous guards protect plane plant

police experience. The force
is twice as large as the aver-
age police department for a
city of 100,000 people and
even includes motoreyele po-
lice for escorting trucks that
are hauling important or se-
cret material from one plant
to another. To join the force,
an applicant has to pass tests
miich harder than the usual
police requirements and he
must be an unusually good
marksman. In addition, the
plant is under the scrutiny of
Army and Navy representa-
{Centinued to page 189)
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Customer Views Self on Ruﬂ' in Maglc Dlsplav

To demonstrate what
effect the colors of his
rugs will have upon the
individual py.réhaser, one
large carpet manufactur-
er uses a magic-mirror
display, built by Diorama
Corporation, of Long Is-
land City, N. Y, which
permits the cﬂﬁmer to
view himself standing in
the center of a room car-
peted in wvarious colors.
At the same time a loud
speaker explains the col-
oring of the rooms as
they are shown in succes-
sion. The visitor stands in
the bright light of a bat-
tery of lamps and peers
through a small hole at a
half-silvered mirror
which combines a tiny
image of himself with the
diorama of a small room.
His image is picked up by
a mirror to his left and —
relayed to the “screen” customer sees herself standing on rug displayed by disrama, Mirrar and
thrgugh a ledu__c;ng ].El'I.E_. lens combine her image with view of o room projocted frem drum at rear

Low-Cost House of Cotton Can Be Set Up in 62 Hours

To provide a market for surplus cotton house for defense workers, a cottage that |
as well as a low-cost, easily assembled wuses a large amount of cotton in its con-

, struction has been de-

LY

signed by the Department
of Agriculture. A dem- -
onstration model, fabri- _“'
cated by the Speedwall
Company, of Seattle,
Wash, is a one-story
structure 24 feet wide and
32 feet long, which can be
erected in 62 hours. Both
interior and exterior
walls are of plywood cov-
ered with cotton fabrie,
which forms a base for
paint or wallpaper. A to-
tal of 4,500 square feet of
cotton is used. The house

is demountable and may
be knocked down and re-
erected on another site

This cotton house provides a market for surplus cotton and also meats the
need for a low-cost “demountable” house o be vsed in defense work when the need arises.

A4 1 - 31
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Army Truck Rides Cable
Over River in Speed Trial

Special corriage picking up army truck and carrying it across river on coble
bridge which was erected by army engineers at Fort Riley in three hours

Quickly building a cable bridge, instead of the pontoon
variety, army engineers of Fort Riley, Kam!_ recently sent
a seven-ton military truck across the Smoky river three
hours after construction was started. The truck was lifted
in upright position by its
wheels which were slung
in “baskets” made of
heavy ropes and chains.

i K Eub’s'ﬂubhleﬁnmb'
Fired at Vessel
From Below
“Bubble torpedoes”

that can be launched from
a submerged position so
they will strike the hot-
- tom of a vessel directly
above, are reported to
have been used recently
by German submasires:
A verticattibe would
a permit discharging the
torpedo. A special un-
derwater periscope is said

a2

to enable the U-boat
commander to observe
the shadow of a vessel di-
rectly above. The pri-
mary purpose of such a
weapon would be to pro-
vide a defense against
surface vessels dropping
depth bombs, permitting
the submarine to make a
counterattack from below
after itgs foreed to sub-
merge. The bomb ex-
p]gﬂrﬁ tl]l.F.S.j,riijlg theship.
Smaller Parachutes
Are Made Safe by

~._ Cone in Center

D eparting from the

o usual design, a new-type

parachute, much smaller

- than those used today by

the army and navy, has
been invented by Dr.

/ Christian Volf. It is
' tlaimed to be safer and

easier to control, since it

= descends more slowly
“ than other 'chutes. One

new feature is a cone of
silk inverted in the center
of the umbrella forcing
the air to flow into it at
greater speed, thus re-
tarding the fall.

Inventor brocing himself o3 he ground-tests small-size parachute. MNote
cone in center which forces air inte ‘chute to decrease speed of descent
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Portable House ﬁwul ﬁin Sect1 ﬁrallers v

As a result of studies T TSCUREF iR gl e S i :il
made to work out the ‘;“.‘:.'-

most economical method
of houging workmen in
comfort at temporary
construction camps, the
Tennessee Valley
thorify has developed a
porfrterottage that may

he taken down and moved

: . : L
in truck trailers. It is ™%
gy ¥ 1 i 4
built in three sections, N
each of which consists of N2
Y—
s
o \
iy E:I

-
Prebuilt section being lowered frem trailer, obove, 'ﬂ 4
will be bolted to other sections already in place - 3
Finished cabin, left, needs only hooking up te elec- ':3 "
trical supply. Gaongplenk entrance fils any grade = _'_u J
trailers are required to haul a complete :.f.},. \

cottage., The sections are fitted together
with bolts, and four men can assemble
one complete portion of the building, in- them within four hours. Construction is
cluding floor, walls, ceilings and roof, with  wood frame with exterior of weatherproof
all electrie wiring, light bulbs and plumb-  fiberboard. In addition to a model con-
ing installed, windows, sereens and doors  sisting of a combination livingroom and
in place, and bathroom and kitchen fix- bedroom, kitchen, bath, small bunkroom
tures, including electric cooking plate and and screened porch, there is a larger du-
refrigerator, already set up. A single sec-  plex cottage. The latter has a central par-
tion is 7% feet wide, 22 feet long, 9%z feet  tition, each side containing a large room,
high and weighs about three tons—a full kitchen and bath. Both are styled in mod-
load for an?tandard size trailer. Three ern lines with flat, overhanging roofs. =

7¢ "
“Electric Buggies” Carry Visitors Touring Engine Plant

Visitors now can sit at
ease while they tour the
long assembly lines pro-
ducing Pratt and Whitney
engines. The company has
put—hrto service three
electric “doodle-bug”
cars formerly used at
New York World's Fair,
Under the national de-
fense program the plant,
which builds engines for
trainer, pursuit and
bombing planes, has
grown to such proportions
that a tour on foot would
require too much time
and effort. Officials and visitors tour engine plant in comfortable rolling chairs -

S = e

et e S Sk T
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Top, cable from each trooper's par-
cgchute is clipped to stotic-line at-
fachment in troop transport plane

Below, o parachutist leaving ship.
The line will rip the top off his para-
chute pock in a froction of a second

i)
\

I"'\ A FTER the daily battle of the h
: skies comes the British
~_ | war communique, grim how-

. ever you look at it. But the figures most
4\ important to a certain group of aviation
“N-scientists are those in the sentence re-
—5 porting that, of a number of Royal Air Force |
] planes shot down, “the pilots of five are safe.”
i From day to day the tally varies, the balance
* sheet of the lost and the lucky. What encourages *
"{j‘ the parachute technicians is the imposing record
- given in a recent R. A. F. summary. It showed
% o that nearly 85 percent of the British flyers shot
) down had been saved by their 'chutes. Figures
like these, covering the most adverse conditions
vg of war, indicate the parachute makers have
brought their science to a high level.
e Just a few years ago the parachute was re-
2 garded with grave suspicion. James Floyd Smith,
vice president of the Pioneer Parachute Com-
pany at Manchester, Conn., recalls that it was Now the "chute has fully np.&rl&d fhnd ir's up
3 CDI]SidEr_E_ﬂj_!,l_itidE- w'juﬁlpfmrﬁ‘a plane, for it to the trooper te check his oscillation, or

was believed that the flyer would lose conscious- ::;T?;“:,';:n:‘:::";:'n::. h:”;::'IEI:I n:: 1:
nesg before the 'chute could open. Smith has  close canopy in “steering” with shroud lines

l
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Platform exercises at Ft. Banning,

Ga., (top) are intended to accus-

tom leg muscles to shock and
ain soldier to lond on tees

Right, Tn.um:l'mg parachutes in

"o . the drying loft ot Randolph
v Fidld="THey gired, checked
~and repacked every 60 days

%
alow, a ‘chutist hirz ih@rnund
neatly, still gripping the-lines
and helding them unsnarled

JULY, 1941

o WPT o B

the AIR is

flown since 1912 and is the inventor of the rip-
cord type, manually operated parachute which
is estimated to have saved over 10,000 lives.

“First a dependable ‘chute had to be devel-
oped,” he says, “then the pilots had to be con-
vineed not only that the 'chutes would work,
but that the free fall through the air would not
cause loss of consciousness, or the shock of
opening cause serious injury.

“Then, as planes became faster, the para-
chute had to be correspondingly improved. Tt
must withstand the shock of a 200 pound load
dropping at 300 miles an hour. And the pilot
‘chute which releases the main 24-foot canopy
must open away from the jumper so he cannot
be fouled. With faster and faster planes pre-
dieted, constant improvements are being made.”

An important step in this direction was the
recent installation of a testing tower at Man-
chester, Conn., the first in America, to conduct
parachute research under flying conditions.
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Suspended in the “harness trainers,” obove, the aerial rockies learn the
tochnique of manipulating the parachute to guide it during descent

Above, o ‘chute opening as it
whirls around the Pioneer Par-
achute Company test fower

Proctice loaps from o “mock up”
door of a transport plane, be-
low, teach fast mass jumping

New ways of packing
'chutes and certain strue-
tural improvements al-

| ready have been devel-

oped as a result of these
tests.

From this 50-foot tower
a dummy equipped with a
parachute pack is whirled
at 70 to 300 miles an hour.
When the dummy attains
the desired speed the par-
achute is automatically
released, and 'chute and
dummy float to earth.
Meanwhile a motion pic-
ture camera, moving with
the boom, takes a slow-
motion record of the par-
achute opening. This has
brought to light many
important facts, In many
cases, it showed the pilot
'chute, supposed to open
first, was the last to oper-
ate. This hazard had to
be eliminated, as it could
foul the main canopy and
lines. An improved pilot
'thute was developed and
packing of the main can-
opy changed so that it is
virtually imposzible for
the skirt of the canopy to
be tilted up in opening,
an occurrence that used
to aceount for many par-
achute failures.

Spectators have seen
exhibition jumpers step
out of level-flying planes
and descend gracefully

Tumbling and hardening exer-
cises, above, prepare the air in-
fantry for the shock of landing
and getting on their feet quickly

POPULAR MECHANICS
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beneath 28-foot exhibition can-
opies. “Leaping from a spinning,
burning or diving plane hit by a
shell or bullets from an enemy
plane is quite another thing,” says
Mr. Smith, *To get clear of a plane
in a situation like this, a self-con-
tained parachute pack iz eszential.
It is used by all the warring na-
tions with the exception of Ger-
man parachute troops, who use a
static-line 'chute. This type is
fastened to the plane by a cord
which hmea s under the weight of

the jumper, pulling out the can-
opy. It permits a jump from very
low altitude.”

Statie-line 'chutes were used by
British pilots late in the World
War and they were in use on that
day in 1914 when Smith erashed a
plane he was testing for Glenn
Martin. He was flying at 1,500 feet
when the right wing folded back,
and he went into a spin. By adroit
use of elevators, one good aileron
and power he went into a power
dive and pulled out a few feet
above ground for a erash landing.
Then and there he determined to
develop a ‘chute which would
open when he jumped clear of a
disabled plane,

{Continved to page 174)
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Top, Capt. W, T. Ryder, 5013t Par-
achute Battalion, poites ready to
leap frem tronspert plone

The Marines are olways ready 1o
fight on land or sea. Ab left they
try @ new element, the air

Flying codets ot Rondolph Field,
below, take a lesson in monipo-
loting the 24-foot “wmbrella"




e v '.; l?_rff?:'-‘ ) . .
P45a Chogeln Gups, Ueige L2 Bk

Super Fluid-Drive in Ship Takes Up Shock

r'.---gq|

Installed in a Diegel-
powered ship to perform
a function similar to that
of an automobile unit,
fluid-drive mechanizsm on
a greatly enlarged scale
absorbs in a bath of oil
the abrupt drive varia-
tions caused by pitching
of the vessel in rough seas
that lifts the revolving
propeller out of the wa-
“ter. 'Compared with the
Dodge car's fluid drive,
which is 13 inches in di-
ameter and weighs 10
pounds, the gigantic ma-
rine gear has a diameter
of nearly 10 feet and
weighs more than 10,000
pounds, Fluid drives in
both the car and ship also
prevent the tendeney of
power plants to stall due
to drive variations,

This is the rotor or driven mem=

ber of big sister to the auto

fluid drive to be installed in
Diesel-powered ship

‘f{"” 200-Acre ‘Blackout’ Plane Plant Blends Into Landscape
One of America’s first
“blackout” plants will be

= 1 the $12,000,000 factory of
. the Douglas Aircraft

%Y —Company inCalifornfa-Tts
13bmildings will cover 200
acres, providing 1,400,000
square feet of working
gpace under roof, and em-

=
- ploy 16,000 workers. The
plant will be windowless,
fireproof and air-condi-
@ tioned, and is to be paint-

ed to blend with the
landscape. Utilities and

_ essential materials will be
housed in bombpreof un-
a derground vaults,

At right is the storage section of
the windowless Douglos Aireraft

factory, which is to cover 200 = -
acres and cost $12,000,000 L g ¥ 5 G_F AR
P
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Huge Tent S]:uelds Dam
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Above, 35,000 pounds of canvas and ropes, ready
to be raized. Right, rigging is storted on its way up.
Bettom, tent nears first level. Nete gutters on wall

Ranking second in size-to the largest
cireus tent; ‘a-“big top” was pitched to
cover ‘construction of the earth core
forming the center of Mud Mountain Dam
across the White River Canyon, near
Enumeclaw, Wash. To keep water from
seeping-through the dam, the earth fill
muszt have a moisture content not less
than 10 percent nor more than 17 percent
during eonstruction, and the purpose of
the tent was to keep rain out of the mix-
ture. A crew of 30 men, using 22 hoists,
raised the eanvas to its first position. At
the top of the structure, the tent was
planned to have a maximum spread of 196
feet in width, its length remaining con-
stant at 328 feet. The dam itself will rise
above the canyon rim to a total height of
425 feet from the river bed and will con-
sist of a two-walled pyramid buttressed
by rock. It will be 1,600 feet thick at the
bottom and 50 feet thick at the top. To
carry water away from the core, eaves of
the tent were fastened to concrete gut-

3_‘:_”‘"" builtgl the canyon walls.

o
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Seaweed has been added to the raw ma-
terials from which textiles can be manu-
factured, and the newest product is non-
inflammable, according to a report from

e

oninflammable Fabric Is Produced From Dried Seaweed

nates, and then spun through spinnerettes,
like those used in making rayon, into a
solution of acid. Without the addition of
the inorganic material the fibers would

England to the American Chemical Society. dissolve in soap and soda solutions, and

AlgThic acid, which makes up about 20 to
30 percent of the dried seaweed, can be
extracted, combined with inorganic mate-
rla.l in the form of com unds called algi-

hence would be useless as textiles. It is
said that the new fabric can be soaked in
gasoline and the gasoline burned away,

leaving the fabric unaﬂ’ecgd.
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o Detachable Parachute Pack
‘3 « ¢ Frees Pilot to Spin ‘Prop’

Pilot wears horness, but leaves porochute pock on
seat until he climbs into cockpit for the takeoff

Freedom of action to spin the propeller,
fuel the plane or perform other tasks re-

: quiring ease of movement is afforded by a
. parachute pack which can be detached

from its harness, The harness can be worn
at all times without interfering with the
pilot’s work. Meanwhile the pack is left
on the plane seat and attached at the time
of takeoff. The adjustable harness can be
fitted to anvone, The parachute is avail-
able in back or seat pack models,

Embedded in Shoe Sole
Grip Slippery Surfaces

Shoes can be given better traction hy
fitting them with rubber soles and heels
having wire coils embedded in parallel

Built-in wire coils kesp rubber sole from skidding

m i

ridges extending lengthwise of the bottom.
The idea was developed by D. E. Crook-
mﬂ:fJ;l;EgWased on
the principle orated in a nonskid ice
tire which he invented. The coils are
somewhat kinked, or corrugated, and have
the outer edge protruding slightly through
the base of the rubber sole so it makes
contact with, and thus reduces tendency to
slip on wet or icy surfaces. Eventually the
exposed portion of the coil wears and the
wires break, but this does not affect the
antiskid qualities since it leaves countless
points of wire projecting from the sole to
grip ?E ground or pavement.
o d YT
Four-Way Stapler Tacks, Pins

Or Works Like Pliers

Four different operations can be per-
formed with a hand-type stapler now
available. Like the ordinary kind, it may
be used on the desk tp staple papers, or it

can be picked up apd- worked like the

Top, desk stapler. Center, right, tacker; left, staple
bent inward. Bottem, staple bent oulward

plier-type for use on bags or wrappings.
If a temporary fastening is desired, the
staple points can be bent outward instead
of inward so they may be removed as egs-
ily as a pin. The base is hinged so it will
swing out of the way, permitting the ma-
chine to tack the staples straight into boxes

or crates for attaching tags and labels. .
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‘_,. THEN Bob Feller opened

the 1940 season with a
no-hit, no-run game, it was
one of baseball's major sensa-
tions. Ever hear of Matt Rup-
pert? Out of 200 games, Matt
tallied exactly 100 no-hit, no-
run victories. The feat won him
no halo, however, for in soft-
ball the pitcher who ean't fan
15 men to a game is no great
shakes,

Why, theres a mid-west
tosser named Burlingame who
mowed down 21 batters in a
row! That happens to be all
the “outs” possible in softhall,
a seven-inning game. Lou
Novikoff once struck out 19 out
of 21 batters, and another time
fanned 22 in an eight-inning tie
playoff. A Cleveland girl pitch-
er, Mary Skorich, had 20 no-
hit, no-run games to her credit
at last reports.

The mighty Babe Ruth in his
prime took three lusty swings
at a softball once and missed
them all a foot. On the other
hand Novikoff, the $100,000
outfielder who is ]J]d}-l!‘lg

JULY, 1941
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Safe! The runner makes a
perfect slide, the baseman iz
out of position, and the um-
pire is putting on the brokes

Hab a sizzler like the drive
being picked out of the sky
at the left and you may wan-
der why they call it softball

Crack! The batter hos lined
one out in o Los Angelos
gome, There's geod form—
left side well braced, smooth
swing and fellow-through




Here's how the star right-haonder of o Los Angeles
team dazzles the oppozition. From top to bottom,
Sammy Waxman's "in" grip and delivery: the grip
for his smoking “fast one”; his “out curve,” and the
tantalizing slow ball. Try these out in your corner lot

42
S

]

Whatever the umpire colled it, the comera calls it
safe. The ball still hos onother inch to travel

his first major league baseball with the
Chicago Cuhs, slammed a softhall 325 feet.

Softball a sissy game? Not s0 yvou'd no-
tice it. Sure, they pitch underhanded and
the old pellet iz= much larger than a base-
ball. But brother, it's harder to hit than
Joe Louis, Out in Arizona there's a soft-
ball pitcher they call “Windmill” Watson,
on account of his wind-up. When he lets
one go from the box, batters say they'd
have more chance of knocking down a clay
pigeon. “Cannonball” Baker, Milwaukee,
has a figure-8 delivery that generates so
much steam he simply fogs them over,

Although softball is almost entirely an
amateur game, it has its professionals,
Novikoff iz one, He plays softball in south=-
ern California during the winter and has
been paid as much as %79 a game. No
pitcher in big-league baseball makes as
much as “King Kong" Kelly, a vagabond
softhall twirler said to have earned 345,000
in one year.

Although these are spectacular high-
lights of the game, itz mass statistics are
no less impressive, With everybody play-
ing softball today—men, women and chil-
dren—it is, unquestionably, the nation's
number-one cutdoor game. The Amateur
Softball Association reckons that this
spring some 200,000 teams took the field,
each averaging 15 players. Scholastic, an
educational magazine, puts the number of
teams at 300,000 and estimates players at
five million. In Los Angeles alone more
than 500 games a week are scheduled dur-
ing the summer, and some leagues func-
tion the year around. Softball spectator-
totals for the nation are said to exceed

; f. POPULAR MECHANICS



60,000,000 a year! This tremendous
popularity has developed in a
mere ten years, more particularly
the last five. Back in 1900 they
called it indoor baseball, Bases
were only 20 feet apart, the ball
zo big and soft it wouldn't bounce.
About 1910 it moved outdoors as
a game for kids under such names
ag mushball, kittenball, diamond
ball and playground ball. A tenth
or “rover” playver was added.
Many softball teams today retain
this tenth player, although nine-
man teams are the rule.

Up to 1933, players made their
own rules, There was no fixed
distance between bases and balls
varied in weight, circumference
and liveliness. When the first na-

His rood to home plate blocked,
a runner (above) takes to the air
to bring in a run safely

The ecrowd watehing a night
game at left iz o sample of the
60,000,000 spectatars estimated
to attend softball games yearly

Below, Venn Bots, outstanding
pitcher of a championship Cali=
fornia team, demonstrates per-
foct 'ﬂiﬂgery and follow-through

: -’i.' 3‘ L::u,.{;
,"T"I.-'i"- AL

tional championship tournament
was staged that year as a feature
of the Century of Progress Expo-
sition in Chicago, a special set of
rules had to be drawn up hur-
riedly. About this time the Ama-
teur Softha ssociation was
formed and set abouts rdiz-
ing the game. Today a
brand of softhall is playe
few sectional modifieatio

For the benefit of t
have not taken up th

(Continued to page /172)
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'~ Glass Coats Strengthen Power-Line Insulators
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.I:'; l;'_j Two views show powerful pulling machine tugging at insulator cooted with high-strength glass
. : i A "

Vg Porcelain insulators, guarding the flow  improvement under a process called Pres-

U,

of electric power to defense industries, de-
pend for much of their strength on “glass
overcoats,” or glazes, developed through
many years of experience and research.
The newest type glazes contract less than
the porcelain body, thus reducing tension
and enabling the insulators to endure the
weight of long spans and the buffeting by
storms. To test their resistance to break-
s age, the Westingheuse Porcelain Works at
'Derr_!,rf Pa., makes the insulators carry the
. Brunt of a tug of war in a tension machine
designed to pull things apart. The porce-

tite that converts dampened clay into non-
porous porecelain by molding the clay mix-
ture in steel dies under high pressure.
Compared with the product of the “"wet
process,” this porcelain possesses better in-
sulating gualities and one insulator can be
turned out every three minutes as against
the former rate of two or three a day per
mold. This speed was evidenced in filling
a recent order for 45,000 large size insu-
lators required for a new high voltage sys-
tem, when two Westinghouse plants to-
gether turned out 9,000 insulators—enough

0 lain body, too, has come in for its share of

||'..'*r'

Tvpewriter Last-Line Indicator Rings Bell at End of Sheet

to fill two freight cars—per week.

Mumbered ring ot right, sets the I:lli line mlll-;uiul'

a4 ()¢ Mu - 5 /’41

Annoyance caused typists when they ac-
cidentally run too cloze to or beyond the
bottom of a sheet, may be eliminated with
the aid of a last line indicator patented by
A. D. Thomas, of Fontana, Calif. This de-

vice rings a bell-when the paper reaches

any point as chosen by the typist, an indi-
cator on a scale being set to point the num-
ber corresponding to the number of inches
of paper which will be used when the last
line is reached. For a standard size type-
writer sheet, a one-inch margin will be left

I__.fl_ 2 ‘(
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at the bottom if the indi-
cator is placed at number
ten. Onee set, it needs no
further attention unless a
change in paper size or
depth of margin is de-
sired. Geared io the plat-
en shaft, the mechanism
sounds the warning auto-
matically when the last
line is typed.ﬁ 5 5
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Tube asToothpaste

IsSqueezed Out  “.

Easily mounted on the
tile wall of the bathroom,
a new toothpaste dispens-
er winds up the tube as
fast as it is emptied. The
dispenser is of plastic ma=
terial, and has three holes
at the top for tooth-
brushes, The tube of
paste—or it may be shav-
ing eream—is attached by
a clamp at the bottom,
and paste or cream is fed
by turning a handle
which squeezes the tube
and winds it up,

* N

Turning kneb at right winds up tube, dispenses paoste
-
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Inspecting o ‘lflon tank as %leuves n!;;?nhlv line uf America
Foundry Co. where part of Uncle Sam's mechanized army is in 1

Rolling along from the assembly line of American Car
and Foundry Company plant at Berwick, Pa., is a steady
str armored tanks. Weighing 12 tons, the little mo-
bile fortresses, which are known as M2A4, will constitute an
1111110rtnnt defe mse arm in anh‘: Sam's fast-gmwmg army.,
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Bnnk "'IvT arker Flush With Pages
Keeps Place Automatically
Changing to the
new place each L”’/
time a page is | )
turned, an auto- /
matic hoolkmark ot
does not protrude :
beyvond the edge
of the pages and it
does not obscure
_reading matter.
Once clamped in
the bool it needs
no further atten-
tion, yet reveals the correet place when the
. Yook is opened. It is clipped on the book
- -by inserting a thin shaft between the back
~ binding and the leaves, and placing the
~ wire anchor down the middle of the read-
. ing section. A movable arm along the top
of the pages is the place marker, and pages
are passed under it as the;r are turned.
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Pictures will be remembered longer than
words, so the sofety men “staged” esach
phase of an accidental immersian for the
camera. Abave, the initial splash as a man
falls overside. The helmsman must imme-
diately put the wheel aver hard to swing
the propeller away fram the -maon in the
water, Then (right] throw ever a lifebuay,
or anything that will float, ta mark the spat

MAN

Amang the hundreds of thau-
sands wha are spending
vacation heurs abaard small
boats this summer, probably
enly o handful have given
thought ta what they'd do
at the ery “"Man everboard!”
| Yet donger af falling over-
board - from o small vessel
at sea is alwoys present. A
study of these pictures,
posed undaer direction of
sofety experts of an il eom-
pany, may save lives

Photos by The Texas Company

When the boat has been swung back to
the site of the accident, a lifcbuoy with o
line attoched may help bring the wvictim
alengside. |If it is nocessary to swim ta
his aid, dan't venture near him without o
lifebelt na matter how good o swimmer
you dare. Finuil',,r.. Iif_f_ing ﬂ"’hqip!_w;: moan
out of the water will be o difficult tosk and
the TE:hn[qup-'&; expert lifeguards “may
help. To begin, cross your arms os '}-uu
lean dowrn' to grasp his wrists, as at /lefi

POPULAR MECHANICS
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OVERBOARD/

L

On this page are shown the suc-
enssive stages of hoisting the
helpless persen oboard the boat.
Starting with yeur arms crossed,
you can $wing the man, os you
lift, 5o that his back is towaord
you. This will keep his legs from
rising under the boat and toke
advantage of the buoyaney of
the water; then lift him as high
o5 you con and quickly grasp
him under the arms. If he is
guite unconscious and therefore
Iimp, however, his arms will
pull vpword ond your grip at
the armpits will slip. Grasp him
aground the chest, clasp your
hands tegether and draw him
up until his weight rests on the
""""..Igunwclle. Then you can ploce
e arm under his knees and
|'|.h1J| him aboard. The piqiure:
W‘jl‘l: made for the booklet,
Cruising With Safety,” pre-
pored by The Texps Company

TG, (A8 6 Y2
-‘J::1. *ﬁ.‘i -...- q
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Pair of Tracks Spans Stream for Army Tanks

e N Narrow streams which
. ;o ' v normally would stymie
army tanks are being
crossed quickly by Fifth
Engineers stationed at
Fort Belvoir, Va. To
overcome such obstacles
they use two 600-pound
grooved tracks of fabri-
cated sheet steel which
are laid parallel to span
the ditch and spaced so
the tank treads will ride
sguarely in the grooves.

J

Silencer for Planes
And Tanks Makes
Detection Difficult

Roaring exhaust noises
of airplane and war-tank
engines can be muffled to
a point where they are

tremely difficult to de-
i@, 5 tect through sound, by
Lol . cing A suction silencer
- recently developed, ac-
if:m‘ding to Master Ser-
=geant Fra wion, an
crdnance expert at Fort
—Rosecrans, He stated that
other objects of the si-
lencer are to purify the
exhaust gases, thus ren-
dering them harmless,

R T o

Knee-deep i te ine : t Fort Belvair, Va., are shown at tep and to reduce the back

A ep in water, army engineers a elvair, Va., ; o

erecting o new-type shest-steel ramp which enables a tank o cross small ~ PIESsure in the engine’s
streams. Bottam, the fobricoted steel “bridge” is given a test exhaust system.

L A5
Handwriiing on Magic Pad Is Erased by Pressing Button

Magic writing disappears at the pressure
of a button from the face of a handy office
memo pad, now on the market. The button
also permits the message to be “locked” so
it will not vanish until the button is re-
leased. The new pad uses the familiar
method of writing with a blunt instrument
on celluloid under which there is a thin
sheet of paper and carbon. Refills for the
pad are available.

Here is memo pad with magic surface.
You make notes and then erase them by
pushing button when no longer needed.
Button also “locks” writing if desired

-
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Surf Riders Fmd Thnlls n}?/éw baarcf R

Sailing surfboards, an
exciting water sport now
becoming popular in Cal-
ifornia, has seen a rapid
growth frem the erude
board, used originally in
Hawaii, which would sail
only with the wind but
not against it, to the ma-
neuverable streamline
craft of today. Many of
the boards raced on fig-
ure-eight courses at Wai-
kiki are approximately

11%2 feet long and equipped with large
sails. The rudder is worked with the feet,
leaving the hands free to manipulate the
sail, and a large, lightweight keel helps
keep the board from sideslipping. The lat-
' est development is a “hiking” board ex-

tending oveR, both sldes of the board into

g

::'lCES
‘aLg

7/

Sailing surfbooard, above, is

hollow ond moy be dismaon-

tled for use without sail. Mote
“hiking" board in the center

Left, lining up the boards fer
a roce around figure-sight
course which is opproximately
two miles from start te finish

‘the water, on which the rider leans his
weight to keep the board from overturn-
ing. Those who have mastered the art of
surfboard sailing say that the boards cre-
ate an effect of great speed, since the surfer
lies flat on his stomach and is almost level
with the surface of the water.

Glasses H}eip Golfer Obey Rule to Keep Eyes on the Ball

Every golfer knows that the first rule of
the game is to lfeep your eyesjon lhe ball,
+f & N LE & =G o

Golfer will not fail to keep his eyes on the ball if he
sights it through lens hmnglu during the swing

¢
JULY, 1941 (__,}m_t-td_ﬁg p/
= P
* L 1]
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but many violate the rule without know-
ing they do. Amber-colored glasses now
on the market signal the player if he turns
his head during the swing. This is accom-
plished by a tiny triangular cutout at the
lower lefthand corner of each lens. As his
swing is started the golfer tilts his head so
the ball appears white through the trian-
gles, and holds that position until the
stroke iz completed. Should the head jerk
or turn even slightly, the ball appears to

change in color because it would then be

viewed through the amber lens. The
glasses may be worn to advantage on the
tee, on the fairway, in sand traps and on

the putting green. e
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-1—- 7.500 FT

Here's how the Airacobra dropped faster

than a bullet in a dive from 27,000 feet

to 7,500 feet, a total descent of 19,500
feet, to 1et a new record

Servicing the Airacobra’s armament, which includes @ 37 mm. can-
non that fires through the hollow hub of the propeller (see arraw)

Below, comparing Airocobra’s diving speed with speed of a bullet

----- Ihlhl.ll.ll'llII.I---------l.----------------------w
PLANE =909 FT. PER SECOMD

F‘ -

BULLET =802 FT. PER SECOMD

B*,r AndrEW Charles McDonough

I Eastern Air Lines Pllal 2
Llefia | LA d 2ol FIETE
Hﬂ‘le traveled faster than any man on earth, and
above it—820 miles an hour, almost 75 miles per
hour faster than a bullet fired from a 45 caliber
automatic pistol. My adventure in super-speed hap-
pened while I was dive-testing a Bell P-39, the
Airacobra, on a sort of “busman’s holiday™ from my
job as a commercial air line pilot.

Because no special preparat ion had been made, i
was a complete surprise when I was told long fst[u:

landing that'T had set a record, hitting a pace of 909
foot a second. There were no extraordinary sensa-

-!'.l"_

d

tions to tell me that this dive was any faster than’
others'T had made. As I rode along with the plane's,
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FASTER

nose pointed to earth, T felt
no different than I did on
level keel. The ride was bet-
ter than you can get in a
jaloppy on the ground at 50
miles an hour. Not until I
pulled out of the dive did 1
realize how fast I was going,
and even then it wasn't so
bad. When I pulled out, it
was as though I suddenly
had =at down hard on the
floor, or, maybe, like I had
been kicked by a mule, but
not so sudden,

And after it was all over,
and I found out how fast the

P-39 had dived without help Above is the writer, Pilot Andrew Charles McDonough, at con-
from its powerful engine, I trols of Eastern Air Lines plane. He says his record dive was
wondered what would have not accompanied by any extroordinary sensations of speed

happened if I could have
fired a pistol back over the
tail, or if I coiuld have fired
it ahead and parallel to the
plane's course. Since I was
traveling 107 feet per second
faster than a .45 caliber bul-
let moves when first dis-
charged, would the bullet
have rolled out of the barrel
and fallen straight dewn, or
would it have stayed in the
barrel, or what?
Dive-testing planes was

= |

not new to me, After ﬂil, I And this is the Airacobra in the air. Mote the long tapered
had run many tests on nose and the stubby wings
planes during my two years Below, eutaway drawing of the fighting plane. Note how

long drive shaft connects prop and engine

REDUCTIOM TURM OWVER BEAM OXYGEN BOTTLE
GEAR BOX

ARMAMENT

ENGINE BATTERY

EXTEMSION
HOWDW EHAFT DIl TAME,
PROPELLER CENTER BEARING ALLISOM EMGIME EMGINE RADIO TRANSMITTER—LEFT SIDE
SHAFT RETRACTED EXTENSION SHAFT  V.TYPE, TWELVE. RADIO RECEIVER—RIGHT SIDE
NOSEWHEEL CYUNDER, LIQUID
COOLED
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Above, servicing the big 12-
cylinder, 1,150 horsepower
Allisan engine

Right, anather view of the
trim plane os it oppears

Below, pilot Faces this mul-

tiplicity of instruments and

gun contrals when he starks
aloft in the Airacobra

at the U. 8. Navy's flying station
at Pensacola. So when the chief
engineer of the Bell Aireraft Cor-
poration asked me if T would test
the P-39, I zaid: “Count me in!"
and I obtained a brief leave of ab-
sence from my regular job.
Test-flving an airplane of a
brand new design iz something
like breaking in a horse. You
learn all you can about the eritter
before you assay that real test to
determine whether it or you are
the boss. In case of the airplane,
yvou find out all you can about the
airplane by talking with the de-
signer and the engineers who cre-
ated it; what flight characteristics

are likely to be dominant and why.
When, at last, vou have absorbed
all of the technical background on
the craft you need, you slip into
the cockpit, and take off for a
brief flight. You climb and ease it
through fundamental maneuvers,
feeling out the contrels and ac-
quiring confideénce in the plane to
do the job for which it was built.
During this process, dives at
comparatively low speeds may be
performed {o determine the plane’s
flight characteristics. This process
may go on for several days until
you feel that you understand the
plane completely and that it un-
derstands you. By this time you
are so intimately acquainted with
yvour craft that, indeed, you have
come to helieve yvoursell a part of
it. (And, by the way, this is not
exaggeration. No pilot ever
achieved anything in precision
flving without attaining this re-
lationship between himsell and his

POPULAR MECHANICS



craft.) That is just what I did with the
P-39 the day of the final test flight.

As I walked onto the field the Airacobra
was being warmed up. A trim, stubby
winged little plane with a long tapered
nose mounting a three-blade Curtiss elec-
tric propeller, it is powered by a 12-eylin-
der, 1,150-horsepower Allison Prestone
cooled engine placed at the rear of the
pilot’s compartment. The propeller oper-
ates off a long drive shaft which extends
from the engine, below the pilot, to the
propeller gear box. In the nose are the
deadly stingers of the Airacobra, a 37T mm.
explosive shell firing cannon and two .50
caliber machine guns; in the wings are
mounted four .30 caliber machine guns.
This is the interceptor pursuit plane which
packs a withering fire in addition to its
phenomenal speed and maneuverability.
The Airacobra carried a full military load
in all respeets during the tests. This was
not a test on the engine but rather on the
plane to determine its ruggedness at max-
imum dive speed,

I climbed, climbed, climbed. The ice
cream clouds spread a vast blanket sepa-
rating me from the earth, reminding me
that I could thank my cabin's eflicient
heating system for the comfort I was en-
joving. At 14,000 feet I put on the oxygen
mask, for I was going even higher. I con-
tinued circling and elimbing until I reached
27,000 feet; then reached back over my
head and turned a switch in a hox there.
The box contained a fixed-focus motion
picture camera trained on the faces of the
altimeter, airspeed indicator, clock, ther-
mometer and many other instruments.

I called the ground erew:—"Will now
dive from West to East"—and adjusted the
controls changing over from level flight to
dive. This was not to be a power dive, with
the big engine going full blast. Instead it
was a “free” dive, with the propeller turn-
ing just fast enough to keep the engine
VAT,

Now, for the real test! Stick forward,
and I fell easily into the dive. My sensa-
tion was, at first, one of falling into a pit.
Then I began feeling that I was falling
right with the ship, as though suspended
in space. The wind screamed around the
gun barrels protruding from the nose
cowling. Higher, higher, higher the scream
rose, finally attaining a steady pitch. Soon
my ears grew accustomed to the sound; I

{Continued to page 170}
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Color Transparency Viewer
Uses Battery Light

Calar transparencios are illéminoted and enlarged in
'I|'|;$ ;Empln viewer that hrings out their hEIIu‘I'r

Viewing Kodachrome eolor transparen-
cies is simplified by a compact illuminated
box in which the slideg are viewed directly
instead of being projected on a sereen, It
is only necessary to press the switch, insert
a slide and held the viewing lens to one
eve. The result is a brilliant view of the
picture, which appears greatly enlarged.
The box itself, finished in attractive grav,
is about 2% inches square and 614 inches
long, with a slot that accommodates two-
by-two inch color slides. Spring clips keep
slides from falling out. Light comes from
a standard flashlight bulb and two bat-
teries, which may be replaced when nec-
essary, furnish the current.

[ For each locomotive in service, there are

approxjmately 23 railroad employes.
,:,F _{W Muﬁ' 5q
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“Merry-Go-Round” Arm May Launch Planes

P —

ford
b

{ as
/ C’«?Lfnu;

AL

LhoAinel Nrnze

>, r;\_pffm{—f'}f

"c,}
e =
s Ty -
‘l!{ \ —— .
Y
& Top and bottem, views of
"merry-go-round” in mod-
E el farm. Cv:rl'ﬂurJ drhwing
IA&H . that shows how heavily
= leaded plane would be

lounched while the whirl-
ing arm continued in circle

- 1L

Launching of heavily loaded bombing At the proper speed, the plane would be
planes by means of a captive arm or wing freed, with centrifugal force helping 1o
has been proposed by an English inventor, give it a good start. A model of the launch-
P. B. Shead. The device wou “merry-go-round” built by the in-
“plarie aro around until it attained ventor indicates that the wing is designed
sufficient speed to be released into the air.  to give the correct angle for the plane’s
The wing would be driven by powerful speed and radius of turn, thus avoiding
gasoline engines and propellers. When not complications resulting from an aireraft
in use the outer end of the wing would being flung off at a tangent, instead of
touch the ground. A plane ready to be heading into the wind. The cradle in which
launched would be fastened to this outer the plane rests on the wing is close to the
end and its engines, with those on the ground, when the arm is at rest, making it
wing, started to swing the wing around. possible to load planes easily.

7

54 -y boos y POPULAR MECHANICS



.__‘ L

*~Rubber Veil Protects Blossoms From Insects

\»’ L“-"‘.id;! L

|

Ytenced

s the plant breeder. In the

Y|4

Protection of blossoms
from insect attacks and
foreign pollens has al-
ways been a problem of -+

latest solution to that
problem, the plant scien--_
tist has borrowed an idea |
from the movie industry.
J. R. King, fruit breeding ~
expert of the University
of Califorfiia college of ~
agriculture, saw a movie

in which lifelike spider
wehs were woven of rub-
ber cement and coneeived
the idea of spinning such

a web around fruit blos-
soms, after pollenization.
The B. F, Goodrich com-
pany collaborated with
him in developing a rub-
ber cement that would
keep out insects, would
not injure the flower and
would resist wind, rain
and sun. To spin the web around the flow-  trifuge cup mounted on the shaft of an elec-
er, the cement is driven by centrifugal tric motor. A fan blows the strands around
force through two lips of a whirling cen-  the branch as the operator directs it.

Directing fan, the operater weaves rubber strands around fruit blossoms

¥ " |

Fluorescent Lﬁﬁlp on Tool Tray Gives Cool Work-Light

Advantages of a portable fluorescent
light are offered servicemen and repairmen
in a small-size rolling unit that provides
a tool tray as well as the lamp. For close
worlk, as under automobiles, the light gives
comfort sinee it is cool and eliminates glare
and shadows. It consists of two 15-watt
replaceable fluorescent bulbs mounted
behind an unbreakable plastic lens that
resists water, oil and grease. Another
portable fluorescent lamp for workmen is
equipped for suspension by hooks.

THOUSANDS USE WHERE-TO-BUY-IT INDEX
Theusands of readers are using our new Where-
to-Buy-It Index. Have you tried it yet? Mext time
you want mare information about a product de-
seribed in Populaor Mechanics Mogaozine, just note
the poge on which it cppears, then turn to the
Where-to-Buy-It Index starting on poge 4-A, and
if the product is on the market you will find the
nome of its moker or distributor. Write directly
to the firm listed, ond to get quick action—Soy
You Saw It in Popular Mechanics.

Tool tray carries H:unrnf_lﬂr lamp under cutomobile
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Exhaust-gas analyzer which aids in tuning corburetor 1o
proper air-fuel mixture

Miniature fractionation plont that duplicates performance
3 of petroloum refinery
Below, blower creates blost of air ageinst rodiator to
‘3 simulate read conditions
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\ {_'}L paid around $10 apiece for

“horses"” in vour new au-
ti]mﬁ}.‘ll[l'! and if Yyou are an average
driver you retired some of them to
pasture after a few thousand miles.
Some of the horsepower under
yvour hood is consuming gasoline
and not doing any work,

One estimate is that Califorma
motorists alone are feeding 10.-
000,000 horses that were built into
their cars and that are now on the
sick list. The power being wasted
by American motorists amounts to
the output of some 60 Boulder
Dams. Your car will go farther on
a gallon of gas when you put all
vour horses back to work.

Out of 100 cars picked at ran-
dom off the street, 60 were im-
proved from 1 to 10 percent by a
good tune-up, and the other 40,
including some new cars, were
improved from 11 to 60 percent.

A couple of years ago, when you
wanted a tune-up, a mechanic
drove your car around the block
to “trouble shoot” it, made a few
adjustments, road-tested it again,

Projector helps show fluctuations in
carburetor odjustment

POPULAR MECHANICS




uner YOUR HOOD P

and kept after it until the
motor sounded right. But
he probably didn't tune it
to peak efficiency.

Today, in an increasing
numhber of garages, you
drive your car onto the
rollers of a chassis dyna-
mometer and sit there
while the mechanic idles
the motor, steps on the
throttle, and then races it
at full speed. In five min-
utes or so he tells you:
*“Your air cleaner is dirty,
the spark plugs need ad-
justing, and you need a
new condenser. Inciden-
tally your speedometer is
five miles fast.” After the
adjustments are made
you watch the horsepower
needle on the dynamom-
eter board creep way past

JULY, 1941
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Checking engine's ignitien and electrical system with latest equip-
ment. Proper operation helps to ottoin economy and power

Below, connecting engine ta o dynamomaeter for test of horsepower

57
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the garage floor. Do ynuxﬁ'
want economy? Ninety="%
nine percent of motorists «
howl for it but few du;
anything about it. The |
first thing to do is have }
your engine tuned for full v/
power instead of maxi-;'i
mum economy. That™
sounds foolish at first but. .
power and economy real

Iy go hand in hand. When
the carburetor is leane
down below its maximum}
power setting you have tB

step on the throttle hard-
er to maintain speed. T
maintain 53 miles

hour in still air on a level
road the engine of the:’_
average car has to pro-

Cold labaratery for studying performance of oils and
gasclines under winter conditions. MNote heavy cloth-
ing workers must wear

IGNITION TIMING ADVANCE

BRAKE HORSE POWER

'SPARK ADVANCE

Chart shows maoximum power is developed when
spark is advanced almost to detonation point

the mark it made before. Twelve horses
that were eating their heads off under your
hood are back at work.

The garage didn’t install the dynamaom-
eter to save time but because modern en-
gineg are so complex that few mechanics
can tune them to peak efficiency without
help. The dynamometer literally builds a
road under the car and for the first time a
mechanic can trouble-shoot and adjust an
engine at 60 miles an hour or while it is
climbing a steep hill, all without leaving

58

duce 23 horsepower and
when the engine is properly tunet
yvou get the power at a reduced throt-
tle opening. -:«1)
It's true that some of the cars bui
in 1937 and earlier, burn richer mix
tures than they should. In these cases
Fﬂu&l can lean the carburetors down
with economy metering jets supplie
by the faﬁﬁrymu shouldn't do™

Photographing carben deposits in combustion
chamber as part of research on pro-ignition

Courtesy Unlen Ol Co, of Calif,
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this with more modern cars unless you live
in Denver or some other high-altitude area
where you not only need a leaner fuel
mixture but one of the optional high-com-
pression heads as well, to get the maximum
power out of your engine,

*“Your engine should be tailor-tuned to
vour altitude and the grade of gasoline you
habitually use,” explains Fred B. Ross,
technical expert of the Automobile Club
of Southern California. “Aside from that,
fuel economy depends on the way you
drive. You can save some gas as well as
increase the life of your tires by inflating
them a few pounds higher than the rec-
ommended pressures, although you'll get
a rougher ride and will be more apt to
skid on slippery pavement.”

You won't get maximum power out of a
luke-warm engine, hence vou should keep
the radiator water temperature up between
160 and 175 degrees. With the engine idling
after a run, hold a thermometer in the ra-
diator water and if the temperature is
down around 140 or 150 degrees, cover a
part of the radiator.

You won't get peak efficiency if the
spark plugs are of the wrong grade for the
conditions under which you drive. Take
them out and inspect them several thou-
sand miles after they were last changed or
cleaned. If they have grey-white or blis-
tered poreelaing they are running too hot
and you should use a cooler plug. If they
are black you want a hotter grade. If they
are chocolate brown, put them back be-
cause that's the way they should lock.

If your car is a 1940 or 1941 model you
may be having pre-ignition trouble. In
some cases it is go bad that the engine will
continue to run and you can drive through
traffic with the ignition switch off. Change
to a fuel of higher octane rating, or try us-
ing different brands of gasoline until you
find one that doesn't pre-ignite, Gasoline
experts still do not know why different
brands of gasoline, all made to the same
specifications, have different pre-ignition
characteristics, and they have gone to
work on the problem.

The hest remedy for pre-ignition is to
remove the engine head and file and polish
away all possible hot spots in the combus-
tion chambers. Every speck of carbon must
be removed. All surfaces must be polished
smooth and every sharp corner of metal
must be ground down. This applies espe-

(Continued 1o page 183)
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Ready-Made Stock “Pillory’

Easy to Install

Above, pulling lever catches @ hog os it ventures
threugh passage; below, reverse push releases it

Hogs and other livestock can be caught
with a “pillory” now on the market for
eazy installation in a runway, chute, gate
or doorway through which the animals
pazs. The trap is closed quickly about the
animal’s neck as soon as its head is poked
through, and it can be held for testing and
treatments. The trap will snare little or
big animals without readjustment. It is
designed to save the time reguired of the
farmer building his own.

Q[ Census figures indicate that registered
hospitals throughout the country have
1,226,245 beds available, enough for about

el s e Téreeel

18/t

29

LN

.

Ll



foy
Super-Microscope Explores Invisible World

>

9

5 New facts concerning deadly disease
y RCA research labora
]
ttstseful

germs and other infinitesimally small par-
ticles are being uncovered almost daily by
scientists utilizing the electron microscope
developed hy the R T labora-
tories at Camden, N_J.—This instrument
perm eful magnifications up to 100,000
times, 20 to 50 times more than is possible
with ordinary microscopes, thus enabling

man to peer into a world invisible hereto-
fore. With this super-mieroscope, Dr. Wen-
dell M. Stanley of the Rockefeller Institute
for Medical Research has made studies
which indicate that it may be possible to
watch invisible viruses at work. Dr. Stan-
lev has isolated the virus which causes
mosaic disease of tobacco plants and found
it to be not only a dizease germ but a erys-
talline chemical. In this work,
Dr, Stanley and an azsociate were
able to follow the interaction of
tobacco mosaie virus molecules
with certain smaller molecules,
which is like seeing disease vi-
ruses at work. If scientists can see
far enough in this way, they might
be able to follow the chemieal
process by which a cancer-caus-
ing virus, if it exists in the body's
cells in a latent or masked form,
is stirred into action.

Important chemical changes that

——r

Left, electron microscope in use. Bot-
tom, left, elementary fibers that make
up soap o they appear under magni-
fication of 45,000, Rigl‘tl, diagram of
microseope’s sssential parts
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take place if 8 dil;hfﬁeria germ also have Infréred_ ‘Blackout’ Camera

heen revealed with the aid of the new in-
strument. It has been found that the germ
absorbs chemicals such as dissolved salis
as do large living organisms. For example,
potassium tellurite diffuses into the diph-
theria germ and when inside is reduced to
metallic tellurium in erystal form. Bac-
teria of certain kinds have been shown by
the enormous magnification of the electron
microscope to possess solid cell membranes
surrounding the fluid protoplasm of their
bodies and serving as protective armor.
Outer shells have been found on strepto-
cocel, pneumocaocel, bacillus subtilis (the
common hay bacillus), coliform and ty-
phoid baeilli. Two types of bacteria have
been found equipped with long, apparently
tubular movable arms, called flagella,
which help them move about.

If a human hair could be subjected to
magnification of the super-microscope, it
would appear as large as California’s giant
trees, as wide as many city streets, and as
thick as a water tank 40 feet across. A
dime thus magnified would appear to be
more than a mile in diameter.

In the industrial field, the American
Cyanamid Company iz using the electron
mieroscope in an effort to uncover new and
important facts about the action of cata-
lysts, which so mysteriously promote
chemical reactions. The company also
plans to apply the instrument in the man-
ufacture of special chemicals used in the
leather and paper industries; the treatment
of textiles; rubber chemicals and their ac-
tion in prolonging the useful life of rubber
goods; and synthetic resins, as well as the
plastics and enamels into which they en-
ter. Insecticides and fungicides, fertilizers
and plant hormone substances and other
chemical produets also will be studied.

James Hillier, who is a co-developer of
the new instrument with Dr. V. K. Zwory-
kin, associate director of the RCA research
laboratories, explains that the microscope
utilizes a beam of swift-moving electrons
focused by electromagnetic “lenses” to
produce images of minute objects on a flu-
orescent screen (like those used in televi-
sion) or on a photegraphic plate:

In comparison with the first electron mi-
croscope, which required a roomful of
power-supply eguipment for itz opera-
tion, a smaller commercial model is go sim-
ple that it is ready for operation when
plugged into an ordinary light socket.

JULY, 1941
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Hides Flash Behind Filter

Invisible floshlight behind infrared filter (top) fur- <, iy
nished the :|n|1_||I Hgl‘ll for the mup!.hol af cat

Firing a flashlight bulb inside a light-
tight reflector, a Minneapolis newspaper
photographer takes action pictures by the
unseen light piercing an infrarved filter.
The “blackout camera” was developed by
George Luxton, chief photographer of the
Minneapolis Star Journal, after a London
camefaman had flashed a picture of Wen-
dell Willkie and John Cowles, Star Journal
publisher, during the blackout. Using in-
frared-sensitive plates or films in the cam-
era, he placed an infrared filter in front of
the flash bulb of his synchronized flashgun
reflector. The bulb was housed so that no
light could escape except the invisible rays
which passed through the filter,
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TWO-IN-ONE FUﬁN

In these days of compact living, of apart-
ments and trailers ond housing projects
and bungalow villoages for defense work-
ers, it's not enough that a chair be simply
a <hair and a lamp enly a lamp. Furniture
must lead a deuble life. Lask, far exam-
ple, at that twin sofa above. By night it
resolves itself inte o single bad, twin beds
or double bed, as you like. And that plas-
tic-bound plywood boudair set at left—fald

down the mirror and jt-betomes a dosk

¥

[, » 2 f o - .

ﬂrﬁiniur“"r ynu'c[ call that camfortable-
looking dual “piece at the left a chaise
lengue or choir-ottoman. But when com-
pony comes, lift the fop of the oHomon
and lo, there are two chairs, Designed for
tiny modern apartments is the Glove and
aven p:r:hud atop o r:frig:rnru:‘, above

62 : 4 . POPULAR MECHANICS



s -
L8 i
& " ¥ |
L

SAVES SPACE

Perched in a little [J-Iﬂ'l:ﬂ of its own in the
lomp_stondard (above), the radio con be
turned on ond off “without fsing from o
comfortable easy chair, Both the radia and
the lomp standard are of molded plastics

Drop the hinged front of the table, above, and an irening
board comes out of hiding. Triple socket ot the woman's
fingertips connects the iren and perhaps o percalatar

W v Y PO
- " -' il
Fi#rmiLan  Lg. LA L.,
With an E[Bgﬂl'll falze front that gives it o
lewboy effect, the cEdur chest (obove) be-
comes o decorative livingroom piece

You'd never guess the chair ot right makes

a fullsize single bed. The extending back

folds flot ogdinst-the-eushion and a cover
motching the uphaolstery conceals it

[ A ! n . [ l‘-) P ‘
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Bike Couriers Hurry Meals
To Remote Defense Crews

These men use bicyclos fo carry food and beverages to London's
defenders. Boxes are mounted over the smaoll frant wheals

As most of the balloon barrage anchorages in the
vll:u'J.It.},r of London are located at points where it is
impossibleTor crew members to do their own cook-
Tﬂg, food is prepared at a central kitchen and trans-
ported to the men by cyelists. Meat, vege-
tahles and sweets sufficient for a single
 crew are packed into a cubical box mount=-
*ed over the small front wheel of the hicycle

d dehvered 2 to 10 miles away.

Fad_lng of Bursting Star Recorded
6,000 Years After Explosion

Using the 100-inch telescope on Mount
:|.]sun, astronomers have uncovered evi-
at completes the history of the
plasmn of a star, the greatest known
cataclysm in the universe. The explosion
oeeurred, it is estimated, about 6,000 years
ago, but was first noticed on earth in the
vear 1054 AD. due to the fact that the
star was so far away its light traveled
30,000,000,000,000,000 miles over a period
of 5,000 years before becoming visible., Old
Chinese and Japanese records are the au-
thority for the date of its first visibility on
earth. At that time the brilliancy of the

t‘b
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Explusmn was comparable to the
light given off by the planet Jupi-
ter, as seen from the earth, and
probably equalled the light of
several hundred million suns. To-
day the star has collapsed and is
only a white dwarf. The Mount
Wilson finding was made by
pointing the huge telescope at
what is left of the star and record-
ing its spectrum. Astronomers es-
timate that the star's explosion
was so great that gas clouds from
it have been expanding for nearly
900 years at a speed of 800 miles
per, second. _
D w) Y ——
*Walk and Wait” Lights
Control Pedestrians

Pedestrian traffic lights embed-
ded in sidewalk curbings at busy
street intersections have been in-
stalled at Montgomery, Ala. The
signs are synchronized with the
overhead wvehicle stop-and-go
lights and flash alternately the
words “walk™ and “wait” formed
by Neon tubes. Both the top sur-
face and facade of the curbing are
illuminated =o they are visible 1o
persons approaching from either
the sidewalk or street. The unit is
housed in a metal container re-
cessed in the curbing,

Y I a *

Here pedestrion halis at “wait" sign. When the word
changes to “walk,” he con cross intersaction safely
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Aluminum Welder Speeds Plane Fabrication
| i vl . i 'y
Production of airplanes may be IR -
speeded up by a mew ultrafast
machine for welding aluminum
sheets, Tests on duralumin sirips
like those used in airplane fuse-
lages produced a spot weld of
double the strength required by
the government for rivets, taking
just 1/300 second for the weld.
The manufacturers assert the ma-
chine could replace with welds
virtually all the 450,000 rivets that
go into a four-engined “flying
fortress” and that the time for
building one of these big bombers
might be cut in half. The weld is
accomplished by a “pulsating™ di-
rect current of 23,000 amperes, at
seven volts,

Tests on duralumin strips indicate

the mochine at right con produce

a satisfoctory weld in 1,/300 sec-

ond. lis odoption in airplane

monufacture might reduce great-
ly the eonstruction time

iljg (eve .
Art School Teaches Color Camouflage for War Defense

Anticipating a possible
future need for many ex-
perts in the art of camou-
flage, thw
School, at Detroit, Mich.,
is students W
color may be used effec-
tively to conceal ground
objects from enemy filyers
in wartime, Pupils learn
how to create serpentine
outlines and fill the spaces
with a maze of hues in
order to conceal factories.

{[In one cubic mile of
ocean water there are
128,284 403 tons of com-

\ " mon salt, 17,946,522 tons
/i J ' 3 i 4 of magnesium chloride,
TSN gl $ | 358,270 tons of magnesium
AT (T RN . i bromide, 1,400 tons of

- ; Y f T . " +
Art director pointing out to a grd'ujg'/df itanis somo g the tricks in using Huurme, 90 tons of rmdme
a maze of colors and designs to conceal plants from air roiders /E'ld many other solids,
JULY, 1941 G3
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Behind the grotesgue wooden
mask, above, is an aged priest
of the sect of Baboon-Men

At right, on Ababua drummer
thuds & message on the tom-
tom to neighboring tribesmen

Part Il

By Commundgr Aihlm Gattiy
.ﬂL.:-, "‘F;‘-n i 1,’.;,._.‘:;.‘
N THE mrl-llrmh_'w shdﬂu of anlever-
green matooba tree, the tl:ruj‘.rt"’rl ature

ig 104° Fahrenheit. How much hotter it
is in the full blast of the eguatorial sun,
no self-respecting thermometer would
care to record.

Yet Dominick, the usual unlighted cig-
arette dangling from his mouth, doesn’
make one effort to get out of that glaring
heat. Naturally not. He is only a dummy,
built of sacking and straw and dressed
like an Arab to act as a double in a scene
we were to shoot of a cruel slave trader
thrown down a precipice by rebellious
slaves. When the scene was deleted, he
remained; and Charlie used to sit him in

These Mambuti pygmies are shy litle fellows bu!
moke foithful friends. They helped trock the okapi

POFULAR MECHANICS
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through the AFRICAN JUNGLES

Dominick, at the center of a circle of excited notives, was
a prominent position in every new only o stuffed shirt but he brought us plenty of trouble
camp. Natives would flock in to Below, an okapi, "living fossil” and cousin of the giraffe
stare at our trailers, to offer wood
and water, chickens, eggs, fruits,
whatever else we needed. When
they discovered Dominick, there
would be shouts of half-fright-
ened, half-amused astonishment.
The farther we went from Stan-
leyville, however, the more was
their fright, and visitors and sup-
plies constantly diminished. Yes-
terday, putting up this camp in
sight of a big village, we didn’t see
one native, and I began to worry.
I sent a boy to the village with
a message for the Chief. He found
the village deserted, although red
embers showed the huts had been
abandoned only a few hours. I
rushed Charlie in the station
wagon to fetch the Territorial Ad-
ministrator from his post a hun-
dred miles north.
Two anxious days later the Ad-

JULY, 1941



it took some time for the Abobuos to get used te the noise
of our radio, the recerder—and to the mysterious Dominick

ministrator arrived,
greeted us, then stopped
abruptly in front of the
dummy.

“Ah!" he said, with a
grave face,

Then the story came
out, During recent years,
among these Ababuas,
there have been many
violent deaths and mys-
terious disappearances.
Some victims have been
found, horribly lacerated
by the leopard's claws, as
the white authorities
thought; or, as the na-
tives believed, by the

Viclent deaths ameong natives waere
blamed on the claws of a leopard-man

Lower left, Abobuas facked te camp
bringing eggs, fruit, chickens, water

At right, below, is o herd of mzei—
smallest and most vicious of elaphants

Preparing te take the jungle troil, we fas-
ten snoke-bite kils o every man's bell

claws of a leopard-man.

One day a planter, one
of the two white men liv-
ing in the territory, re-
ceived from Ameriea a
bottle of rum displaying
on its label a negro's head
and chest. By coincidence,
about that same time a
Chicago packer sent to
Africa a consignment of
corned beef, using the
picture of a native as a
trademark; dozens of
these tins appeared in the
only store in the Ababua
country.

People, meanwhile,

POPULAR MECHANICS
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The jungle yachts!line up before o village of Mang-
bottus, whose fothers besieged Stanley’s fellowers

were continuing to disappear mysteriously.
In their stead appeared that bottle, which
the planter’s boy announced was filled
with native blood; and those tins, evident-
ly containing flesh of vanished tribesmen.

This idea was too dramatic not to fasci-
nate the crude mentalities of the Ababuas.
The story spread like fire, labor deserted
the plantation, the trader had to close the
store and run for his life, the Adminis-
trator got a super-headache.

At the elimax of this inflammable situa-
tion, we approach, pre-
ceded by terrifying mes-
zapes bounecing from one
tom-tom to the next
“Here they come,” the
drums say, “the headmen
of the Bwanas who kill
natives, and put their
blood and flesh in hottle
and tin."” QOur big trailers,
with their electric plants
going even when the
wheels remain motion-
less, evidently are herald-
ed as factories in which
we carry on our macabre
industry.,

And here Dominick en-

Tumbake, our pygmy friend,
eorned his name from the
way he called for tobacco

Twenty-foot crocediles lie on
the river bonk hoping your
bridge of vines will foll
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ters. He is imagined to be
a poor devil of a native,
stuffed for use as an em-
blem of our horrible trade.

After such a build-up,
naturally it takes some
time to persuade the
Ababuas to come back
and lose fear of us. But
no time at all to give
Dominick a well-aimed
kiek that dissolves him
into his elements of
straw, wood and sacking.

The Wageniazs last
month, the Ababuas to-
day, have given you the
first taste of a world of
customs, of mentalities,
barely touched by civili-
Natives whe might have attacked us 50 years age now entertain us zation. But now we will
abandon the luxuries of
our big camp and this
lone road erossing the
200,000 square miles of
equatorial jungle, and
plunge into another world
which has remained un-
changed for thousands of
years,

Put on a good pair of
boots, so that no cobra or
mamba can strike at your
legs, No, don't wear
shorts, unless you want
poisonous thorns, insects
and nettles to inflame

- - - your knees. Trousers of

You meet terrifying beasts in Africa, but don't be alarmed if you heavy khaki drill are the

-|-|.,nm int.u 1I-|:|l: hu:m-d n;u:ﬂur below, f:r h:‘: only a :lmrnl:n: thing. Fasten securely
wn (-] Wi at= - "

M;I::sp*;;:a:’:ligz:“F:gr:n:':Tn:red :rpu:h I:r':w?;h il:- Tung:- your helmet strap, At

Pygmies wove us a vine bridge high aver crocodilo-infested river
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every step, branches will try to tear it off
your head and around one of them a naja
might be coiled ready to strike you in the
neck, and that means instantaneous death,

Is the snake-bite kit fastened to your
belt? Is your rifle loaded and on the safe-
ty? Vines will try continuously to snatch
it from your hand. Some might catch the
trigger and I wouldn't be amused to re-
ceive an accidental bullet in my back, Why
not keep it unloaded, or let a native carry
it? What would you do, then, if a leopard
falls on you from a tree; if a pygmy buffalo
attacks vou, or a herd of mzei, the smallest
and most vicious elephants, suddenly
charges? No, keep your rifle with you ev-
ery minute., Try to put your feet on the
very marks of mine, not to fall into a spot
of quicksand or stumble onte a caravan of
millions of biting ants.

The boys will follow us; with our tents,
beds and supplies on their -heads, they
know their only defense is to stick near us
and our rifles. Mrs. Gatti will close the
march with the cameraman.

All ready?

“Ngufu, boys! Funga safari!!”

Of course I wouldn't dare to get into this
jungle for a moment without Mambuti
pygmies for guides. We would be lost im-
mediately. I know well this old elephant
path, but beyond their village I wouldn't
venture without them.

See those trees? Mahogany, ebony, cot-
tonwood, ironwood, rubber, wild cocoa.
Some of them are 200 feet high, sixty
around the base; many are still unnamed
by science. In one expedition I gathered
36 kinds of moss that a botanist is now
classifying. No white man has ever been
in this unending expanse of semi-light and
deep darkness long enough to discover
even the thousandth part of the seerets it
containg, Only its borders have been
mapped. There are rivers, mountains,
swamps, mammals, snakes, insects, birds
of which nothing whatever is known,

Psst! Stop!

0O.E. They have gone. What a racket
they made, running away. Two giant for-
est hogs, five feet high, seven from snout
to tail. Prehistoric animals, too. Bones
similar to theirs can be found fossilized,
millions of years old.

But wait until you see the okapi, the best
“living" fossil of all. Discovered only forty
years ago, not until 1919 was a live speci-

(Continued to poge 17H)
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| Self-F;a:e&ing Small-Part Bin
IsLoaded Through Top

Bettam hin replenished by filling chute at back of
case, Diagram shows arrangement of chutes and bins

Individual compartments of a bin for !

storing separate supplies of nuts, screws, 5\

washers and nails are so arranged that ™
they can be filled through the top. Theréy, —

are 12 compartments, each having an open-
ing at the front of the bin where workers
may readily help themselves to any of the
parts, the latter feeding downward by
gravity as they are used. The bin meas-
ures 9 by 16 inches.
I"{- 3 ( L] *
Room Humidifier Is Kept Filled
By Automatic Valve

Connected to the
air vent of a hot-
water radiator, an
automatic room
humidifier keeps
itself filled with-
out further atten-
tion. It is a copper
evaporating pan,
built flexibly so
that it will fit be-
tween the coils of
any radiator. As
the water in the pan rises to the level of
the valve, the flow is automatically shut
off. Evaporation lowers the water level
and the wvalve opens. This system also
keeps the radiator free of air. No tools are
required to install the Khmnir:liﬁe_:z?
lfflr i i Lwﬂ{;‘*"‘{-’ f
W L1 tosll T 1
3ao0p LY A A KLl

U/ onborsiOpgl=pt

'
L2

.'r}.’.c Mo g



w | Large stationary mochine
o | starting cuts in locomo-
tive side frame

BDRN during the excite-
ment of the first world
war were two of the most im-
portant industrial twins that
ever joined the huge family of
mechanical devices and meth-
ods which constitutes Amer-
ica’s mass production system.
These twins, welding and
flame cutiing, have grown so
steadily and quietly during
the generation between con-
flicts that not until the United
States started to prepare for
defense in recent months did
the nation begin to realize
how much the husky pair have
changed the industrial picture.
In the factories, arsenals,
shipyards and steel plants of
the country today they are
literally earrying the torch for
industry, lighting the way to-
ward the goal of preparedness.
Strangely enough, the art of
electric resistance welding
was discovered and demon-
strated early in the year 1886

Left, closeup of welder in protective
helmet. Welded construction provides
greater mechanical strength, more
compact designs and lighter weights

POPULAR MECHANICS



A
Circle, oxy-acetylene process :ullef/guuging ri-
moves narrow strip of metal from steel plote.
Right, portoble flome-cutting opporaotus in use

4. INDUS

but for some reason no one did much
more than talk about its possibilities
for nearly thirty years. At the begin-
ning of the first world war, welders
were so scarce that, garbed in their
unearthly hoods, they looked as queer
as men from Mars and were as seldom
seen by most of the publie,

Then ecame that war and the indus-
trial speed-up. Frantic executives del-
egated with the duty of producing car-
go ships in months instead of years
hig:{i[urﬂ]}.' 11"LL'|;E !.'-.'L-]ﬂi1'|;:f, in 1]‘|1; phu:v of
riveting in some spots, Munitions pro-
duecers and other war-material manu-
facturers gave the few expert welders
then trained a chanee to prove their
art would save time and money. Flame
cutting was employved more widely.
Just about the time the torch was on
the way toward popularity in the fac-
tories of the nation, the war ended and
welding became better known for its
failures than for its successes.

One weakness was the tendeney of
the metal when fused to absorb enough
oxygen and nitrogen from the atmos-
phere to lower its strength. Another

Right, multiple flame-eulting eperation which
mukes possible obsoltie unifermity of size, oe-
curate spocing of openings, clean-cut edges and
exact duplicotion of parts
I 1i ok
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Above, welding sections for -

lorge waterwhesl generator

drawback was the scar-
city of expert welders.
The welding tool, wheth-
er of the arc or resistance
type operated by elec-
tricity through electrodes,
or the blowpipe type, us-
ing oxygen, other gases
and a flame became
mostly a handy adjunct

Right, workman welding giont
turbo-generator frame in West=
inghouse plan

a

H'I; .iL .ﬂ’ 1
Abote, spharn Fﬂr sMrlnthydﬂb-
gen gos, fuel vsed in'tool making

of small shops and was
used mainly for minor re-
pairs, like those on auto-
mobile parts,

Shipbuilders continued
to weld on repair jobs, '
The railroads also patched
boilers and tubes and
fixed broken metal parts.
Steam engine and ma-
chinery plants used weld-
ing, but this was also to
mend, not to manufacture.
In England, an entire
barge was successfully
welded for channel serv-
ice; still the lesson was
overlooked.

But scientists and in-
dustrial engineers had not
forgotten the wartime
work. Through constant
research, the quality of
arc welding was stepped
up by putting a flux coat-
ing on elecirodes to offset
the effect of gases of the
atmosphere, and improv-
ing temperature contrals,

Left, steel flooring being fobri-
cated with arc welders
Courtesy General Electrie Co.
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The efficiency of oxygen
welding and cutting was
gradually inereased by
raising the purity of this
gas from 97 percent to
99.5 percent, a vital im-
provement.

Large electrical com-
panies, like General Elec-
tric and Westinghouse
began to weld machinery
parts. Here and there
welding replaced riveting
on industrial building
frames. Central refriger=-
ation system manufactur-
ers were early to try
welding. A tank manu-
facturer induced a buyer
in the oil fields to try a
great storage tank with-
out rivets. A steel press
was produced costing lit-
tle more than one-third
of the estimate including
a east frame. A Chicago
manufacturer began to
weld gear blanks rather
than cast them. Steel cor-
porations started to weld
some products rather
than cast or forge, Beth-
lehem Steel welding some
huge ladles with a 190-
ton capacity.

Welded tugs began to
appear on the lakes and

{Cantinued fa poge 1&{!.1
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Above, masked welder joining two beams in building in which 2,300
pounds of welding rods reploced 30,000 pounds of rivels e

Below, building vp worn ends of rajlroad rails by the w:_]diw—‘%l

Below, air mochanics students at work in mass-welding elass. Thres
hundred ormy men are to take course in this New York school
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Snowflake errstalé Preserved in Plastic Film

Top, Vincent J. Schosfer with his snowfloke casting equipment: microscope is used only to pick out the :::‘_)
flokes he likes. Bottom, left, making casts on a glass slide; right, enlarged photos of casts

Permanent castings of snowflake erystals  eroscope slides and a solution of the plastic
are being made by coating the flakes with known by the trade name of mvar
a thin, transparent plastic film. As worked 15-895, This equipment is used outdoors so
out by Vincent J. Schaefer of General its temperature will be the same as the
Electric Research Laboratory, the only surrounding air when the snow falls. A
essentials for 1he job, besides a snow Hurry, snowflake selected as suitable is laid in a ‘:_ .
are a board or light table covered with drop of the plastic solution on the glassy
black wvelvet to catch snowflakes, a tooth- slide, and another drop placed on top o
pick for picking them up, some glass mi- the flake, Soon the solvent evaporates
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leaving the flake incased C’ .

within a shell of resin, Jap Flre Flghters Bﬂmb
which may be taken in-
doors for studj,r or Phﬂ.' TD Put Out Alr'Rald El.ré,s.
tographing through a mi- e Lt
croscope. The solution so-
lidifies into a mold with a
thickness about 8/100,000
inch. By modifying the
method, permanent rec-
ords can also be made of
such perishable forma-
tions as huarufrust and
frost erystals.

——rr o C
Paint Mixed in Can
By Self-Timing
Conditioner

Paint that has been
standing on the store shelf
may be mixed thoroughly
before it is delivered to a
customer by placing the
unopened can in a paint
conditioner equipped with
a self-timer. The machine
will automatically stop

AL LA ol
Wearing special heat-resistant suits, these “minute men™ of Japan use the
bembs strapped around their waists to put out fires started by air roids

operating at the end of g
any pr&:determined peri- | Well protected by heat-resisting suits, Japanese firemen, "\.'4 »
m:! of time up to fifteen whose job it is to answer air-raid calls, also have fire- ™
minutes, according to its extinguishing bombs strapped to their waists. The bombs G
setting. Four one-quart literally blow out flames, being particularly useful in cases ~ I Y
cans of paint can be mixed where the fire has not ga,}m:d too much headway. ey
& ; !
at the same time, 7 \j 2 '."———— ";’ b
| Postcard Duplicating Machine w(@
Operated by Hand '

Housed in a one-piece plastic case mold- b

ed of Textolite, a simplified postcard du-
plicator, operated by hand, produces copies

at a speed of 1,000 " L'ELA.-“-‘L'. -

cards per hour, re-
sulting in low op-
erating cost. Sten-
cils are inexpen-
sive and require
only a few minutes
of typewriting or
work with the
stylus furnished
with each machine,
A gravity feed makes insertion of cards
easy and insures evenness in printing and
registration, Printing pressure is equal-
ized by a full-ﬂoati.ng assembly, resulting

Conditioner for mixing paint in the ean may be set te
run for any length of time up to fifleen minutes m niform copies in large and.small runs.

1
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Above, cor "waltzing" aver
“wobble rood” ot Ford test
track. The section cansists of
double line of staggered
canerete mounds aver which
cars weave, bwist and leap
ot 30 miles per heur. Right,
examining “fifth wheel" that
records spoad. The wheel is
attached to o cor undergo-
ing tests at the General Mo-
fars pro\rfrtg Hrl:IIJI'II:l

Photo courtesy Cadilluc Divislon

el

, TORTURE

Auto monufacturers subject stock cors and trucks to the
toughest tests they con devise in order to establish the
worthiness of now designs. Left, army truck negotioting
difficult descent ot Dodge plant. Below, fest ear “reach-
ing far the stars” in night run an steep grades

\ |
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Right, panaramic view of Ford
test track showing three seph-
rate sections. This is one of the
maost complete “torture” loyouts
in the indusr:r. When test driv-
ers coamplete their work the cors
are tarn down and siudied, pert
by port, to insure the ultimate
in perfarmance in models ap-
proved for production. Ford
alone cenducts runs approximat-
ing 5,000,000 miles each year.
Below, what happened when e
P|}"I:|1|:|Lr1‘|'| test driver sped
through o cornfield at 40 miles
per howr. This sart-of punish-
ment tests axles and frames.
Amaong other tests are those on
H-E'Igiﬂn bll:ll:l: rnqdi \whrrr
boulders projecting as much os
six inches above a coancrete bed
pound and jerk a ear unmerci-
fully, and o mud pit in which
clay and waoter six inches deep
form a quagmire through which
cors skid and slide

Cirele, here’'s what happens when test car speeds through water pit to
check resistunce of parts to maisture. Abave, control panel at which
operalor can create a blizzard to test Mercury in tunnel

e T

B KIGH TREED
TRACK

ROUGH SURFACES
. i

WEATHER s
TUNNEL
=
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Paddles for Truck Wheels

Pull Thrnughh’h‘:[ud

ﬁw\;

Rim equipped with paddles fits outside truck wheel

-J Attached to the outside of each rear
wheel, an auxiliary wheel for trucks is
equipped with protruding fins to assure
traction when traveling over muddy roads.
On the pavement, the paddles clear the
road by three inches,

D a4 i
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Paint Brush Holder and Wiper

Keep Can Clean

8 " Paint cans used in the home usually be-
come soiled from paint running down the
*outside, the result of wiping the brush on
| [ [ r.L‘-I : f
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m.__‘“—_: Left, wiping bar; right, brush holder and handle
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the upper edge of the can and placing it
across the top at intervals. This incon-
venience can be overcome by using a strip
of metal that serves both as a hrush holder
and handle for the can. Available for half-
pint, pint and quart cans, it is shaped to
clip onto the top and bottom edges, having
an extension above the can on which the
brush may be suspended so all the drip-
pings fall inside the paint can. A loop out-
side the can torms a carrying handle, The
wiping bar consists of a separate plece of
heavy wire bent so it will stay in place
when wedged against the top edge. This
provides a straight instead of a curved
edge for wiping the brush.

prabys

e

VCause of Motor Vibration Found

With Lightweight Meter

&

Froquency of vibration is indicated by mater scale

Troublesome wvibrations in machinery
can be located with the aid of a vibration_—.
frequency meter weighing only half a-——
pound and operated by hand. It automat-
ically indicates freguencies hetween 500
and 20,000 a minute. Manipulating a
knurled knob helps to determine the fre-
quency of vibration which is read directly
from a calibrated scale on the frame of
the instrument.

{[Names and addresses listed in the index,
page 4-A, show where to buy manufac-
tured products described in this magazine.
Say you saw it in Popular Mechanies.
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Shortage of : aRu’hu il eq
inspired the invention of
a double-deck stretcher
carrier that holds four
persons. It is a light-
weight iren frame de-
gigned to fit into a deliv-
ery truck in less than a
minute, thus converting
it into an ambulance,
Test patients stated that
riding in this fashion is
as comfortable as a ride
in an ambulance, In-
vented by Mabel Board-

(lmqifi
Duuble—DecL Stretcher ‘Flts in

zi.f .,-:I" L‘f_’

wery Truck

Lightweight metal frame designed ta
earry four stretchers, above, can be
placed in o delivery truck, as shown
at left, converting it inte an ambu=

L

Red Cross, the frame handles
standard stretchers. Besides the
Red Cross, military and govern-
ment health agencies are plan-
ning to acquire large guantities of
the frames for use in hospitaliza=-
tion work. It will save the ne-
cessity of keeping hundreds of
expensive ambulances in readi-
ness for emergencies, Instead,
trucks may be borrowed from
commercial organizations and the
stretcher frames placed inside
quickly to receive patients,

Disk File for Flat Surface Smooths Automobile Fenders

Used with a scouring motion when work-
ing on rough surfaces, a disk file grinds to
a smoothness not possible with sanders or
other files. It has particular advantage in
rubbing fenders to a smooth finish after
large dents have been pounded out. A
strong center handle gives a good grip for
operating the tool which is made in several
styles, including rasp surfaces.

([ Motorists burned 22,079,789,000 gallons
of fuel in the United States during 1940, an
increase of 6.5 percent over the amount
they used the previous year.

JULY, 1941
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Lack of a lranfs'port ship and ocean beach does not _detgr
men of the 53rd Infantry at Camp Ord, Calif., from going in

for landidg party exercises. Scaffolding

with a net draped over one side, which the
men call “black beauty,” is made to simu-
late high-sea conditions by rocking and
pitching it with ropes and pulleys. On the
order to “go over the side,” soldiers seram-
ble down the net and into a small boat un-
derneath as though they were actually in
_ the act of making a landing.
N L e —

-

aﬁ;nerican Heads Grow Broader
As We Do Less Chewing

Americans are developing broader heads.
This is found to be particularly true of the
intellectual classes, Dr, Ales Hrdlicks,

curator of physical anthropology of the

sonian Institution, reports after a
study of large groups of three-generation
Americans and of a group of America's
foremost intellects. One factor, he says, is
the increasing use of softer and more con-
centrated foods requiring less chewing,
especially in childhood. For lack of exer-
cise the chewing muscles along the sides of
the skull are less developed, and with less
pressure from these museles the skull en-

- 82

4 Dry-Land ‘Boat’ Héip's Soldiers
~ Learn Landing Tacti¢s”
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While ane erew rocks this dry-land “Boat” ether soldiers climb down the
side 10 get the “feel” of moking o londing from a troop transport ship

-

larges more sideways as
it grows. The larger head
of the intellectual person
is due in part to continu-
ing increase in size of the
brain inside the skull,
even late in life. As the
growing brain must malke.
a place for itself the skul
gﬂts thinner and larger. y
#~ rﬁ J —_— =
'Bike’ Bar Detach
To Convert It for

-,
Man or Girl )
Four simple parts which _
can be attached to the
frame of any standard bi- :
cycle make it possible to )
convert the “bike” from
man's style to woman’s, Q)
or vice versa, in two min-
utes. The invention, pat-_,
ented recently; consists of «
changeable bars that con- <>
nect the steering post with
either of two points on tha—<
saddle post. There is no
loss of strength nor sac~—,
rifice in appearance.

L]
i

The man's bicycle, top, is converted for woman's use,
below, by changing pesition of the detachable bar

POPULAR. MECHANICS
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71 BATTLE . BEAMS
o1 ¢ T auly d |

Left, power change switch at General Electric short-wave transmitters, South Schenectady, N. Y. Right,
the 100-kilowatt transmitting tube of WGEQ, western hemisphere’s most powerful short-wave station,
is cooled by a constant stream of water pumped through it. The delicate filaments are replaceable

HERE'S a world-wide war of
ideals being waged in the air,
and Uncle Sam’s in the thick of it.
The battle of beams iz fought
around the clock. The nation’s
great short-wave broadeasting
stations fling out broadsides of
truth to explode over Europe,
Latin America and the Far East,
and blast away at propaganda un-
favorable to American customs,
beliefs, products and policies.

It's a conflict that started years
before Nazi troops marched into
Poland. It will certainly continue
through the current war and prob-
ably through the post-war contest
for trade, regardless of the out-
come of hostilities,

One of the most spirvited “arma-
ment” races in the world is going
on in the laboratories and faeto-
ries where radio transmission in-
Dr. Peter Weald and students of Union Col-
lege physics department broadeast avdible

breaking dewn of atoms into electrons

JULY, 1941




Tep, @ G. E. engineer inspects
WGEQ transmitting equipment

Right, antennas and beam
changing equipment of Schenec-
tady “propaganda’ stations

struments are conceived
and manufactured. De-
termined to meet word
with word, kilowatt with
kilowatt, Uncle Sam has
told this nation’s short-
wave stations, many of
which were too weak to
reach foreign countries
effectively, to step up
their power or step out of
the picture. A few stepped
out, but ten stations are
spending more than
$2,000,000 to bring their
transmitters up to the 50-
kilowatt minimum power
standard ordered by the
Federal Communications
Commission. Twa others
already qualify.

Though American en-
gineers were the first to
discover the advantage of
short waves for transmis-
sion over great distances,
few Americans took no-
tice of the shafts aimed at
this country during the
pre-war years from sud-
denly powerful European

84

stations. These propa-
ganda broadcasts told
South America the Unit-
ed States was imperialis-
tic; told Asia that Amer-
ica had designs on China.
It was not until 1939
that Uncle Sam had a
voice equal to the over-
seas transmitters, Early
in that year, General
Electrie, which since 1923
has operated short-wave
stations at Schenectady,
N. Y., equipped WGEO
for 100-kilowatt opera-
tion, making it the most
powerful short-wave sta-
tion in the hemisphere,
Two 100-kilowatt tubes
with demountable fila-
ments, the first ever made,
were built for the station,
At the same time special
double panel antennas,
designed by Dr, Ernest
F. W. Alexanderson,
which increase signal
strength 10 to 20 times in
a given direction, went
into service on WGEQ
and a sister station,
WGEA, in Schenectady,
directed on London, Rio
de Janeiro and Buenos

Below, testing charocteristics of
vacvum tubes in laboratory

POPULAR MECHANICS
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Aires. General Electric
also added a third short-
wave station, KGEIL at
San Francisco, beamed
alternately on Latin
America and the Orient.
Other American short-
wavers began to improve
stations and programs.
Meanwhile, in the bit-
terness of war, anti-
American radio tactics
became even more dis-
agreeable and Europe be-
gan to broadcast propa-
ganda all over the dial
Finally Uncle Sam got
mad., Surveving his arm-
aments in this war of
words, he found only
WGEO and the Crosley
Corporation’s WLWO in
Mason, O., now increasing
from 50 to 75 kilowatts, with power enough
to cut through the tropical static to South
America under all conditions. A few
months ago came the order to speak up to
at least 50 kilowatts, or to shut up. Those
speaking up are: World Wide's WRUL and
WRUW, Boston; Columbia’s WCBX, on an
island in Long Island Sound, and WCAE,
Philadelphia; National Broadeasting Com-
pany’'s WNBI and WRCA at Bound Brook,
N. J.; Westinghouse's WBOS and WPIT,
and General Electric's WGEA and KGEL
No governmental control over programs
has been established despite the diplomatic
nature of the foreign contacts, The short-
wave stations will not meet dirt with mud,
but present news and facts, a policy which
iz certain to stand out in the scrambled

{Cantinued 1o page 183}
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Before the precise hand-finishing, quartz erystals for use in maintain-
ing short-wave transmitters at proper frequency are reduced in thick-
ness by machine lapping. Time switches control the operation

Mrs. Corl Eklund of Os-
sining, N. Y., talking over
the WGEA microphone 1o
her husband, then with
the U. 5. Antarctic Expe-
dition in Little America

The mop shewsi hew G, E.
short-wove stations ot
San Froncisce and Sche-
nectady are beomed to
fan out aver the Orient,
Europe and Latin America

85
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Movie Camera Fans Rent Idléxétahge Settings

Me t’nhers af motion picture cam-
era c¢lubs who do not own scenery
and “props” for filming sereen
plays are turning to the Little
Theater groups in their localities
that often are willing to allow
them to use stage, backgrounds,
furnishings and lights for a small
fee while the players are not re-
hearsing. Over a long period of
time a Little Theater group accu-
mulates varied sets that represent
the past, modern and futuristic in
both interiors and exteriors, and
usually there are plenty of deco-
rations as well as a wardrobe of
costumes to match any of the pe-
riods. One group that offers its
facilities to amateur movie fans
is the Players Work Shop, of Los
ﬂuagc]es Calif. e——

i ¢
Nmknames for Car Parts
Used at Assembly Line

Workers at automobile assem-
bly lines, shunning conventional
names for the parts they handle,
have evolved a jargon of their
own. For instance, the uninitiated
" might wonder at hearing an as-
| . sembler ask to have a “blue goose”

% bring him a “bunch of bananas"

I and to take along a "“fish pole” for

& < the “chatterbox.” Of course, the
blue goose is a man who makes
special deliveries of assembly ma-
terials when regular stocks rum .~
low, and he will know that a ba- |
nana is a bumper guard, while
~chatterbox and fish pole deslgnale
a car radio and aerial. Here are""-
> other splcy examples: Rearview
"’ mirror is called a cheater; sun
', visors, blinders; floor carpet, the /o
rag: rear end body section, balloon <. 3
“assembly; overdrive, hﬂﬂsll‘:l u\..-
p metal ring around push-button ~
.door controls, horse collar; direc-
“tion indicator, flash or firefly; hat-

- ~tery, juice box; carburetor, pot;’
-c-\haust snort pipe; crankshaft,

Two members of motion picture club, top, ﬁmg a scene for  wrinkle rod; tire, hoop; inner tube,

screen ploy on Little Theater stage. Center, arsing aciress : i z 3 =i

in period pictures. Bottem, picking cut bockgrounds which are wind bag' and 3 ca.r with right
still in storage from past productions hand drive is a fﬂPEIEner*

; é
1

j
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Compact Two-—WaV Radio Built for nghtplane

Combining advantages of com-
pactness, l|;_','hl'_ \.\-I.:ILH]ll. .'-.Ir':".pl.Ll.}
of operation and reasonably low
price, a two-way radio now avail-
able answers the need of the light-
plane owner for a communication
system., Complete with batteries,
hea |'!]:|.h|'lr|v.~c. rr1iL1|'1'|l}|‘|e|!||; and
shock-absorbing mountings, the
equipment weighs 10% pounds,
|'H;"Jt1:ﬂ, l"l“l,],[-ii_"tl in two ¢ases each 4 1;‘;1
inches wide, 3% inches high and
T34 inches deep. One case con-
tains the receiver-transmitter, and
the other the batteries which have
a useful life of more than 100

hours. The transmitter, of 214 watts, is ca-
pable of broadeasting 35 to 50 miles, and
the receiver has a range of 150 to 200 miles
for radio beacon signals, airport and
weather information. There are only two
receiver controls, the tuning knob and vol-
ume control, while the microphone has but

JULY, 1941

Twe small handfuls—one
case containing a two-waoy
raodic unit and another the
botteries, ete.—weigh only
10"z pounds, maoking com-
poact rodio communication
system For lightplane

Receiverstransmitter may be
mounted on plane floor near
pilet. Velume control and
tuning knob eperate the re-
caiver, while a press-to-talk
buttan is the only contrel re-
guired for transmitter

a pushbutton. For the pilot

one control,
who wants Unl:r a receiver, the radio and

batteries are housed in a single case

weighing little more than five pounds.

€[ Over two billion nickels have been minted
since Congress authorized the coin in 1866,

e ten Ledt g e £-»
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Three Big Bombers Used By Royal Air Force
L AL Tl .
:r o i oy ._HH..‘.
P g
o 2

~ CHUTE Ffo& -~
“ FLARES (0%
- LEAFLETS

- T BOTATING,
L "‘“a,,_‘_k RETRACTING
- Gl TURRET

Here are the three prin:ipul homhinﬂ |1|r1n435 theat \\\

- Great Britain’s Royal Air Force hos been using in

= ! almost !'Iiﬂl'l‘”"' fnn:l".-:. ugninﬂ German and Halion \\\

military objectives. Below, the powerful Welling-
ton, built on a boiketlike princ'iph:v which elimi-
nates such main $iructural components os would
cripple the whole plane if they were smashed

FUDDER

MUASE i N,

BALAMCES 3 o b SPACE FOR
RUBBER DINGHY
" "

ADPUIETARLE
" COOUMNG GILLS

- 1000 HP.
EMIGINE

RETRACTED
TAN WHEE

ROTATING -
TOWER

P
TUERETS v

RETRACTED AND : Ly
FXTENOED P oalies = ' [ mapio

"
LACTED !
ﬁ-r'HIEL'S # 300-LB. BOMBS *
OR 18 130-L8. BOMES
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Planes for Long-Distance and Precision Ralds

FOLDNNG
ORSERVATION
WD WITH
LIFTING SEAT
Wt ENEATH

[

o R S g L 1,000 HP
RAMS BN LIKE 4 f i L " s ErGENE
E REAR FUSELAGE ; ey
&
::ETIH CTING % i s PILOT'S
TAM WHEEL 524 e H ” o e e FIXED

GUME GuN

LOWER GUMMERS
ELICIMG WIRDOWS

WIRDLIM TRAILING AERIAL

FOLDING SEAT FOR
RADHD MAM, UPPER
GUNMER

*e— gun

AIMER, FROMNT GUNMER

RADHO -
DIRECTICN.
FRDMNG LOCF

Above, the Haompden medium
bomber with flying quolities
especially suited fo precision
tasks like the bombing of the
Dorimund-Ems conal and the
Munich Beer Haoll

1745 H.P
EMIGIME

WORE AS
FAWIGATOR

BOME SIGHTS ARD -

FRONT GUNMER
TAIL-DREFT SIGHTE ikl

WHEM BB,
ARG

3
A ROTATING QIL-HYDRALRIC
TURRETS WITH 2 OR 4 GUMNS 1

- MOZE LIGHTS
T FLAT GLASS ALMIMOG WIRDOWS

FOLDING
HAVIGATING LEWER HATCHES v
TABLES B AN L

MLET GEORGE DO ITT)

Above, the huge Whitley, used in long-

distanee raids on Talian objectives. It car-

ries o lorge load of bombs. Inset, center :

right, forward compartment of the Whit- "\-\_\

ley, showing additional details. Except for m

fabric cover on the Wellington, all throe © ﬁ
bombers are all-metal

JULY, 1941 a3
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Outboard Motors Ferrv a Tank on Pontoons

— s P s |

In maneuvers on Fort Knox reservation, army engineers ferry a tank on pontoons. Motice outboard motor, laft

Four outhoard motors attached to pon-  equipment used in the maneuver was con-
toons gave the army oarsmen a boost in  structed by the army engineers from parts
ferrying a tank across the Salt River on of a regular-pentoon bridge and a section

.;. the Furt Knox reservation Tecently. 'T'he of a portable steel truss bridge.

' Flame-Thrumng Snowplow Melts Tee Missed by Blade

&* AIRLINE FROM

BLADE TO HEMOVE BLOWER . ON TRUCK
EXCESS 3NOW

BDJUSTABLE

6 HURMERS

i OMBUSTION
LII.I'-l.h"II:I!‘.Il

SAUVEEGEE
BoOARD

I IHSULATION

Snow removal truck hos brood heating chamber mounted in front to melt
snow, and squeegee underneath. Top, cleaning snow from girport runway

Ny
athe plow are melted and
Cwater remaining on the

Snow and ice missed by

pavement is removed by
a machine invented by
John B. Sweeney, of the

= Allegheny-County, Pa,,
" Bureau of Maintenance.

The apparatus, which is

“pushed by a truck, was
tdesigned especially for

use on the runways of the

o County Airport at Pitts-
_burgh, Pa. Even in the
= severest snow storms it
is able to keep clean a
= runway 150 feet wide. A

movable blade in front of
the unit sweeps aside ex-
cess snow. Behind the

Jhlade is a snow melter,

consisting of a boxlike
combustion chamber
open at the bottom, into

a0 POPULAR MECHANICS



which six oil burners shoot lames
creating a temperature of 2,000
degrees Fahrenheit. Water left on
the runway by the heater is
squeegeed off by a board beneath
the truck. On the truck is a 350-
gallon fuel tank and a six-inch
blower that supplies pressure io
atomize the oil. The unit travels
6 to 15 miles an hour, depending
on the depth of snow. On high-
ways it is believed ecapable of
clearing two lanes at a cost of
about two dollars per mile. Where
excess water may be encountered,
a centrifugal pump and small tank
can be installed on the truck to
suck up the water from the road
and throw it 75 feet to either side,
In that case, additional sgueegee
hoards at the sides would aid in
collecting water under t_lge pump.

Painting Enameled on Steel
By Mural Artist
Although the art of enameling

on metals has been traced back to
ancient times, a Cleveland artist,

H. Edward Winter, i is s acclaimed d.s"

the first in this country to do a
mural painting in enamel on steel.
Using modern technical equip-
ment to improve on the ancient
art, Mr. Winter is engaged in pre-
paring a mural panel for the post
office at Cassville, Mo.

Ultrahigh-Speed X-Ray Picture

“Freezes” Electric Shaver

This X-ray of a man shaving was taken at 1,1,000,000 second

Through the magic of X-rays, engineers are able
to peer into the interiors of machines and take pic-
tures at a gpeed of 1,/1,000,000 second to ztudy what
happens within while the machine is running. One
photograph of a man shaving “stopped” the electric
shaver ag it ran full blast, its tiny
motor making more than 116 rev-
olutions per second. Similar pic-
tures may be made of larger mo-
tors, even through their heavy
metal ecoverings. High-speed
H-ray photography, developed by
Dy, C. M. Slack, of Westinghouse
Research Lamp Laboratories,
Bloomfield, N. J., uses a tube pro-
ducing X-rays instead gf visible
light as for ordinary flash photos.
Condensers, charged to about
90,000 wolts, release the current
suddenly, resulting in a jolt that
takes place in about one micro-
second, or 1/1,000,000 of a second.
Such speed, however, is required
only where the parts to be photo-

The artist enameling @ mural painting on steel with o sproy gun Erﬁﬂhﬁ‘d move at 11igh \r’Elﬂf."il}'.
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Den't held your arms rigid if you fall bockward (left); you may break them. It's safer to bend
them (right) to absorb the shock and try to sit down and roll back onto the shoulders

SGMEDNE you know is going to tumble

downstairs or fall off a ladder before
the wear iz over and be seriously hurt,
There is even a good chance that it will
be yvourself,

Nearly five million people in the United
States will be hurt in accidents in their
homes this year and about 32,000 of them
will die. Yet in the same length of time a
small group of Hollywood stunt men will
deliberately flirt with death thousands of
times and the chances are that not one of
them will even break an arm.

True, when a stunt man has a bad fall
he does it on purpose while your accident

is certainly unexpected. Even so, there are
a few tricks the stunt man knows that may
save you some broken bones the next time
you trip. The first thing a stunt man learns
is the truth of the old saying: “It isn't the
fall that hurts you, it's the sudden stop.”
Eemember that, the next time you dash
around a corner and bump into another
pedestrian. Your feet slide out from under
and down vou go, poseibly breaking an
arm or a knee cap. Put a stunt man in the
same place and he instinetively protects
himself, He'll try to fall against the wall
because that will slow him up. If he's off
balance and can't reach the wall he twists

If you fall as Harvey Perry dees at left, you're apt to hurt the stiff arm ond hand. At right he
begins an sasy fall, bending the arms so they won't hit the ground rigid ond starting a twist

WRONG
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The harmless backwaord foll begun on
oppesite poge finishes on the shoul-
ders, which take most of the jor

to one side, bhends his knees
and tries to sit down or dou-
ble up before he lands.
Falling, a stunt man makes
the same instinctive gesture
of throwing out an arm to
break his fall that you do, but
one important difference. The
average person absorbs the
‘-'.'}HJIL' ."-_ihl_l-L'Li Uf the fall on his
tensed wrist. Maybe he snaps
or dislocates a bone, just be-

Below, finish of o safe ferward fall,
ﬂ“gllﬁng on left forearm (loft) Perry

Prevention is less pain-
ful than eure, so don't
leave things where
they’ll trip you




4 b - o jl = | ; ]
L '1_ 1“1. _.._:’ .~_-4'PJ:' 'I'_ 1.[ .Jr
cause he tries to sfop all at once instead of
a little at a time.

The stunt man relaxes and takes only a
little \of the jar on his hand, a little more
on his bent arm, and the rest of the fall on
his shoulder. Instead of trying to stop as
he hits the ground he rolls so that no one
part of his body will take the whole shock.

That's one of the secrets of how such a
man as Harvey Perry stays alive. Before
next Christmas Perry will drive half a
dozen cars into brick walls, be toszed off a
few cliffs, fall down innumerable flights of
stairs, and dive off a roof or two. - Falling
off horses and wrecking cars are the stunt
man’s daily diet, yet not a man has been
killed at it in 10 years and only three have
gone to the hospital. Perry is a better in-
surance risk than many people, for one
thing because he tries to he a safety engi-
neer first and a daredevil last,

When he is paid $75 for skidding a car
and from $35 to $300 for a fall, on top of a
good salary, he isn’t paid just for his nerve

- ] '

Locks dangerous, but movie stunt
men know the sofe way to ride a

horse pell mell down o steep hillside

Lilyan Perter, 20th Century-Fox actress,
demonstrates hew not to hang a calendar

Tripping downstairs, Miss Porter shows how
te slump ogainst wall and grab banister

but because he can do exactly what the
director wants and then get up unhurt and
repeat the stunt if needed. Perry can't af-
ford to get hurt. He's one of the most care-
ful men you ever met. He uses a rubber
mat in his shower. He keeps his car doors
locked while driving, He's afraid to bal-
ance an apple box on a chair and climb up
on it to tack a picture to the wall.
Bathtubs and stairs are two particularly
lethal instruments and account for far
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more deaths than do hunting accidents.
More accidents occur on the stairs than in
any other part of the house, yet to Perry a
fall downstairs is one of the safest he
knows., Whether you slip in the tub or fall
off a ladder the thing to do, Perry tells you,
is to try to fall against something on the
way down. If vou ean’t, go limp instead of
resisting the fall, and trv to roll as you hit.
But if vou are really smart you will elim-
inate common hazards from the home.
Keep the floors clean of grease and other
slippery substances, use nonskid pads un-
der the rugs, keep stairs free of toys and
other articles over which you might stum-
ble. Get out of the bathtub sideways
while holding on to something instead of
standing up and stepping over the rim. A
handhold on the wall may save you a big
doctor bill. In fact the cheapest insurance
is a dollar or two spent at the dime store
for safety gadgets and anti-skid pads.

Use a short stepladder with nonskid pads
under its legs for reaching up into a high
cupboard instead of piling boxes on a
chair. If vou should ever fall with a ladder,
try to stay with it and roll off as yvou hit
the ground. The only time it is smart to
leave a ladder in the air is when it is head-
ed for a glass window,

You may never have to jump from a
burning building into a fire net but if you
ever do, now is a good time to learn how.
Don't try to land standing up; you may
break a leg. If you land in a sitting position
yvour knee may fly back and break your
jaw. The safest way to land is on your back
with your feet high. It was such instruc-
tions as these that Perry gave William
Tracy before the star put on a rough and
tumble performance in “Tobacco Road.”

Perry's bones are just as brittle as yours
and no stunt man can fall off a roof with-
out hurting himself unless he prepares for
it. Before Perry does a high fall for the
camera he dresses up in protective pads
like a football player and he lands on a
thick sponge-rubber mattress buried in
the ground and concealed by a “ground
cloth” over which dirt has been sprinkled.
But if the pad wasn't there Perry would
still be able to minimize the effects of a
high fall. Touching feet first, he would
double up immediately and roll along the
ground. “It's the same rule of the sudden
stop that hurts,” Perry says. “Watch an
acrobat falling into a net or how the man

(Continued to poge 164)
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Powder-Plant pe Chute
Prnwde peedy Exit

LA P P 3
A quick slide down chute lands you outside building

Should danger of fire or explosion threat-
en at the new $44,100,000 plant of Hercules
Powder Co., at Radford, Pa., workmen will
have a quick means of escape. This con-
sists of metal emergency exit chutes
through which the men can slide to safety.

L :
Flower Bowl Built in Lamp Base

Freshly cut flowers floating at the base
of a modernistic table lamp receive a soft
glow from the metal shade of double
mushroom design, ereating a striking dee=
orative effect. The bowl holds sufficient -
water to keep the flowers fresh.
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Rail Freight Rides New Streamline Lake Ferry

B,

il Laft, the “City of Midland'

crosses Loke Michigan on her

maiden voyage. Below, a

string of refrigerator cars

rolls onto one of the ferry's

four tracks. The ship carries
34 looded froight cars

S

< Motoring tourists and
"4 ratlway freight trains
—. = alike can take a short-cut
_* across Lake Michigan be-
wtween Wisconsin and
- Michigan aboard a new
52,000,000 ferry, the “City
tof Midland,” a streamline
“addition to the Pere Mar- |
‘i\l quette railroad’s ferry
% ofleet. Plying between
= tMilwaukee and Manito-
'u‘_";; swoe, Wis, and Ludington,
™ Mich., the all-steel 8,200-
- waton ferry can accommo= A "
3 ate 50 passenger automobiles and 34 load- 376 passengers. Backed up to the shore
= 4ed freight cars on her four-track car deck. tracks, the ship’s stern apron is raised and
“ ™=There are 74 staterooms, a lounge and din- freight cars are rolled aboard, jacked and
Y fg':'mg salon. The cabin deck accommodates securely fastened for the trip.

&,

e Dk
E ﬁ:—‘? ‘Student “Flies Beam” on Ground to Speed Up Training

An inexpensive method of training for student pilots
learning radio orientation as associated with “blind” flying
has been made available through development of a compact
radio-signal instrument
designed for ground in-
struction, Approved by

< American and British air
: force officers, airline pi-
3 lots, instructors and stu-
3 dents, the Orientator aids
%y the student in acquaint-
ing himself with the nu-
é | merous signal blends
3 ol found in "“flying the
iy P~ B beam,” thus reducing by
o j about 75 percent the four
.:__f i i to eight hours of flight
o Orientater reproduces signals used in “blind"” flying for teaching pilots training usually required.
-_—
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Novelty Turnings
Reeded and Fluted
On the Lathe

VIVING your lathe projects that profes-
sional touch by reeding and fluting the
surface always has been a fairly simple
task when it came to making such cuts
around the circumference of the work, as
the cuts can be made while the work is
turning. But this is not the case in reeding
the work lengthwise. Either a special tool,
independent of the lathe, must be uszed, or
the beads must be shaped
by hand by scraping the
work with a suitable cut-
ter. However, few are
equipped to do this by
machine, and while the
scraping method is suit-
able for small areas, it is
a painstaking job.

; CUTTING BLADE
T CLAMPING BOLT @

With the proper setup, reeding and flut-
ing can be done quickly on the lathe., Ex-
amples of both cross and with-the-grain
reeding are combined in the turned pow-
der bowl shown in Fig, 1. The lid is ormed
from a 4%s-in. ball turning, the stock be-
ing mounted with the grain running ver-
tically. You will notice that the reeding on
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BLOCK MOUMTED ON

OUTER END OF LATHE
HEADSTOCK

CLAMP “ir

,,I'I-ﬂI HAKDLE
NSCREWS
ﬁmhﬂ D

BLOCKS FOR
BOWL TO
SLIDE O

A{
the top continues in line down the side of
the bowl. In view of this, a special cutter
is made and used as in Figs. 2 and 4 to cut
both sets of beads, assuring matching cuts.
You can make the cutter from an old
scraper blade, shaping it to conform with
the contour of the ball and filing l&-in,

grooves in the edge with
; a small rattail file. See
N\ Fig. 3. After reeding the
top, the balance of the
1 " ball is turned down to
il Latve | make the beads stand out
K] l in relief, and then one
| side is sanded away to
" leave a 3-in. flat surface
which is hollowed and
R/ rabbeted to engage a
; matching rabbet turned
in the lower section. The
bottom of the bowl is
turned 4% in. in diameter from a 2-in. block
to which a scrap block first is glued for
mounting. Then a %-in. hole is bored
through the work in which a tenoned han-
dle is glued. In this particular case, a
sgquare handle is used, but if the beads
were to extend completely around the
work, a dowel operating in a hole would
be used to revolve the work. Fig. 5 details
the jiz which iz made to hold the work in
alignment with the cutter as the former is
drawn slowly beneath it. As shown in the
circular detail, the cutting blade is clamped
in a wood head which is threaded to the
outer end of the lathe headstock.

With a similar setup, table legs and _
stretchers can be fluted. It would be best
in this case, though, to provide a guiding
handle at each end of the work and to
equip the jig with an indexing pin to as-
sure uniform spacing of the cuts.

Indian - Hunter Weathervane Adds a Frontier Touch

Crouching in a realistic
manner atop a building,
this silhouette of an In-
dian hunter with his
strong bow, makes an
ideal weathervane, The
figure is cut from sheet
metal and is soldered to a
short rod, which fits in-
side a pipe welded to a
short section of angle
iron. A ball thrust bear-
ing placed between the
figure and the end of the
pipe allows the weather-
vane to move in the
slightest breeze. Letters
on the standard indicat-
ing the directions further
enhance the appearance.
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Bracket to Attach Outboard Motor toa Canoe

This simple bracket will enable
you to attach an outboard motor
to your canoce or kayak for swift
transportation without arduous
paddling, Outboard motors of %
to 2 hp. are sufficient for powering
the average ecanoe. The bracket
consists of a length of pipe fitted
at one end with a hardwood block
bolted in place to serve as a motor
mount. L-hooks to fit under the
gunwales attach the bracket to the
boat.—Wm. Jackson, Knox, Ind.

Fishing Rods Are Stored
In Eaves Trough Cabinet

In order to store his fishing rods
zo that anyone who wanted to
could not pick them up, one camp-
er made a cabinet from a length
of eaves trough in which to lock
them. End pieces were soldered to
the trough, the upper one being
slotted to take the rod ends for
suspending them. A couple of
hinges and a padlock hasp are sol-
‘dered on for attaching the cabinet
to the wall and locking it.

> /L~ HOOKS
O FIT GUNWALE/)/ S

Screws Dipped in Molten Solder
Not Likely to Loosen

When bolts or screws are used in wood
where lock washers are impractical to
keep them from
loosening, dip the
threaded portion
in a suitable flux,
and then into mol-
ten solder. A good
example of using
this method is a
drawer pull of the
type which iz held
in place with a serew through the drawer
front, the threaded end of the screw turn-
ing into a tapped metal insert. The coating
of solder on the screw threads will pre-
vent the screw from loosening,

f[Never fasten silverware with rubber
bands nor keep rubber articles near it, as
this tends to darken silverware.
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When using an gndles: clothesline that
runs on pulleys at an vpper-floor level of
an apartment house, sogging of the lower
line is avoided by using the rolling sup-
porters shown in Fig. 1. These moke both
lengths of the line carry the weight.
Slipped over the thumb os in Fig. 2, o
banjo pick is handy for removing basting
threods fram the seams of o gorment

G IRON
O BRASS
—

CLOTHES-
LINE =y

[ ——="

One half of a elothespin screwad to the

handle of @ mop as in Fig. 3 to slip over

the edge of o pail, supparts the mop in a

vertical position. Fig. 4 shows o bouquet

made of slices cut frem an eoar of corn

and impaled on wire stems. Corn husks
ara used to simulaote the leoves

CORK SLOTTED

An old phonograph record file pl’o'f1d'l35 s |
handy container for paper dress patterns.
A pattern is slipped inta each folder of the
file, after which the picture showing the
style of pattern is pasted to the folder as
in Fig. 5. Light garments that are difficult
to keep on hangers can be held in ploce

DRESS PATTERKNS PHONDGRAPH-REGORD ALBUM with corks as in Fig. &
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A streng shoe scroper con be mode from
a piece of steel plate by simply cutting and
bending it as shown in Fig. 7. If you
have several screens ond storm sash fo
clean ond point ot intervals, o couple of
standards as shewn in Fig., 8 will simplify
the iDl:I. The tereen pivnl:- between them CAST=-1ROM
2o that it can be turned over or reoched WHEEL
from either side os rr:quin.-r]

SLREWEDR TO C

EILING

SHELF BRACKET

B i e
CLO T-iEEhL'hIE)
2 - -I-'ﬁ;'lN

SPRINKLER

When screwed to the joists or calling of @
basemant, shelf brockets provide gnnd
hongers for a clothesline os indicated in
Fig. ¥, Difficulty of maoving his lawn
sprinkler into corners, flower beds, ete,
while the water was on, waoas avoided by
one householder with the cart in Fig. 10

BENT FROWM
IRON BOOD

Hooked over the parting stops of a win-
dow, the shelf in Fig. 11, enables you fo
seifely set potted flawers on a window sill.
long spikes or straightened L-hooks pre-
ven! any Fn:l!.Sil:hiI;hl of the pots slipping
off the shelf. The suppart of iron rods
shewin in Fig. 11 l‘u-cps a waih hnflrr £=1a1
a washing machine to catch gorments as =

"IE',- dife fun '||'|.r:|u5!'| the wringcr |_|

EVEBDLY
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Bags Marked by Painted Labels
Quickly Identified at Station

COLOAED CIRCLES

If you do a lot of traveling by train or
bus, you'll save time in locating your lug-
gage at the station if it is marked with
some easily-recognizable label. Such iden-
tification marks can be put on in a few
minutes by painting a cirecle, stripes or
diamond-shaped labels on both ends of
each piece. The labels will also eliminate
the danger of picking up the wrong bag
if there are two the same size and shape,

Fireplace Andirons Made Cheaply
From Discarded Auto Parts

Simple but distinctive fireplace andirons
can be made from two old connecting rods,
pistons and a couple of iron bars 12 or 15
in. long, depending upon the depth of your
fireplace. To assemble the parts, weld the

cross bars to the pistons as indicated. Then
set the connecting rods and pistons on a
flat surface, block up the cross bars until
level and weld them to the rods.

Rubber “Squeegee’ Dries Bottles

Before serving
cold drinks to his
customers, one
owner of a road-
side stand uses
this rubber squee-
gee to dry the bot-
tles. It consists
simply of two
pieces of l%-in.
plywood cut to the
shape indicated
and serewed to-
gether witha piece
of inner-tube rubber between them. A 34—
in, hole in the rubber is about right for
most bottles as they can be pulled through
easily, to wipe off excess water,

Food Packed in Grinder Safely
With a Doorknob

Packing vegeta-
bles or meat in the
hopper of a food
grinder is not a
dangerous or tire-
some task when a
doorknob is used.
If the knob is kept
in a box with the
grinder, it will al-
ways be at hand
when needed.

Sandpaper Clamped on Miter Box
Keeps Work From Slipping

To prevent short
pieces of wood
from slipping un-
der movement of a
miter-box saw,
fold a sheet of
sandpaper over the
fence and clamp it
in place as indi-
cated. By pressing
the wood pieces against the paper, they
will be held in place without slipping.
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Practical Skirt-Length Marker
From a Funnel and Cork

KENITTING
NEEDLE

Measuring the length of a skirt to pin it
before hemming does not require a special
marking gauge. Instead, insert a cork in
the neck of a funnel, force the point of a
long knitting needle through the cork and
adjust it to the desired height when the
funnel is set on the floor.

Metal Lath Cleans Soldering Iron

You will have no trouble keeping your
soldering iron elean if you use the tinning
box shown. It consists of a large tin ean
with the base cut off at an angle as indicat-
ed. The bottom is lined with ashestos ¥ in.
thick and a piece of metal lath is placed on
top of this. Then the mesh of the lath is

METAL LATH

filled with sal ammoniac by grating a cake
of the latter over it. After cleaning the
iron thoroughly with a file, removing all
pits if possible, rub it over the lath and tin
in the usual way. After that, an occasional
rubbing of the iron on the lath will keep
it in first class condition.

Rubber Ball Helps Hook Curtains
On Adjustable Stretcher

The next time
you are stretching
curtains, use a
sponge-rubber
ball to press them
down on the sharp
hooks. Besides
preventing
scratched fingers,
the ball is also
handy for keeping the curtain on a hook
when stretching from an opposite corner.

SPONGE - RUBBER BALL

Butt nge Used as Squaring Tool

I have found
that a small butt
hinge is frequent-
ly much handier
to use than a tri-
square for mark-
ing or sguaring
narrow work when
used as indicated.
For accuracy, the
hinge pin must be a snug fit so that both
parts of the hinge will be in alignment.

—@G., E. Hendrickson, Argyle, Wis.

Milk Cartons Serve as Paint Cups

Try cutting
down a cardboard
milk eontainer to
the desired size,
instead of using
tin cups or cans in
which to mix a lit-
tle paint for a
small job, The
cartons are leakproof, and can be discarded
after the job has been completed.

{[If you have a cast-iron skillet that has
a grease crust on it, the latter can be
burned off in a bed of hot coals.
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MP STON

Folding compaoctly for storoge or transportation,
this camp stove can be sot up quickly for use.
The windbreak, which encloses three sides, is
hinged together ond is attached to the front legs
with two bolts ond wingnuts. Either a tray or
a grill can be ploced in the large spen portion
of the top. Similarly, a circular opening is pro-
vided to take smoll pie plotes, while the remain-
ing portion supports o pon or coffee pal. The
legs fold flush with the top. Mate that the lips
ot the top of the frant and rear legs are bent
in oppesite directions

DETAIL OF WINDEREAK
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Locker House to Store Boat Oars
Has Individual Compartments

A couple of boatmen solved the problem
of storing oars safely by using an outdoor
locker of the type shown. Instead of erect-
ing a large structure, they built a compact
8 by 14 ft. frame building, A series of hor-
izontal compartments large enough to hold
a pair of oars and a few pieces of dunnage
takes up the main portion of the house.
All the compartments are arranged in rows
and tiers and have doors opening in one
end of the building. Besides being num-
bered, the door of each compartment con-
tains an individual lock. The remainder of
the space in the building is utilized as a
room for a night watchman,

Mailing-Tube *Gun’® Fires Balls
With Speed and Accuracy

A long mailing
tube and a soft
rubber ball that
will fit loosely in-
side of it can be
used as an inter-

esting gun for in-
_:..--;’f* door target prac-
/B tice. A deep notch
RUBBER BALL - is cut in one Si'.dﬂ
of the tube near
the end. In use, drop the ball into the tube
so that it may be held in place with the
thumb, bring the tube to a vertical posi-
tion and then strike forward with it so
that the tube comes to a horizontal posi-
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MAILING TUBE
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tion as quickly as possible. At about the
angle indicated in the arc of swing, raise
the thumb and the ball will fly out of the
tube at high speed. Accuracy of firing is a
matter of practice, of course, but it can be
developed to a surprising degree.

Tree Branches Stabilize Canoe
For Still Fishing

To avoid having
his canoe capsize
unexpectedly,
when slow-troll-
ing or still-fishing,
one sportsman
lashes two fully-
leafed tree
branches to the
stern of the craft.
These act as a sta-
bilizer without
preventing neces-
sary operations of the paddle, and may be
eut away and discarded when not needed.

Toy Torpedo Driven to Target
By Rubber-Band Motor

With this torpedo and a toy ship or two,
you can stage a regular sea battle. When
launched with its propeller spinning, the
torpedo approaches its target in a realistic
manner. A screw eye serves as a bearing
for the propeller, and two small screw
hooks take the rubber band, one being
driven into the end of the propeller shaft,
the other near the front of the torpedo.

SCREW EYE LIGHT WOOD

Y |
% |
‘\"sanw HOOHS

HOLES RLIBBER BAND
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WOOD PLATFORM
FORCED INSIDE

Thiz swing eonsists of
a tire fitted with o
wood platfarm, which
is forced into it. Sus-
pension 15 from two
ropes, which pass
through heles in the
tire ond platform,
and from a cross on
the underside where y i1
knots keep the tire | e B ﬁ:.'
e I i e £
from tilting t_ v} ' vlﬁﬂ.,’ 2N b | |

A s L3 =l g

Three-Piece Folding Camp Chair Leans Against a Tree

This chair requires very little storage for those who frequently go on picnics, or
space in your luggage, and is just the thing short camping and fishing trips. It is espe-
! cially handy when several persons must go
in one car, and luggage space is limited, as
it folds flat so that two or three chairs can
be carried on a fender or running board.
The chair is made from a 1 by 12-in. board,
which is cut out at the top to fit against a
tree trunk and prevent tipping. Also, the
bottom is cut to provide feet. The seat and
its supporting brace are hinged in place so
that they will fold flat, Screwing the brace
hinges to a cleat spaces it from the chair
back to permit folding. When the chair is
opened, the end of the brace engages a
cleat at the outer end of the seat to keep -
the assembly from collapsing,
—M. B. Birge, Rochester, Minn,

Instead of having a variety of expensive turning chisels on
hand, one woodworker who does considerable intricate lathe
turning made up a holder to take shaper cutters, which he used
as turning chisels. The cutters can be ohtained in a variety of
shapes, and are made of high-grade steel, which will not dull
quickly. The holder is a piece of flat iron with one end ground
down to form a tang, which slips into a wooden handle. The
cutter is attached to the holder with a machine screw, which
passes through the cutter, holder and a U-shaped clamp that fits
over the assembly to keep the cutter from twisting sideways.
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'l‘HESE novel, decorative bird

baths, which are easily made
from ordinary materials, will
add charm to any garden or
lawn. For best effects choose a
spot away from the house
against a background of shrubs,
sinece a bird bath not only looks
best in a setting like this, but
will be more attractive to birds,
The location should be shaded
at least part of the day, as the
water in small pans will evap-
orate quickly if left in the sun
continually, and the paint will
not stand up through a season
of blistering sun,

The sombrero on the little
Mexican chap is really a wash
basin with an inverted flower
pot set in it to simulate the tall
crown. Figs, 1 to 4 give all the
details. A potted plant is held
in each hand. The basin is held
by two crossed pieces of flat
iron. Bend these to the shape
of the pan and set into grooves
cut in the head, so that the top
one resis flush with the top of
the head. Fasten with three
screws. This arrangement al-

MEDIUM GREEN
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lows the pan to be removed for cleaning
and filling. Serew the hands and feet in
place and drill a hole through each foot
and up into each leg for a distance of
several inches. Then insert metal rods
extending about 10 in. below the base.
When these are pushed into the ground,
the figure will be held securely.

The huge flower, Figs. 5 and 6, from
which the birds may drink, is made en-
tirely of sheet metal and resembles a
giant daffodil. The crinkled-edged wa-
ter pan is nothing more than a hog-feeding
pan. The petals are cut from galvanized
sheet iron and the stem is a length of rain-
pipe, filled with cement. The disk holding
the pan is scalloped to form petals. Set
the pan inside and bend up three of the
petals to hold the pan securely, turning
over the tips. Then remove the pan and
bend the other petals uniformly as shown.
The top of the rain-pipe stem is serrated
and bent so that it can be riveted or sol-
dered to the bottom of the petal piece. Cut
three sheet-metal leaves and bend the
lower ends to fit around the pipe. Rivet
them in position and then bend the tips
over, Paint each part before assembling,

JULY, 1941

Birds may bathe safely in the bath held
by four doves, Fig. 7, if your neighborhood
is free from prowling felines. It is espe-
cially suitable for small, informal gardens
or a secluded corner of a large one. While
a pan used originally was 11 in. in diam-
eter and 23} in. deep, the design may be
altered for pans of other sizes. The two
pieces are half-lapped at the center, glued
and nailed, then attached to a round base
about 9 in. in diameter. If desired, how-
ever, the base may be mounted on a suit-
able pedestal. The doves are white, the
feet, bills and outline of the wings purple,
while the base is a deep green or reddish
brown. The pan is light green and the eyes
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are a couple of black or red thumbtacks.

The long neck and legs of the crane, Fig.
8, are formed from flat iron, the feet and
head from sheet metal. The body is a wa-
ter basin. Point the end of the neck piece
to make the top of the bill and bend the
piece to the contour of the basin. Then
split the other end to make a tail. Shape
another piece of iron to extend just to the
rim of the pan, place it across and under
the first piece and rivet them together,
Use iron rods for legs, flattening and bend-
ing them to join the crosspiece, to which
they are riveted. Cut the head from gal-
vanized sheet metal, bend it to fit over the
beak and rivet the tabs at each side to the
back of the neck. To hold it even more
securely, a stove bolt may be run through
the eyes. The legs are pushed through
holes in the sheet-metal feet and extend
into the ground.

Ducks swimming in “single file"” support
the low bird bath as shown in Figs. 9 and
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10, The straight lines of the design make

cutting the metal extremely easy. The

ends overlap and are riveted together.

After the ducks are cut and holes are

drilled to simulate eyes, bend them

around the hoop of a keg the same size
as the top of the pan, inside measure-
ment, and fasten securely with rivets,

This will hold them in shape to support

a pan with a rim.

The amusing little elf shown in Figs.
11 and 12 seems to belong in a garden

surrounded by birds and flowers. A
wooden bird is perched atop his tall cap,
and in his outstretched arms he holds a
small basin for water. A piece of heavy
wire holds the bird in place. Nail the arms
on the body, with a strip of wood between
the parts that extend. Attach the feet and
then screw them to the base. Drill a hole
through it and into the leg to take a rod for
anchoring the figure to the ground. The
cap and trousers of the model were paint-
ed green; the jacket, shoes and the bird
were rust color; the pan greenish blue, the
hair black and the base a deep green.

As painted objects, especially those done
in bright, gay colors, have a tendency to
fade soon, it is best to use outdoor paints
recommended as having “fast” durable
colors. Also, outside pieces such as these
should be given two or three coats of paint
and a finishing coat of spar wvarnish to
withstand the weather. Of course, garden
ornaments always should be stored inside
during the winter months,

POPULAR MECHANICS



There’s Swing to This Novel Cigarette Holder

Mautical in trim, this hondy little smoking set has
cigarette and match containers of wood pivoted for
ease in offering and taking the contents. Small ships
cut from thin sheet bross or plastic are bradded to
the lewer container and the base is bound with rope,
while a small finger-and-thumb hold projects from
the edge. The metal parts may be flat iron or bross

Marker Spaces and Furrows Seed Rows in One Operation

This wvegetable-row marker will save
work in the garden as it spaces the rows
and furrows them at the same time. In this
way, small seeds are spaced properly and
can be covered to a uniform depth. The
marker is simple to make. It has two run-
ners, one being adjustable and is held in
place by a bolt working in a slotted cross-
piece. The other runner is fixed, its pur-
pose being merely to serve as a guide in
spacing the rows as it follows along in the
furrow previously made.

WHAT HAVE YOU DOMNE?

Have you solved some troublesome everydoy
problem of @ mechanical nature pertaining to
your hame, work er cccupation, your hobby, play
or recreation? If so, why not send vz o short de-
seription accompanied by a sketch or o pheto-
graph? Many other readers may benefit from
what you have done. We pay promptly for ac-
cepted material and return that which we cannot
use. Address Homecraft Editor, Popular Mechanics
Maogazine, 200 E. Ontario Street, Chicage, lllinais.

JULY, 1941
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Rubber Guards on Hedge Shears
Prevent Scratched Hands

SECTION OF
INMER TUBE

To protect his hands from seratches
while trimming thorny hedge or bushes,
one home owner fastens rubber guards on
the shear handles as shown. Sections cut
from an old inner tube are ideal for the
purpose. They can be secured to the shear
handles by wrapping wire around one end
of them and twisting it to draw the rubber
tight.—Everett Hanson, Argyle, Wis,

A Versatile Homemade Bow Sight

This simple, lightweight device has all
the adjustable variations of an expensive
bow sight, and with an average weight bow
is fairly accurate
for distances well
over 100 yards.
Cut from a strip of
cork gasket mate-
rial 1 in. wide by
6 in. long, the sight
is fastened with
adhesive tape to
the back of the
bow just above
the leather grip. After gluing the cork in
place, put a strip of cellulose tape on the
belly of the bow opposite the cork. Stick a
2-in. round-bead hat pin into the cork so
that the head projects 32 in. beyond the
left edge of the bow. Then, by the trial-
and-error method at various distances, de-
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termine the proper position of the pin for
each distance and mark these positions in
ink on the tape, numbering them accord-
ingly. A coat of clear shellac will protect
both the cork and the scale.

Magnet Removes Tin-Can Tops

7
; { ﬂ
away, you will find =
a small magnet | : =
handy to hold a lid. When thé latter has
been almost cut away, just place the mag-
net against it and then complete the cut-
ting, after which you ecan lift it up.
—W. C. Wilhite, Carlinville, Ill

When uszing a
can opener of the
rotary type where
the lid has a tend-
ency to drop down
inside the can aft-
er it has been cut

Piece of Candle Used as a Stopper
In Glue Bottle

If a piece of can-
dle is used in place
of the regular cap
or cork in a bottle
of glue or muei-
lage, it will ex-
clude air from the
contents and will
not stick and be
difficult to remove.
It's a good idea to taper the end of the can-
dle by dipping it in hot water so that it
will slip into the bottle mouth easily.

Extra Cuts Aid in Waste Removal
When Making Half-Lap Joint

When making a
wide half-lap joint
or when cutting
long tenons by
hand, you can re=
move the chips to
uniform depth
with ease if you
make one or more
extra cuts in the
waste stock. As many as two or three ad-
ditional saw cuts down to the gauge lines
will be found especially helpful when the
wood is crossgrained.
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Pipe Swmg Suppcrt Has Awning fur Shade
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An awning-covered frame that is rigid
and strong enough to support a lawn swing
can be made of galvanized pipe and fit-
tings. When assembling the frame, screw
the elbows and tees together first, then
screw these units onto the horizontal piece,
and last, turn the four legs or uprights in
place. The flat-iron awning supports are
pivoted to the legs after the frame has
been set in the ground. Hooks from which
the swing is suspended with chains, are
ordinary eyveboliz that ean be purchased at
any hardware store. The awning is made
of lightweight canvas, and has a selvage or
hem at each end and a 2-in. hem at the
sides. The latter take the flat-iron arms
that hold the awning. The finished awning,
without allowance for seams and hems,
should be 6 by T ft. in size. To keep the

JULY, 1941

canvas stretched at the fop and to provide
adjustment for tilting the awning, three or
four grommets are placed in a row near
each edge of the canvas to slip over the
projecting ends of the eyebolts in the hori-
zontal pipe.

Self-Extinguishing Camp Candle

To leave his
candle burning so
that it will safely
extinguish itself at
any estimated
time, one camper
inserts the candle
in a tin can and
presses the cover
against it to hold
it erect. Asg soon as the eandle burngs down
to the cover, it drops into the can, which
is partly filled with water.

WATER —._ Ma

TIN CAN—"
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Broom Clamp Supports Bicycle
Against Side of House

Instead of leaning your bicycle against
the house where it may fall and become
damaged, attach a broom clamp to the sid-
ing or corner board so it will grip one of
the handlebars when the hicyele is in an
upright position. It takes only a light jerk
to release the handlebar from the clamp.

Film Spools Make Fishline Reels

Needing some
reels for extra
fishlines, one
camper used
empty film spools.
Each flange of a
gpool was bent up
at right angles on
opposite sides fo
5 provide a channel.

NOS BENT

Springy Perch on Wren House
Discourages Intruders

While maost
birds are too large
to enter the open-
ing to a wren
house, which
needs no perch,
they do sometimes
attempt to enter
and may annoy the

114

wrens. To discourage this, one man pro-
vided a perch, which consisted of a short
dowel on the end of a short spring wire.
As the ptrrc:h was not strong enough to
suport a heavier bird, intruders in trying
to alight on it were frightened away.

Section of Radiator Hose Protects
Fisherman's Reel

Ta protect his
fishing reel from
damage when the
rod was being car-
ried in a car or
hoat, one sports-
man cut g short
section of radiator
hose, as shown, to
fit over it. The
hose is easily re-
moved or replaced.

MowerSickle Guard Used as Anvil
For Modelmaker

Screwed to the
edge of a bench or
table, a mower
sickle guard pro-
vides a handy an-
vil for shaping
wire in model
work., The wire
can be shaped into
arcs or rings of
various sizes over
the tapered end of the guard, or it can be
bent at sharp angles when placed in the
slot. Hemove the guard when not in use to
avoid injuring vourself on the point.

[ MOWER-SICKLE

“"Well” Made of Modeling Clay
Stores Qil on Stone

To keep oil con-
veniently at hand,
when using the oil
stone, one carpen-
ter makes a well
of modeling clay
near one end of
the stone to re-
ceive the oil, Tools
may be dipped into the il as needed and
there is no appreciable waste as is the case
when oil is squirted onto the flat surface,
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Twe side-outlet tees are the basis of this
simplified ond inexpensive uma-sreering
arrongemaent, which any boy can install
on o cart. The tees are fitted with pipe
plugs drilled to take the axle shafts and
tie-rod arms. E.o:l:im_:' the latter is occom-
plished by means of laper pins. Twao links
connect the tie rod to the stesring post,
which con be set ot almest any angle. A
typical cart on which this installotion was
used is shown ond dimensioned. Alss, o
broke which is forced ogainst the side-
'wulk l'.‘l]l' phll;ng Ll 1-t.w|;\-r, 15 easy ] m-u‘cn
and is effective in operation

HOLES FOR %26
BOLTS
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Lawnmower Hung on Side Wall
Out of the Way

By nailing two notched cleats to one of
the studs of a garage or toolhouse wall as
indicated, you have means of storing your
lawnmower where it will take little room.
If the upper edges of the cleats are round-
ed as shown, you can push the mower into
position instead of lifting it.

Wing Dihedral of Model Airplane
Determined With Checkerboard

The dihedral angle necessary for the
wings of small flying airplane models can
be determined easily with the aid of a
folding checkerboard. Just pin one half of
the wing frame securely to one half of the
board. Then raise the opposite half of the

CHECKERBOARD

WING FF:AHF.-—-.QLE' =
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board to the desired dihedral height in
inches as measured on a ruler. Block and
hold the board securely in this position.
Then cement and brace the wing frame-
work through the center so that it will re-
tain the dihedral shape when remowved
from the board.

—Ray J. Marran, Kansas City, Mo,

Pocketknife Holds Model or Toy
For Painting and Drying

Small wooden
models or toys can
be painted without
touching them, if a
pocketknife ig
used as a holder,
Open the blades as
shown, insert one
point into the
model and the oth- |
er into the table, i il

" BLADES INSERTED

Non-Slip "Brake” for T-Square
From Art-Gum Eraser

A brake to pre-
vent a T-square
from slipping
down a tilted
drawing board is
made from a block
of art gum. At-
tached to the
sgquare with rub-
ber bands, it bears
against the board.

Spring Clips Fasten Fish Creel
On Auto Running Board

To provide a
means of carrving
hiz ereel of fish
home without put-
ting them inside
the car, one fish-
erman riveted two
spring-steel clips
to the creel so it
could be slipped
over the running
board. In this way,
the fish odor does
not enter the car.

AUTOMOBILE RUNNING |
BOARD )

=)
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?/ting/.s fo make f/wm RAFFIA

Jharse

By H. Lemberger

RAFFIA need not be restricted to bas-
ket-making alone. You'll find the
material suitable for weaving many other
useful articles such as hot-dish pads, at-
tractive overlays for hand bags, ecoin
purses, wastebaskets, ete. Figs. 1, 2, 3 and
11 show a few examples of what can be
done. The wastebasket iz made up of
fourteen panels of fairly stiff cardboard.
Each one is wrapped with raffia as in Fig.
4, seven of them being covered in black END OF RAFFIA TUCKED
and seven in yellow, Before covering, each PENEATI. ARICinNG. RED
strip is scored with a knife 1% in. from one

Seven of the fourteen wvertical rolls are formed
from sheets of paper 8 by 11': in., while the oth-
ars require 11'2 by 16-in. piecos. Eoch one is
mmplefuly covarad with roffic and then wrapped @ COVERED WiTH OILCLOTH

spirally with a single strand
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end so that it later may be bent inward
easily to form a tab for the bottom. The
wrapping iz begun at the end opposite the
score, using a little paste to secure the
starting end. Let each turn overlap slight-
ly the edge of the preceding one, and when
the end is reached, the raffia is pasted and
tucked under the winding as in Fig. 5.
With the tab ends all facing inward,
the panels are zewed to one another with
black thread, alternating the position of
the two colors. The stitches are made
through several rows of raffia the full
length of the strip, but not through the
cardboard. Now paper rolls are made to
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cover the seams as in Fig. 6. First, sheets
of wrapping paper are rolled tightly into a
firm roll and pasted along the edge. Seven
of these rolls are fully wound with black
raffia, after which a single strand of red
raffia is wrapped spirally over the black
the full length of the roll as in Fig. 7. The
seven other rolls are done in yellow raffia
and then wrapped with a double spiral of
red—that is a second strand is wound spi-
rally in a reverse direction from the bot-
tom to the top. In sewing these over each
seam of the basket, use small stitches to
catch hold of the raffia, and alternate the
colors, placing first a black one, then a yel-
low and so on. Finally, a cardboard disk
with black oilcloth glued to the top
is sewed to the tabs at the bottom.
The hot-dish mat shown in Fig, 1
may be woven on a piece of common
screen wire, or stiff buckram. If the
former is used, trim the marginal
ends of the wire close to the mesh.
First, a double row of stitches about
35 in. wide are overcast around the
edge of the mat, using a tapestry
needle as in Fig. 8. After this, the
center portion is filled in, following
the direction of the weave given in
Fig. 9, and finally the finished mat is
glued to a felt or ecork base, Fig. 10,

The mat is completed

by gluing cork or felt

te the bottem. Cut

this slightly smaller

in size and press flat

under a heavy object
until dry
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Spit to Roast Several Wieners At One Time

FLAT-IRON BAND

TO SUIT SIZE OF FOPPER

The next time you have a
large wiener roast, this spit
will handle enough sausages
to serve several puuple at a
time. It consists of a screen-
wire corn popper fitted with
a flat-iron frame, which is
bolted to the flattened ends
of a couple of iron rods. In
use, the spit is supported
above the fire on a couple of
forked sticks, or on one stick and an iron
stake with an eye in the upper end. The

spit comes apart easily so it can be stored
in your automobile or picnic luggage.

Friction Catches Used As Pivots on Easel Picture Frame

Instead of using screws and washers in
assembling easel-type frames, one wood-
worker substitutes small frietion ecatches.

L PICTUR
- |

These are fitted to the inside of the verti-
cal members and snap into corresponding
holes in the frame. The fasteners are hid-
den from view, yet permit the frame to be
adjusted to any desired angle. Further-
more, the frame can be removed from the
holder whenever desired.

Tool Pries Floor Molding Loose

When I have to
remove the quar-
ter=round molding
of a floor to lay
linoleum, I use a
tool made from an
old file to pry it
loose. The tang of
the file is flattened
and bent in the
shape indicated,
after which it is
hardened slightly. With a tool of this kind
it is no job at all to remove the molding
without splitting it.

—Paul Fairbanks, Milwaukee, Wis.
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This Kennel Door Is Removable
To Keep Dog Cool

. HOLES D0 E
AOLTS Dn}lélﬁ\f[‘h oO0a
Instead of propping a kennel door open
to give a dog air during hot weather, pro-
vide it with this easily removed door. It is
suspended by means of door bolts as in-
dicated, so that the dog can push it in or
out as desired, and is removed by simply
sliding the bolts back and lifting it out.
—Anthony Wallace, Shenandoeah, Pa,

Drawing "Inked” by Steaming

A gimple way to ink drawings iz to do
the work with an indelible peneil,.double
tracing the heavier lines, and then steam
the drawing over a teakettle. Although the
lines made by an indelible pencil are too
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light for easy reading, the moisture from
the steam turns them a dark purple with-
out smearing or getting the paper too wet,

—L. K. Ulery, San Diego, Calif.

Making Corks Easy to Remove
From Insulated Bottles

The cork of an -
insulated bottle |
can be removed
easily if a string
is put around the
cork from top to
bottom as indicat-
ed, cutting a small
noteh in the lower
edge to receive it.
The string is tied
at the top to form %

a loop in which to insert the finger when
the cork is to be pulled out.

Easy Way to Thread Heavy Yarn
Through Darning Needle

Difficulty of
threading heavy
varn through the
eve of a needle
may be avoided by
rolling afew of the
fibers at one side
of the yarn to a
point instead of
trying to roll the
end. This small
portion of yarm
can then be in-
serted into the needle eye, after which the
main strand can be pulled through.

Elastic in Wrist of Work Glove
Makes Snug Fit Around Arm

When you pur-
chase a pair of
work gloves that
have knitted
wrists, sew a piece
of elastic onto
them as indicated.
This will keep the
wrists from
stretching so that they do not make a snug
fit around the arm and allow cold air to

enter,—W, C, Lammey, Naperville, IlL

|
WORK GLOVE
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Part IV

Bilge Stringers, Shaft Log, Floor
Timbers, Deck Beams, Decking

‘_T‘THEN the final shutter plank is fitted,

: vou cap the countersunk serews with
%:-in. mahogany plugs which are coated
with marine glue and tapped snugly in
place. The grain of the plugs should run
parallel with that of the planking. When
dry, the ends are sliced off as in Fig. 77,
and sanded down flush.

Before calking the hull, the planks are
planed down at the seams where necessary
to get a uniformly rounded contour., Use a
hand plane as in Fig. 79 or a spoke shave
as in Fig. 78. For packing cotton candle
wicking in the seams, a bronze roller de-
tailed in Figs. 80 and 81 is recommended,
The tapered wheel not only forces the
wicking snugly in place,
but it will alzo open tight
seams, giving them the
desired wedge shape. A
single strand of wicking,
applied dry, is sufficient
between the planks, pos-
sibly more at the rabbet
line of the stem.

Figs. 82 and 84 show
how a temporary water=
line is marked as a guide
for painting, After a cord
is stretched taut by sash
weights, it is brought
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a waterline.
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Hers iz how o cord, supported ot
the proper height, is vsed te mark
Morks are made at
saveral points where the cord
touches the hull and are connected
with a thin batten

Laying out the angle
y of the shaft with the

b
L WATER LNES
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keel requires extreme
accuracy. The pattern
should be taken di-

|
MARKED
HERE

e i

&

| M————————— | |
HEASURE 12" AROVE

(1 STRAIGHTEDGE LEVEL
WITH BOTTOM OF KEEL

SHOWING HOW CORD 15
SHIFTED TO CONTACT ALL

SECTION OF HULL AT WATER LIKE

rectly from the full-
size hull lines previ-
ously drawn. (See Part
I, Fig. 2.) On these
lines the centerline of
the propeller shaft is
located as in Fig. 90,
and also the line rep-

BOTTOM OF KEEL "‘"

resenting the top of
the keel. To transfer
these lines to a 12 by

against the boat, where pencil marks are
made to indicate the temporary waterline.
The true waterline is determined when the
boat is launched, fully equipped. When
this is found, it should be scored deeply as
in Fig. 83, to be visible under paint.

The 1 by 1%2-in. bilge stringers are lo-
cated as in Fig. 85 with the aid of a
straightedge and a small block. The ribs
between the transom and stem are marked
and the stringers are screwed to each rib
in line with the marks. The stringers are
not beveled and will appear as in Fig. 86.
Then the bottom of the hull between the
bilge stringers is painted. Fig. 87 shows
this area just painted.
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30-in. piece of ply-
wood, nail heads are
used as described in the first installment
for the hull molds, If carefully laid out,
yvou should have a pattern like the one
shown in Fig. 88. This is notched and
placed on the keel so both centerlines co-
incide as in Fig. 89. From this pattern the
profile of the shaft log is marked on a
3la-in, mahogany block, Fig. 91, after
which it is cut in two pieces along the pro-
peller-shaft centerline to correspond with
the dimensions given in Fig. 92. Notches
are cut %2 in. deep in each side to house
the ends of the three divided ribs.

Saw cuts in each half of the log as shown
in the circular detail of Fig. 94, and gouged
out as in Fig. 93, simplifies roughing-out
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of the shaft hole, When both pieces are
clamped together, a 1%5-in. wood bit is
run through, Fig. 95, to true the hole.
Sandpaper each half of the groove
smoothly and paint with copper bottom
paint. Do not get paint on the gluing
surfaces. To bore an aligning hole
through the keel, the shaft log is bolted
in position temporarily as a guide for
the bit as in Fig. 97, Wedge a block
against the underside of the keel, Fig. 98,

THANSOM
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CHISELING &

SHAFT LOG MARKED
OUT FO0H PATTERN
0N PHILIPPINE

MAHOGANY

BORE PAIMTED
WITH COPPER
BOTTOM PAINT

{ norew Yoees
FOR RIB ENDS

CLINCH RINGS

“TUMDER by”

BRON &-Fmﬁ e
A

..#"

The log is used as o
guide in boring the shaft
hole through the keel

BLOCK WEDGED
UNDER HEEL WHILE

E BORIMG PREVENTS
um ERING

. L L
BOLT HOLES SHOULD
BEDDING COMPOUND BE CLEAR QF RIBS
UMDER LOG
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Above, after roughing-out
on the sow, the waste is ré-
moved with a gouge.
the pieces are clamped togeth-
er to trus up the heole with o

bit as shown below / /

Then

F"'h-.

<LI5aw cuTs MADE iN-

LI BIE L CINCLE ON
| BATH MECES OF LOG

to prevent the bit from breaking through.
Now apply bedding compound between
keel and shaft log, lay a strand or two of
candle wicking around the hole in the keel
and bolt the log in place,
using clinch rings under
the nuts, Fig, 96. The 12
by 1#4-in. floor timbers are
supported by the engine
and bilge stringers, and are
copper-nailed to every
other rib ag in Figs, 99, 100,
and 102, One stringer is
divided to provide space
for the engine well, the size
of which must suit the en-
gine being used.

The spruce deck beams
are next. Lay out each one
zeparately to avoid a “duck
pond” as in Fig. 108. To get
the proper crown of each beam see Fig.
105. A light V-shaped frame iz used to
bear against nails driven in the spruce
stock. By holding a pencil at the apex of
the frame as the latter iz moved around
from one nail to the other, the proper
curve for that particular beam will be
drawn. Repeat this for each beam, varying
the distance between the nails, as well as
the pitch of the frame. Each individual
pitch is found by measuring each beam

POPULAR MECHANICS
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separately as shown in Fig. 110.
Note in Fig. 104 how the beams on
the forward deck are braced with
filler blocks., A breasthook is
serewed between the foremost
beam and the stem, and a single
beam is serewed to the forward
side of the transom, fitting filler
blocks at each corner as in the
circular detail.

For a good job, bevel the top edge of the clamp
{the rail supporting the deck beams) to conform
to the latter. Referring to Fig. 107, an extra
beam having the proper crown and somewhat
longer than the width of the boat, i fitted at
each end with a small block, This is laid across
the sheer as in Fig. 107. As the clamps are
planed, the bevel is checked until it fits against
the underside of the hlock, Such a check is
made at every two or three ribs, A somewhat
similar method is used to
determine the angle for eut-
ting the ends of the beams,
only here the beam first is
placed inverted across the

Exeapt for the two center

boards aft of the engine

well, the flooring can be
nailed to the timbers

SCRIBE % FRAOH COAMING
HMARKING COVERIMNG

B sl s |
! ; SECTIONM OF
i B BPRUCE DECK
,f | BEAM
FILLER e

BLOCHS

([ et i
AL 1-g"
MAHODGANY

SCREWS PLUGGED
OWER

\BreasT

1
| HOOK COAMIMG
i
[
1

ALL BEAMS

SPACED 0" 0.C.
L ;
F

G-
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Uneven deck beams
are planed to coin-
cide with a straight-
edge placed ocross

BLOCK SAME
SIZL A5 BEAM

DETERMIMING BEVEL OF CLAMP AT EVERY OTHER RIB

DECH FORMS STRAMGHT
LIME WHEM FACH BEAM
15 LAD oUm

SEPARATELY SAME PATTERM

“Duck POMD" OR BAG TN
DECK CALUSED BY CUT=
TING ALL BEAMS FROM

— BEAM SHOULD BE

SPRUCE BOARD =
WO0D FRAME

METHOD OF LAYING OUT DICK BEAMS (EXAGGERATED) ™

L

sheer planks and marked at each end
of the beam along the inside of the
sheer planks. Then the beam is placed
across the sheer right side up, but re-
versed end for end. A small block is
held vertically in contact with the in-
side of the sheer plank and in line
with the mark previously made to
mark the end of the beam for cutting,
The beams are fastened with copper
nails driven through the sheer planks,
while a single bronze zcrew is used to
attach the clamp to each rib as in Fig.
109. The cockpit-coaming stringers are
braced every 10 in, as in Figs, 103, 104 and
111. A 3-in. mahogany facing is finally
added to the stringer flush with the top.

A final check of the deck beams is made
as in Fig. 106, and then the covering board
is added. Fig. 104 shows how it is clamped
temporarily for marking. On the inside it
is marked so that it overhangs the coam-
ing facing 1% in. Screws 1 in. long are used
to fasten it, and are countersunk and
plugged. Fig. 111 showsthe arrangement of
the deck planks
which also are
beveled and
calked, and the
flooring., As
shown in Fig. 101,
the floor boards,
with the excep-
tion of the two
center ones may
be fastened in
place with nails,

iTo be continued)

THE CROWMN OF EACH
MEASURED SEPARATELY

COMMOM PINE FLOOR)
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Glazed Shelter on Pier Has an Awning Top

-

The awning top ond alse the

window sosh are fitled so
they can be removed quickly
when stoered for winter

Protected from the wind by glassed-in
walls, and from the sun by a detachable
awning when it becomes too warm, this
retreat is an ideal spot to lounge between
fishing or sailing cruises. The structure
can be erected on any substantial pier, the
principal requirement being to fasten the
uprights securely to the pier stringers.
Unless vou have the windows on hand, se-

i . !
T 3 .
SECTIOMAL VIEW {l-m y .

lect them from wour dealer hefore layving
out the structure so that there will be as
little trimming as possible. In other words,
build the shelter around the windows. The
awning can be fastened by means of gr
mets, and it can be stored in lockers under
the shelter seats when not in use. The
lockers also accommodate oars, sails and
other sea-going paraphernalia.

Wooden Latch to Match Antique Cabinetsand Cu pbnards

Needing a knob latch for an antique cab-
inet that he had repaired, one craftsman
made one as shown. It consists of a wood
knob glued to a short dowel, which passes
through a hole in the cabinet-door stile
and has a wooden catch screwed and glued
to the end. When the door is closed and
the knob turned, the catch iz moved so that
it projects behind the door frame.

—Robert Stahler, Portsmouth, Ohio.

[To renew the seal in small jar lids, cut
disks of the required size from empty
cardboard milk containers. These will be
just the right thickness, are well waxed and
will serve the purpose much better than
several layers of ordinary waxed paper.

JULY, 1841
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Stretcher Leaves Both Hands Free
While Upholstering Chair

This stretcher iz operated by the foot
when putting webbing on the bottom of a
chair so that both hands are free to drive
tacks. The chair must be propped up to a
good working angle.

Flashlight Cap Used as a Swab

When applying
liguids with a
swab, and vou do
not wish your fin-
gers to come in
contact with the
liquid, just roll up
a strip of cloth and
insert it into the bottom cap of an old
flashlight as indicated. The cap is not suit-
able for use in strong acids, as they will
soon eat off the copper spring.

Fastening Chain to Pipe Posts
To Protect Small Lawns

When using
chain and lengths
of pipe to con-
struct a simple
fence around a
small plot of
ground, you can
fasten the chain to
the pipe stakes
securely by the
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method shown. Each stake is drilled
through near the upper end. Then one
chain link is inserted into the stake to ex-
tend below the hole. A rivet or small bolt
through the latter secures the chain.

Most-Used Key Identified Easily
When Isolated on Chain

If you have one
key on your chain
that you use more
than any of the
other keys, ar-
range it on the
chain as shown in
the drawing and
vou can pick it out
easily in the dark,
Just run both sides
of the chain
through the most-used key, dividing the
other keys equally on both sides.

Plants in Pool Are Segregated
With Screened Barrel Hoop

Plants in a gar-
den pool can be
kept from floating
around over the
entire surface by
placing them on
thiz “floating is-
land.” It is a bar-
rel hoop with
screen wire
stretched tightly
over it and tacked

in place.

BARREL HOOP

Interchangeable Slide on Scale
Marks Side chg Used

To mark the side
of his triangular
scale being used
so that he would
not have to turn it
over every time he
picked it up, one
draftsman made
this slide. The
slide is inter-
changeable to any two sides of the rule,
and is held in place by a couple of friction
catehes as indicated in the drawing.

“DRATTSMAN'S SCALE
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PHOTO- FINISHING

\

CASTERS

HOOKS FOR
ACLESSORIES

T

HIHGE

- SUFPFOR

JULY, 1941

CABINET /

== HINGED
DROF LEAVES

QFEHING FOR TOP
OF ENLARGER ——,

Your entire darkreom with all of its
equipment can be folded up to form a

compact cabinet which takes little

e space in the corner of a room, and con

LIGHT be locked if desired. Caosters permit

i SPACE FOR moving it easily to o position near o

"’F ENLARGER sink. Two sides are hinged at the een-

.J‘”; ter and drop down to provide “tables,”

‘}I-' "I'__-'--'?JH'.‘.L SWITCH while a corner section of the top swings
HAlH

bock to give cdearance for an enlarger

d

&

HINGES — CHAIN

1, SUPPORTS
h DROP
. LEAF

"Turn
BUTTON

T ——

Mote how the door of the cabinet helow

serves as a support for one drop leaf and

hew a single leg is hinged to the other
leaf, in additien to the use of chains
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GETTING GOOD

By Thomas P. Lake

""l"'HE photographer who gets

good photos around water
must know how to handle re-
flections and contrasts. While
water is usually considered fo
have characteristic reflections,
there are conditions under
which water iz black and ap-
parently without reflections.
This is the time when it may
become an effective background as in pho-
to 1. Close behind the canoe is a dark
forest which cuts off bright reflections.
The sun is low and to the right, providing
strong sidelighting for the occupants of the
canoce. Dark backgrounds and strong side-
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PHOTOS a/ro

lighting used in this way often pro-
duce remarkable effects.

Sunlight is not always necessary
to obtain good photos around water.
Photo 2 was taken on a day when
the sky was overcast to completely
eliminate shadows. This is the time
to take pictures in which reflections
play an important part. At such

times lighting iz soft and the reflection be-
comes correspondingly important. The re-
fection of sky in the water brings out the
shadow of the bridge and thus tends to
emphasize the latter, If this picture had
been taken on a sunny day, an exposure

POPULAR MECHANICS



WATER |

short enough to show the
water when sunlit would
tend to underexpose the
other parts. Photograph-
ing distant objects, such
as islands, is often diffi-
cult, vet it is accomplished
as in phoato 3 by the clever
use of light reflected from
water without the use of
filters. The light iz three-
quarter backlighting; that

is, the sun is shining to- £
ward the camera so that 5«;!11
a lens hood must be used. A
This puts the near side of

the islands in shadow. The water be-
comes a light background upon which
the islands stand out in bold relief.
Without backlighting the water would
have reflected less light, and the is-
lands would have received more light,
thus reducing the contrast between
them. INote the use of a tree to “frame
the picture” and provide an interest-
ing foreground, without which the
effect of distance would have been re-
duced considerably. Contrasts of sun-
lit portions in dense woods as in photo
4 can be turned to good advantage,

JULY, 1941

even though there is usually a lack of de-
tail in the shadowed portions. In this pic-
ture the reflectiom of the sun from the
brook is dominant, while the sunlight on
the slopes beyvond serves to increase inter-
est. The snow gives needed contrast.
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Three-guarter views of a boat, from either
hnw or stern, u:ua“}r Prﬂdutn the most
interesting photos of this type, pu"lf be=
cavse the curved lines of the boaot are
brought out to odvantage

132

There are countless activities
around water that will make good
pictures. In photo 5 the lighting
was somewhat flat so the photog-
rapher framed the scene with ob-
jects partly in shadow. A scene
around waier, which presents one
picture in the daytime can often
be made to produce an entirely
different picture at night. Photos
6 and 7 show the Washington
Monument as taken from the steps
aof the Lincoln Memorial in day-
light and at night. If the reflected
images in either one of these ple-
tures had been eliminated, the ef-
fectiveness would have been lost,
In photo 8 a slow, calm river has
been pictured in bright sunlight.
In such pictures, shadow detail is difficult
to obtain. The shadows occupy a small
portion, and they are located as to increase
the eflfect of depth in the picture. Sunlit
leaves and areas form the greater portion,
and the exposure should not be less than
Yos second in order to stop the ripples that
Eive life and texture to the water. An-
other method of photographing water is
shown in photo 9—in this case Old Faithful
gevser. Water and steam tend to photo-
graph very light, and would be lost against
the sky if the blue light were not reduced
or eliminated by using an orange or red
filter. In this case the photographer used a
light red filter, and waited until a breeze
had blown aside the steam and revealed
the central eolumn of water,

The Mississippi river towhoat, photo 10,
makes a valuable record picture. In taking
such subjects, however, it is well to avoid
using heavy filters which tend {o cut down
atmosphere because the interest is in the

POFPULAR MECHANICS



object, not in the distant scene. A light
yvellow filter is all that should be used to
avoid such division in interest as would
occur if the distant shore stood out in full
detail. Pleasure boats are interesting sub-
jects. There are good and bad ways of
photographing them. Photo 11 illustrates
the angle of view that usually brings out
the best in any sailboat. A three-quarter
stern or bow view is usually best as it em-
phasizes the length of a boat. Photo 14
was taken from the windward side, but the
subject of the picture was a very long and
low-sided racing sloop, so long and so low
that the resulting heightening of her top-
sides was not harmful 1o her appearance,
Both pictures show the set of the =ails,
especially the tiwist, which makes such
pictures extremely attractive. As a gen-
eral rule, avoid straight side shots. Inter-
esting photos of steamers at docks are also
taken in this way, as in photo 13.

Spray spanked into the air by the tail of
a fighting fish iz a familiar sight,
but it is rarely photographed as
well as it was in photo 12, The

dark background and strong three-quarter
backlighting have brightly illuminated the
sprav, and a carefully calculated exposure
has allowed each flving drop to trace its
path for a fraction of a second. Note that
although the figure is backlighted, the un-
derside of the hat is highlighted by reflec-
tion from the surface of the water beyvond.

Cellophane Coating Gives Photographs Permanent High Gloss Finish

Photographs can be given a permanent
high gloss finish by gluing clear Cello-
phane to them. Dip a sheet of Cellophane
in water and squeegee it to a ferrotype tin.
Also, soak the print in water for a few

JULY, 1941

minutes, blot it, and apply an even coat of
resin-type glue. The print is squeegeed to
the Cellophane on the tin and is placed
under a weight for 12 hrs., after which both
print and Cellophane are trimmed.
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Black Spots Removed From Film
With Tincture of lodine

Black spots on negatives can be removed
by secraping them off with a sharp knife,
but most amateurs will find this method
easier: touch the spot with a tiny bit of
tincture of iodine. This will convert the
silver of the spot to silver iodide which can
be washed off with plain hypo. Be sure to
use plain hypo, not acid fixing selution.

After the spot has been removed, the re-
sultant light portion ecan be retouched in
the usual manner,—Bob Hurst, Chicago.

Safety Strap on Reflex Camera

Buttoned to your
vest or coat, this
safety strap will
keep your reflex
camera from
swinging out from
vour body and
possibly being
damaged by hit-
ting something.
The head of an old
key is soldered in
the screwdriver
slot of the bolt which fits in the tripod
socket, and the leather tab from an old
pair of suspenders is connected to this by
means of a key ring.

STREAMLINE FAMILY TRAILER—937 ta 942: In-
cludes all the conveniences of home with sleep-
ing n:tummqﬂu!'ﬂ;ni far four. Traller is 15 ft.
long and weighs opproximately 1,400 lbs. Six
prints $1.50.

UTILITY TRAILERS—9856 and 987: Built of old aute
parts and lumber, Adaptations of bndy to suit
various purposes. Two prints 50c.

ELECTRIC SPOT WELDER—B91 ond 892: Works

on 110-valt, 60-cycle alternating current. Far small
werk up to Y& in. in thickness. Twe prints 50c.

ELECTRIC ARC TORCH—106: Corbon electrodes

14 in. dio. produce arc for soldering, brazing, light
welding. For 110-v, &0-cycle a.c. 25e

How to Build a Farm Tractor in Your Spare Time

OTHER BUILD-IT-YOURSELF PLANS

Order plans by number and title. Send 10c for 128-poge cotalague of
pepular mechanical books and handieraft plans

Address Plan Service, Popular Mechanics Magazine, 200 E, Ontario St., Chieago, 111,

Having plenty of power to pull a two-
bottom plow and other implements, this
farm tractor, built from old car parts,
includes a Ford model-A motor and
twin transmissions giving six speeds
forward. Wrenches, hacksaw and drill
are about the only tools needed—weld-
ing can be done at your local machine
shop. Set of three 17 by 22-in. plans,
Nos. 1024 1o 1026 incl, containing con-
struction details and material list will
be sent postpaid upon receipt of T5e.

LAWN CHAIR—529: Plain-sawed Southern style.
All parts YN-in. stock. Eosily mode with hand
fnnl:. 25:,

TRELLI5S SUGGESTIOMNS—639: Shows construction
of six different types that will help to beautify
yaur home. One includes corner seal. 25¢.
ARTISTIC DOG HOUSES—826: Shows four attrae-
tive designs. Also tells how to determine right
size house for any dog. 25e.

LAWN CHAIR ON WHEELS—97B: Light in weight
and easy to wheel to any lecation. 25e.

DUTCH WINDMILL FOR GARDEN—B90: Excellent
ploce to store garden tools. 10 fi. high, 54 in. in
diometer ot base. 25¢
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Battery-Operated
CODE PRACTICE
OSCILLATOR

“}ITH the increased need for

radio communications men
in this country’'s national defense
prograrm, many requests are re-
ceived for information on simple
devices for practlicing the radio

code. Perhaps the simplest pos-
sible method would be to connect a key in
series with a dry cell and a small buzzer.
Although this would answer the purpose,
the resulting signal is unstable and ragged
as compared with the smooth high-pitched
note of a vacuum-tube oscillator.

The code-practice oscillator illustrated
requires only a handful of parts, it may be
assembled quickly and can be operated in
any location as it is powered by two inex-
pensive batteries. Although headphones
may be substituted if desired, the inexpen-
sive permanent-magnet speaker will pro-
vide ample volume for group code practice.

All parts arve clearly indicated in the
simplified wiring diagram Fig. 1. Photos A
and B show the completed instrument. The
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400-ohm resistor acts as a grid
leak; energy from the output of
the amplifier is fed back into the
input causing it to oscillate at a
pleasant tone of about 400 cycles,
The input transformer is a 3:1 au-
dio type, and an octal base bread-
board type socket is used to mount
the 1Q5GT tube. A speaker-
matching transformer of the

(Continued to poge 180}
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EPEAKER OUTPUT TRANS,

e/ce& 4-PURPOSE

By Stanley Johnson

C;I["-'IPLE in design and easy to build, this
" one-tube “4-in-1" audio amplifier has
almost as many uses as parts. To begin
with, it is a self-powered amplifier which
will boost the volume of any good crystal
set or a one-tube receiver to loudspeaker
output on local stations. It will also give
strong headphone volume from the one-
tube set on distant stations.

Second, when a single=button ear-
bon microphone is connected to the
“mike” input posts it becomes a service-
able low power public address unit and no
microphone battery isrequired. The speak-
er unit may be connected to long cabled
leads between counter room
and kitchen in small cafes
and sandwich shops, or, be-
tween the basement and
other rooms in the home.

Third, when connected to
a record player with a crys-
tal pickup, the pickup leads
being connected to the pho-
no input posts, the unit will
reproduce phonograph ree-
ords with satisfactory wvol-
ume for the average room.

Fourth, this versatile unit
will operate as a B-elimina-
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tor to furnish approximately 80 valts to replace B-bat-
teries on a small receiver. When the amplifier serves
as a B-climinator no direct ground must be used on
vour receiver. Ground the receiver through a .1 mfd.
600-volt paper-type condenser. The unit operates di-
recily off the 110-volt power line and employs a type
11TN7-GT combination
rectifier and beam-power
amplifier tube, The ampli=
fier portion of the tube is

rated at 1.2 watts output.
To simplify construetion,
the amplifier unit is built
up on a hard pressed wood
baseboard as detailed in
Fig. 1. The speaker is
mounted on a pressed wood
baffle which is supported
by means of wood blocks as
shown or may be housed in an open-hack hox if desired.
The simplified wiring diagram appears in Fig. 2 and the
schematic eircuit diagram in Fig. 3. Toggle switch No. 1
iz necessary to switch the input transformer (T1) out of
{Canfinued to page 182)
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Seven Crystal Sets
For Beginners

OR the beginner in radio the ecrystal
receiver has a special appeal. The
many possible circuit variations
and low cost are some of the rea=-
sons for the continued popularity of
this simple fﬂ&:ﬁg}‘ﬁf receiving circuit.
No one ever complained about the
tone quality of a crystal re-
ceiver when used with a
good pair of 2,000 ohm head-
phones. Although distant
reception is possible under
certain favorable and un-
usual econditions, erystal receivers of any
description are limited to a practical range
of about 10 miles for moderately powered
broadcasting stations. A good erystal de-
tector is highly important and these vary
widely in efficiency.

Figures 1 and 1-A show a popular circuit
that offers some degree of selectivity,
which most erystal sets lack. It may be
housed in a wooden cabinet 101 in. long,
734 in. deep and 7% in. high as shown in
sketch, if desired; or, the builder can as-
semble the parts on a piece of Y2-in, board
10 in. long and 7% in. wide and use a piece
of hard pressed wood for the front panel.
The coil is wound on a cardboard tube 4 in.
in diameter and 5 in. long, with No. 18
double-cotton-covered magnet wire, or
any size of small insulated copper wire
available, that will permit winding a cloze-
wound single layer. The 0005 mfd. vari-
able condenser used was taken from an old
(Continued to page 180)
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(&) Compact lowcost battery-aperat-
od :igntlii;n(yitu r, for resetting
push-buttcrt in home or outo sets,
requires no external antenna or direct
connection to the receiver. Self-con-
§°, tained, it covers the standard bread-
=
~J {B} Key mounted on a piece of
5 rd pressed wood, and sup-
arted by 4 small suction cups,
hondy for portoble uvse and
emergency work

medulated ar straight CW signal

RADIO
HINTS'

cast bond ond produces o steady

as compared with 350 and 500
, volt rotings heretofore supplied

(C] Wet sloctralytic condenser in

4, B and 16 mid, &00-valt rating,
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e

b B
T
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1o reduce man-ma

al radio panels

with steel-stamp
letters. Clamp stralghtedged block
on panel to ling' up leters and
moke impressions befare painting.

After crackla’ enamel

dries, use a steel erasing

shield while/remaoving
finish in neéot outline
aroudd letters

static an all

{E} Impraved rqd antenna claimed
frequencies, [[:;ﬂrfering an met-

(F) Compaoct transmitting condenser
mounts either on p T an re-
maovable stand-aff insulaters. (G)
inexpensive spare power unil sup-
plies any small receiver. Caution—
use a .1 mfd. 400 v. condenser in
series with greund on receiver

FROCHr | COn —,
g =P - 2T W

g LSETON | .
3 - L, | &ilh -‘..:;_. 100 26 rL R
et B \\_’/—;;1_{1_15-;11:;:. v,
£ .-’% ] | ) L)
Y Pigl .
SOCELT BATTON WEW -K @.
e — T powis uni

18 wew of aast (7576 ==
AGETMELY . Lo ol DG

= o £ 1
F |"—E by (LAPLRHLRTER

a0
.n|_-: ;j;f gt |'_-:—' 3! Lim
LINE £330 WiTH 790~ fie.2

GHH RISSLEUL] M BUMER - ROWAITE




. AllPurpostPor&bl 7

-
(=3 swﬁch from control tower to
4 beam eliminates need for changing tuning

- Has Extr,—ﬂ?p ni_;;l e [ dial. Batteries plug into contacts inside
- ,\"’i'hu drawer; complete set with batteries
v weighs only 6 pounds.
' Navigate by Radio Beacon
'y Built to meet the needs of yachtsmen,
_ this, 6-tube “sailor’s" set tells your exact A
; luc';.itiun by use of the radio pompass, and
r PSSR B SR 0 »
e ("
- '-y..
r#‘

Designed to work where ordinary min-
‘ iature portable sets will not, this tiny re-
7 ceiver employs an extension loop antenna 3
R-\ that is easily fastened to a window and

« plugged into the set for use in trains or

cars as illustrated. A built-in loop antenna e
© is employed for receiving under norm X
conditions. Three-way in operation it ma e
be used either on a.c. or d.c. electric cur- -
rent when available, or from its own self- “
: - contained batteries in any location. .
.
~ o
'« Battery Radio for Light Planes S
It's like loading a fHashlight to change
batteries in this compact set which tunes -
the complete aireraft band covering radio -t
weather, beam and control-tower signals. -
LN
when bad weather hits you wan sail into =~

port by radio beacons. Portable and uni-
versally powered, it can be taken ashore

i for use in the car or home. It is equipped
for reception on long-wave weather band
and standard broadcast.

Blueprints covering simplified rodio construction ar-
ticles in this and past issves are available for 25¢
eoch. Many populor tested circuits to choose from.
Criginal detailed parts lists with names of supply
sources, can be obtained frem Popular Mechanics
Radia Dtpﬂl“tn‘i&n!‘ upon r-;oipi of pujlugu. E

NEXT MONTH—How to Build a Home Recorder and Player Unit That Works

With Your Receiver. Records speech and music from a microphone, or programs

“off the air” with any radio; plays recordings back immediately. Has built-in pre-
amplifier for crystal microphone; neon bulbs show correct volume setting.
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THE TRICKS OF USING

CAPE

COLD CHISELS |

By C. A. Crowley

CUTTING bar stock, shear-

ing heavy metal, roughing
down large pieces of metal,
cutting oil grooves and key-
ways, and many other opera-
tions can be done quickly and DOUBLE-

RS e TE
FLAT CHISEL

accurately with cold chisels, FACET CAPE
if a few simple rules are ob- SINGLE=

i i FACET
served in using them. Cold b

chisels are bars of steel, tem-
pered and sharpened at one
end, and of such size that they
can be driven with a hammer
for removing or cutting metal.
The flat chisel, double and

ROUND-NOSE
CHISEL

ﬁ_'i-f?;:g;_,x*"

CHISEL 18 HELD iy PACET L | o=
FLUSH WITH TgP L
OF VISE JAWS @

Te remove a large section of met-

DIAMORDS n1: first chip a nll.rrnhar of grooves

POINT CHISEL with a cape chisel, then remove

metal between groowes with a
flat chisel

zingle-facet cape chisels, round-nose and
diamond-point chisels illustrated in Fig, 2
are the five main types. While there are
variations of each of these designed for
special purposes, these five styles usually
are sufficient for most johs.

Whether it iz divided between one or
Rk otk A e wnd two faeets;, the cu‘iti.ng angle should be kept
using a flat chisel held at about 65° or T0° for average work, as

en angle to the werk LRGP LIES chown in Fig, 2. The edge of the flat chisel

TOP VIEW should not be more than % in. wide be-

Heavy sheet metal is
sheared by cloamping it in
a vise 30 line to be cut is
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cause on iron and steel this will take all
the driving power that can be applied with
the usual shop hammer. When a heavy
chip is to be removed, such as in cutting a
keyway, a cape chisel is used. Round-nose
chisels can be used for cutting oil grooves,
filleting corners, ete. The diamond-point
chisel is useful in trimming out sharp cor-
ners. To chip, or remove surplus metal
from a broad, flat piece, chip grooves in the
work with a cape chisel and remove the
material between the grooves with a flat
chisel, ags shown in Fig, 1. The grooves
should be spaced slightly closer together
than the width of the flat chisel. The work
is placed in the vise at about elbow height,
and in such a manner that the blows are
struck at right angles to the jaws to pre-
vent the work from slipping. The chisel is
held firmly enough to guide it, but still
loosely enough to prevent the shock of the
hammer blow from imparting a sting to the
hand through the chisel. As illustrated in
Fig. 3, chisels should be held so that the
lower facet or surface lies flat on the work.
Too steep an angle will tear and gouge the
metal. It helps to keep the eyes focused on
the cut rather than the head of the chisel.
When working with metals other than cast
iron, chisels should be lubricated every
few blows. Any good grade of cutting oil
will be found satisfactory.

Heavy sheet metal can be trimmed or
sheared to shape gquickly as shown in Fig.
4. The line along which the cut is to be
made is placed flush with the jaws of the
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BUSHIMNG SWAGED
INTO FPLACE WITH

CAPE CHISEL

vise. A flat chisel is used, the edge
being held at an angle to the work
to produce a shearing action. Holes
in sheet metal can also be cut with
cold chisels. The metal stock is
placed on a flat surface and a nar-
row chisel is applied so that the
cut conforms closely to the guide
line. When trimming off large
projections, such as bolt or rivet
heads, a cape chisel is used. Al-
ways make the first cut down from
the center, and then chip off the
rest. This method will remove
them easily and avoid damaging
the surface of the work,

In cutting oil grooves or key-
ways, chip both ways toward the
center of the desired keyway or
groove to prevent the ends from
breaking out. Swaging, as illus-
trated in Figs. 5 and 6, is best
done with a flat or cape chisel. This pro-
cedure is useful for fastening together
small assembled parts where the pieces
fit closely and need only a little up-
setting of the metal 1o keep them from
slipping apart. With a little care, hand
knurling on small eylindrical pieces can bhe
done. Place the work in a V-block and use
a sharp flat chisel, making grooves around
the work parallel to its length, If it is not
too deep, a drill hole that has wandered
off center can often be chipped back to
center with a round nose chisel.

In order to do good work, chisels must
be kept sharp. Some of the newer chisels
on the market are made of alloys which
are tough enough to stand hard use but
still are soft enough to be filed sharp. Bet-
ter results are obtained, however, by
grinding chisels to sharpen them,

Portable File for Shipping Tags

To keep pre-
pared tags sepa-
rated and ready
for use, one clerk
uses a board to
hold them as
shown. Several
stout rubber bands
are snapped
around the bhoard
to hold the various
tags in their des-
ignated places.
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Gas Torch Works Without Compressed Air

FLAME ADOUSTHE [-4 1

K

- of
Yo ELBOW T i

TARRED PR |
¥o PIFE - W HOLE]
W HBLE

HARDWOOD |
HANDLE ~

Using ordinary illuminat-
ing gas, this torch, which
anyone can make, is ideal
for silver-soldering, light
brazing and building up of
small brass parts. It con-
sists mainly of a gas cock
taken from an old stove,
which is fitted with a han-
dle and a flame tube as in-
dicated. The shape of the tube is impor-
tant, It should be flared at the rear end
and the front end should be rounded over
slightly to concentrate the flame. In use,

= e LK
W YeriaT ipon | MemoLE
‘25 b J

STOVE BOLT

the flame-adjustment nipple shown in the

detail, should be set at the point where

the flame produces the loudest noise.
—Walter E. Kenzel, Bronx, N. Y.

Harness Sets Hung in Barn on Novel Hook Assemblies

Polished cow horns were used by one
farmer as novel hooks on which to hang
harness in his barn. Holes cut in a 2 by
6=in, plank take the butt ends of the horns,
which are secured in place by long bolts
run through both the horns and the plank.
Another farmer found that old auto con-
necting rods were ideal for the same pur-
pose. After removing the bearing caps, the
rods were bolted to a crosspiece.

Cleaning Roller on Tape Machine

Rollers on gummed-tape machines some-
times become coated with a silicate-of-
soda solution which is used as an adhesive
on the tape. This then forms a glass-
smooth surface on the roller and prevents
the tape from taking up water. By dis-
solving the soda on the roller and rough-
ening it slightly with a wire buffing wheel,
an improvement will be noticed and tape
that seemed useless will be satisfactory.

JULY, 1941
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Holding Printing-Press Grippers
- Out of the Way for Wash-Up

Te

SUPS UNDER Tympas ElI-LE'-'_'_'_FF._'_,_,_,—o-'""_'_-_"q\.'
AMD NIR GRIPPER e i
d_._____,_.a--"'ﬂ’ &

s ':_.._“-n-""""'*ﬂj._,.pﬁ“' : ."'J
— 26-GAUGE GAL, SHEET=IRON
CAOTHESPIN

If you have ever bruised or scuffed your
knuckles against the grippers of a printing
press when washing the rollers, you will
appreciate this clamp. Made from heavy
galvanized sheet iron, it is used by first
pulling the grippers down against the
tympan sheet and then slipping the clamp
over one of the grippers and under the
sheet as indicated. This holds the gripper
entirely out of the way.

Drill Case From Tobacco Can

When working
on a job where it
is necessary to
carry several
drills, this case
or holder, which
fits nicely in your
pocket, will en-
able you to select
the desired drill
at a glance, The
case consists of a
block of wood
shaped to fit in-
side of an empty
tobacco can,
Holes are drilled
in the block and
the drill sizes are printed next to them. A
slot in the side of the can takes a screw
which is driven into the block and projects
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to raise the block to the top of the can so
a drill can be withdrawn easily.
—Wm, B, Ramsey, Atlanta, Ga,

Paint in Partly Filled Container
Protected With Gas

In one shop where large containers of
paint were only partly used on a job and
then were set aside for a few days, skin
was kept from
forming on it by
filling the contain-
er with regular il-
luminating gas,
The gas displaced
the air inside the
can which caused
the skin to form.
To get the gas in
the container,
cocks were in-
stalled in the lid as
shown. In use,
both cocks are opened after pressing the
lid tightly in place. This lets the gas enter
the container and replace the air, after
which both cocks are closed.

—Linus M. Webh, Syracuse, N. Y,

GAS @ RUBEER
LINE TUBING

Pin Holds the Pump Rod in Place
While Dismantling Well Pipe

Having several pumps which had to be
removed from wells at various times to
repair the ecylin-

'li:“;‘l"lr-ﬂ- ders, we were able
1 Fan to save consider-

gl & able time by using
by ) |Geume.  pins to hold the
l\__‘\_'“- Tt HoLE pump rods in
il e place while dis-

L | _I'h.*l =
: connecting them.
RIFE Holes were drilled

T 2" PN through the rod
just below the
couplings at all of the joints. Then as the
well pipe was raised and disconnected, a
pin was slipped through the hole in the
pump rod to keep it from dropping down
into the pipe while unscrewing the rod
coupling and raising the well pipe to the
next joint—FErnest Hahl, Shandon, Calif.

{[Large staples driven in the edge of a
drawing board will hold pens and brushes
in an upright position when not in use.
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Circular Saw Serves As Grinder and Sander

When you have a limited number of
power tools in your shop, your circular
saw can be used for some grinding and
sanding jobs, For example, if you need
a shallow rabbet ground accurately on
a piece of flat steel, just substitute a
grinding wheel for the saw blade, low-
er the arbor or raise the table the de-
gired height and grind the rabbet. If
vou have no disk sander, you can use
the saw as one. Just cut a metal disk
to the required size and drill the cen-
ter to fit over the saw arbor. Then cement machined table and a miter gauge for
fine sandpaper on one side and coarse on  sanding the edges of work at an angle or
the other. This gives vou a sander with a so they are sguare.

Wood Carvers’ Clamp Allows Work to Be Turned At Will

On certain woodworking jobs where the
position of the work must be changed fre-
quently, such as in earving, this clamp will
be a timesaver. It consists of an iron rod
threaded its entire length and fitted with a
T-handle at one end. The other end is
drilled to take a headless wood screw. A
“wingnut" made from a plece of flat iron
serews onto the threaded rod, In use, a
piece of waste stock is drilled at the outer
end to take the rod, after which it is
clamped to a bench or table. Then the
work to be carved is laid over this drilled
hole and the wood secrew iz inserted
through the hole and turned into the work.
Next the nut is run up against the waste
stock, after which the tightening iz com-
pleted by turning the handle.

—35,. J. Gancher, Richmond Hill, N. Y.

{[In many cases, a file can be cleaned
quickly with adhesive tape. The tape is
merely presszed firmly on the file tacky side
down, and then stripped off, repeating the
operation with clean tape if necessary.

JULY, 1941 145



Bamboo Pivoted to Bench Top
Stores Jigsaw Blades

?,/}' = * =

Cut from the butt end of a bamboo fish-
ing pole, this curved drawer for jigsaw
blades can be pivoted under the edge of
your workbench. To remove a blade, just
swing the drawer out.

Quick-Acting Tool Grips Work
While Tempermg With Torch

This simple tool
will be found a
timesaver for
holding small
parts while tem-
pering them with
a torch or in a
small forge. It is
made from flat
steel, and the jaws
are operated by
pressure of the
thumb to pick up er relesse a piece of
work.—Chas, H. Willey, Penacook, N. H,

Chucks of Drills and Braces
Shielded to Keep Out Dirt

Dirt cannot en=
ter the chuck of a
drill or brace car-
ried in a tool box
if a simple shield
like the oneshown
is used to protect
it. The shield is
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RUBBER CORK
HOLLOWED QUT,_

nothing more than a cork of suitable size
hollowed out as shown so it will slip over
the chuck jaws. A nail run through the
cork is gripped by the chuck jaws to hold
the shield in place,

Typist’s Copy Holder From Book

To hold manu-
seripts while typ-
ing, assemble this
holder from a
notebook and a
spring clip. Just
stand the notebook
up and attach the
manuscript to it
with a elip.

MANUSCRIFT

Wood Case for Your Reamers

The cutting edges of reamers will be
protected in this holder and they can be
removed easily, It
consists of a wood
block sawed off at
an angle near one
edge as indicated.
Holes are then
drilled in the
block to take the
reamers, which
project slightly. A
lid of thin wood is
hinged to the
block. If desired,
the portion of the block that was sawed off
can be used as a lid if holes are drilled in
it to take the projecting ends of the ream-
ers.—Truman Greenwalt, Litchfield, I11.

Position of Survey Pegs Marked
By Tin Cans
Difficulty in lo-

cating survey
marking pegs on
vacant lots caused
one real estate
dealer to drop in-
verted tin cans
over them. The
cans kept down
the growth of
weeds or grass and
made the pegs
easy to find.
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By running a cord over a pul-

ley you get vertical movement,

while o simple connecting rod
gives horizontal movement

dulum.

A 5 A novel window display by itself,
or as a means to actuate other dis-
play devices. a solenoid pendulum, Fig.
1, is something anyone can huild., This
one operatez on 110-volt current, either
a.c. or d.e, It is really a swinging motor
which gives rise to considerable guess-
ing on the part of spectators as to what
makes it work., By using various sizes
of lamps to control the current passed
through the solenoid, the power of the
impulses can be governed. For fast
strokes a short pendulum is used but
for slow and easy motion a long pendu-
lum is best. Three types of window dis-
play movements are shown at the top of
this page. In most cases where the sole-
noid itself is not the display, it and the
connecting parts to the display can be
concealed,
A word as to how the thing works: a
coil of wire through which an electric
current passes has a magnetic field

JULY, 1941

o

For swinging movement, you can attach
a moving hand to the tip of tho pen-

Or, you con substitute some-

thing else like the heod of a figure or
a disk that oppears to roll

TOROD
S I
COUBLE
SPRINGS

Lo [A-"-'_u-hm G
' |
|
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5 The solenoid coil, which weights the pen-
dulum, is energized for a brief momant
as it approoches the curved iron rod.
The strength of the impulse is controlled

2% by varying the size of the lamp, which
flashes at the same time that the solencid
i = is energized
i ]
i -
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around it, which tends to pull an iron core
into the coil, or in case the core is fixed, as
is the case with this pendulum solenoid,
the coil of wire will swing over the iron
core. With the solencid pendulum, an
electric impulse is sent through the coil
just ag it approaches the curved iron rod
which serves as the core, providing the
necessary “push" to overcome the slight
loss of momentum when the pendulum
swings in the opposite direction. To apply
the electric impulse just at the right time,
a contact on the pendulum brushes against
a contact on a spring arm located in its
path. See Figs. 2 and 4. Obviously no im-
pulse must be gent through the coil on its
return stroke, This is accomplished by
providing a nonconductive contact on one
side of the spring arm. The lamp flashes
while current is passing through the coil.
After building the framework rigidly,
the coil, which also serves to weight the
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pendulum, is wound on a spool made by
soldering two brass disks on a 12-in. brass
tube., See Fig, 5. Use a full ¥ 1b. of No. 24
magnet wire, which will produce about
eleven layers. Before winding, insulate
the tube with tape and after each layer has
been wound wrap a piece of wax paper
over it before continuing. The flanges of
the spool are fastened to a brass or Bake-
lite crosspiece, which in turn is attached
to the end of the pendulum. The shaft on
which the pendulum swings must be an
accurate fit so that there will be very little
side play of the pendulum, and so the coil
will line up perfectly with the curved iron
rod. The curvature of the rod is the same
as the arc described by the coil at its cen-
ter. Careful adjustments must be made to
prevent the coil from rubbing on the rod,
which is clamped between two blocks by
means of screws and wingnuts, A piece of
heavy sponge rubber absorbs impact

POPULAER MECHANICS



and prevents breakage of parts if the pen-
dulum swings too far. The contacts should
be silver although copper will work. The
spring arm, which holds one contact, is
held by a coil spring which permits nec-
essary flexibility. The position of the con-
tacts for correct timing must be accurate
to get an impulse of maximum strength.
To make the adjustment, glip the arm be-
tween the coils of the spring. Then, after
wiring according to Fig. 3, the current is
turned on and the arm is moved back and
forth on the spring until the critical point
is found, after which the arm is securely
tied to the spring in this position. You will
note from one of the details how the silver
contact is located on one side of the arm
and the nonconductive contact on the oth-
er, The power take-off is from the tip of
the pendulum and the pull is guite strong
owing to the leverage of the pendulum.

Adjustable Hanger for Inspecting
Garments in Cleaning Shop

To hold dresses and other light garments
suspended at warious heights over his
bench for repairs and inspection, one dry
cleaner uses a window-shade roller and a
length of cord. The roller is attached to a
wall. The cord passes through a serew eye
in the ceiling and is then wrapped around
the roller, the other end being tied to a
ring in which the hanger is hooked.

JULY, 1941

Mechanic Makes Sidewalk Sign
From Old Lawn Mowers

One mechanic who sharpened lawn
mowers made a sidewalk sign appropriate
for his business from parts of old mowers,
Two handles provided the supports, and
an old eutting reel or blade served as a
cross member at the top. The lower ends
of the handles were bent at right angles

and were screwed to bases. Rectangular

pieces of sheet metal nailed between the

handles carried the advertising message.
—Irving Salzer, Baldwin, L. I,

Depth Gauge on Disk Harrow
To Prevent Cutting Roots

In order to set his disk harrow so that it
would turn the soil sufficiently to do a
good job of tilling, yet not penetrate the
ground far enough to injure tree and vine
roots, one farmer fitted it with depth
gauges. These consisted of strips of old
automaobile tire wound around the harrow
axles as shown in the photograph, The tire
strips were held in place by clamps made
from barrel hoops.

—Joe Martin, Paw Paw, Mich.
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Comb of Safety Razor on Level
Scrapes Top of Form

SAFETY-RAZCR

COMB GUARD

In checking concrete forms with a level,
one workman employs a safety-razor comb
on the end of his level to serape off dried
concrete from the form hoard to assure
accuracy of the reading. The scraper is
always at hand when it is needed, and does
not interfere in any way with the regular
use of the level.

Inexpensive Punch-and-Die Set
For the Sheet-Metal Worker

Workmen in a small sheet-metal shop
where tools are necessarily limited, will
find this punch set handy. It consists of
three punches and a steel block having

three rows of holes in it, each row consist-
ing of three holes of different diameters.
The first row is for making countersunk
holes in sheet metal, and the second row is
for making vent holes, or holes that are to
be plugged, while the third row is for
piercing the metal to give a couple of extra
threads when sheet-metal screws are used,
or when the holes are to be tapped for ma-
chine screws.

—Michael F. Wolf, Minneapolis, Minn.

Test Samples of Sacked Grain
Taken With Qilcan Spout

One merchant
who purchased
grain from local
producers and
found it necessary
to take samples
from each sack for
testing, removed
the samples with-
out opening the
sacks. This was
done with an oil-
can spout having a e .
hele cut in one i d
side near the cen- i =
ter. When the S a&
spout was pushed through the sack, enough
grain for a test ran into the hole of the
spout, which was then withdrawn.

|
SPOUT INSERTED ¥
IMTD GRAIM SACH

I

Sandpaper Removes Bits of Ink
From Rollers of Printing Press

Instead of risking damage to the rollers
of a printing press by using a knife or
spatula to remove
bits of ink or
pieces of paper,
fold a strip of fine
sandpaper over
the end of a piece
of flat wood and
fasten it in place
with a rubber
band., Then use it
as shown in the
drawing. The
rough surface of
the paper will pick
up the smallest bits without injury to the
roller and may even be used when the
press is in motion.
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has electric blower

SSEMBLED entirely from discarded
materials, this forge consists essen-
tially of an old vacuum-cleaner motor and
blower, and a cast-iron sink. The dimen-
sions given may be altered to suit the
material at hand. The air blast from the
blower is divided, half of the air being di-
verted up the stack to keep the shop clear
of smoke, the Y-fitting for this purpose
having been taken from a Ford V-8 ex-
haust pipe. The mIginaI strainer in the
sink serves as the tuyere iron, and a 1%2-in.
street elbow conneects the sink with the
draft pipe. The cast iron ring that origi-
nally held the lead pipe to the sink outlet
can be used to hold the street elbow if it
is enlarged slightly. By using wingnuts on
the bolts, it is an easy matter to remove
the elbow for cleaning out ashes and cin-
ders. A piece of flexible tubing run up the
hood from the Y-connection and strapped
to it completes this part of the job., The
hood itself is made from a single
piece of sheet metal. The addition
of brackets and a “douse” tank

CAST-IROH
(smm m"x.m"

FLEX.=
STEEL
HEATER

completes the forge. The switch TRE

for controlling the motor is pro- ARG B
tected with a sheet-metal cover ENLARGED
and gives three speeds. It is a “—ﬁq._fLIDHTLY
good idea to line the inside of the s WING E;THE“
sink with fire clay or some other WUTS b oW
refractory material. ii,. o

i
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g .. I % DBLOWER FROM V-8 FORD
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Tab: arsund the smoke apening of the hood
are drilled for screws to attach a ring and
collar azsembly, which take: & smokepipe
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Simple Beam Compass to Scribe
: Extra Large Circles

i e

. THUMBSCREW

o

Needing a beam compass for laying out
boat frames, I made a couple of fittings so
that a steel tape could be used for the pur-
pose. The fittings are made of steel, and
can be adjusted quickly to scribe accurate-
ly a circle of almost any desired radius.

—George A. Wilkinson, Mystic, Conn.

Shaped Blocks Hold Work in Vise
While Planing Edge at Angle

When the edge of a board or block must
be planed at an angle, a couple of trian-
gular blocks to fit between the jaws of your
vise and grip the work at the desired angle

HARDWOOD
TRIANGULAR BLOCKS—
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will facilitate the work. A couple of dowel
pins in each vise jaw to fit in holes in the
bloeks will hold them in place while open-
ing or closing the vise.

Milk Cans Set Along the Roadside
Cooled by Evaporating Water

Cans of milk or
cream left at a
roadside for col-
lection by a dairy
truck, can be kept
cool by setting the
cans in tubs of
water and slipping
wet burlap sacks
over them, The
sacks act as wicks
in the water, which is evaporated from the
burlap to cool the cans.

Folding Brackets for Heavy Work

Here is a handy
bracket for use in
driveways, barns
or implement
sheds where it is
necessary to pro-
vide temporary
storage of heavy
objects off the
floor. The brack-
ets are made of 2
by 4-in. stock, and
consist of two
parts, which are fastened to the walls with
heavy hinges, as indicated.

‘Ear’ Keeps Washer From Turning

On certain types
of machinery
where slow-speed
chain or belt idlers
are held in place
on stub shafts with
flat washers and
cotter pins, the
washer can be
prevented from
turning with the
idler and wearing the eotter pin by simply
forming an ear on the.washer and bending
it outward as indicated. In this position
the ear rests against the cotter key.

CHAIN OR
FLAT=BELT
1} I_E_E: PULLEY

CUT AND
BENT OUT:
WhRD

COTTER PIN
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Tool-Mounting Board With a Colonial Touch

The home owner who has his 9

home built or furnished in Colo-
nial styvle can even continue the
same touch right into his work-
shop by building this tool-mount-
ing board. It is simply a panel of
H=-in, plywood, or rigid compo-
sition board of the same thickness.
The molding is standard and can
be purchased for a few cents per
foot from any lumber dealer, It is
attached with small wood screws
driven through from the back.
The urn, centered in a typical “broken
arch,” can be whittled from soft pine, or it
can be made as a split turning if a lathe is
at hand. For finishing, the panel was given
two coats of boiled linseed oil, the mold-
ings were enameled a medium brown and
the areas flanking the urn were enameled a

MITERED

CORNERS

METHOD £

darker brown. The
urn is white. Tools
can be mounted by
groups. Marking and measuring devices,
hammers, edge tools, etc., were placed to-
gether. The small sketch also shows a nov-
el way of mounting wooden-handled tools.

PLAME RACHK

Rubber Cement on Draftsman’s Drawing Board Holds Paper Securely

Instead of using thumbiacks for holding
the drawing paper in place on the boards,
draftsmen in one large office cover the
boards with rubber cement. It is thinned
somewhat before applying to allow smooth
spreading. When dry, it is just tacky

JULY, 1941

enough to hold the paper firmly in place,
and much time iz saved due to not having
to insert tacks before going to work on a
drafting job. Besides, when erasing, the
paper is held firmly over its entire surface
and there is no tendency to pull away.
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Metal Trough at End of Counter
Aids in Dispensing Screen Wire

CUT IN HALF
FLAT-1RON BRACES

Hardware merchants and others who sell
screen wire will find that a trough at the
end of a counter enables them to measure
off screen wire with ease. The trough con-
sists of a length of stovepipe, cut along one
side as indicated. In use, the roll of wire
iz laid in the trough, after which the re-
quired length of wire can be unrolled on
the counter, the trough keeping the roll in
place—Richard K. Wahler, Waupun, Wis.

Combination Drill and Auger Bit
To Counterbore Holes

When working
on a job where a
number of screws
are to be driven
into counterbored
holes and plugged,
a combination drill
and auger bit of
the type shown
will save you con-
siderable time.
With this tool, the
pilot hole for the
screw can be
drilled and counterbored at the same time.
The tool consists of an auger bit of the
proper size which has the screw point filed
off and a hele drilled into the end to take
a small drill bit. The bit of course, is bro-
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rive at the same

ken off so that it projects from the auger
end a distance equal to the desired depth
of screw holes to be drilled.

—Paul G. Lackey, Washington, D. C.

Multiple Shoe Scraper for Use
At Public-Building Entrances

Placed at the
entrance of a
school building,
hall or club where
several people ar-

time, a couple of
these scrapers will
enable them to
clean their shoes
without waiting.
They are especially suitable at school-
houses as they do not have exposed sharp
edges on which children are likely to fall
and injure themselves,

BOTTOM, 26-GA. SHEET META

Handy Rack Stores Lathe Bits

In addition to
providing an or-
derly place to
keep lathe cutter
bits, this rack has
a handy arrange-
ment for remowval
of the hits. It is
made from a sin-
gle block of woaod,
which iz slotted
and drilled as in-
dicated so that
merely pressing on the end of a bit raises
it for quick removal. A cleat may be nailed
on the bottom to raise the back edge of the
rack, if desired.

CUTTER___ .

You Can Get Plenty of Leverage
With This Cotter-Key Puller

Difficult cotter
keys can be re-
moved easily with
this puller. It is
made of flat iron,
bent as indicated
and fitted with a
bolt having a hook
on one end to slip
in the eye of a key.

FPOPULARE MECHANICS



WELDER'S DRILL 2~ GRINDER

By F. Gage

PERATING on cur-
rent produced by a
welding generator, this
grinder and drill, Figs. 1
and 2, will be helpful to
ovwmners of motor-driven
electric welding outfits
who take them to farm
fields and other places
where electric current is
unavailable, The only
expenditure is the cost
of a drill chuck, a grind-
ing wheel and a couple
of old auto starters. The
drill and grinder shown
here were made from model-T Ford start-
ing motors, which are rugged and do not
burn out easily. They can be operated safe-
ly on any d.e. welding generator having an
open voltage range from 0 to 40 wvolts
When using the drill or grinder, be sure to
run the generator at idling speed
of the motor that drives it so that
voltage delivered will be low., A
little experimenting will enable
you to determine at what speed
the generator is producing the
voltage most suitable to operate
the tools.

After obtaining the starting
motor, take it apart and clean it
thoroughly, washing the parts
with gasoline if necessary, Then
inspect the bearings, and replace
them if they are worn. If de-
sired, you can substitute ball
bearings for the bronze ones al-
ready in the meotor. Also, check the
brushes and replace them if they are worn
down. If the commutator is worn, turn it
down in a lathe, and undercut the mieca, or
else replace the armature with one on
which the commutator iz in good condi-
tion. Now, before reassembling the motor,
cut off the end plate and armature shaft as
indicated in Fig. 3. Be sure that the arma-
ture shaft is straight and true. Then
thread the end of the shaft to take a drill
chuck, As these motors rotate in the op-
posite direction of a drill, they must be
reversed. This is done as in Figs. 5 to 8
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inclusive. The end cover is given one
guarter turn to the left as you face the
closed end of the cover. In this way, the
cover is turned so that the screw holes are
moved to line up with the next holes in the
housing. This makes it necessary to cut a

155



brackets to which they were connect-
ed, and then resolder them. In ex-
amining the brush brackets, you will
notice that two of them are insulated
with fiber strips from the copper ring
on which they are mounted, The
leads are connected to these brack-
ets. Before replacing the cover, drill
a small hole in the end so that the
bearing can be lubricated frequently.
A little felt placed inside the cap in
front of the hole will help distribute
oil to the bearing. This com-

ORiGINAL
NOTCH

s

v~ HEW NOTCH

i I CUT INENDCAP

pletes changes in the motor.
Next, comes a pair of han-
dles. These are pipe nipples
which are screwed into sock-
ets arc welded to opposite
sides of the motor housing.
The original sockets were
made by sawing a pipe cou-
pling in half, Be very careful
in doing this welding job to
see that the motor housing is
not heated enough to damage
the insulation of the coil wires

LEAD FROM COIL INSULATED

BRUSHES

new notch in the cover to straddle the ter-
minal that projeets from the housing. You
can do this easily with a file or hacksaw.
After the cover has been shifted, you will
find that one of the coil lead wires is too
short to connect to its brush bracket. You
can lengthen it with a short piece of wire,
of course, but a neater and better way to
do the job is to unsolder the leads where
they are connected to the field coils, and
shift them as shown in Figs. T and 8, until
both will reach the two insulated brush
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inside. One of the handles is
fitted with a switch made asin
Fig. 4, using heavy copper con-
tacts, This gives instant con-
trol of the drill as the switch
really becomes part of the han-
dle and must be gripped to
keep it closed. If the motor is
to be used as a grinder, the
treatment is the same except
that the armature shaft is
threaded for nuts to clamp on
a grinding wheel, and the han-
dles are shaped from flat iron to provide
grips suitable for manipulating a grinder.

Rubber-Hose Wiper for Art Brush

To clean letter-
ing brushes
guickly and, at the
zame time, draw
them to the de-
sired chisel point,
one s5ign writer
uses a short piece
of rubber hose.
This is cut at an
angle at one end
and notched to shape the brush, while the
other end is slotted to slip over the edge
of the water glass.

POPULAR MECHANICS



After repairing an armature, it should
be tested for balance to eliminate vibra-
tion. To test the armature, you ean use a
pair of removable, knife-edge ways on the
repair rack. For auto armatures and those
usually found in the average shop, ways
formed from %42-in. sheet steel will do.
You will require one piece for a knife
edge, one piece for a horizontal guide and

Simple Method of Checking

If you want to determine the amount of
wear in a motorcycle or bicycle drive
chain, a fairly accurate job can be done by
using a board set at an incline as shown.
Cleats are nailed along one side and across
one end. The chain is laid on the board so
that it rests against the side cleat with the
end against the bottom one. The end posi-
tion of the chain is marked on the board.
Then the chain is pulled up to take up all
of the slack, and the end position marked
on the board again. The distance between
the two marks is equal to the amount of
wear in the chain.

—Ivan J. Streeten, Detroit, Mich.

{[It's best not to follow too closely behind
a truck having dual rear wheels because a
stone or other object may have become
wedged between the tires and will be
thrown out by centrifugal force, damaging
your radiator, or breaking a headlamp or
the windshield.
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RACGK MUST BE
SPERFECTLY LEVEL

two pieces for vertical guides at each end
of the rack. Mount the horizontal guides
carefully, being sure that their top edges
are exactly horizontal with the base. Short
dowels sunk into the corners of the rack
will prevent the armature from rolling off
the ways. A small level mounted across
the base of the rack will show when it is
set on the bench top in a level position.

Wear in Motorcycle Chain
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Sandbag Protects Tire From Heat
While Welding Fender

AN

One mechanic who frequently had small
breaks in fenders to weld used a sandbag
like the one shown to protect the tire from
heat of the torch. This saved time as it was
unnecessary to remove the wheel to do a
couple of minutes work on the fender. The
bag was made of heavy canvas sewed to
form a number of pockets as shown in the
detail.

—G. Rickard, Frederickton, N. B., Can.

Tool Removes Cotter Keys Easily
In Places Hard to Reach

Auto mechanics
will find this cot-
ter-key remover a
time saver, espe-
cially when work-
ing on jobs where
restricted space
causes as much
time to be con-
sumed in remov-
ing the cotter key
with ordinary
tools as it takes to
make the repair or adjustment. The tool is
made from a length of small rod, which is
tapered at one end and bent to form a
hook, A 4-in, length of steel shafting is
drilled lengthwise to slide on the rod and
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serve as a hammer in pulling the key. A
large washer peened on the end of the
puller serves as a striking surface for the
hammer,

—Wm. C. Acker, San Francisco, Calif.

Valve-Grinding Compound Kept
Close on Motor Block

When grinding .
valves of a motor, |
one mechanic
keeps the valve-
grinding com-
pound eclose at
hand on the motor
block by using a
punch and a eou- [ ]
ple of rubber ||&ll PRz ==
bands. The punch 'll'. [ [
is inserted into i

one of the water R
openings and the *
grinding compound can is fastened to it
with the rubber bands as shown,

WAIVE - GRIMDING

Linoleum on Floor of Car Trunk
To Slide Luggage in Easily

Salesmen and others who have to remove
luggage cases from the trunks of their cars
several times daily will find that heavy
cases can be moved in the trunk easily if
the floor is covered with linoleum. This is
cemented in place, and if kept well waxed,
will provide a slick surface on which to
slide heavy cases.

POPULAR MECHANICS



Getting the Most From a Glove Compartment

AV AMLARY s
m--m-uun |

"l -!t [

LABEL

It's a simple maiter to convert a glove
compartment from the usual eatchall to
provide maximum storage space suitable
to your particular needs. For example, the
inmer surface of the door can be put to
good use by mounting small calendar
sheets on it to serve as memo for lubrica-
tion and repair data. Or, you ecan mount
pieces of cardboard having elastic bands
attached to them, on the door for storing
gloves. By using small clips on the card-
board, you can provide a convenient stor-
age space for a comb, pencil, nail file, ete.

PART ITIDN

PLYWOOD F|'

Another idea is to partition the compart-
ment to hold paper napkins, handkerchiefs,
ete. And, you can make the partition suit-
able to file literature or correspondence
used in your daily business.

Red Signals on Bumpers Aid Wnrker in Parkmg Lnt

Ta distinguish between cars that were 1o
be parked for long and short periods and
as an aid in locating the cars in a parking
lot, one worker made up a number of red
signals that could be slipped over bumpers
of the cars. Cars that were to remain in
the lot for several hours each carried one
of the signals. Thus any worker in the lot
knew these cars and parked them at the
rear of the lines of cars, leaving the space
at the fronts of the lines for cars that were
only to remain for a short time. A spring-
type clothespin screwed to the signal
standard permits clamping it to a bumper,
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Glare Shields Protect Your Eyes
On Bright Days

DARM=GREEN. CELLULOID _'::THIP?

ADDED MATERIAL canpacianp

Here are a few ideas that will help elim-
inate glare that tires the eyes on bright
sunny days. A strip of colored celluloid
along the lower edge of the windshield will
keep glare from the car hood out of the
eyes. Also, a strip of celluloid placed be-
tween the sun visors as indicated will pre-
vent glare from the sun from entering at
this point. If vou are one of the motorists

that finds your visor either too narrow or
too short, a sleeve like the one shown in
the lower detail will help. The sleeve con-
sists of thin cardboard folded and sewed to
slip over the visor. It is covered with cloth
to match the interior of your car,

Wedge Aids in Removing Tire
From Large Truck Rim

The next time
vou have a heavy
truck tire that
seems almost im-
possible to loosen
from the rim, try
using a wooden
wedge., Place the
rim and tire on a
large wooden block or other suitable sup-
port that is small enough to permit the tire
to slip down over it. Then drive the wedge
between the bead of the tire and the rim
as shown. Thizs will loozen the tire and
stretch it slightly so that it can be forced
over the rim flange without damaging it
in any way.

—Thomas L. Mino, Cincinnati, Ohio,

WOOD BLOCK

HOME AND GARDEN
=Concrels Garden Furndiure
=—{inrden Woedwerk
—Bird Houses
—Exira Rooms in Attic
=—Hasemenl Playreoms
—Cultlng Fuel Cosl
—Hackyard Gardening
—Hanging Wallpaper
=Growing Miracle Planis
—Farm and Garden Tractors
—Auto Kinks

—Taxidermy

FHOTOGRAFHY
=Making an Enlarger
=Building Printer and Dryer

200 East Ontaria Strest

40 WAYS TO TURN SPARE TIME INTO MONEY

Do you want to make or save meney by doing end making things for yourself or for others? It's easy

with the practical information placed ot your commaond by Popular Mechanics editors in these little

service bulletins, Each one is bosed on successful experience, and is written in easy-to-understand and

nontechnical language. Piclures ond diogroms grophically show every step in construction projects.
You cannot go wrong following these simple directions.

THE LITTLE LIBRARY OF USEFUL INFORMATION
FROFIT OFPORTUNITIES

=Home Work for Money
~Trapping Small Animals

=—Electraplating

=—Treasars Finders

=—Log Cabins and Tourist Collages
=—Food Formulss

={leaning Formulas

—{sametie Formolas

=—Training Dogs

—Weaving on Hand Loom

BUILDING BDATS
=16-1t. Canoe
—ld-fi. Datboard Runaboul
=—14-ft, Sailing Dinghy

Single booklets 23 cents each. Any five booklets for $1.00

POPULAR MECHANICS PRESS

Dept. 281

WOODWORKING
—Eunild Your Own Power Tools
—Practieal Wood Turning
=—PFlain and Novelly Wood Fin-
ishing

METAL WORKING
==Heldering and Brazing
—Meial Plaling and Coloring
—Metal Crafi
—Small Castings
—Homemada Aro Welders

HOBBIES AND CRAFTWORK
=How (o Build a Telescopa
=Magic for Everrbody
—Railding Midget Car

Chicage, Illinois
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miniature
camerdad

On your own home If you own a Kodak Bantam /4.5 or o
35-mm. camera, you can make color
3 : “stills"” with Kedachrome Film, at sur-
full-color “stills” —with prisingly low cost. The initial cost is the
KODACHROME —at whole cost—your finished transparencies,
in slides all ready to project, are paid for
when you buy your film. Ask your dealer
bﬂli&\l’ﬂ pnssihla . « « Eostman Kodak Co., Rochester, N. Y.

screen—gorgeous

lower cost than you'd

These Kodaks make full-color KODACHROME “stills”
as well as pictures in black-and-white

$14.50 KODAK 35 /5.6 £29.50 KODAK BANTAM £/4.5

FOR PROJECTIOM
Compaet, Smart. Precision eonstrooe- Small precision mininture, Fits the Kaulaslide Projector Model 1—small,
thon. Kodak 35 f/4.5—=824.50. Kodak palm of your hand. Fast, versatile, eflicient, dependable. Complete with
35//3.5—5833.50; Range Finder, §47 50, EABY -lu-DpeTate, lens, lamp, and 11 }g-ft. cord —§18.50.

KODACHROME FILM Eastman's film for gorgeous full-color “stills”
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FLUID DRIVE...

A STATEMENT BY
CHRYSLER CORPORATION

Gasoline and Diesel engines are mak-
ing history. The very defense strength
of nations is now measured in motor
power. Combat plane, bomber, subma-
rine, torpedo boat, oceanic freighter
—tank, truck and military car—all
are motor driven.

And in this vast field of mobile horse-
power, Fluid Drive has revolutionized
all previous conceptions of harness-
ing internal combustion engines. This
new development of a time-tested
basic principle provides smooth, vi-
brationless power transmission,

An Ajld To Deiense

New applications of Fluid Drive
are expanding its usefulness. It is
indispensable wherever the flow of
power calls for flexibility, instantane-
ous absorption of terrific impulses,
peak engine torque and an absence
of wibration., Where split-second tim-
ing is demanded, the Fluid Drive
principle answers a vital need. A tiny

Fluid Drive unit controls the speed
of airplane superchargers—giving
motors a regulated air supply at high
altitudes and preventing disastrous
vibration.

In submarines, Fluid Drive permits
multiple Diesel Engine hook-ups—
cushions volcanic power explosions
—even disconnects the engines from
propellers in three seconds—a neces-
sity when submerging. Power-shovels
now use it to absorb the shock of im-
pact and prevent engine stall. It is
solving countless other industrial and
utility power problems.

Exclusive of automobiles, the Fluid
Drive principle transmits over four
million horsepower throughour the
world today—energy equal to the
combined installed capacity of Boulder
and Couleec Dams. Already, Fluid
Dirive is transmitting well over thirty
million horsepower in the motor cars
produced by Chrysler Corporation.

POPULAR MECHANICS



A Basie Prineciple

Fluid Drive has taken its place as a
basic principle of power transmission
—along with the lever, the inclined
plane, steam, electricity and hydrau-
lics. Its principle is an established law
of physics—kinetic energy—which is
force through motion. Engine power
is transmitted through spinning oil.
There is no metal to metal contact
between motor and drive shaft.

For 25 years, automotive engineers
have sought a means of providing ac-
celeration without the bother of gear
shifting—to cushion ever-increasing
horsepower with the smoothness of
steam and the quiet of electricity.
Fluid Drive is the final key to this
accomplishment. Afrer years of re-
search by Chrysler Corporation engi-
neers, Fluid Drive was introduced in
1938 on the Chrysler Custom Imper-
ials—irt since has been made available
on all 1941 Dodge, De Soto and
Chrysler models.

A new ease of car control—of distinct
advantage under present-day traffic

conditions-——is provided by Fluid
Drive. The motorist can stop, start
again, speed up, slow down—drive all
day without the continual effort of
gear-shifting. Acceleration is smooth,
vibrationless!

A Major Achievement

Fluid Drive adds new safety. The
danger of engine stall is practically
eliminated! On slippery, icy pave-
ments Fluid Drive gives the car a more
sure-footed action. Traction is ob-
tained by the cushioned flow of power
to rear wheels. Yer, with all these im-
portant advantages the motorist has
nothing new to learn about driving.

Over 300,000 owners of Dodge,
DeSoto and Chrysler cars are enjoying
the benefits of Fluid Drive. Like
Hydraulic Brakes and Floating Power
—two other Chrysler Corporation
achievements—Fluid Drive is a major,
permanent contribution to motoring
comfort and safety. It creates a new
high standard of automobile perform-
ance and value. It is truly a modern
miracle of motor power transmission!

PRODUCTS OF CHRYSLER CORPORATION

ABMY TANKS = ANTI-AIRCHRAFT GUNS + AIRCRAFT PARTS « ARMY YEHICLES * PLYMOUTH, MY DGE,
DE SOTO AND CHRYSLER CARS ¢ DMODGE TRUCKS = MARINE AND INDUSTRIAL ENGINES =
IMESEL ENCINES = QOILITE BEARINGS « AIRTEMP HEATING AND AIR-CONDITIONING EQUIPMENT

YOU GET THE GOOD THINGS FIRST FROM CHRYSLER CORFPFORATION
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Just Relax

(Continued from poge 95)

who 1s shot from a cannon lands in his net.
None of them hits spread-eagled. Each
lands with a roll. Even a person hurled
from a car in a 60 mile per hour collision
is fairly safe as long as there is no solid
object in his way. His speed rolls him over
and over along the ground, burning off
some skin, but probably not breaking any
bones unless he crashes into something.”
Perry takes no chances on being hurt if
he is asked to crash an automobile into an-
other at high speed and have his car turn
over and catch fire. He wires the doors
closed and installs a springy steering wheel
that will give if his body hits it. He drains
the acid out of the battery, puts only a pint
of gas in the tank, leaves the gas tank cap
off, and straps himself in with a safety belt.
An instant before the crash he flips off the
ignition switch. He turns the car over by
releasing the front end of a metal bar at-
tached to one side of the frame. The rod
digs into the ground and turns the car over
neatly. When the collision occurs, fire
starts automatically in a pile of gasoline-
soaked rags hidden in the car. Contact
with the other car completes a cireuit that
sets off a spark in the rags. Instead of a
-fire extinguisher to use in emergeney,
Perry carries a big cloth furniture pad,
soaked with water, on the seat beside him.

With all these precautions he is perfect-
ly safe if the crash goes according to sched-
ule, and even if the unexpected happens he
won't be badly hurt. He recalls the time
when another stunt man and he were
asked to drive a roadster at high speed off
the side of a hill. Instead of staying on its
four wheels as it went downhill, the car
shot out into space, lit on its radiator, and
rolled end over end. Neither man was hurt
because their safety belts held them tightly
in place. When the picture of the crash was
run off at slow speed the stunt men saw
that Perry’s passenger opened the door on
his side while the car was in the air,
reached for his safety belt catch, and then
decided that it was safer to stay with the
car. He slammed the door shut again. It
was all done in a couple of seconds, show-
ing how fast a stunt man must think.

A good stunt man keeps his mind some
six feet in front of him, so to speak, and
this helps him do the right thing at the
right time. And he has to be smart. Take
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the time Perry had the job of jumping
from the top of a 110-foot ocean cliff down
into the surf. There was only four feet of
water below him except when a big break-
er was rolling in. If Perry could land in a
breaker he would be able to make a shal-
low dive; otherwise four feet of water
wouldn’t help much. He took the risk out
of the stunt by tossing a rock off the cliff
and timing its fall. Then he knew just how
much head start he had to give himself to
hit the water as a breaker arrived.

It took brains to figure out a safe way to
perform another act that had already
maimed one stunt man. The picture called
for an automobile collision at the edge of
a cliff and one car was to hurtle off into
space, the driver saving himself at the last
second by reaching up and catching the
limb of a sturdy tree that was Erowing out
over the brink of the fall.

Perry had the stunt reduced to a mathe-
matical basis, he thought, but he missed
one important detail. “Everything went off
like clockwork,” he recalls: “I crashed into
the other car and skidded off the cliff. I
had removed the cushion from the driver’s
seat of the roadster and was kneeling be-
hind the wheel so when the ear shot past
the tree it was easy for me to reach up and
grab the limb and hang on. I dangled there
while the car wrecked itself below and
then I remembered what I had forgotten.
There was no escape from the tree and I
had to hang on until the crew could get a
rope out to me and I could use it to get
back to solid ground.”

String Cutter From Bottle Opener

If a bottle open-
er of the type

3 shown is sharp-
ol ened at the point

/ indicated, it makes
a good string cut-
ter. The sharpened
edge being of a
circular shape, it
is easy to slip un-
der a tight string
on a package, and
almost its entire circumference is protected
or shielded by surrounding metal.
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QUALITY TOOLS
AND EQUIPMENT

TIME-AND-MONEY-SAVING AUTOMOTIVE TOOLS

GANG GAUGE SET

for Motor Testing

A handy testing unit
for diagnosing mo-
tor troubles. Saves
time wasted tearing
down motors to ob-
tain the same infor-
' mation. Tests oil
pressure and indi-
vidual cylinder com-
pression. Tests vac-
uum on fuel pump
intake and pres-
sure on output side.
Gives vacuum read-
ing for carburetor
adjustment. Diag-
noses valve troubles,
spark advance and
ignition deficiency. Price complete, 214.50%,
Hardwood Carrying Case extra, $2.50%,

VALVE REFACING MACHINE

More than 12,000 in use. F:nﬂt materials and
wcrkmanshlp Handles valves 34" to 314" heads,
Yu" to 55" stems. Special ]aml::s Chuck accu-
rate to 001", Price, including Micrometer Depth
Gauge and Butting-Of Attachment for Ford

valves (illustrated), §92.50%,

ARBOR PRESSES

b ERW Bench Type
Arbor Presses are
built in three sizes to
COVEr EVEry reguire-
ment. Much better
than vise and sledge
hal:nmer I.'I'.I.L"d'.lﬂd.! or
make-shift devices
which are slow and
costly. Every pressing
operation requiring
three tons or less can
be done better and
faster on a KRW
Press. Use coupon for

literature.

FORD MARINE CONVERSIONS

It is easy to
build YOUr own
Marine Power
Plant with
EKREW Conver-
:ﬂi.ﬂ!.'l. Parta E.I'.I&
a Ford Engine.
Mo special tools
required. We
supply com-
plete instruc-
tions. KRW
Parts for Ford
Model A (illustrated) $28.50%. KRW Parts
for converting Ford V-8, including Paragon
Reverse Gear, §195.00%,

*Prices F.O.B. Arcade, N. Y. Slightly higher west of Rockies.

MAIL THIS COUPON)p

r----———----—-—-

lP‘lul:-L send information on items checked: —

Gang Gaoge Set [

Valve Refacing Machine []
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SANI-FLUSH CLEANS 0OUT
RADIATORS TO0O!

Thi
ks Sunburn 4

Remember Sunburn is a real burn and
should be treated at once. For guick
reliclfapply O1L~0-S0L { formaerly Oil-
of-Balt) . I tsoothes, coolz and comforts,
Used by thousands, This effective in-
hibitory antiseptic iz also valuable in
treating non-venomous insect hites
and minor injuries=—ecuts, seratehes,
bruises, Stimulates healing—ocombats
infection, Only H0¢ at your drugilat':s.
Alust satisfy yvou ur_&'uur money back,
Gt Mosse's OIL-0-50L today.

Carrying the Torch for Industry

(Continued from page 75

coastal waters. The frame of a 200-inch
telescope was welded. Station KDKA in
Pittsburgh was given an electric arc-weld-
ed antenna 718 feet high. Germany built
an all-welded 10,000-ton pocket battleship.

Itemns like this attracted public attention
from time to time, but it was not until the
present industrial emergency came that
the nation began to realize that the strong
right arm of production held a torch.

Today, warships are very largely weld-
ing jobs, as are merchant hulls and entire
barges and tugs. In fact, practically all of
the vessels under 300 feet in length now in
production in the United States are weld-
ed. There is a saving in weight, time and
cost up to 15 percent, according to welding
authorities, depending upon conditions,

The same is true of stationary and ma-
rine boilers and tanks used in oil refineries
and chemical plants, as well as those used
for water and other liquid storage.

Spot welding of airplane parts, such as
wings and fuselages and gas welding of
high-tensile plane tubings is common, yet
it is a comparatively recent development,

Tanks, gun mounts, recoil mechanisms,
anti-aireraft gun carriages, gasoline and
oil trucks, tractor parts, railroad freight
and passenger cars, electric locomotives,
automobile frames, giant shovels, hoists
and derricks, refrigerators, and even artic-
ulated, streamline trains form just a short,
suggestive list of familiar products of the
welding arc and blowpipe,

Among the more novel applications is
the welding of entire bridge floors. An-
other is the welding of piles. Preparing the
foundation of a large mid-western factory
building, a foundation company drove 8,600
steel piles into the earth, As each 30-foot
section of the 18-inch square, Y2-inch thick
pipe was driven into the earth, another
section was hoisted into position and are-
welded onto it, until the pipes penetrated
more than 100 feet. Then 12-inch H-beams
108 feet long were driven into them and
conerete was poured,

Increased use of welding has resulted in
improvement and improvement has
brought about increased use, until the ex-
pert welder of the first world war would
find himself a novice today unless he had

{Confinued to poge 168)
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{Continued from page 166}

modernized his technigque. Aside from are
welding with covered electrodes and oxy-
acetylene welding with high-temperature
flame, some of the newer developments
are: spot and line welding in which an
electrical resistance is set up at special
points to bind two sheets of metal together;
atomic hydrogen welding, for high quality
work; thermit welding in which iron oxide
and aluminum are set off with a magne-
sium ribbon creating a flowing liquid al-
loy; brazing, which uses such alloys as
phosphor-copper and silver-copper for fine
jobs on thin metals, and the_union-
electric process which gives remarkable
speed with no flash, glare or smoke.

Mechanized welding is giving efficiency
to line production by the use of semi-auto-
matie controls.

Flame-cutting, used during the first
world war principally to reduce scrap, has
now become a precise art and is rapidly
edging aside shearing and forging. Steel
three feet thick can be flame-cut by blow-
pipes with an accuracy of about 1/1000th
of an inch and this renders possible cutting
of plates prior to fabrication on such jobs
as shipbuilding or tank making.

A novel use is for cutting the teethlike,
interlocking expansion joints used on most
modern bridges., The blowpipe iz also val-
uable in wrinkle-bending of pipe, one side
of which can be softened so the pipe can he
shaped on the spot before being laid. Hard
facing of metals by applving super hard
alloys, such as stellite, flame hardening of a
zmall section of a large piece of metal and
flame cleaning of the surface of castings ig
a modern development. Stack cutting in
which a number of layers of metal can be
sliced through at a time and pattern de-
vices which make the cutting process semi-
automatic are increasing the value of the
oxygen-using blowpipe.

The gouging process removes 8 NArrow
strip of metal from steel plate, forgings and
casting, The deseaming process “washes”
away surface defects from slabs and hil-
lets, The desealing process removes scale
from metal surfaces. The oxygen lance
malces short work of very heavy cuts when
alded by the oxy-acetylene blowpipe.

So the torch of industry, whether it joins
together by welding, or puts asunder, by
Aame-cutting, is becoming a more compli=
cated device as it becomes more refined.

POPULAR MECHANICS
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I Flew Faster Than a Bullet

(Continved from page 53)

lost all sense of gravity:; I was slipping
through the air as slick as a hot knife
through butter.

A glance at the instruments showed that
my almost vertical descent had wound up
the air speed needle on the instrument
panels. It was past 500. Knowing that 40
miles per hour would be added on the pull-
out, I started leveling off, pulling out at
7,500 feet.

Wham! That felt like a kick from a mule,
but it was only the arresting of my speed.
The Airacobra took the pullout without a
tremor, slitting through the sky and show-
ing an indicated air speed of 523 miles per
hour on the instrument panels. My alti-
tude at level was now 5,000 feet.

“Dive completed,” I radiced the ground
station. Returning to base.”

I landed the little silver bullet and
stepped from the cockpit. An examining
physician gave me a minute going over,
just in case, but pronounced me in tip-top
shape except for an exhausfed feeling. No
two ways about it, testing iz a strain on any
pilot. After such dives some pilots develop
a condition comparable to the “bends” that
affect divers working under water.

The Airacobra “"doctors” made their ex-
amination and turned in their report. No
evidence of skin wrinkles or other symp-
toms of strain. Technicians removed the
movie film and ran their calculations on
the airspeed readings, temperature and
pressure indications. Then came the amaz-
ing news that my plane had flown at a fast-
er speed than any ever recorded: 620 miles
per hour, the engineers calculated, allow-
ing for all customary corrections that are
used in figuring speed in this type of test.

Most fast aireraft must be “flown” all the
time; but in such a ship as the P-39 the
pilot is fortunate to have a craft which re-
sponds so easily to his wishes and has so
many safety devices built into its struc-
ture. For instance, if the pilot should ever
have to bail out of an Airacobra he would
find the problem very simple. On both
sides of him are doors similar to those in
an automobile. If he has any doubts about
his ability to open either of the cabin doors
because of the tremendous wind action all
he needs do is pull a latch which knocks the
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door off its hinges and the door automat-
ically falls away from the plane.

This iz most important because the slip-
stream of air around the airplane at high
speeds is almost like a solid brick wall. At
475 m.p.h., for example, the slipstream is
the same consistency as water, and at 500
m.p.h. it is as though you were being pulled
under water at 120 miles an hour. This
problem has given England’s R, A F, some
concern. It is impossible to bail out of
some fighter airplanes unless they are
turned over on their back. In this position
once his cockpit cover has been pushed
back the pilot merely releases his seat belt
and tumhles earthward from his ecockpit,
Because it is not always possible to turn
the plane upside down, particularly during
times of emergency, when bailing out is
required, the door features of the Aira-
cohra are especially appreciated.

All pursuit ships and dive bombers must
be tested to determine terminal welocity,
namely; the speed at which the ship—at
its particular weight—will fall.

When your ship is building up to ter-
minal velocity you are actually falling free
with the craft. No object which is loose in
the cockpit has any weight, in the accepted
sense, because it is falling at about the
same speed as the plane. For example, in
a dive I have seen a fire extinguisher break
loose from its hanger and “float” around
the cockpit until I lifted it out of the air
and tucked it under my leg.

The only thing certain about plane speed
records is their impermanence. For exam-
ple, only a few years ago students of aero-
dynamics helieved a speed of 400 miles per
hour would set up a vibration so destruc-
tive it would whip a plane 1o pieces. But a
plane was built and a test pilot flew it to
demonstrate that theories do not always
stand up.

Today many experts are saying that
when a plane reaches 720 miles per hour,
the speed of sound, the center of lift will
shift forward to the leading edge of the
wing, collapsing that supporting structure.
This theory will be put to actual test soon-
er than we think, because new, faster
planes are now on the drafting boards of
our airplane factories.

[ See index, page 4-A, to find where to buy
articles deseribed in this magazine. Say
you saw it in Popular Mechanics,
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‘John, how qum'tiy you
stapped fbatp;pe Ien' it

“A few centsworth
of SMOOTH-ON did it”

Split pipes need not mean an expensive
plumbing job if you have a can of
Smooth-On No. 1 handy. Leaks in boil-
ers, heaters, tanks and radiators, too, are
quickly sealed with Smooth-On. This
many-purpose iron cement can further
be used to tighten loose shelf brackets,
tool and cutlery handles, and hardware
fixtures all over the house. Get a can
of Smooth-On from your dealer, or if
necessary, from us, without delay, so
yvou will be prepared to take care of
many big and little repair jobs that
would otherwise run into big money.
Sold in 134 oz, T oz, 1-lb. cans and

larger kegs.

SMOOTH-ON
cEHEm 40-Page RE’]’I!‘Lh‘ Handbowok with 170
T dinzg‘umn awnal nim,sh'- imatructions for
Imﬂ- making repairs around the home, on
Y the aute, and in the shop, Contains
many helpful suggestions not pube
o ] lished elsewhere. To obtain your free
+-n~ : r.!tljl,v of this manual, fill in and mail
Mitor Car w Baat the coupon.
Home. Faciory w EMOOTH-ON MG, CO.,
Power Plant 574 Communipaw Ave.,
Dept. 37, Jersey City, N. 1.

Please eend the free Smooth-On

Repair Bouk,

MNpume

."i il TieEs

- '-'!m:urs [RoR

Doit it SMOOTHON
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and Trims Lawns

u in One Simple,
“gé Easy Operation

aml Labor with a

0 -,'ﬁ'
o MGNTAMOWERJ
Tired backs and aching arma just don’t hap-
pen to users of MontaMower., All the drudgery and noise
of lawn mowing is done away with. Mo dead weight to push
and pull. Instead, just T pounds of live mechanism that firat
gathera then cuts the grass closely, smoothly, and to the
correct helght; no matting; no streaking; no elatter: no
rattles. Cuts &8 16" swath through long grass, dandelions,
spike grass and weeds. Cuts right up to walls, fences, trees
of posts; leaves no (Flages to be trimmed by hand. Cutters
are sell-sharpening. Built to last many years. Guaranteed.
Thousands in use. Sold direct from factory. Costs lHttle
‘Write at onee for guarantes information and Uterature,

MONTAMOWER DISTRIBUTING CO.

329 Houseman Bldg. GRAND RAPIDS, MICHIGAN

ONAN ELECTRIC PLANTS
ALTERNATING AND DIRECT CURRENT

Pr Ch v P
"“'““ H |“|'|l||" I"‘III IIIII:'II‘\I
FjcEuin milbies, Motors, All '||||||| A,

Oier 30 STIMCE MAEPELS = E58 fo %0808 Warn
Amy Voltage— '|-|. Fregirmey

ammbrinmissm Ao 6o - I8, 0, Tyrpes
Sanusl, Full Aureme e and Sall-Seaning. 7% up

SEMLETL, MEADRY b GVERATHES

TIHILRANTRG 1% 5K % ALL FARTS
4FF TIHE WKL

Wirine e Compleis Byfais

D. W, ONAN & SONS

150 Mayabatun Auvmie « WENREAPGLLY, MINN

Beautilully pedishisd slaminam peopsl|ars for soaliap
asd veatllaidae, 10% dscount for unpsolistied bledes
Higa 2 Blade 3 Illndu Bpre
Lot um glva yoil iz FLEG J 211' I'|."lﬂ w '-".
Bur jekes in sy 1% 30k o
amantitios o3 4 :|..':|T i.mﬁl ::' :: :‘
your alussisus sy e A_B0 ’I of !q. ot &
eantinm an .50 .50 [l ]

KLOPPENEORG FOUNDRY P.M.10 DAVENPORT, 10WA

KEEP YOUR DOGS FREE FROM WORMS

NEMA .85,

Use Nema Capsules to remove large
roundworms and hookworms.

EFFECTIVE — DEPEMDABLE

Drug Stares Soll
PARKE-DAVIS Products

MAIL COUPON TODAY

Wride Lo Animmal Industiy Dept. Disk N-B3.G
PARKE, DAVIS & CO., DETROIT, MICH.

Send FREE Bochlet Mo, 652
HAME
ADDRESS
CITY e
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All-American Sport
(Centinued from poge 43}

might be well to deseribe briefly how it is
played. Further along there'll be tips from
topnotch players on how to improve your
game, if you are a devotee,

Softball differs from baseball most no-
ticeably in these respects:

1. Basze distances are 60 feet apart in-
stead of 90, speeding up the game greatly,

2. The ball is larger and not quite so
firm, although hard enough to bash in a
perfectly good nose. Boy and girl teams
play with an 1134-inch ball, instead of the
standard one 12 inches in circumference,
In diameter, however, the latter is only
half an inch larger than a baseball.

3. Softball bats are smaller in length
and thickness. They have safety grips of
cork, tape or other adhesive materials to
lessen danger of being flung at the much
closer fieldmen. Only the catcher and first
baseman are allowed webs between the
fingers of their mitts. With a fielder’s
glove, lacing is permitted between thumhb
and forefinger only.

4, Players may be ten in number instead
of nine. The extra man is known as a
“short fielder.”

5. Seven innings are played.

6. Softhall's style of pitching is under-
handed because the box is only 43 feet
from home plate. Even this short distance
away, however, the ball has time to take a
devastating “hook” because of its larger
area in friction with the atmosphere,
Good pitchers get a disconcerting “rize”
effect by letting the ball slide off the palm's
heel, thus imparting backspin similar to
that of a crisp niblick shot in golf,

7. Because of the shortened base lines,
the ball must leave the pitcher's hand be-
fore the runner may attempt a “steal.”

There are said to be 1,500 softball parks
in the country. The average cost is $3,000
and seating capacity about 4,000, Admis-
sion charges run from a dime to 35 cents.
The same scientific night lighting that
made baseball practical after dark brought
softball within reach of urban thousands,
and aside from numerous twilight leagues,
most adult softball in cities is played at
night. It is the most popular after-work
diversion for millions.

Nearly every factory, department store
and big business institution has employe
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teams. Briggs Body Works in Michigan
has 100 inter-departmental teams playing
softhall, Alireraft manufacturers like
Douglas, Lockheed, North American and
Consolidated boast dozens of teams.

Because all American boys grew up with
baseball they know, almost by instinet,
how to play the game. However, here are
a few hints that may be helpful in softball.

At the finish of his underhanded throw,
a good pitcher finds his right hand high
above his head or fully extended before
him. Follow-through is one of the most
important things he can do. It gives con-
trol and added speed to the ball.

Catchers throwing to second base should
use the pitcher for a line marker, lining
the ball 18 inches over his head. In a play
at home plate tag the runner on his foot,
which is the first part of him to get there,

The first baseman should hold out his
glove as a target for fielders. It should be
held shoulder high and never above the
head, which invites an over-throw.

Second basemen should get to the bag at
the erack of the bat for a double play and
in balance for the quick snap to first.

The quick throw to first is a third base-
man's biggest asset. Often it must he
snapped when off balance,

Shortstops are the most versatile infield-
ers, The best ones decide what they in=-
tend to do if the ball comes their way,
even before the pitcher's throw,

An outfielder’s first duty is to get the
ball back pronto. Make every catch above
the belt if possible, as you can line it up
with your eye better, Make the catch with
your left foot forward if you ean. That
puts you in position for the quickest pos-
sible throw.

In batting, don't grip too tight. It will
spoil your timing. Don't hit from a posi-
tion of the bat resting on your shoulder,
Never get off-halance at the plate. Follow
through to get both direction and distance.

Finally, in softball, as in any other game,
be a good sport. Take victory as gracefully
as a defeat. Don't beef at decisions against
your team. The umpire makes mistakes
sometimes but they will average up over
seven innings. Don't fling down your glove
at a misplay or throw your bat after a
strike-out. It is childish to show temper.
Don't let anything that happens spoil your
game, for softhall ecan be a lot of fun,

JULY, 1041

== S““"DIFFERENT MODELS FOR
Ea— EVERY TYPE OF HITTER
Select a slugger at your deal-
er's that fits your particular
style of hitting, There are
eight distinctive models from
which to choose.
Ask him for the H & B 1941 Softball

Rule Book, or send 10c in stamps
or coin te Department P31,

HILLERICH & BRADSEY CO.
IPCORPORATIE

LOUISVILLE, KY.

TGN ;% EASY PROFITS IN PAINT SPRAYING
- = ] Faint walls, ceilinzs, screens, fueniiurs, radkas
LS, Macichisery fasius, heiter] By 1, 7, @oLoe
11 Viplt &0 Cyela AC, sofmgieiy willl sparmy GO,
15 ft. hase, el dqmily 44 [ba. SEry anye
where, FULLY CUARANTEEDR. Complee with
moior only 831.15. or only 25,00 less moior,
. o, b, Chieapo. 85 Deposit, Bualonee COD, oF
SEE YOU'R DEALEN, Ciecular FREFE, s m 5
et pEsried mnkine money RO arn
29 e

& Fits rear power take-off shaft.
Drive thru gear reduction. 18-in. stroke, prEE Cirestar
10-ga. blade. Economical, saws to profit, snd Price List
OTTAWA MFC, C0., 127 Forsst Avenus, OTTAWA, HANSAS

TONA
ITs B U RY
MOTOR-GLIDE

'
Belf-Ehiftlng Transmiszlon, Zomm away
Bl Hignale Climb steepest mownialng,

1)
Ma lewers, e gears 0 2L Only iwo
lwal conirals, a throdtle for GO, o brake
for STOP. s'.;luuuwﬁmammdnrﬂ - 110 ML PER GAL.
tor seooter. Always first with engineer-
ing d:f:]um;.gnu. a0 Mile Coast o 35 “I- PEH “n“n
Coaet mun “Motor-Gldes" averaged 117 & 2.3 HP Moior Rubbar
miles per gallon! Provieg 1ts Dependa-  Mounied on Bub Frame
Billty! Economy ! Hiding Comfort! Hum= & Zelf - Shifting Tranemiz-
ilvaide used by T B, Mavy! glim  {(14-1 LOW in 4-1
Write for Faldar M- HIGH sutomatically)
DEALERS Territories Awailable. ® “Floating Ride'" Beat

—"DYNAMIC DRIVE" Self-Shifting Irl':-'lhlﬂl

SALSBURY CORP,, 1161 E. FLORENCE AVE. LOS ANGELLS
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Guild Sander — Easier, Faster

SANDING ... rhe “PROFESSIONAL" WAY!

|

Remove old paibt, ¥ac-
nish, ahellne In & Jify,
Cilveeveryihing you make
that export finlsh with
thiz lHaht weight (only 9
sy eleciele Deelt sander,
Plugs in nny lebt socket,
Thousands in use, giving
Joy and proft to thelr
vaers. TRY GuildBander,
Write direct for Full In=
formation, slso nwimes
of nearest, dealers,

v

SYRACUSE GUILDTOOL Co.

I1741-F¢ . Salina 5t., Syrocuse, M. Y.

e yuu-hﬂrhmlh
i I b E5 M) [nm, ad

(AGENTS, DEALERS:
TUAT Louis, mo.

@' REAL ENGINE VALUE

' The G. H. Q. is a miniature gasoline engine
that really operates, Over 15,000 sold in
the last yoar. Now is your chanee to buy
the New I'mproved 1041 model kit for $4.95.
Absolulely eomplede with eoil, condenser,
plug, instructions, ete. Only a serewdriver
necded, For boats, planes, midget cars, ete,
All parts guaranteed, Send only $1.—
Shipped Colleat €. €. 0. sgme day. Send
Jor PREE literature or f¢ for Jumbe calalog.

GHQ MOTORS, Dept. B, 40 East 21 5t, New York, N. Y,

Th |
anro far |.- munuy I R P
by ALE £ 1601-H Market

RE-STRING RACKETS AT HOME
=p-* EARN MONEY.
2™ WITH THE WONDER VISE

It'= pleasant, profitable work. No ex-
eneet or shill required.  Easy o
earn.  Full Hne of gunrpotesd Strimg=
ing Tools, Frames, Gut and Silk
Strings. Every [tem high guolity.

W. A. BICKEL & CO.

_d 137 M. Marfon, Deopt. A-T1, Gak Park, 1.

GERSTMNER Tool Chests

Preferred By Maschinists and Toaolmakerd bocinisd
ithey are made beiter. Free Catolog.

GER;THEH TOOL CHESTS
441 Columbin 5 Daytan, Ohis

MAKE BIG MONEY 2z HOME /

NEW INVENTION

5fecbzopfat‘eo by Brush

New, patented En}'\[t‘nhnn makes 1.||':-l|llf‘

SAMPLE and
BOOKLET

built upen st I'-I" <I cus I.-.lll s FL-.P. ak 1.'-||l.l.|

WARNER ELECTRIC COMPANY

EXPLAINS ALL

725 N. Wahash Ave,, Chicago, IIl., Dept. 5=R
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Jump Out—the Air Is Fine!

(Continued from page 37)

People told him he was erazy, that the
seientists agreed a man lost consciousness
as he fell. Smith laughed, for as a circus
aerialist he had fallen without losing con-
sciousness. Finding muslin and other ex-
perimental materials too heavy he turned
to silk and devised a means of packing the
'chute so a flver could sit on it or lean
against it comfortably.

Nothing came of his invention until the
terrific mortality among pilots during the
World War set army officers to thinking.
When General William Mitchell, who com-
manded the American air force in France,
inquired who knew about parachutes,
Smith was given his opportunity to devel-
op his invention at MeCook Field.

For months Smith and an assistant, Guy
Ball, sewed parachutes and dropped them
from a plane, with lead dummies attached.
Smith was about ready to make the first
jump when a vouth of 22, Leslie L. Irvin,
arrived at the field April 28, 1919, with
orders to make the first “live” jump with
Smith's new ’chute. Smith piloted the
plane. The crowd which gathered was sure
Irvin was committing suicide, but he was
as confident as Smith, though in his excite-
ment Irvin didn't remember to watch him-
self in landing and broke his ankle. Irvin,
too, lived to become a leading parachute
manufacturer.

Soon, the parachute proved its worth un-
der dramatie eircumstances. One October
day in 1922, Lieut Harcld Harris was flying
2,500 feet above McCook Field when a
wing buckled. He jumped, counted five
and pulled what he thought was the rip-
cord. Nothing happened. Again he tugged
frantically, then discovered he had been
pulling on a leg strap. Harris fell more
than 2,200 feet before he located the rip-
cord. At an altitude of less than 300 feet,
hiz 'chute suddenly snapped open and
landed him without injury. He had made
the first chronicled emergency jump with
a ripcord, manually operated 'chute. He
had made the first delayed-opening jump
of 2,200 feet and had become the first mem-
ber of the Caterpillar Club.

From then on, many false theories were
digproven. Capt. A. W. Stevens showed
that a parachute would function from great
heights by bailing out at 26,500 feet, and
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James Floyd Smith made a pull-off jump
at 100 feet, James Russell dived head fore-
most from 200 feet, his "chute landing him
without difficulty. Spud Manning dove
from more than two and a half miles up
and didn't pull his ripcord until near the
ground.,

The parachute was achieving a reputa-
tion for reliability. “In fact,” points out
Ronald Colwell, a veteran of 521 jumps,
now in the Army Air Corps, “accidents are
caused by carelessness, and the good jump-
ers die in bed.,” In an 1l-year study of
parachute jumping Colwell has found no
physical reactions other than temporary
loss of hearing. Nor is there a feeling of
dizziness, but rather of suspension, with-
out the slightest sensation of falling until
near the earth,

“The greatest danger in 'chute jumping,”
Colwell says, “is steerage of the parachute
by slipping—closing the canopy by pulling
on the shroud lines. One might pull them
too far, and if that happens at a very low
altitude, the chute will eollapse and plum-
met to earth.,” He warns that unless one is
familiar with the operation and function of
parachutes, he should not under any cir-
cumstances attempt a delayed opening at
any time. This should be left to profession-
als, while others forced to take to aerial
life preservers should pull their ripeords
after counting up to five.

Capt. Harry G, Armstrong of the Army
Air Corps, fell nearly a thousand feet he-
fore pulling his ripcord and noted that his
mind was “rapid, precise, penetrating and
clear.,” Strangely enough, the irritating
effects of the wind, which smarted his eyes
when he sat in the cockpit without goggles,
disappeared when he jumped and his vi-
sion was perfectly clear. Like Colwell, he
became physically conscious of the fact that
he was falling only when he could clearly
see the ground, at about 1,900 feet. Before
he jumped he could distinguish the sound
of the motors of several planes but during
his fall he was momentarily deaf. He felt
no rush of air until near the ground, when
there was a gently increasing sensation of
air pressure, as if he were sinking into a
feather bed.

[ Names and addresses listed in the index,
page 4-A  show where to buy manufac-
tured produets described in this magazine.
Say you saw it in Popular Mechanics.
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WELDWOOD
=4 | PLASTIC RESIN
1) GLUE
SMASHES

ALL GLUE
\TRADITION

WELDWOOD GLUE: Withstood 411
The anly rnul‘ldu per square inch, after soak=
TIME-TESTED ng — and the wood parted.
Oine Part Plastic OTHER GLUE: Failed utterly at 142
GLUE pounds (from tess by loboratories of one of
the very lorgest airerall monufocturers),

=and WELDWOOD GLUE is PERMA 3 ERPROOF, .
FREE, ROT-PROOF, Imﬁﬂﬂ‘&ﬂ?‘lﬁmg“ i
'WELDWOOD GLUE mixes water —ready
immediate use . .. m.'?-:fe'.'.'..'?: ;ﬂﬁlﬁurmm_ e
UNITED STATES PLYWOOD CORPORATION

World"s larges! manufociurers ond distributers of Plywood
616 WEST 46th STREET, NEW YORK, M. Y.

+ H H
SEND 25¢ L0 s name snd address with 367 com:

for large can and glue manual

WELDWADD

PLAXTIC REXZINM

WATERPROOF GLUE
i_fnmuaﬁ BUILDERS’ GUIDE & CATALOG ony 10¢

wiler wasliy in spare Vime with
woarld's hest line of traller parts, axles,
i 2.  Complere working Glue priats onky

Inlversal Draw Bar, peadily ofachedl io
moy cof. ALEND 10r TODAY FOOE CATALDHG
HAMMER BLOW TOOL COMPANY. Dept. 107,

All Steel table with
4 chairs attached

Folds up like suitcase

—flze only 33 In.x 14 In.x 5 1n,
.!E?uﬁmﬂ m&g.:alt.
nila,

Nothing else ukﬂ:‘, for camp=

plendes, hunting, traveling.

T' comfortable. Write for

b Bpeclal Price and complete de-
"M Beriptlion.

All Metal Table Co.—Dept. T34

B85 Lake Shore Drive Chicags

\!flul!y., Wi,

Lower Prices

Safe Boats With Canoes $70 and up
Full Length Spray Rails
Keep passengers perfectly
dry—even at high speedn.
Cotalog also shows today’s
five moat popidlar models
of sailboats. Two big facto-
ries. m@f‘ shipment.

EE
Write for your copy, State kind
Bosk Is which you are inteces Vary fast

THOMPSON BROS. BOAT MFG. CD, (105
HWrdis fo

m.h (witamr mioe © AND, HI¥.

Rewboats §43 and up

Tuitsoards 43 and up
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WRITE FOR THIS
BOOKLET TODAY!

ut,‘nﬂ ﬂﬂ‘a “Cures for Used Car Ail-
p % ments' is a &4-page book-
1 3 ler, fully illusrrared, con-

= @mining more than sSIXTY

short cuts for l-l..\':i[ll:: aubos,
Will be sent to all mechanics writing for it to

CHAMP-ITEMS, INC,

6193 MAPLE AVE., 5T. LOUIS, MO,

1} *“Famous' Marvel Windows,
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Marvel Trailer Parts Co., 10020 Celestima Ave., Detrolt, Mich.

ARKOGRAF
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AZROURAF PEN CO., 30275.E. Stsk 5L, Puriland, O, @m

WANT a pew business
profession of your own,
with all tha trade you ean
attend to? Then become
alun: correctionisr., and

in m fow weeks earn big income in service fees,—not medienl
nor chiropody—easy terma for home training, no further eapical
d, no goods to buy. no agency. Established 1584, Address

Stephenson Laboratory, 1 Back Bay, Boston. Mass.
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5. 1w;-mn|: machines In one llmunll-‘l“l- i Lo
A" oumside and 3357  Inslde  messiEne-
s mends, Guaraniced acournie. casy 1o reasl
aml  adjust. Satisfaction guarmaoiced or
ch

T
This _v\uur opnartunity to ged one stoa
FREE 'E|.1,r|:nl|| Price "l:mu el nnlw H-. |:-|1|-||.

FOLDER (0D shipments send depasit of B2 Firi

HIEHD PRODUCTS, 211 Jos. Campau, Detroit, Mich.

|:|1. niie jarand new Constanting Master Manual for

u.HI.wnr'l.rrI maal B 1041 Harsain Book, III-I.II'\IL HH
duscribing over 10680 different biels of wood
difernnl slemi in veneers, lumber, pENEE, |.I'|EIJ5.' v-urk
I‘:.Ir'rl.\llllrl Rmigishrod, andg el woodworkins o=,

Fiti] and | |extrated articles o Mow ta Make Inkald Prepures; How
to Make Veneered Panels; How to Pinish Diferent Einds of A
|.u|:|rr|:| r|1' :1_|1||||p' for wou im smnll miped o III.'||'\I|—¢'"F|I' Kimd of '#Wﬂ

lpoking for. Send 10c today in sLaniEs G cokn
llLIll'I' I:ﬂHlT!NTIH! & SOM, INC., T91-R Eask I.'I-Ilh Sk, N, Y. G

176

oA B . o

New Sinews of War
{Continued from Colorota Section)

far back as 1925 this metal has become
recognized as a good substitute for tung-
sten in tool steels and as an alloying ele-
ment in structural steels. Since 1925 its
use in carbon and alloy steels has increased.

Dr. M. A. Grossman, director of research,
Carnegie-Illinois Steel Corporation, points
out that back of the strenuous role which
steel plays in present day equipment is a
vastly greater knowledge of each step in
manufacture than was available years ago.
Too, control of every operation is more
precise, resulting in a superior product.
Both of these have resulted from research
conducted for the most part on peacetime
uses of steel. Three of the most important
studies now in progress are those on
toughness, heat treatment and grain size of
steel. Toughness in high-strength steels is
extremely important in the war machine
and weapon, as well as to the automaobile
and farm implement makers, to railroads
and to many other users. Research men
have found that the shape of the structural
member has an influence on its toughness
and have developed tests to study this
effect, The extent to which a steel is hard-
ened by heat treatment is termed its hard-
enability. More fundamental is the re-
search being done on grain size. The met-
allurgists have discovered that the grain
size of steel may be altered by wvarious
treatments and that certain desirable qual-
ities may be achieved in this manner. Roll-
ing steel in the cold state iz one means of
producing a finer grained, more workable
steel than that which is produced by other
processes,

Steel men assert that the art of steel
making has been revolutionized sinee the
early twenties. New products have been
developed; the quality of others has been
radically improved =o that they are now
actually new materials, although called by
the same names. These improvements in
the finished steel produect have required
basie changes in steel making, starting
with the raw materials and moving stead-
ily through the making of pig iron, steel
ingots and each step of the finishing proc-
ess. The guality of steel now produced in
the open=hearth furnaces iz a far superior
product, definitely suited to the ever-
changing and more exacting process, Blast
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furnaces now produce a better pig iron by
scientific grading and mixing of the ores
and where necessary the crushing and
sizing of the ores, coke and limestone that
go into the pig-iron-making process. The
open-hearth plant has become a process
laboratory where the steel made is now
produced scientifically by slag control,
temperature contrel and control of the in-
gredients going into the steel. Uniform
gualities of steel and uniform heat and
other treatments required through fabri-
cation of the finished article is facilitated
by being able to secure steel in which the
grain structure is controlled. As evidence
of the improvement in basic steel proper-
ties, building codes today permit the use of
a 20,000-pound per sguare inch stress,
where two to four years ago it was 18,000
pounds and previcusly 16,000, Automobile
fenders may now be pressed with as much
as 18 inches of crown, where 20 years ago
twa or three inches was the maximum,

In a related field, the heat treating of
small manufactured parts, Westinghouse
engineers have developed a gas which is
regarded as the solution to one of the ma-
jor problems in heat treating—the harden-
ing of steels without softening or scaling
at the surface. The gas, called Endogas, is
used as a protective .atmosphere for fur-
naces and it is now at work in all the major
airplane engine and accessory plants turn-
ing out thousands of parts such as shafts,
gears and bolts. Not only does Endogas
counteract destructive gases that soften
steel surfaces in heat treating, but it also
saves time and money because it eliminates
the necessity of machining steel parts after
they have been hardened.

Other companies have developed com-
binations of gases or methods for use in
scale-free heat treatment.

Rapid strides in the science of steel mak-
ing have had, and will continue to have a
profound effect not only upon the manner
in which modern warfare is waged, but
also upon the national economy. They have
made possible the development of natural
resources, the newer progress of transpor-
tation, the better preparation and pres-
ervation of foods, more economical
construction of modern plant and office
buildings, better roads, better agricultural
buildings, improved modern airplane con-
struction and have made contributions in
innumerable other fields.
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ARMS for DEFENSE!

and for self-advancement!

Humax aams! The arms and hands of millions
of men in thousands of industrial plants. For
efficiency they need good tools.

You're using the best files when they're the
world-famous Nicholson or Black Diamond
brand. . . . Files with plenty of bite for speed.
« « « Files with correct cut and evenness for
smooth finishes. . . . Files with toughness and
hardness for long life. . . . Files in shapes, sizes
and cuts to assure The right file for the job.
{Fast-production requirements in defense industries
have set up a demand for many types of special-purpose
flles—for brass, aluminum, stainless steel, dies, lathe
work, ete. Bring yourself up to date on files, Hardware
and mill-supply houses carry many new, as well as

standard, Nicholson and Black Diamond files.)

FREE 28-PAGE BOOK, *'A File for Every Purpose.”™
Ilinstrated, Interesting and informative, Also free
ch.‘rhuftlml Bulleting on special-purpose files. State your
problem.

NICHOLSON FILE CO., 22 Acorn SL, Providence, R. L, U. 5. A.

fdlas Conadian Plani, Port Hope, Onl.)

NICHOLSON

oL
FILES "o S22,
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Hinstrated—
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the trigger! New m.lhur;
type buttstock, mew OF
and ON safety, nutumnuc
side ejection, famous Bal-
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lacd pitlos: A" 9 015

Send B¢ for handsome THE MARLIN FIREARMS CO.
new catalog to——3= 35 Willow 5t., New Haven, Conn,
TOURS OM REQUEST: Mariie signat ring, simulatad gold. Incinds 10c for postage, uicking
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Build your own
SMITH COMPRESSOR

24 m! With a Bmith Com-

pressor Head and Aceessories we fur-
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Write Today!
GORDON SMITH & CO. Inc.

410 College 5t., Bowling Green, Ky.
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Trailer-Blazing in Africa

{Continved from page 71}

men brought to Europe. Yet it’s the same
animal as the Samotherium that lived in
Europe fifteen million years ago. It be-
longs to the family of the giraffidae, and
like a giraffe it has atrophied vocal cords
and horns detached from the skull, held by
the skin. It has the neck of a horse, the
body of an antelope, the legs of a zebra,
bovine tail and hoofs, a tongue as long as
an anteater's, eyes rolling like a chame-
leon's. To top it all, it has four stomachs.

That humming ahead of us is the Mam-
buti village. Grand little guys, these pyg-
mies. Toughened by life in this world
which for us is an inferno, made tireless
by long game tracking, fearless by dangers
they face every moment of their existence,
they are shy with strangers, but faithful to
the friend, kind, happy and gallant.

A zhrill ery. Our approach has been dis-
covered. A deadly silence. They wonder
who is coming, are ready to disappear in
flight.

“Ea-yo-ho-oo-ho!"

They recognize me by this ery.

“An, baaba, yambo baaba yangu!™ they
shout. “Here thou art, oh father. Wel-
come our father!”

Three days of march, behind untiring
legs of the pygmies and each of us has left
a dozen pounds of weight on the trail. A
wide river teeming with crocodiles bars
our path. Pygmies climb like monkeys up
high trees, let down a long liana; one of
them swings at the end of it, just over
scores of snapping jaws, until he succeeds
in grabbing a branch on the other side,
Then all of them swarm up trees and along
the liana, weaving coils of vines until a
bridge takes form, high in the air, and
rough stairs are built for us.

Up we go to a dizey height. Steady now,
Let's not look down at those twenty-foot
crocs. Let's not look ahead at this pre-
carious contraption swinging at every step.

Safe on the other shore, we rest while
the pygmies explore okapi tracks and pre-
pare their traps—holes three feet by ten,
eight feet deep, covered with sticks and
leaves.

Four days later Tumbako, as we call
him from the way he asks for tobacco, Tuns
in, During the night an okapi, a big male,
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has fallen into a trap. Now we must build
a palisade around the hole strong enough
to resist the terrific thrusts of the animal
onece we have lifted him out. Then we will
have to coax him into the cage other pyg-
mies are already building. Then, inch by
inch, the machetes will have to cut a path
through the jungle.

Carry a cumbersome cage like that, with
a ton of kicking, lunging okapi inside it?
What did you say? Take off the bottom
and let the animal earry his own weight
on his own legs?

That's an idea! It works beautifully, too.
The okapi is reluctant, the cage pushes
him. He wants to run away, the cage stops
him. We can travel as fast as the pygmies
open the path.

We are a bit late facing the buffaloes, but
there has never been an expedition which
wasn't behind schedule, Next month we'll
not only deal with the buffaloes, but also
with a certain nine-foot leopard, some ele-
phants and lions, and meet the Giant
Princess of Rwanda.

Until then, “Salamu, Bwana!"

(Concluded next month)

Crepe Paper Tints Photo Prints

Photographs can be tinted almost any
color with crepe paper and water. Place a
strip of the colored paper in a tray of water
and let it soak until the water is about the
desired shade. Immerse the print in the
colored water and allow it to remain about
10 minutes. Then wash and dry in the
usual manner,

—Wm. Swallow, Brooklyn, New York.

CREPE PAPER
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WTH a Schulr Trailer you can have a vacation
every week-end. Follow seasonal s 5. .. 500
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RADIO SET
BUILDERS!
EXPERIMENTERS!

RADID REPAIR

Save real money. Buy direct from the world's largest radio
supply house! Get this big free book and see the extrs value you
get Erom Lafayette. 196 pager—dozens of complete radios and
phono-radios—hundreds of nationally advertised kits, instru.
ments, and parts — thousands of small parts, hardware, and
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7 1 — NEW TORK, N Y.

B0 Slatk Awn
CHICASD, JLL

W W, Fockiea Biwd

ATLANTA, G&.
ik Peachives resd

IIHITM lll“.
T,

“Niaxwane w3
JAMAIES, L. 1,

. Lafayette Radio En.rp
Deps, TGE1—901 W, Jackson Blvd, Chicagn, 1L
B o 100 Sixth Avenue, New York, N..Y.

| [0 Please Rush FREE Catalog. :
l RHAME. e b i s B b S S b i .
i ]
I ADDRESS ..

Qo N ¥ !
i Y. |

FRESH WORMS!
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Code Practice Oscillator

[Continued from page 133)

tapped universal variety is mounted di-
rectly on the speaker. In operation, with
the volume control turned full on, a clear
note should be heard when the key is de-
pressed. In case oseillations do net oceur,
it is only necessary to reverse the polarity
of the audio transformer. To da this, shift
the brown speaker lead from the blue pri-
mary lead clip to the red; and the long con-
necting wire from red to blue on primary.

Note—ERemove jumper wire between
common positive and —10 in Fig. 1 of Tun-
ing=Eye Set Tester, May issue, page 134A,

Seven Crystal Sets for Beginners
(Cantinued fram page 138)

broadeast set. If a 365 or 370 mmfd. con-

denser is used, add 10 or more turns to coil.

All of the remaining experimental eir-

cuits except No. 3 employ coils wound with

31 AUBIG 1L NOTE
ANT, TRAMSFORMERS  AMT. == < GROUND ON COLD WATER
PIPL
R = ROTDR PLATES
5 = STATOR PLATES

IH K055 6 & T PHOMES ARE

COMMECTED 1M SERIES

No. 22 d.c.e. magnet wire on 2%-in: diam-
eter cardboard or bakelite tubing, the
length of the tubing depending on the
number of turns specified. Transformers
shown are regular audio types and the
crystals are of the fixed variety. No. 2 is
the simplest type; tuning is done by shift-
ing a clip tap on bared turns on the coil to
point where loudest signal is heard. No. 3
calls for two wvariable resistors (rheo-
stats) connected in series. No. 4 is a com-
mon variety that ig fairly selective; both
coils are wound on the same tubing. Nos.
3, 6 and T make use of two erystals. These
circuits are more or less experimental but
will step up the signal strength. No, 6 em-
ploys a push-pull input audio transformer
with center-tapped primary. No. 7 uses
two transformers. With all erystal sets use
a ground on a cold water pipe and make
the antenna as long and high as possible.
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Luxuriant Lawns and Gardens
THIS NEW
EASY WAY

‘H’ITAMIZE
AS YOU SPRINKLE

£y / NEW—simple, easy,
and Fapden. Assure
heautiful, attractive
and neighbors.

e lawn that will

NO FUSS—NO MESS—NO BOTHER
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TO BUY 1,500 square feet once a week for 30 weeks

SPECIAL INTRODUCTORY OFFER=—2 VITAMIST Cartridges-Postpaid 10¢
BURGESS SEED & PLANT CO., 217 V.T., GALESBURG, MICH.
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Magnificent Rainbow Assort-

ment of gorgeous colors-choice
Darwin, Cottage and Breeder
Tulips— Guarantesd to Bloam
Next sﬂ-ﬂ‘ﬂﬂ- Order Now—a
post card will do. Bulbs will be
sent C. 0. D. parcel post, at
right time for fall planting.

BURGESS SEED & PLANT CO.
217 7.C., GALESBURG, MICH.

ORDER NOW
PAY NEXT FALL

lexuriant Aowers and o
the envy of your friends

This is the
VITAMIN CARTRIDGE Jescribed
on Page 12 of the Juna issus of
Populsr Mechanics.
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Four-Purpose Amplifier Unit

(Continved from page 137)

the ecircuit when phono pickup is used.
Transformer (T1) is Thordarson T72A59
type used in building short-wave trans-
ceivers and has both a radio input winding
and a microphone winding. This trans-
former is on top of the baseboard, as will
be noted in photos B and C.

The (T2} universal speaker matching
transformer is required for this type of
speaker to match its voice coil to the 3,000~
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A '] 5 0 Hi
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HE) / HOTE 13 ¥, LINE
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IITNT-GT o et Fi63

ohm tube load. These transformers come
with instructions for connecting, however
be sure that the one you purchase is rated
for the same chmage as the speaker coil.
A detailed list of the original parts used is
available from Popular Mechanics radio
department without charge.

To test the amplifier, first connect the
audio source to the correct input termi-
nals. For example if the set is to be used
with a small receiver, connect the head-
phone terminals of the receiver to the
binding posts on the unit marked “radio
input.” The set will tune exactly as before,
the amplifier merely increases the volume.
If hum is noticeable, reverse the power
plug in the wall socket. Always keep the
amplifier some distance from the receiver.
The B-eliminator leads can be as long as
10 feet. When used with microphone keep
volume control turned down to eliminate
feedback. Leads to the loud speaker may
be 30 feet when used as a call system. The
blueprint number for this article is R-292.
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Have You Idle Horses?

(Continued from page 5%)

cially to the sharp shoulders where the
block and head are joined by the head
gasket. In some cases the surfaces of the
combustion chambers have been chrome-
plated to give them the smooth surfaces
desired.

A dirty water jacket also aggravates pre-
ignition. When engine heat is retained in
the block instead of being carried to the
radiator the motor runs hotter than it
should. Clean the water system out by
reverse-flow flushing and from then on use
a rust inhibitor in the radiator.

If your car is a 1936 model or earlier you
can increase its power and miles per gallon
by stepping up the compression ratio. This
wasn't advisable when such cars were new
but since then the anti-knock characteris-
tics of gasolines have been increased and
vou might as well take advantage of to-
day’s better fuels.

Things to do for increased mileage on
the road include: go through gears at rea-
sonably low speeds, avoid fast accelera-
tions and excessively high speeds, main-
tain reasonably constant highway speeds,
and keep idling time at a minimum,

Model-Airplane Propellers Tested
For Balance With Jig

Propellers for
flying airplane
models can be
tested for balance
with the aid of
thig stand. It con-
sists of two verti-
cal pieces nailed
to a base block. In
use, a piece of mu-
sic wire is passed
through the pro-
peller hub and then laid across the ends of
the two uprights of the jig. If the propeller
is balanced, it will remain in any position
that it is placed.

—Ray J. Marran, Kansas City, Mo,

{[Flower vases always should be washed
thoroughly with soap and hot water when
withered blossoms are being discarded,
otherwise bacteria, which decay the stems
of flowers, survive in the vase,
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The Battle of Beams

iContinved from page BS5)

mess of lies, insinuations, fakes and jibes
which characterizes the battle of beams.

American stations pretty closely follow
the standards set by the General Electric
programs which avoid out-and-out propa-
ganda and are heavy on edueation and en-
tertainment,

Controversies are avoided and from
Schenectady to Europe, in English and
French, and to South America in Spanish
and Portuguese go spot news, music which
leans toward the symphonie, scientific
talks, educational programs, interviews,
market quotations, translations of speeches
by important personages, sports, Holly-
wood chats, travel talks, English lessons,
children's programs, mailbags for explor-
ers and rebroadeasts of network programs.
Similar programs go to Mexico and west-
ern South America and to Asia and Aus-
tralia from KGEI in San Francisco. This
station also conduets a mailbag program
through which friends communicate with
missionaries all over the world,

The daily reward comes in hundreds of
letters of thanks. During bombing raids,
when their own stations are silent, an Eng-
lishman writes that American short-wave
‘programs entertain groups huddled in the

‘shelters. A trader in Colombia tells of
placing a loud speaker in the village plaza
and furnishing music for a dance. An oil
man writes of news bulleting received in
the jungles of the Dutch East Indies,

A letter to KGEI from an American
newspaper man, after a tour of the Far
East, sums it up: "People I've talked to,
even in India, appreciate the news service,
the music and entertainment. It's hard to
explain how much American programs
mean to these people, cut off from the rest
of the world, with censorship rampant.
The most important thing is unbiased
American news.”

From these stations that are raising their
voices for America, the national anthem
will float proudly on the air to the further-
maost corners of the world as soon as Uncle
Sam gets his electronic sleeves rolled up.
And it won't be long now.

[See index, page 4-A, to find where to buy
articles deseribed in this magazine. Say
you saw it in Popular Mechanics,
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pleasure into every mile! And now you can choose a four-
eylinder Evinrude right in the same price range with "twins”
of comparable power, Evinrude offers 4 great “fours”
— see them at your dealer, or write for new catalog!
MEW FULL REVERSE! MNow yours in two famed light
motores, Evinrude's advanced development of Full Reverse!
Steer in any direction . , . reverse the course . . . back
away from crowded docks . . . the last word in complete
maneuverability is built into these two models,

CATALOG FREE! Handsomely illuseested, full-coloe catalog of g
Evinrude modeli—also caralog of & Eloo models priced aslow a8 Fat.50
=—handy Boat-and-Motor Selecrer and Roar Gujde
of Leading Buildess—Fr er, Add CHas, EVINRLIT JE |
MOTORS, 4700 M. a7th Se., Milwaukes, Wis, |
Al Prices F, O B, Factory and mbfect to change,

o
AN EVINRUDE / g5 4 .
FOR AS LITTLE AS 27..- 0y

Extra Money.» %
TURHN POTATOES INTO CASH o

Make delielous “aon rreasy'' bype CTTT
q AR ., 4800 COORE can s
T

10 I AN
ndrpEndenl Busineg,
Fatato Chis OFFER

Long Eakins Co., 738-5 High i, Springfeld, Ohia

{0 ®laFl wou @ .: iy
Write for Cash aml Cred

WITH PENCIL-SIZE MANDPIECE |
CONTRO| Ferlarme rountles
ELERTH -tk FORE

i Frovides ®
. aeds, polishes, drills, . g
] Pols, sande fnrves sbe., el [ e
i Vg Bl-Pe. Accsssory  Hai, Cirder
teday. FHLL, naw gadapleie nu.ln;. *
Foredom Elsciric Co. [, 122 37 Fark PL, M Y.

,TRAILER HOMES

By TROTrwWoop

slitkely fiarmish
WOoOD “ECONOMY' THAILER.
anywhere handy to your work. Do’ put
up with londlards and Fising costs when
& ¥oul ean owik an all-sepson, thors
Ly oueprhly  Insulated TROTWOOD on &Agy
W, maymetiis. Forget all abmit the problema
of housing the year "round. WRITE QR
WIHE 1S for FHREE LITERATURE
TORAY—Learn about Trotwoesl's New
FUBL-WARM Hepiing and air cir-
culniing systom  hat makes lvine
truller like n house, summer or
winter,  Get the  fpets,  and  remem-
ber — TROTWOOD'S  PRICES  ARE
LW, (Abiout SG00.) ot e Faclery.
Huriy! WiHie Todiyr,

TROTWOOD TRAILERS, Inc.

E07 Main Strect, Trotwoeod, Ohio

185



s ('_}5

The Search for Substitutes

{Continued from page 3)

ing of zine. One Ford research expert says:

“In some cases we already have made
changes in materials, The new parts, far
from being inferior to the old, are in many
cases distinctly better. The appearance of
some parts also has been improved, nota-
bly where plastics have been introduced
to conserve metal.”

The saving on nickel is achieved by us-
ing straight chromium steel instead of
nickel-chromium steel on all bright metal
trim: chromium-molybdenum steel in-
stead of nickel bearing steel for transmis-
sion and differential gears, and heavier
copper plate and higher polish on copper
base for nickel plating, to reduce thickness
of nickel neceszary for protection.

Aluminum will be conserved by making
eight out of 10 tractor parts of iron or other
ferrous material instead of aluminum; us-
ing steel and plastic gears instead of alu-
minum timing gears; replacing aluminum
eylinder heads with east iron; substituting
die-east or powdered-iron moldings for
aluminum in brake wheel pistons; and re-
placing aluminum valve-chamber covers
and distributor bodies with cast iron.

Zinc savings result from replacing die-
cast trimmings used on the exterior with
steel stampings; substituting steel stamp-
ings or malleable castings for zinc die-cast
steering post hub band brackets; using a
plastie panel instead of an instrument pan-
el grille requiring 233 pounds of zine;
changing zine horn button to plastic and
interior metal trim from zine to plastic or
bright finished steel; replacing brass ra-
diator shells with copper and using glass
reflectors for the rear of sealed beam head-
lamps instead of silver-plated brass. The
saving on zine in these operations is esti-
mated at about 6,000 tons per vear.

Magnesium already has been replaced
by Ford in the manufacture of tractor
parts, the only ones now made of this
lightweight metal being salvaged from old
tractors. Savings on other defense mate-
rials, including tin, tungsten and cork, are
being studied by Ford. The design depart-
ment is working toward a reduction in the
number of body joints requiring solder
(tin). Molybdenum alloys are being de-
veloped to replace tungsten for hard tips
on tools and a cardboard substitute for
cork is under consideration.
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In other automotive plants, savings on
aluminum may be achieved by substitut-
ing steel or cast-iron pistons for aluminum
pistons. Ford changed to steel pistons sev-
eral years ago and Chevrolet, Pontiac and
Crosley cars are now equipped with east-
iron pistons. The entire industry has
agreed to curtail new=-car production about
one=-fifth beginning August 1, this year.
Indications are that 1942 models will be
produced, but that there will be no 1943
models, the previous year's styles being
continued.

A group of scientists specializing in met-
allurgy has been organized by the Office of
Production Management at Washington to
study methods of saving or developing
substitutes for defense metals. Aluminum
and magnesium are two minerals on which
primary attention will be directed, while
other studies will include:

Possibilities of conserving or providing
substitutes for tin in cans, collapsible
tubes, babbitt and solder; substituting mo-
lybdenum or other metals for fungsten in
making high-speed tool steel, lamp fila-
ments, electrical contacts and in many
phases of the chemical industry; provision
of substitutes for flake graphite, now used
in making graphite crucibles and retorts
for nonferrous work, graphite erucibles for
iron and steel and graphite stoppers for
stee] ladles and extension of the usage of
beryllium, which is employed in various
alloys for hardness and strength.

The telephone industry has developed
means of conserving aluminum, nickel and
zine, and to some extent magnesium. Steel,
instead of aluminum dial wheels are being
used on new telephones and phones
equipped with less nickel and zinc are he-
ing tried out.

Synthetic rubber and copper are being
tried out as substitutes for such uses as
aluminum in refrigerator ice trays. Syn-
thetic rubber is being substituted for nat-
ural rubber, which must be imported, in
scores of articles, including linings of bul-
letproof gaszoline tanks for airplanes, acid-
resisting linings for tanks, hose for gaso-
line and nil and many other things, even
tires. In many cases, the synthetic rubber
is superior to natural rubber. The princi-
pal handicap is the lack of production fa-

(Continued to poge 188)
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[Continued from page 186}

" cilities, a problem being solved to some
= extent by the erection of new plants and
e enlargement of old.

G As SAVI“G TES'I' - Nylon, a synthetic fiber, already is known

“{acthe publie, especially women, as a good
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SAI.ES * per amounting to more than 3,000 tons per

MHE 80!: PROFIT_' $'| 00 SN —year. The amount of copper saved would
,‘,’if:d’:ﬁifgg A :ﬁ%ﬁﬁﬁ*gﬂ?ﬁmm&g“ 5 | make brass jackets for 400 million 30-cali-
i o AbAS. VR 1 B D 'E}er shells for army rifles. The brass used
e in these shells is about 90 percent copper.
The magnetic steel, called Hipersil, makes

e e Mistars Ak Acossasries : it possible to build transformers that weigh
o ALEER-THEER O3, l_‘:.lﬂw:-m‘:_ less than those made of the materials em-
ploved heretofore. Thus, less copper wire

is required than in the old type and the
new transformers permit less drop in volt-
age when a demand for power is made up-
on them, It is voltage drop that often

soday for t of 8 complete plans,
x: Iiu-m::r nslve t:.l'nlln. h;bl;ur:h 'm

SPECIAL causes dimming and flickering of house
lights.

B[m ata ng The hunt for “ersatz” is removing the

Home—Garden — Trades— shiny “tinfoil,” made mostly from alumi-

Edocailonal— Mechanlieal

Send 10c im coln or W &
wtampes Fight now for this gt 'bli
book catalopt  Thumb through iis
Imterestinge  paireal Matles  Lhe
LrEmEdons :ﬂﬂ:tlnnl of hooks
an ﬂrll:unl | ; n’ﬂh ke
epeoinl mechaniesl hooks tha a
not sold 0 &tarcs—books
bring exirs joays to living, lsoks thot
help you Increase your |peome—putiiog

num foil, from our chewing gum, candy
bars and eigarettes, but in its place will be
a wrapping material “just as good,” at least
good enough in the emergency,

At first glance, it appears that Mr, and

mn:r‘:t"'l:.'l"';g?}: mirpd‘:n:# " Fiand Ln:rnqmmp:;dfaﬁ?.lnlcl are oy a few M[‘S, AITIEI'iIEE. wﬂ_l Experimee lltﬂE or no
F thi (£ . x . -

i A MAIL 10¢ FOR YOUR COPY TODAY inconvenience from this temporary period
oo Thla et satyiog Wth, bawsEFlly ulned e Wil Dy v of substitutes.

POPULAR MECHANICS PRESS, Depl. 209, 200 E. Ontarie, Chicago

Razor Blade Used as Eraser Guide

When typing at
home and there is
ne eraser guide at
hand, a safety-
razor blade of the
type shown can he
used. Before us-
ing the blade, the
sharp edges

Househald goods, display card
iteme, wearing npparel, coa-
metics, foods, fewelry and toya
are a few af the ihousands of
articies shown In this exciting
catnlog, for enlesmen, agents nnd

dealers.
260 PAGES
Chock-full of interesting money

?u‘“:';'"mr'!.""i“ "B T e s

5.,:;" o] ““““bL,"EF""“"r 1‘:":'5 sh_uuld be dulled o
Get rmi' Fopy by seading for i with a file or on a grinding wheel.

—William Swallow, Brooklyn, N. Y.

41 HU
$PORS 00, LEGENTER, MINN.
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A |
Guarding Our Vital Industries

(Continved from page 20}

tives as well as Federal Bureau of Identi-
fication operatives whose identities are un-
known even to the police staff.

If you apply for a job in the plant, you
are first photographed and fingerprinted
and then wvou wait ten days while your
statements and background are checked.
Once on the payroll, you wear a badge that
restricts vou from every part of the plant
except the area in which you work. At ir-
regular intervals the contents of all lunch
boxes and other packages carried by em-
ployes are inspected.

No outsider can enter the plant unless
he has an appointment with an official in-
side and he can’t get through the entrance
until his appointment is confirmed. Only
American citizens can enter under any
circumstances and no visitor can wander
around at will. If his appointment is in the
engineering department he must undergo
a second scrutiny and sign a pass book up-
on entering and leaving.

No one except special employes who
have sworn to ohserve particular secrecy
is permitted in the restricted parts of the
plant where confidential work is being
done. Even those who are working on a
secret project can't gain admittance to the
restrieted area until they have shown their
special credentials to a guard. Then the
guard opens a barred entrance door by
remote control.

Fire is one of the most dangerous weap-
ons of the saboteur and at Douglas extra-
ordinary precautions are taken against it.
Each working shift has a fire chief who has
given special training to hundreds of the
men in his shift. Fire equipment that in-
cludes carbon dioxide tanks and asbestos
suits is scattered through the plant and the
company maintains a large modern fire rig
that is also suitable as a crash wagon for
handling acecidents at the airport.

Every one of the smart tricks employed
by professional arsonists has been studied
and prepared for. The fact is that fires,
most often caused by carelessness, are
more prevalent during times of re-arma-
ment simply because of the rush of work,
and this is one of the reasons for taking
elaborate precautions against fires.

The Santa Monica plant and the other

(Continued to page 190)

JULY, 1941

BY EXPERTS FOR
AMATEUR HOME BUILDERS
Howe=pou, Lo, Cif REcmile your own bhost
in & fow spare evenings. Start now—launch
ol !mt for a crulse next weekend.

Wlnuﬂ OUTBOARDE,
INBOARDE, RUNABOUTS & BINCIIES
"aMak-I1" Cuk- u.-H:. 'hq; s=gyurything you
need Lo ﬂmnlﬂ:-n e bost inoluding h!aﬂr e,
Bave upbo 8%, Rim n.ﬁ II L ‘\. T ]
nBcessRTY. | uildling
of Bl.:u n-cl uud-e-rl.

SEND 10c POSTAGE
el TaF Sar U Inléfesting celoifal rolalogs
oal desi il Cons

l-l‘.ﬂl bﬂtu!.lnn“ ur.:?nrpl-d e
CAPTAIN!

wenil fivd 81 St YoOLT hm-'i
enkalogs, Eudnm‘;ﬁ:d 10 pesiige (ealmb. I

KAYAK BOAT CO., 16&F, East 138th St., New York, N. ¥,

AN OUTSTANDING VALUE
IN LOW-PRICED CAMERAS

THE BRILLIANT

No other camera has such a large. bright and
elear view in finder. It can be seen ol & § C
whether the shot I8 worth while, Automatic
Jul.op pravenis overwinding of Alm. Has F7.7
lons, Mono shutter and bulli-in ““hold-all"" com-
partment to onery filters, ebo. Tnha 12 ple-
tures, 214x21}, on standard 12

| M%fg:ﬁ.’.’ﬂ

110 W, 32 St., M.¥Y.C.

WORLD'S LARGEST CAMERA STORC BUILT ON SOUARE DEALING

HEAT WATER for LESS ...

b, ik e

' AP THIRM
HT G

AUTOMATIC PRODUCTS COMPANY

43T M, F3nd St., M wasikes, Wis

'I.I'n-mFM-m AJ' Dapendabis Centrods for Fosm Healers,
Neaive, Fursasse, and Commerrial Refrigrrasion.

BUSINESS
AHII PLEASURE

MOTO0-SC00

OOT=The emart, modern, loweat-co rized tran then
rt and i1ty New L:umu'lurw llnn:—hl;mﬂ and roomler
E—apartier fobs for pleassire angd rontal fentured for 1041,

RENTAL OPERATORS:

Rani Moto-Beoots for $1.00 an
haoor similar ie bleyelea, Aak
Tor renial plas.

DEALERS:

This |8 the Tull peafit line de-
__Hl mske Swihey InL:l;nllL

e qundiflentions, b

l'nr el I'\'H'j‘
delivery mode

120 milesper G#I.LDN
35 milesper HOUR

11 Different models
WHRITE TODAY FOR ILLUSTRATED COLORED FOLDER.
A Product of

MOTO-SCOOT CORPORATION

B4432 SOUTH CHICAGO AVE. CHICAGD, U.S.A.

189



ndable performance

ﬁr th-#mﬂ mgine Prd-mme. r-xinm fovmoney and
#!‘ﬂlhfiﬂ on YOuT vacalion four, make su spark plugs
re Championi—ithe spark plugs f.hup.;.r

WHETHER YOUR VACATION tour takes you 1o
uurthem. lakes and streams or “down Mexico
way"™, your car will perfarm better if your spark
plugs are dependable and in first-class condition.

So to be sure of carefree motoring have your spark
plugs tested before setting out on your vacation
tour. If they are worn out, of inferior quality, show
leakage under pressure, or have been in service
in excess of 10,000 miles, have a set of new Cham-
pions m.-s:alled. They will soon pay for them-
selves in gas saved, renewed
power, speed and better all
around engine performance.

3 _J--Tl'm Sillment sealloutstanding among
Champion's patented features, climinates
troublesome leakage common fo ordimary
spark plwgs. Leaky spark plogs overhear,
causing pre-ignitdon and rough, unrespon-
sive enginé operation. Insist on Cham-
pions—the spark plugs champions use.
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(Continued from page 18%)

Douglas divisions are being augmented by
a new $12,000,000 aircraft factory at Long
Beach in which, in addition to the present
kinds of protection, camouflage that will
hide it from air observers is being provid-
ed. Even if an enemy bombing crew knew
the factory's location it would have trouble
picking out the buildings and if the plant
should be bomhbed the damage would be
held to a minimum because of the scat-
tered arrangement of the buildings. Al-
ready close to completion, the decentral-
ized factory will consist of 12 buildings so
placed over 200 acres that each building is
separate from the others,

The plant will be virtually invisible at
night, both from the ground and the sky,
owing to its landscaping and the fact that
light traps and filters will prevent light
leaks. Even the entrance to a railroad
freight terminal in one of the buildings
will be protected by giant double light-
proof doors. The factory will be self-con-
tained ag far as power and gas are con-
cerned, independent of outside sources.

The lessons in protection that are being
learned at Douglas and at the other air-
craft factories are being applied rapidly in
automobile plants, steel mills, and even in
petroleum refineries. In every industry
connected with the re-armament program
the workers are being cautioned to report
every action or circumstance that seems
in any way suspicious. Even though only
one in a hundred such tips may lead to un-
covering an actual case of attempted sab-
otage, constant vigilance of employes may
save their lives and jobs. This is one of
the most important factors in making
America’s defense both spy and sahotage-
proof,

ACTUAL SIZE
v-rLUG

MODEL BUILDERS—ATTENTION!
E- Champion has designed 3
X spark plugs for model gas
engines which give the same
dependable performance as the
regular spark plugs. Sillment
sealed. Sillimanite insularor.
Alloy needlepoint electrodes
for casy scarting. One piece con-
struction,
CHAMPION
v |V-2|V-3 -

% R | e SPARK PLUG CO.
Thriead R e AN 900 Uptoa Ave,
Toresd Length | %5z | %52 | %32 | Toledo ¢ Ohio
Welght, brams | 8 | 3% | 25

']

con

65¢
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Man-o’-War With Wings

{Continued from page 11)

gases have been provided for heating the
living spaces, and provision has been made
for an electric stove in the galley. On an
extended flight the crew may spend three
days in the air. Life rafts as well as para-
chutes in racks are carried.

Although its basic design would be suit-
able for a commodious 75-passenger air
liner the B-19 has a strietly military inte-
rior. A gunner occupies the tip of the nose
with a bombardier at his sighting instru-
ments below and behind the gun station.
The pilot and co-pilot sit side by side in
the main control cabin, some 30 feet for-
ward of the leading edge of the wing., Be-
hind them sit the navigator and command-
er at their desks and behind these men are
the radio operator and chief engineer. The
radio system includes as much equipment
as a medium-sized broadcasting station.

The mechanics’ quarters are aft of the
main eontrol cabin and from their com-
partment the mechanics can enter the
wing, walking along electrically-lighted
passageways to the engine nacelles. Ordi-
nary adjustments and minor repairs can be
made during flight. The main engines
drive the instrument air pumps, the big
hydraulic pumps, and the de-icer pumps,
as well ag turning the flight propellers.

Aft of the mechanics’ compartment are
the auxiliary engines, refueling wvalves,
oxygen supply, and other gear, and aft of
this department is the big bomb bay. To-
ward the tail of the fuselage, reached by a
passageway, are a wardroom and sleeping
compartment, the galley and the rear gun-
ner's compartment in the tail.

Both the main control cabin and the
sleeping compartment are soundproofed
and heated. An oxygen system leads to all
stations on the ship and portable oxygen
equipment also is provided,

The wing tips of the B-19 are almost 16
feet above the ground. An ordinary board-
ing gangway would be impractical, so vou
climb a stair ladder that drops down from
a hatechway in the bottom of the hull,

Construction of the bomber began in a
seven=story 110-ton steel jig that held the
wing and center section of the fuselage in a
vertical position. The nose section was
built separately and the rear end of the
fuselage and tail group as a third unit.
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BIG MONEY Assembling

NEW BOAT!

Maks Bip money on ssel 20:1b, Mend KI-VAK you
manly aumrnbly st boma from camplele “gut-to-A0'"
Kit at smesing LOW COSTE? Seaweeiby, Fastl
Enappiéed thieg aflost.  (Camplete Salling Ble, =
fow dolisrs sztra} Alss 3 ociksr porisble peddls-
wall models ANTY 3 portable ouiboard modor, ssil,
eass madels. Finlshed Double Dhade Meddie or Osre
maw INCLUBED with yeer KI-YAE., Wi far
elrenlarsl  Fres Clredem, Feitory-to-rou-prioss]

MEAD GLIDERS, 15 8. Marke!, Depl. B-71, CHICAGO, ILL.

FREE 'L

or bk
Ellatrated

THINK OF IT! nt of over 606
pieces of I‘lnwrh lmrthlﬂ IE fnr 2.5 _cash
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BANNER FIREWORKS
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The RIGHT Lathe
Sbr)p Need

For Every

16" swing South Bend Undermeath Motor Drive Quick
Change Gear Precsion Lathe.

13* swing South Bend Undermeath
Motor Drive Quick Change Gear
Precinion Lathe,

AHE importance of selecting the Right lathe

for everv shop need is emphasized 1oday

by the urgent demand for increased produc-

tion resulting from our present national emer-

gency. Maximum production at minimum cost

«an I:N: ﬂttl:l.i]'ll."l'l o I}:‘ “'l“:'l] thc J.ﬂ.tl:“.'p i".'.i |I'H.I1.l.!|“.‘d
perfectly with the job.

Consider the work to be done, then choose the
size and tvpe of lathe that will give you the
mast efficient service. Remember that veraatil-
ity and precision are important in a tool room
lathe, For manufacturing operations, a lathe
st E.E:'-I.'!I ]'I.ﬂ'\'t"' ]Ilh?l'l[f 'i:lf I'.lL'!I'I.‘I.'E"l'. 5-] H:Hf'd_ 51.:1!1];]15...

SOUTH BEND LATHE WORKS

SOUTH BEIMD,

D06 FAST MADISOMN STREET,

10* swing 17 Collet South Bend
Tool Hoom Underneath Motor
Dirive Precision Lathe.

14445 * swing South Benad Tool Room Underneath
Mozor Drive Precision Lathe.

9° swing Model A South Hend
Workshop (Quick Change Gear
Frecision Bench Lathe.

South Bend Lathes are made in a variety of sizes
and types that will efficiently handle a wide range
of metal working requirements. They can be sup-
plied with equipment for precision tool reem
work, manufacturing operations, general machine
"WL'I]'I’C, ﬂlllj fl'Jl' Inun:.-' E-I.H."L'i.ﬂ.l l."IB.‘-S!"H Dr Hf‘l’\'i{:ﬂ.

Consult our Engineering Dlepartment about the
lathe best suited 1o your work, We do no spe-
cial tooling and make no special machines, but
we will gladly give you our recommendation.
A copy of our new Catalog No. 100A describ-
ing all sizes and types of South Bend Lathes
will be sent on request.

ITHDIANA U.5 A

PRINTED BY FPOPULAR MECHANICS COMPANY, CHICAGD, ILL., U. 5. A&,
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YOU are president
of a power plant

lI:le generator under the hood of your .

car is your power plant for supplying
the current to operate lights, ignition,
radio, heater and other accessories; in
addition, it is called on to keep the
battery in a charged condition by re-
placing the energy consumed by the
cranking motor in starting.

As president of this power plant, you
have certain responsibilities. First,
know the make and capacity of the
generator in your car. Second, see that
the generator is kept in good condition
" to supply the current for your require-
ments; a good battery that requires
frequent charging is a sure sign that
the generator or regulator needs atten-
tion. Third—and very important—

make sure that original equipment
parts are used in servicing your
generator.

Delco-Remy generators, incorporating
in their design the improvements and
refinements of Delco-Remy's long
manufacturing experience, are original
equipment in millions of cars and
trucks—nearly half of all cars and
trucks sold. Delco-Remy original equip-
ment service parts and replacement
units are available at good service
dealers everywhere.

Delew-iemmy

World's Largest Manufacturer of Automotive Electrical Equipment




THE SMOKE’S %\\THE THING!

®

_Right, Ben Hogan!

You bet | smoke
Camels; 1||e1

Tl‘n.: .SH'H.IJ{'!" ll[ .‘-il{}"ﬂl-'l..'lf".|I‘.I-IiI'I'I'I'il'I!-.'l:|

Camels gives vou

28 %

Less Nicotine

than the average of the 4 ather

Lllrl'l llﬂ\\'!l'
ﬂIIJ lrlllﬂkl

Extra Mild”

largest-selling brands tested—less than
any of them—according to independent
scientific tests of the smoke itselfl

“Extra Flavor
always hits the spot.
That's why | don't
tire of smoking
Camels”

135 POUNDS—but they say
he has the greatest swing in

"And Camels

smoke so much

Cooler, to0!”

polf. And to champion Ben
Hogan, Camel’s extra mild-
ness 1s mighty important, Im-
portant to any HrrH'.lLt‘T.

because this extra mildness is
in 1iu smoke it~.1||-

And Camels give you less
nicoting in the smoke than
any ul Thz' -r1E|:'r 4 E:ll;_::'a!-w.'”-
in;: brands tested . . . 2B% less
than the average of the other
brands. Extra mildness—extra
freedom from nicotine in the
smoke; Switch to Camels nomw!

“THAT CAMEL FLAVOR is some-
BY BURNING 25% 1h1".'._-r very spectal.” sayvs Ben Hogan
SLOWER
than the average of the 4 other
largest-selling brands tested —
slower than any of them—Camels

(aboue). Yes, too-fas 1|"'1|1|HL|” A CHEil-
rerre =:||I.~ .:I.:'.rl and fragrance. The
costher tobaceos 1n Camels burn slower,
give you a cooler, more flavorful smoke
also give vou a smoking plus
equal, on the average, to

EXTRA SMOKES
L FPER PACK!

. and lecr wmicotine {see :Illu\.'{! | s
For even greater economy and

eonvenience, gel Camels by the

carton at attractive carton prices, fl{l‘-‘ 'I'?;Wmfff Jﬁrﬁfwﬂm




